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July 7, 1998 

Project Number 7803. 

Commanding Officer 
Department of Navy 
SOUTHNAVFACENGCOM 
AlTN Art Sanford (Code 1862) 
2155 Eagle Drive 
North Charleston, South Carolina 29406 

Reference: CLEAN III Contract Number N62467-94-D-0888 
Contract Task Order Number 0053 

Subject: Marine Corps Recruit Depot; Parris Island, South Carolina 
Site 12/SWMU 10 - Jericho Island Disposal Area 
Final Work Plan 

Dear Mr. Sanford: 

Please find enclosed two copies of revised pages for the subject document. The revised sheets are dated 
July 7, 1998 and are referred to as Revision 1. These pages are being submitted to replace sheets from 
the draft Work Plan - Revision 0, dated 04/24/98. 

The revised sheets incorporate comments from National Oceanic and Atmospheric Administration and a 
comment response letter is attached. Please note that as indicated in the attached comment response 
letter, the overall approach for work at the Jericho Island Site is expected to follow the presumptive 
remedy of containment for impacted soils at the site. However, as part of this remedy, other actions can 
be considered for impacted sediments (if present) such as consolidation on the island, if these actions 
make environmental and economical sense. 

For ease in updating the report, use the following instructions for inserting the enclosed revision sheets. 
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At your request, copies of the enclosed report are being distributed to the Parris Island Tier I Partnering 
Team. 
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Mr. Art Sanford 
SOUTHNAVFACENGCOM 
July 7, 1998 - Page 2 

Please call me at (412) 921-8375 if you have any questions regarding the enclosed report 

Sincerely, 

Enclosure 

K. Atchley, Bechtel (1 copy) 
J. Brown, TtNUS (1 copy) 
T. Dillon, NOAA (1 copy) 
D. Duncan, US F&W (1 copy) 
D. Evan-Ripley, SOUTHDIV (w/o enclosure) 
D. Hargrove SCDHEC (1 copy) 
T. Harrington, MCRD Parris Island (1 copy) 
K. Lapierre, US EPA (2 copies) 
M. Perry, TtNUS (1 copy) 
S. Peterson, SCDHEC (1 copy) 
P. Wendt, SCDNR (1 copy) 
D. Wroblewski, TtNUS (w/o enclosure) 
G. Wagner, TtNUS (1 copy) 
File 7803 (1 copy) 
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Response to Comments 
NOAA’s and SCDNR Comments on Parris Island Jericho Island WP 

1. Section 2.3.2 Relative Risk Evaluation 

Comment: First reading suggested two separate sampling/analysis events. To clarify. 
combine/condense the two paragraphs in this section. When referring to “screening levels”, specify they 
are for human health only. Comparison to ecological screening values was not done but should have 
been. Report sample locations. Suggest these be added to figure 2-1. 

Response: Agreed. The two paragraphs will be modified and combined to indicate that only one sample 
event occurred. The sample locations will be added to Figure 2-l. 

Two of the referenced columns in Table 2-l (USEPA Region IV Sediment Screening Values and USEPA 
Region III Soil Screening Values) are specific to ecological risks. Only the Risk Based Concentration Soil 
- Ingestion - Residential values are specific to human health. 

Please note that a typographic error was noted with this table. Under the column for USEPA Region III 
Soil Screening Values, the criteria for arsenic, beryllium, and iron will be reduced by a factor of 1000 (ppb 
to mglkg). 

2. Hexavalent Chromium 

Comment: Describe analytical method in Section 4.2.2.4 

Response: The analytical method for hexavalent chromium is provided in Table 1 O-2. 

Comment: In Table 7-1, explain how and why limited number of samples will be analyzed for hexavalent 
chromium. 

Response: Hexavalent chromium represents the most toxic form of chromium. However, it is also the 
least stable and therefore is rarely detected in the environment. The purpose of the hexavalent chromium 
analysis is to determine what fraction (if any) of total chromium detected is of the hexavalent state. 

Since hexavalent chromium testing is difficult, not always accurate, and complicates field efforts because 
of its short holding time (24 hours), the testing is only being conducted on a limited number of samples. 

3. Section 5.2 Ecological Risk 

Comments: Next to last paragraph: 

insert “toxicity” between “conservative” and “thresholds for”. 
insert “no observable” between “for” and “adverse ecological” 
insert “chemical” between “maximum” and “ingestion rates”. 
insert “toxicity” between “the” and “threshold values”. 

Last paragraph, insert “for review by the Parris Island Partnering Team” between “as possible” and “in 
case”. 

Response: The changes will be made as requested. 

4. Page 3-l 

Comment: Delete “detailed” from last sentence of first paragraph 

Response: Agreed. 

Ji9806comresp, 07/07/98 
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rown & Root Environmental 

C-49-04-8-1 44 

Foster Plaza VII 
hhl Andersen Drive 

i’ittsbuqh, PA 15TT7745 -- 

(412) 921-71190 
FAX: (11’) 921~1040 

April 27,1998 

Project Number 7803 

Commanding Officer 
Department of the Navy 
SOUTHNAVFACENGCOM 
ATTN: Art Sanford (Code 1862) 
2155 Eagle Drive 
North Charleston, South Carolina 29406 

Reference: Clean III Contract No. N62467-94-D-0888 
Contract Task Order No. 0053 

Subject: Marine Corps Recruit Depot; Parris Island, South Carolina 
Draft Remedial Investigation/RCRA Facility Investigation Work Plan 
Site 12/SWMU 10 

Dear Mr. Sanford: 

Please find enclosed one (1) copy of the Draft Remedial Investigation/RCRA Facility Investigation Work 
Plan for Site 12/SWMU 10. 

If you have any questions or concerns regarding the enclosed materials, please contact myself at (412) 
921-8916 or Jason Brown at (412) 921-8401. 

Very truly yours, 

Mark P. Speranza, P.E. 
Task Order Manager 

Enclosure 

C: D. Evans-Ripley, SOUTHDIV (w/o enclosure) 
.- T. Harrington, MCRD Parris Island (1 copy) 

I( K. Lapierre, U.S. EPA (2 copies) 
I D. Hargrove, SCDHEC (1 copy) 

S. Peterson, SCDHEC (1 copy) / 
P. Wendt, SCDNR (1 copy) 
T. Dillon, NOAA (1 copy) 
D. Duncan, U.S. Fish & Wildlife (1 copy) 
K. Atchley, Bechtel Environmnetal, Inc., (1 copy) 
D. Wroblewski, B&R Environmental (w/o enclosure) 
M. Perry, B&R Environmental (1 copy) 
J. Brown, B&R Environmental (1 copy) 
B. Rushe, B&R Environmental (1 copy) 
File 7803 

A Halliburton Companv 

I I 

Q£EziiD Brown & Root Environmental 
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Project Number 7803 

Commanding Officer 
Department of the Navy 
SOUTHNAVFACENGCOM 
ATTN: Art Sanford (Code 1862) 
2155 Eagle Drive 
North Charleston, South Carolina 29406 

Reference: 

Subject: 

Clean III Contract No. N62467-94-D-0888 
Contract Task Order No. 0053 

Marine Corps Recruit Depot; Parris Island, South Carolina 
Draft Remedial Investigation/RCRA Facility Investigation Work Plan 
Site 121SWMU 10 

Dear Mr. Sanford: 

(-l12) 921-7090 
FAX: (olI2) 921-ol0ol0 

Please find enclosed one (1) copy of the Draft Remedial Investigation/RCRA Facility Investigation Work 
Plan for Site 121SWMU 10. 

If you have any questions or concerns regarding the enclosed materials, please contact myself at (412) 
921-8916 or Jason Brown at (412) 921-8401. 

Very truly yours, 

'/7}c.vkP jb.02,l,<'·J'v\~ 
\' IJ 

Mark P. Speranza, P.E. 
Task Order Manager 

Enclosure 

c: D. Evans-Ripley, SOUTHDIV (w/o enclosure) 
T. Harrington, MCRD Parris Island (1 copy) 
K. Lapierre, U.S. EPA (2 copies) 
D. Hargrove, SCDHEC (1 copy) 
S. Peterson, SCDHEC (1 copy) 
P. Wendt, SCDNR (1 copy) 
T. Dillon, NOAA (1 copy) 
D. Duncan, U.S. Fish & Wildlife (1 copy) 
K. Atchley, Bechtel Environmnetal, Inc., (1 copy) 
D. Wroblewski, B&R Environmental (w/o enclosure) 
M. Perry, B&R Environmental (1 copy) 
J. Brown, B&R Environmental (1 copy) 
B. Rushe, B&R Environmental (1 copy) 
File 7803 

A Halliburton Company 
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FOREWORD 

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

Super-fund Amendments and Reauthorization Act of 1986 (SARA) establishes a program for the cleanup 

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

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

framework for installation restoration (IR) programs at numerous Navy and Marine Corps installations. 

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

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

disposal sites at permitted or interim status Navy/Marine Corps installations, 

Because of the past hazardous waste activities conducted at the Marine Corps Recruit Depot (MCRD) 

Parris Island, South Carolina, the MCRD meets criteria for conducting IR activities under the CERCLA 

regulatory framework. To date, the MCRD has completed steps equivalent to the Preliminary 

Assessment/Site Inspection phases of the CERCLA remedial action process. The MCRD also meets the 

criteria for conducting IR activities under RCRA because in the late 1980’s, the MCRD applied for a RCRA 

permit. Under RCRA, this action required the MCRD to conduct corrective action for the release of 

hazardous waste or hazardous constituents from solid waste management units. An interim Rr 

Facility Assessment was conducted in 1990 as part of this requirement. Since this time, the MCRDE 

withdrawn its application for a RCRA permit, 

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

between representatives from the United States (U.S.) Marine Corps, U.S. Navy, South Carolina 

Department of Health and Environmental Control, and the U.S. Environmental Protection Agency, Region 

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

discussions, it has been decided that this site-specific work plan will encompass both CERCLA and RCRA 

requirements and will be dually titled as such. The success/lessons learned of this approach will used for 

subsequent IR activities as well as used to negotiate a Federal Facility Agreement for the MCRD. 
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1 .O INTRODUCTION 

This Work Plan for Site 12/Solid Waste Management Unit (SWMU) 10 - Jericho Island Disposal Area, 

MCRD Parris Island, South Carolina, has ‘been prepared by Brown & Root Environmental, 

B&R Environmental) for the Southern Division (SOUTHDIV) Naval Facilities Engineering Command 

(NAVFAC) under the Navy Comprehensive Long-Term Environmental Action Navy (CLEAN) Program, 

Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0053. This Work Plan outlines the 

requirements and describes the procedures for performing a field investigation at Site 12/SWMU 10 that 

meets the requirements of both a CERCLA Remedial Investigation (RI) and a RCRA Facility Investigation 

(RFI). It is intended to be used in conjunction with the Master Work Plan, Volumes I, II, and III for the 

MCRD Parris Island (B&R Environmental, 1998). 

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, consisting of dry land, salt marshes, saltwater creeks, and 

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

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

1.1 SCOPE AND OBJECTIVE 

The preamble of the National Contingency Plan (NCP) (U.S. EPA, 1991) identifies a municipal landfill as a 

site where the treatment of wastes may be impracticable because of the size and heterogeneity of the 

landfill’s contents (i.e., municipal waste co-disposed with industrial/hazardous waste). Because treatment 

usually is impractical, the United States Environmental Protection Agency (U.S. EPA) generally considers 

containment to be the appropriate response action, or the “presumptive remedy” for the source areas of 

municipal landfill sites (U.S. EPA, 1993). Therefore, an investigation approach is proposed that will 

correspond with the approach outlined in U.S. EPA’s Presumptive Remedy for CERCLA Municipal Landfill 

Sites (U.S. EPA, 1993) and Application of the Cf/?CLA Municipal Landfill Presumptive Remedy to Military 

Landfills (Interrin Guidance) (US. EPA, 1996a). 

The objectives of this investigation are to characterize the extent of contamination in areas where the 

potential for offsite migration of contamination exists from past waste disposal at Site 12/SWMU 10. 

Media that will be investigated include surface water, sediment, surface soil and groundwater. 
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Data collected from this investigation will be used to assess the human health and ecological risks 

associated with potential migration and potential direct contact with contaminants. Human health risks to 

adolescent trespassers, adult and adolescent recreational users, and future residents, as well as 

ecological risks to the site’s native flora and fauna, will be assessed. Also, sampling is proposed to 

determine whether media contain contaminants at concentrations above applicable or relevant and 

appropriate requirements (ARARs). Based on this information, decisions for remedial action will be 

evaluated and determined. If the results of field activities indicate that offsite areas have been impacted 

by contaminant migration and chemical concentrations in these areas exceed regulatory standards or 

pose unacceptable human and ecological risks, characterization of the extent of contamination within the 

disposal area may be considered if it is determined that the presumptive remedy is not appropriate. 

1.2 DATA QUALITY OBJECTIVES 

This Work Plan has been developed using the Data Quality Objective (DQO) Process. The DQO Process 

is a focused, iterative process for developing data collection design to support decision-making. The goal 

of the process is to conduct investigations in an efficient and effective manner without unnecessary 

precision or redundancy of data. The process consists of seven steps, ordered in a downward decision 

flow. A flow diagram with descriptions of each step is provided in Figure l-2. The DQO Process is further 

explained in Volume I, Section 1.2.2, of the Master Work Plan (B&R Environmental, 1998). 

1.3 PLANNING DOCUMENT ORGANIZATION 

This Work Plan is intended to be used in conjunction with the Master Work Plan for MCRD Parris Island 

(Volumes I through Ill) and references the Master Work Plan where appropriate. This Work Plan includes 

the site-specific information to be used for sampling at Site 12/SWMU 10, while the Master Field Sampling 

Plan (FSP) and the Master Quality Assurance Plan (QAP) provide general information that is applicable to 

all sites on MCRD Parris Island. Sections 1.0 through 4.0 of this site-specific Work Plan identify the 

project scope and objectives, summarize background information and existing data, and present the 

conceptual model and proposed sampling. Section 5.0 discusses the proposed methodology for human 

health and ecological risk assessments that will be conducted. Sections 6.0 and 7.0 present the site- 

specific FSP and Sections 8.0 through 10.0 describe the Quality Assurance and Quality Control (QNQC) 

measures for ensuring that usable data is obtained. 
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l Review of historical & background information 
(Section 2.0) 

l Statement of problem for data collection 
(Section 2.4) 

l Preliminary assessment of existing data 
(Section 3.0) 

l Statement of the action-based decision to 
resolve problem (Section 4.0) 

l Identification of measurable variables 
and action levels to support decisions 
(Section 5.0) 

l Definition of sampling population, and spatial 
and temporal boundaries and limitations 
(Section 4.0) 

l Single statement synthesizing previous steps 
and summarizing how data will be used to make 
a decision (Master Work Plan, Volume Ill) 

l An “if...then” statement defining values for 
deciding between alternative actions (Master 
Work Plan, Volume Ill) 

l Definition of acceptable limits of decision error 
and potential consequences of incorrect 
decisions (Decision Document; Master Work 
Plan, Volume Ill) 

l Development of alternative sampling designs 
and selection of most effective design for 
sampling and analysis (Section 4.2) 
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2.0 SITE BACKGROUND 

This section presents a brief history of Site 12/SWMU 10 - Jericho Island Disposal Area. It describes the 

existing site conditions and summarizes the results of previous investigations. Figure 2-l illustrates the 

location of Site 12/SWMU 10 at the MCRD Parris Island facility where investigation activities are 

scheduled to take place. 

2.1 SITE DESCRIPTION AND HISTORY 

MCRD Parris Island is located approximately three miles south of the city of Beaufort, South Carolina. 

MCRD Parris Island was placed on the U.S. EPA’s CERCLA NPL in January of 1995, primarily due to the 

presence of unlined landfills placed in direct contact with surrounding wetlands. 

Site 12/SWMU 10 covers an area approximately 100 feet by 250 feet along the central part of the 

southern edge of Jericho Island in the northwest section of the Depot. The site extends from the island’s 

edge southward onto the marsh. The island was acquired by the Depot to enable the facility to comply 

with the limited distance arc required for weapons ranges. 

Reportedly, wastes were brought to the island by local residents prior to the Depot’s acquisition of the 

island. The Depot has not used this site as a disposal area. No organized landfill operations occurred by 

the local residents. Disposal of waste at this site occurred from about 1955 to 1968. The disposal area 

received routine domestic refuse that included the following: small metal cans, beer and soda bottles, 

hubcaps, tires, buckets, cinder blocks, rusted metal five-gallon cans, sheet metal, paper, plastic, and 

wood. Analytical results from prior investigations, such as the Initial Assessment Study and Relative Risk 

Evaluation, identified various metals, phthalates, pesticides, polynuclear aromatic hydrocarbons (PAHs), 

and polychlorinated biphenyls (PCBs). The results from the analysis detected inorganics, SVOCs, and 

PCBslpesticides in the sediment and inorganics, SVOCs, VOCs, and PCBs/pesticides in the surface soil. 

The area has an irregular, undulating surface due to the random scattering of waste piles, ranging up to 

approximately 30 feet in diameter and 5 feet in height (Kearney, 1990). 

2.2 SITE HYDROGEOLOGY 

A summary of the site hydrogeology for Site 12/SWMU 10 is provided in this section. The site 

hydrogeology has been based on investigations at other sites within MCRD Parris Island. 
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2.2.1 Surficial Aquifer 

The surficial, or water table aquifer at Site 12/SWMU 10 is unconsolidated and restricted to the shallow, 

Pleistocene- to Holocene-age, fine-grained, sedimentary deposits of the Pamplico and Waccamaw 

Formations (Hughes et al., 1989). Based upon previous investigations at MCRD Parris Island, the upper 

20 feet of sediment consists of very fine, yellow-brown sand with traces of clay and silt with thin 

(approximately 6 inches thick), discontinuous layers of greenish-gray silty clay. The surficial aquifer is 

estimated to be 30 feet thick in the area. An estimated transmissivity of 1,300 ft2/day with a storage 

coefficient of 0.20 has been reported for sands within the shallow deposits (Hassen, 1985). Water table 

depths range from 0 to 10 feet, and seasonal changes can be as great as 6.5 feet (NEESA, 1986). 

2.2.2 Confinina Laver 

The surficial aquifer is underlain by the unconsolidated, Miocene-age, Hawthorn Formation (Hughes et al., 

1989). The Hawthorn Formation is a geological formation that hydraulically separates the unconfined 

surficial aquifer from the underlying, artesian Floridan Aquifer. The elevation at the top of the Hawthorn 

Formation is reported to be within the range of 30 to 60 feet below mean sea level (msl) at Parris Island. 

The thickness of the Hawthorn Formation at Site 12/SWMU 10 is anticipated to be between 20 to 40 feet 

(NEESA, 1986). The actual depth of this formation at Site 12/SWMU 10 will be determined during the field 

investigation. Hughes, et al. (1989) calculated the leakage through the Hawthorn Formation to be 

0.0002 ft3/day for every foot of head difference (using an average formation thickness of 30 feet and 

vertical hydraulic conductivity of 0.006 fVday). 

2.2.3 Floridan Aquifer 

The principal source of groundwater used for consumption in the Beaufort County, South Carolina area is 

the Floridan Aquifer (Smith, 1987). This artesian aquifer system is contained within the Santee Limestone 

Formation, has a total depth of approximately 1,000 feet, and is divided into the Upper Unit and the Lower 

Unit (NEESA, 1986). 

The only public supply well identified within a l/Cmile radius of the MCRD is located approximately 600 

feet northwest of the MCX Service Station and is illustrated on Figure l-1. The MCX Service Station is 

located in the north central portion of the MCRD. The well was once used as a hot water source (Sirrine 

Environmental Consultants, Inc., 1991). It is currently not in use but has not been abandoned. 
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2.3 PREVIOUS INVESTIGATIONS 

2.3.1 Initial Assessment Study 

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

Study (IAS) (NEESA, 1986) to identify potentially contaminated sites at MCRD Parris Island that may pose 

a threat to human health or the environment. NEESA reviewed historical records and conducted a site 

survey. The IAS identified Site 12/SWMU 10 - Jericho Island Disposal Area as a site that contains non- 

hazardous waste. NEESA concluded that there is no potential threat for contaminant migration from the 

site and that Site 12/SWMU 10 poses no threat to human health or the environment. Therefore, NEESA 

did not recommend a confirmation study for Site 12/SWMU 10. 

2.3.2 Relative Risk Evaluation 

B&R Environmental conducted sampling and analysis of surface soils and sediments at MCRD Parris 

Island to provide the Navy with sufficient information in order to generate a contaminant hazard score and 

a resulting relative risk ranking. One soil and two sediment samples were collected at Site 12/SWMU 10 

and were analyzed for Target Analyte List (TAL) metals and cyanide, Target Compound List (TCL) 

PCBs/pesticides, TCL volatile organic compounds (VOCs), and TCL semivolatile organic compounds 

(SVOCs). All analytical methods followed Contract Laboratory Procedures (CLPs). The results from the w 

analysis showed detections of inorganics, SVOCs, and PCBs/pesticides in the sediment directly south of 

Jericho Island and inorganics, SVOCs, VOCs, and PCBslpesticides in the surface soil directly south of 

Jericho Island. 

Refer to Table 2-1 for a summary of contaminants above one or more of the screening levels for Risk- 

Based Concentrations (RBCs), U.S. EPA Region IV Sediment Screening Values, and U.S. EPA Region III 

Soil Screening Values. 

2.3.3 Geophysical Survey 

A high resolution vertical magnetic gradient survey and global positioning system (GPS) survey was 

performed at the Jericho Island Site by B&R Environmental in May 1998. The purpose of the vertical 

magnetic gradient survey was to delineate the lateral extent of waste disposal activities that were 

suspected to have been historically performed at this site. The purpose of the GPS survey was to provide 
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station position information for the vertical magnetic gradient data. The GPS was also used to map the 

perimeter of the island for future planning activities. 

It was anticipated that the disposed waste contained metallic objects and debris. For this reason, a 

vertical magnetic gradient survey was performed at this site to assist in determining the lateral limits of 

disposal activities. A high resolution Geometries G-858 cesium vapor magnetometer and gradiometer 

was used at this site to map the presence of buried metallic debris and objects associated with the historic 

disposal operation. 

The GPS was used to trace out the boundary of the island. This was performed during low tide. The area 

that was walked marks the boundary between the marsh vegetation and the land vegetation or at the base 

of the defined topographic difference between the marsh and the island. The GPS indicated that Jericho 

is at present, approximately 25 acres in area. The vertical magnetic gradient results indicated the 

presence of four areas that may contain ferrous metals at Jericho Island. The first suspected area of 

disposal was observed in the northern extreme of the island near the intersection of the access causeway 

and the island. This area was observed to be hummocky during data collection, suggesting that it had 

received fill materials. 

The second suspected disposal area was observed in the central and eastern portion of the site. A 

galvanized vertical pipe was observed in this area. The former properly owner informed the field crew that 

a small farm was operated on the island during the period of disposal activities. The anomalous response 

at this area may represent a disturbed area where a house or barn was located during the 1900’s through 

the late 1920’s or may represent a disposal area. Surface metal objects including cans, wire and a 

washing machine drum were observed at this location, 

A steel reinforced concrete foundation was observed at the third suspected disposal area. The former 

property owner informed the field crew that this foundation was used by the Marine Corps as a foundation 

for a landing light for a run-way to a near-by air field. A suspected disposal area was observed around 

this foundation. Metallic debris composed mostly of metal cans and a large volume of broken glass from 

bottles was observed in this area. The metallic debris extended into the marsh to the south of the island. 

A causeway connecting Jericho Island to a small island to the south was observed to have been 

constructed of the same disposed materials, The magnetometer survey was extended onto the northern 

extent of this other island to help define the extent of the disposal activities. It appears that the northern 

extent of this other island has also received discarded material. In speaking with the former property 

owner, he informed the field crew that the entire island that was located to the south of Jericho Island had 
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disposal activities conducted. A fourth suspected disposal area was observed east of the foundation and 

surrounding area. This anomaly may also represent a small disposal area. 

2.4 STATEMENT OF PROBLEM 

Based on the suspected disposal practices, the Initial Assessment Study, and the Relative Risk Evaluation 

conducted at Site 12/SWMU IO, it has been determined that environmental media have been affected by 

the site and that further evaluation is required to determine potential risks to human health and ecological 

receptors. 
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3.0 PRELIMINARY ASSESSMENT 

This section presents a conceptual model and discussion of potential migration and human and ecologlcal 

exposure pathways of contaminants from Site 12/SWMU 10. Figure 3-1 presents a conceptual model of 

the site. A discussion of potential receptors, media of concern, and exposure routes is found in Section 

5.0. 

3.1 SURFACE WATER 

It is assumed that surface water from Site 12/SWMU 10 generally flows from the center of the island 

radially outward towards the edge of the island. Impacts to the surface water may be from direct runoff 

from the site and may also originate from groundwater beneath the site discharging (e.g., through seeps) 

to the surrounding marsh. 

No surface water samples were collected during the Relative Risk Evaluation (B&R Environmental, 1996). 

However, inorganics, SVOCs, VOCs, and PCBs/pesticides have been detected in nearby surface soil 

and/or sediment. Therefore, the surface water surrounding the site may also be adversely impacted and 

may be a pathway for further contaminant migration. if surface water is found to be adversely impacted, 

incidental ingestion and dermal contact with contaminants in surface water by human receptors would be 

possible exposure pathways of concern. Ingestion, direct contact, and bioaccumulation by ecological 

receptors (aquatic organisms) would also be anticipated exposure pathways. 

3.2 SEDIMENT 

During the Relative Risk Evaluation (B&R Environmental, 1996), detections of inorganics, SVOCs, and 

PCBs/pesticides were found in the area directly south of Jericho island. Sediment contamination may 

have resulted from contaminants that are directly adsorbed to eroded soils or from contaminants 

adsorbing to sediment during transportation and deposition. Incidental ingestion and dermal contact with 

contaminants in sediment by human receptors are possible exposure pathways of concern. Incidental 

ingestion, direct contact, and bioaccumulation by ecological receptors (organisms living and/or feeding on 

the water bottom) would also be anticipated exposure pathways. 

3.3 GROUNDWATER 

No information is available concerning the direction of flow and gradient of the surficial aquifer or the 

Floridan aquifer below Site 12/SWMU 10. Additionally, no groundwater samples were collected from 
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either aquifer during the Relative Risk Evaluation (B&R Environmental, 1996). It is suspected that marsh 

deposits including the clay comprising the Hawthorn Formation may act as a partial barrier to the Floridan 

Aquifer. The presence of such deposits and the consistency of the Hawthorn Layer will be investigated 

during the proposed field investigation. 

Inorganics, SVOCs, VOCs, and PCBs/pesticides have been detected in nearby soil and/or sediment. 

Contaminants in soil and sediment have the potential to leach into groundwater through rainfall infiltration. 

If groundwater is adversely impacted through this transport mechanism, ingestion, dermal contact, and 

inhalation (via showering) of contaminants in groundwater by human receptors are possible exposure 

pathways of concern, albeit unlikely exposure pathways. Direct exposure to groundwater is not 

anticipated for ecological receptors. 

3.4 SOIL 

During the Relative Risk Evaluation (B&R Environmental, 1996) detections of inorganics, SVOCs, VOCs, 

and PCBs/pesticides were observed in the southern portion of Jericho Island. The surface soil at Site 

12/SWMU 10 may be a contaminant source to surface water and sediment via leaching and surface water 

runoff. If surface soil is found to be adversely impacted, incidental ingestion and dermal contact with 

contaminants within the soil by human receptors would be possible exposure pathways of concern. In 

addition, the surface soil, if disturbed, may serve as a source for airborne transport of contaminants. 

Contaminants in the soil may also be accumulated by natural or cultural vegetation which could be 

ingested by wildlife and/or human receptors. Additional exposure pathways involving direct ingestion or 

contact with contaminated soil by terrestrial receptors may also be of concern. 

3.5 AIR 

Since vegetative cover reduces the potential for suspension of particulates and subsequent airborne 

transport, the air pathway is not considered to be significant to human or ecological risk other than the 

potential for particulate inhalation by human receptors if the soil is disturbed. The potential for suspension 

of particles and subsequent airborne transport will be evaluated during the risk assessment using the 

results from surface soil sampling. 
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either aquifer during the Relative Risk Evaluation (B&R Environmental, 1996). It is suspected that marsh 

deposits including the clay comprising the Hawthorn Formation may act as a partial barrier to the Floridan 

Aquifer. The presence of such deposits and the consistency of the Hawthorn layer will be investigated 

during the proposed field investigation. 

Inorganics, SVOCs, VOCs, and PCBs/pesticides have been detected in nearby soil and/or sediment. 

Contaminants in soil and sediment have the potential to leach into groundwater through rainfall infiltration. 

If groundwater is adversely impacted through this transport mechanism, ingestion, dermal contact, and 

inhalation (via showering) of contaminants in groundwater by human receptors are possible exposure 

pathways of concern, albeit unlikely exposure pathways. Direct exposure to groundwater is not 

antiCipated for ecological receptors. 

3.4 SOIL 

During the Relative Risk Evaluation (B&R Environmental, 1996), detections of inorganics, SVOCs, VOCs, 

and PCBs/pesticides were observed in the southern portion of Jericho Island. The surface soil at Site 

12/SWMU 10 may be a contaminant source to surface water and sediment via leaching and surface water 

runoff. If surface soil is found to be adversely impacted, incidental ingestion and dermal contact with 

contaminants within the soil by human receptors would be possible exposure pathways of concern. In 

addition, the surface soil, if disturbed, may serve as a source for airborne transport of contaminants. 

Contaminants in the soil may also be accumulated by natural or cultural vegetation which could be 

ingested by wildlife and/or human receptors. Additional exposure pathways involving direct ingestion or 

contact with contaminated soil by terrestrial receptors may also be of concern. 

3.5 AIR 

Since vegetative cover reduces the potential for suspension of particulates and subsequent airborne 

transport, the air pathway is not considered to be significant to human or ecological risk other than the 

potential for particulate inhalation by human receptors if the soil is disturbed. The potential for suspension 

of particles and subsequent airborne transport will be evaluated during the risk assessment using the 

results from surface soil sampling. 
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4.0 INVESTIGATION SCOPING 

The scope of this investigation is consistent with the U.S. EPA guidance entitled Presumptive Remedy for 

CERCLA Municipal Landfill Sites (U.S. EPA, 1993) and Application of the CERCLA Municipal Landfill 

Presumptive Remedy to Military Landfills (Interim Guidance) (U.S. EPA, 1996a). In summary, field 

activities will characterize the extent of contamination in areas where potential for offsite migration of 

contamination exists. Surface water, sediment, surface soil, and groundwater will be sampled throughout 

the site during this investigation. 

If the results of the sampling activities indicate that offsite contamination migration exceeds regulatory 

standards or poses unacceptable human and ecological risks, characterization of the extent of 

contamination within the disposal area may be considered. Additionally, if analytical results indicate the 

surficial aquifer has been adversely impacted by the site, then further investigation to determine the 

competency of the confining layer and an evaluation of the lower aquifer may be warranted. If analytical 

results indicate that both the lower surficial aquifer has been adversely impacted by the disposal area and 

the Hawthorn Formation does not adequately act as a confining layer, then investigation activities may be 

warranted to evaluate potential impacts to the underlying Floridan aquifer. 

In accordance with U.S. EPA guidance, the Administrative Record will include the necessary generic and 

site-specific information documenting the selection or non-selection of the containment presumptive 

remedy (U.S. EPA, 1996a). 

4.1 INVESTIGATION RATIONALE 

Previous investigations indicated the presence of inorganics, SVOCs, and PCBs/pesticides in sediment 

and inorganics, SVOCs, VOCs, and PCBs/pesticides in the soil. The investigation proposed for Site 

12/SWMU 10 will include the following media. Table 4-1 summarizes the rationale for investigation of 

specific media at Site 12/SWMU 10. 

l Surface Water - Previous investigations did not include surface water sampling. Surface water 

sampling is proposed to determine whether contaminants are migrating to the surface water at levels 

above ARARs and risk-based criteria (ecological and human health). 
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The scope of this investigation is consistent with the U.S. EPA guidance entitled Presumptive Remedy for 

CERCLA Municipal Landfill Sites (U.S. EPA, 1993) and Application of the CERCLA Municipal Landfill 

Presumptive Remedy to Military Landfills (Interim Guidance) (U.S. EPA, 1996a). In summary, field 

activities will characterize the extent of contamination in areas where potential for offsite migration of 

contamination exists. Surface water, sediment. surface soil, and groundwater will be sampled throughout 

the site during this investigation. 

If the results of the sampling activities indicate that offsite contamination migration exceeds regulatory 

standards or poses unacceptable human and ecological risks, characterization of the extent of 

contamination within the disposal area may be considered. Additionally, if analytical results indicate the 

surficial aquifer has been adversely impacted by the site, then further investigation to determine the 

competency of the confining layer and an evaluation of the lower aquifer may be warranted. If analytical 

results indicate that both the lower surficial aquifer has been adversely impacted by the disposal area and 

the Hawthorn Formation does not adequately act as a confining layer, then investigation activities may be 

warranted to evaluate potential impacts to the underlying Floridan aquifer. 

In accordance with U.S. EPA guidance, the Administrative Record will include the necessary generic and 

site-specific information documenting the selection or non-selection of the containment presumptive 

remedy (U.S. EPA, 1996a). 

4.1 INVESTIGATION RATIONALE 

Previous investigations indicated the presence of inorganics, SVOCs, and PCBs/pesticides in sediment 

and inorganics, SVOCs, VOCs, and PCBs/pesticides in the soil. The investigation proposed for Site 

12/SWMU 10 will include the following media. Table 4-1 summarizes the rationale for investigation of 

speCific media at Site 12/SWMU 10. 

• Surface Water - Previous investigations did not include surface water sampling. Surface water 

sampling is proposed to determine whether contaminants are migrating to the surface water at levels 

above ARARs and risk-based criteria (ecological and human health). 
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TABLE 4-1 

INVESTIGATION RATIONALE 
SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Media Identified/Suspected Preliminary Data Gaps/Needs Resolution Of 
Contaminants Assessment Data Gaps/Needs 

Surface Water No previous sampling Surface water may be an RI/RF1 
conducted exposure pathway of l Nature and extent l TCL, TAL (metals and cyanide, 

contaminants to human characterization total and dissolved) parameters 
and ecological receptors. l Risk assessment 0 Water quality parameters 
Contaminant migration to l Define background l Hexavalent chromium 
surface water may concentrations and 
originate from soil, ecological parameters 
sediment, and/or FSICMS 
groundwater. l Modeling l Water-level measurements 

l Site hydrology l Tidal influence study 
Sediment Inorganics, SVOCs, Sediments may be an RI/RF1 

and PCBslpesticides exposure pathway of l Nature and extent l TCL, TAL (metals and cyanide) 
contaminants for human characterization parameters 
and ecological receptors. l Risk assessment l Hexavalent chromium 
Contaminant migration to l Define background l AVSISEM 
sediment may originate concentrations and 
from soil, surface water, ecological parameters 
and/or groundwater. 

FSlCMS 
l Modeling . TOC 
0 Volume calculations l Grain-size analysis 

l Bulk density 
l PH 
l Sediment sampling results 

a 
8 
t: 

Media Identified/Suspected 
Contaminants 

Surface Water No previous sampling 
conducted 

Sediment Inorganics, SVOCs, 
and PCBs/pesticides 

( 

TABLE 4-1 

INVESTIGATION RATIONALE 
SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Preliminary Data Gaps/Needs 
Assessment 

Surface water may be an RI/RFI 
exposure pathway of • Nature and extent 
contaminants to human characterization 
and ecological receptors. • Risk assessment 
Contaminant migration to • Define background 
surface water may concentrations and 
originate from soil, ecological parameters 
sediment, and/or FS/CMS 
groundwater. • Modeling 

• Site hydrology 
Sediments may be an RI/RFI 
exposure pathway of • Nature and extent 
contaminants for human characterization 
and ecological receptors. • Risk assessment 
Contaminant migration to • Define background 
sediment may originate concentrations and 
from soil, surface water, ecological parameters 
and/or groundwater. 

FS/CMS 
• Modeling 
• Volume calculations 

( 

Resolution Of 
Data Gaps/Needs 

• TCl, TAL (metals and cyanide, 
total and dissolved) parameters 

• Water quality parameters 
• Hexavalent chromium 

• Water-level measurements 

• Tidal influence study 

• TCl, TAL (metals and cyanide) 
parameters 

• Hexavalent chromium 

• AVS/SEM 

• TOC 

• Grain-size analysiS 
• Bulk density 
• pH 

• Sediment sampling results 

( 
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TABLE 4-1 

INVESTIGATION RATIONALE 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Media Identified/Suspected Preliminary Data Gaps/Needs Resolution Of 
Contaminan@ Assessment Data Gaps/Needs 

Groundwater No previous sampling Groundwater may be a RI/RF1 
conducted pathway of contaminants l Nature and extent l TCL, TAL (metals and cyanide, 

from soils to surface water characterization total and dissolved) parameters 
and sediment. l Risk assessment 0 Water quality parameters 
Groundwater is a potential l Appendix IX parameters 
pathway of contaminants FSICMS l Hexavalent chromium 
to human receptors. l Modeling l Horizontal hydraulic conductivity 

l Site hydrogeology l Vertical hydraulic conductivity 
l Groundwater modeling 

parameters 
0 Water-level measurements 
l Tidal influence study 

Surface Soil Inorganics, SVOCs, Soils may be a pathway of RI/RF1 
VOCs and contaminants to surface l Nature and extent l TCL, TAL (metals and cyanide) 
PCBslpesticides water, groundwater, and characterization parameters 

sediment as a potential l Risk assessment l Hexavalent chromium 
pathway to human and l Define background l AVSISEM 
ecological receptors. concentrations 

FSlCMS 
l Geotechnical 

characterization 
l Determine presence 

and extent of cover 
(fill) material 

l Stratigraphy 
l Modeling 

l Soil classification 
l Lithology 
l Groundwater modeling 

parameters 

a 
8 
8 

Media Identified/Suspected 
Contaminants 

Groundwater No previous sampling 
conducted 

Surface Soil Inorganics, SVOCs, 
VOCs and 
PCBs/pesticides 

TABLE 4-1 

INVESTIGA TION RATIONALE 
SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Preliminary Data Gaps/Needs 
Assessment 

Groundwater may be a RI/RFI 
pathway of contaminants • Nature and extent 
from soils to surface water characterization 
and sediment. • Risk assessment 
Groundwater is a potential 
pathway of contaminants FS/CMS 
to human receptors. • Modeling 

• Site hydrogeology 

Soils may be a pathway of RIIRFI 
contaminants to surface • Nature and extent 
water, groundwater, and characterization 
sediment as a potential • Risk assessment 
pathway to human and • Define background 
ecological receptors. concentrations 

FS/CMS 
• Geotechnical 

characterization 
• Determine presence 

and extent of cover 
(fill) material 

• Stratigraphy 

• Modeling 

• 

• 
• 
• 
• 
• 
• 

• 
• 

• 

• 
• 

• 
• 
• 

Resolution Of 
Data Gaps/Needs 

TCl, TAL (metals and cyanide, 
total and dissolved) parameters 
Water quality parameters 
Appendix IX parameters 
Hexavalent chromium 
Horizontal hydraulic conductivity 
Vertical hydraulic conductivity 
Groundwater modeling 
parameters 
Water-level measurements 
Tidal influence study 

TCl, TAL (metals and cyanide) 
parameters 
Hexavalent chromium 
AVS/SEM 

Soil classification 
Lithology 
Groundwater modeling 
parameters 

~~ 
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~< ID . 
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l Sediment - Previous investigations detected inorganics, SVOCs, and PCBs/pesticides in the area 

directly south of Jericho Island. Sediment sampling is proposed to determine the extent of 

contaminants and whether site-related constituents are present in sediments at levels above ARARs 

and risk-based criteria (ecological and human health). 

l Groundwater - Previous investigations did not include groundwater sampling. Sampling of the shallow 

and deep surfrcial aquifer is proposed to determine whether site-related compounds are leaching from 

the suspected disposal areas at concentrations above ARARs and risk-based criteria (ecological and 

human health). For use in the human health risk assessment, sampling and analysis will be 

conducted in order to evaluate the use of groundwater as a practical drinking water source according 

to CERCLA (U.S. EPA, 1991). 

l Surface Soil - Previous investigations detected inorganic% SVOCs, VOCs, and PCBs/pesticides in the 

area directly south of Jericho Island. Surface soil sampling is proposed to determine the extent of 

contaminants above ARARs and risk-based criteria (ecological and human health), to determine the 

fill extent, whether the soil is a source of contamination for the other migration pathways, and whether 

site-related compounds are leaching from the suspected disposal areas at concentrations above 

ARARs and risk-based criteria (ecological and human health). 

l Subsurface Soil - Subsurface soil samples are proposed for groundwater modeling purposes to model 

contaminant fate and transport. 

l Air - Airborne contamination is not anticipated to pose a risk at this site and, therefore, will not be 

investigated directly. Airborne contamination will be investigated indirectly when evaluating potential 

surface soil transport in the risk assessment. 

4.2 INVESTIGATION SUMMARY 

The following sections present the proposed investigation. All data will be collected in accordance with the 

Master FSP, the Master QAP (B&R Environmental, 1998) and U.S. EPA Region 4 Environmental 

Investigations Standard Operating Procedures Quality Assurance Manual (EISOPQAM) (U.S. EPA, 

1996b). 
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• Sediment - Previous investigations detected inorganics, SVOCs, and PCBs/pesticides in the area 

directly south of Jericho Island. Sediment sampling is proposed to determine the extent of ...., 

contaminants and whether site-related constituents are present in sediments at levels above ARARs 

and risk-based criteria (ecological and human health). 

• Groundwater - Previous investigations did not include groundwater sampling. Sampling of the shallow 

and deep surficial aquifer is proposed to determine whether site-related compounds are leaching from 

the suspected disposal areas at concentrations above ARARs and risk-based criteria (ecological and 

human health). For use in the human health risk assessment, sampling and analysis will be 

conducted in order to evaluate the use of groundwater as a practical drinking water source according 

to CERCLA (U.S. EPA, 1991). 

• Surface Soil - Previous investigations detected inorganics, SVOCs, VOCs, and PCBs/pesticides in the 

area directly south of Jericho Island. Surface soil sampling is proposed to determine the extent of 

contaminants above ARARs and risk-based criteria (ecological and human health), to determine the 

fill extent, whether the soil is a source of contamination for the other migration pathways, and whether 

site-related compounds are leaching from the suspected disposal areas at concentrations above 

ARARs and risk-based criteria (ecological and human health). 

• Subsurface Soil - Subsurface soil samples are proposed for groundwater modeling purposes to model 

contaminant fate and transport. 

• Air - Airborne contamination is not anticipated to pose a risk at this site and, therefore, will not be 

investigated directly. Airborne contamination will be investigated indirectly when evaluating potential 

surface soil transport in the risk assessment. 

4.2 INVESTIGATION SUMMARY 

The following sections present the proposed investigation. All data will be collected in accordance with the 

Master FSP, the Master QAP (B&R EnVironmental, 1998), and U.S. EPA Region 4 Environmental 

Investigations Standard Operating Procedures Quality Assurance Manual (EISOPQAM) (U.S. EPA, 

1996b). 
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4.2.1 Samplincl Activities 

Table 4-2 summarizes the field investigation activities for Site 12/SWMU 10 - Jericho Island Disposal 

Area. 

4.2.2 Analytical Parameter Rationale 

This section provides the rationale for the proposed analytical program to be conducted on the samples 

collected from Site 12/SWMU 10. 

4.2.2.1 TCL and TAL Parameters 

To determine if contamination exists in the various media (surface water, sediment, groundwater, and 

surface soil), fixed base laboratory analysis of site-specific samples will be conducted. Samples from 

each medium will be analyzed for TCL organics and TAL inorganics. These analyses are necessary to 

provide sufficient data within Site 12/SWMU 10 to determine the nature and extent of contamination and to 

conduct human health and ecological risk assessments. The TCL organics analysis includes volatile 

organics, semivolatile organics, and PCBslpesticides. TAL metals (total) and cyanide will be analyzed 

because these constituents are potential components of the wastes disposed of at Site 12/SWMU 10. 

The results of these analyses will be compared against the screening criteria established in the decision 

document (Volume III of the Master Work Plan, B&R Environmental, 1998) to determine whether there is a 

potential risk to human or ecological receptors. 

4.2.2.2 AVSlSEM 

All sediment and surface soil samples collected at Site 126WMU 10 will be analyzed for AVS/SEM. 

p?E JL&ee*c / 

4.2.2.3 RCRA Appendix IX Constituents r ok t?Yz tidw Y 

4, 

One groundwater sample will be collected and analyzed for the inorganic (total and dissolved metals) and 

volatile, semivolatile, pesticide/PCB, organophosphorus, and herbicide organic constituents listed in 

Appendix IX of 40 CFR Part 284. The sample will be collected to satisfy RCRA requirements for the field 

investigation. The location of this sample will be identified in Section 7.0. 

4.2.2.4 Hexavalent Chromium 

At Site 12/SWMU 10, three surface water, sediment, groundwater, and surface soil samples will be 

collected and analyzed for hexavalent chromium for risk assessment purposes. Sampling locations are 
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Table 4-2 summarizes the field investigation activities for Site 12/SWMU 10 - Jericho Island Disposal 

Area. 

4.2.2 Analytical Parameter Rationale 

This section provides the rationale for the proposed analytical program to be conducted on the samples 

collected from Site 12/SWMU 10. 

4.2.2.1 TCl and TAL Parameters 

To determine if contamination exists in the various media (surface water, sediment, groundwater, and 

surface soil), fixed base laboratory analysis of site-specific samples will be conducted. Samples from 

each medium will be analyzed for TCl organics and TAL inorganics. These analyses are necessary to 

provide sufficient data within Site 12/SWMU 10 to determine the nature and extent of contamination and to 

conduct human health and ecological risk assessments. The TCl organics analysis includes volatile 

organics, semivolatile organics, and PCBs/pesticides. TAL metals (total) and cyanide will be analyzed 

because these constituents are potential components of the wastes disposed of at Site 12/SWMU 10. 

The results of these analyses will be compared against the screening criteria established in the decision 

document (Volume III of the Master Work Plan, B&R Environmental, 1998) to determine whether there is a 

potential risk to human or ecological receptors. 

4.2.2.2 AVS/SEM 

All sediment and surface soil samples collected at Site 12/SWMU 10 will be analyzed for AVS/SEM. 

" D P f.. .f,'mv/ I." ~.'" ~ 
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~. 
One groundwater sample will be collected and analyzed for the inorganic (total and dissolved metals) and 

volatile, semivolatile, pesticide/PCB, organophosphorus, and herbicide organic constituents listed in 

Appendix IX of 40 CFR Part 264. The sample will be collected to satisfy RCRA requirements for the field 

investigation. The location of this sample will be identified in Section 7.0. 

4.2.2.4 Hexavalent Chromium 

At Site 12/SWMU 10, three surface water, sediment, groundwater, and surface soil samples will be 

collected and analyzed for hexavalent chromium for risk assessment purposes. Sampling locations are 
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Media 

Surface Water 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12/SWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 5 

Data Gap/Need 

l TCL and TAL 
parameters 

0 Water quality 
parameters 

l Ecological 
parameters 

l Tidal influence study 

l Risk Assessment 
Assumptions 

Investigation Activity 

0 Collect surface water 
samples. 

l Collect surface water 
samples. 

0 Collect surface water 
samples. 

0 Collect water elevations 
during 24-hour period. 

0 Collect surface water 
samples. 

Number of 
Locations 

16’*’ 

16’*’ 

16’*’ 

Samples per 
Locatlon(” 

1 

1 

1 Temperature and Secchi 
Disk readings 

48 Field Analysis 

1 Hexavalent chromium 

Analysis 

TCL VOCs 
TCL SVOCs 
TCL PesticideslPCBs 
TAL Metals and Cyanide 
(Total and Filtered) 

TOC 
PH 
Hardness (CaC03) 
Dissolved Oxygen 
Salinity 

a 
o o 
UI 
(.0) 

Media 

Surface Water 

( 

• 

• 

• 

• 

• 

Data Gap/Need 

TCl and TAL 
parameters 

Water quality 
parameters 

Ecological 
parameters 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 5 

Investigation Activity Number of Samples per 
Locations Locatlonl11 

• Collect surface water 16(2) 1 
samples. 

• Collect surface water 16(2) 1 
samples. 

• Collect surface water 16(2) 1 
samples. 

Tidal influence study • Collect water elevations 1 48 
during 24-hour period. 

Risk Assessment • Collect surface water 3 1 
Assumptions samples. 

( 

Analysis 

TCl VOCs 
TCl SVOCs 
TCl Pesticides/PCBs 
TAL Metals and Cyanide 
(Total and Filtered) 

TOC 
pH 
Hardness (CaC03) 

Dissolved Oxygen 
Salinity 

Temperature and Secchi 
Disk readings 

Field Analysis 

Hexavalent chromium 

( 



Media Data Gap/Need Investigation Activity 

Sediment l TCL and TAL l Collect shallow 
parameters sediment samples. 

l TCL and TAL l Collect deep sediment 
parameters sample. 

l Ecological 
Parameters 

D Ecological 
Parameters 

l Risk Assessment 
Assumptions 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12/SWMU IO- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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D Collect sediment 
samples. 

D Collect sediment 
samples. 

b Collect sediment 
samples. 

Number of 
Locations 

16(*) 

1 

16(*’ 

Samples per 
LocatIon”) 

I 

1 

Analysis 

TCL VOCs 
TCL SVOCs 
TCL PesticideslPCBs 
TAL Metals/Cyanide 
Acid Volatile Sulfide/ 
Simultaneous Extracted 
Metals (AVSKEM) 

TCL VOCs 
TCL SVOCs 
TCL PesticideslPCBs 
TAL Metals (Total) and 
Cyanide 

TOC, pH 

Grain-size analysis and 
Bulk density 

Hexavalent chromium 

Media Data Gap/Need 

Sediment • TCl and TAL 
parameters 

• TCl and TAL 
parameters 

• Ecological 
Parameters 

• Ecological 
Parameters 

• Risk Assessment 
Assumptions 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 5 

Investigation Activity Number of Samples per 
Locations Locatlonl1 ) 

• Collect shallow 16(2) 1 
sediment samples. 

• Collect deep sediment 1 1 
sample. 

• Collect sediment 16(2) 1 
samples. 

• Collect sediment 3 1 
samples. 

• Collect sediment 3 1 
samples. 

Analysis 

TCl VOCs 
TCl SVOCs 
TCl Pesticides/PCBs 
TAL Metals/Cyanide 
Acid Volatile Sulfide/ 
Simultaneous Extracted 
Metals (AVS/SEM) 

TCl VOCs 
TCl SVOCs 
TCl Pesticides/PCBs 
TAL Metals (Total) and 
Cyanide 

TOC, pH 

Grain-size analYSis and 
Bulk density 

Hexavalent chromium 

~:tI 
~CD 
~< co . 
00 0 



TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12lSWMU IO- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 5 

r: 
0 

8 
8 

Media 

Groundwater 

Data Gap/Need Investigation Activity Number of Samples per Analysis 
Locations Location”’ 

l TCL and TAL l Collect shallow and 13 1 TCLVOCs 
parameters deep groundwater TCL SVOCs 

samples. TCL PesticidesIPCBs 
TAL Metals and Cyanide 
(Total and Dissolved 
Metals) 

. RCRA l Collect deep 1 1 Appendix IX VOCs 
groundwater sample. Appendix IX SVOCs 

Appendix IX Pesticides/ 
PCBs 

Appendix IX Organo- 
phosphorus Compounds 

Appendix IX Herbicides 
Appendix IX Metals (Total 
and Dissolved) 

0 Water quality 
parameters 

l Collect shallow and 14 1 TOC 
deep groundwater PH 
samples. Hardness (CaCO,, 

Turbidity, Total Dissolved 
Solids, Total Suspended 
Solids, Chloride, Fluoride, 
Nitrate/Nitrite, Sulfate, 
Dissolved Oxygen, 
Salinity 

l Horizontal hydraulic l Perform slug tests. 
conductivity 

14 1 Evaluation of horizontal 
hydraulic conductivity 

Media 

Groundwater • 

• 

• 

• 

( 

Data Gap/Need 

TCl and TAL 
parameters 

RCRA 

Water quality 
parameters 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 5 

Investigation Activity Number of Samples per 
Locations Locatlon l11 

• Collect shallow and 13 1 
deep groundwater 
samples. 

• Collect deep 1 1 
groundwater sample. 

• Collect shallow and 14 1 
deep groundwater 
samples. 

Horizontal hydraulic • Perform slug tests. 14 1 
conductivity 

( 

Analysis 

TCl VOCs 
TCl SVOCs 
TCl Pesticides/PCBs 
TAL Metals and Cyanide 
(Total and Dissolved 
Metals) 

Appendix IX VOCs 
Appendix IX SVOCs 
Appendix IX Pesticides/ 

PCBs 
Appendix IX Organo-

phosphorus Compounds 
Appendix IX Herbicides 
Appendix IX Metals (Total 
and Dissolved) 

TOC 
pH 
Hardness (CaC03) 

Turbidity, Total Dissolved 
Solids, Total Suspended 
Solids, Chloride, Fluoride, 
Nitrate/Nitrite, Sulfate, 
Dissolved Oxygen, 
Salinity 

Evaluation of horizontal 
hydraulic conductivity 

( 
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Media 

Groundwater 
(Continued) 

Soil 

TABLE 4-2 

SITE-SPECIFIC INVESTIGATION SUMMARY 
SITE 12lSWMU IO- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 4 OF 5 

Data Gap/Need 

l Vertical hydraulic 
conductivity 

l Groundwater 
modeling 
parameters 

l Risk assessment 
assumptions 

l TCL and TAL 
parameters 

l Vertical hydraulic 
conductivity 

0 Soil Classification 

. Soil Classification 

l Risk Assessment 
Assumptions 

Investigation Activity 

l Collect Shelby tube at 
confining layer. 

l Measure monitoring well 
groundwater levels. 

l Tidal influence study. 

l Collect groundwater 
sample. 
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chosen based on the likelihood of contaminant migration/accumulation and/or the results of previous 

investigations. 

4.2.2.5 Water Quality Parameters 

In addition to determining contaminant concentrations in surface water and/or groundwater, water quality 

parameters such as Total Organic Carbon (TOC), pH, and hardness will also be obtained. These 

parameters are necessary for modeling and risk assessment. Surface water measurements shall also 

include dissolved oxygen, temperature, Secchi Disk readings, and salinity to assist in the ecological risk 

assessment. If the surface water is not deep enough to provide valid Secchi Disk readings, then turbidity 

meter readings will be used instead. 

4.2.3 Groundwater and Ecolorrical Modeling Parameter Rationale 

Modeling will be conducted to evaluate contaminant fate and transport. General parameters which are 

required to perform modeling include: 

Aquifer 

. Horizontal Hydraulic Conductivity (Kh) of surficial aquifer 

l Vertical Hydraulic Conductivity (K v) of confining layer 

. TOC 

. Porosity 

l Bulk Density 

l Grain-Size Analysis 

l Specific Gravity 

. PH 

Ecolooical 

. TOC 

l Bulk Density 

l Grain-Size Analysis 

l PH 

l Hardness 

l Secchi Disk Readings 
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4.2.3.1 Soil Classification 

Soil classification is used to determine the geotechnical properties of the soil and includes grain-size 

analysis, Atterberg Limits, and moisture content. Grain-size analysis is useful for determining the 

heterogeneity of the soil and can be used to estimate seepage velocities. The moisture content of the soil 

is important in evaluating potential remedial actions and for contaminant transport through the vadose 

zone. The Atterberg Limits are used to determine engineering properties (water content boundaries) of 

the soil. 

4.2.3.2 Horizontal Hydraulic Conductivity (Kh) 

A slug test will be conducted in each monitoring well to determine the bulk horizontal hydraulic conductivity 

of the aquifer in the immediate vicinity of the well. This information will be used to characterize the aquifer 

for groundwater modeling and evaluation of an aquifer remediation alternative, if necessary. 

4.2.3.3 Vertical Hydraulic Conductivity (K,) 

A core sample of the Hawthorn Formation (confining unit), which underlies the surficial aquifer, will be 

collected and tested to determine its vertical hydraulic conductivity. ASTM Method D5084-90 and analysis 

Method SW-846-9100 will be utilized for the permeability testing. The sample will be collected using a 

Shelby Tube. The vertical hydraulic conductivity of the confining unit is useful to evaluate the potential of 

the unit to impede the migration of contaminated groundwater into the underlying Floridan aquifer. 

4.2.3.4 Groundwater-Level Measurements 

Groundwater-levels provide information that can be used to determine the depth, flow direction, and 

gradient of the groundwater. The natural variation of the water levels are also useful for setting calibration 

targets for modeling purposes. Groundwater-level measurements will be collected in accordance with 

B&R Environmental SOP GH-1.2, “Evaluation of Existing Monitoring Wells and Water-level 

Measurements,” and the information obtained will be used to establish groundwater potentiometric surface 

maps and to provide information concerning the site hydrogeology. The groundwater-level measurements 

will be collected synoptically at high and low groundwater elevations as determined by the tidal study. 

4.2.3.5 Tidal Influence Study 

Site 121SWMU 10 is located in an area that is affected by tidal influences. To evaluate the effect of the 

tidal fluctuations on contaminant flushing, a tidal study will be conducted over a minimum period of 24 
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hours. The goal of the study will be to determine how the surface water tidal fluctuations and the 

groundwater elevations are related. 

The tidal influence study will consist of collecting groundwater elevations and surface water elevations 

every 30 minutes over a minimum of a 24:hour period. Measurements will be continued until the high and 

low tide elevations are measured for both the surface water and groundwater (i.e., the lag time between 

the surface water and groundwater will be determined). The length of the study will depend on the lag 

time between the high/low surface water elevation and the high/low groundwater elevations. 

Groundwater-level measurements will be collected in accordance with B&R Environmental SOP GH-1.2, 

“Evaluation of Existing Monitoring Wells and Water-Level Measurement.” Surface water measurements 

will be obtained by installing a staff gauge in the surface water body and collecting measurements from a 

known reference point to the surface water elevation. Measurements will be collected during a full or new 

moon so that the extremes in water-level elevation can be determined. 

Published local tide tables and precipitation data will also be obtained during the course of the field 

investigation from the nearest local resource. The information will be used to determine tidal cycle peaks 

and precipitation impacts on surface water and groundwater. 
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5.0 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT 

The following two sections briefly describe the methodology that will be used to complete the human 

health and ecological risk assessments for Site 12/SWMU 10. 

5.1 HUMAN HEALTH RISK 

A human health risk assessment will be performed for this site. Analytical data generated under this Work 

Plan, as well as historical data for the site, will be used to determine whether measured chemical 

concentrations pose a significant threat to human receptors. The general methodologies which will be 

used to assess human health risks are contained in Appendix A of the Master Work Plan Volume III for 

MCRD, Parris Island (B&R Environmental, 1998). 

The U.S. EPA Region III RBCs screening levels (U.S. EPA, 1997) will be used to identify site-specific 

potential COCs for surface soil, sediment, surface water, and groundwater at Site 12/SWMU 10. Included 

in the groundwater analysis will be pH, turbidity, dissolved solids, TOC, chloride, fluoride, nitrate/nitrite, 

dissolved oxygen, salinity, and sulfate to aid in determining whether the groundwater at Site 12KYNMU 10 

is suitable for use as a drinking water source. If it is determined that the groundwater is not potable, 

groundwater will be removed as a pathway ‘of concern from the human health risk assessment. 

The following potential receptor groups will be evaluated in the human health risk assessment. 

Adolescent Trespassers 

Soil: ingestion, dermal contact 

Surface Water: ingestion, dermal contact 

Sediment: ingestion, dermal contact 

Future Residents 

Soil: ingestion, dermal contact 

Groundwater: ingestion, dermal contact, inhalation (showering) 

Adult and Adolescent Recreational Users 

Surface Water: ingestion, dermal contact 

Finfish: ingestion 
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Site workers (e.g., construction and maintenance workers) will not be considered potential receptor groups 

and will not be evaluated in the human health risk assessment for the following reasons. No development 

(industrial, commercial, or residential) exists at the site and any development by the Depot is extremely 

unlikely because the island is within the distance arc required for the Depot’s small arms weapons range. 

Additionally, access to the island is limited. Within the confines of the Depot, no direct route exists from 

the main portion of the base to Jericho Island. To access the island, Depot personnel must exit the main 

gate of the Depot, drive through a residential community, and access the island via a causeway from a 

residential street. Industrial or commercial development (by the Depot or a third party owner) is extremely 

unlikely. As such, only future residents, trespassers, and recreational users will be evaluated in the 

human health risk assessment. 

Additional details on receptors and complete exposure pathways to be considered in the development of 

the human health risk assessment are provided in Section 3.3 of the Human Health Risk Assessment 

Methodology provided in Appendix A of the Master Work Plan, Volume III. 

5.2 ECOLOGICAL RISK 

An ecological risk assessment for this site will be performed, Analytical data generated under this Work 

Plan, as well as historical data for the site, will be used to determine if measured chemical concentrations 

potentially pose a significant threat to ecological receptors. The general methodologies which will be used 

to assess risks to ecological receptors are contained in Appendix B of the Master Work Plan Volume III for 

MCRD, Parris Island (B&R Environmental, 1998). 

Selection of contaminants of potential concern will be accomplished by the comparison of maximum 

detected site concentrations to U.S. EPA Region IV screening values. Arsenic, iron, bis(2-ethylhexyl) 

phthalate, Aroclor 1254, and several organochlorine pesticides have been identified as potential 

contaminants in the Relative Risk Evaluation (B&R Environmental, 1996). 

The preliminary ecological risk assessment will begin with a “screening level problem formulation and 

ecological evaluation” step, including review of historical documents, potential COCs, site characteristics, 

photographs, maps, and notes from a site visit. Fate and transport mechanisms, complete exposure 

pathways, and potential receptors will be also addressed in this step. Media of concern include surface 

soil, sediment, surface water, and groundwater. Additionally, groundwater discharge to surface water will 

be included as an exposure medium. Receptors may be exposed to such contaminants through direct 

contact, inhalation, ingestion of media, and ingestion of contaminated food. Preliminary receptors of 

concern at Site 12/SWMU 10 include: 
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l Terrestrial invertebrates, 

l Terrestrial vertebrates, and 

l Aquatic life, including benthic invertebrates. 

These may be more narrowly focused, depending on the results of sampling and site visits 

The next step in the preliminary risk assessment will be an evaluation of ecological effects. In this step, 

exposure levels that represent conservative toxicity thresholds for no observable adverse ecological 

effects are established. A preliminary exposure assessment will follow and will entail the compilation of 

maximum contaminant concentrations in exposure media. If necessary, maximum chemical ingestion 

rates for indicator species will be calculated. The preliminary risk calculations will be in the form of ratios; 

the exposure levels to be divided by the toxicity threshold values. 

The preliminary risk assessment will be initially documented in the form of a technical memorandum. The 

purpose of the memorandum is to provide results as quickly as possible to the Parris Island Partnering 

Team in case more investigation may be required. The preliminary risk assessment will conclude with 

recommendations for further investigation. If more work is required, a work plan addendum would be 

prepared and submitted. 
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6.0 FIELD OPERATIONS 

This section is the Site-Specific FSP for the investigation at Site 12/SWMU 10 - Jericho Island Disposal 

Area. It outlines the project-specific field investigation activities to be performed at Site 12/SWMU 10. 

This section also describes the procedures for performing the field investigation activities. It is to be used 

in conjunction with the Master FSP, Volume II of the Master Work Plan for MCRD, Parris Island (B&R 

Environmental, 1998) and references the Master FSP where appropriate. 

Field operation activities to be performed at MCRD Parris Island for this investigation include mobilization 

of equipment, soil boring installation and soil sampling, monitoring well installation, hydraulic conductivity 

testing (slug tests), surface water and sediment sampling, groundwater sampling, water-level 

measurements, site surveying, equipment decontamination, waste handling, and site restoration. 

Monitoring well installation will be a priority of the field effort followed by water-level measurements. The 

results of these measurements will be used to better characterize the depth, flow direction, and gradient of 

the groundwater. 

All field activities will be performed as described in the Master FSP and as per the B&R Environmental 

Standard Operating Procedures (SOPS) provided in Volume II of the Master Work Plan, except where 

noted. All well installation activities will be performed under the direction of a state-certified Professional 

Geologist familiar with all state, federal, and local laws, regulations, and requirements pertaining to the 

geologist’s duties and responsibilities. Additionally, a state-certified driller will be used. 

6.1 MOBlLlZATlON/DEMOBlLlZATlON 

Mobilization activities will be performed in accordance with the procedures outlined in the Master FSP. If 

additional field investigations are occurring at other sites at MCRD, field activities at Site 121SWMU 10 will 

be coordinated accordingly with the other field activities. 

6.2 SITE RESTORATION 

If investigation activities (e.g., monitoring well installation) disturb or alter the landscape, vegetation, or 

other features of Site 12ISWMU 10, the site may require restoration to conditions prior to the investigation. 

Portions of Site 12/SWMU 10 will be regraded if investigation activities alter the natural contour of the site. 

Additionally, all equipment used during the investigation and investigative-derived waste (IDW) will be 

removed from the site. 
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6.3 SOIL BORING DRILLING 

Fourteen soil borings will be drilled at Site 12fSWMU 10. Soil samples will be collected from each boring 

that will be converted to a deep surfrcial well. In addition, the soil borings will be converted to monitoring 

wells. At high tide, the soil borings will be installed as far from the landfill boundary as possible, without 

entering surface water. Seven of the soil borings will be converted to shallow surficial aquifer wells and 

seven will be converted to deep surficial aquifer wells. Two soil samples will be collected at each of the 

deep well boring locations; one in the vadose zone and one within the aquifer. Soil samples will not be 

collected from the shallow surificial wells. The mud-rotary drilling method will be used for advancing the 

soil borings. The mud-rotary drilling technique involves the downward advancement of 5 to 10 foot 

sections of hollow, heavy-gauge steel rods. Hollow rods of sufficient diameter will be used to produce a 2- 

inch annular space between the casing and the borehole wall. The drilling fluids used must be adequately 

thinned to allow proper installation of well materials 

Split-spoon samples will be collected continuously from the ground surface to the termination depth of the 

borings in accordance with ASTM Standard Method D 1586-84. The split-spoon samplers will have a 

minimum inside diameter (I.D.) of 2 inches and a length of 2 feet to fulfill sample volume requirements for 

chemical analysis. Each split-spoon sample will be field screened with a flameionization detector (FID) or 

photoionization detector (PID) upon collection. The head-space field analysis shall be performed to 

prejudice the selection of the sample to be submitted for fixed-base laboratory analysis. Split-spoon 

samples will be divided and placed in chemical sample jars and 8-0~. lithologic sample jars. Selected 

chemical sample jars will be labeled, packed, and shipped to the laboratory. Lithologic sample jars will be 

labeled as described in the Master FSP and retained on site until completion of the investigation, at which 

time all lithologic samples will be properly disposed. Lithologic samples will provide information relevant to 

contaminant fate and transport modeling. 

At one soil boring location, PAI-IO-SB03, a Shelby Tube sample will be collected from the Hawthorn 

Formation (confining layer) in accordance with the methodologies described in B&R Environmental SOP 

SA-1.3, “Soil Sampling.” Because the thickness and consistency of the Hawthorn Formation has not been 

verified during previous investigations, the following steps will be taken to prevent the possibility of 

compromising the integrity of the confining layer. Initially, a soil boring will be installed as described 

previously. Once the top of the Hawthorn Formation is encountered, any material removed from the 

confining unit will be replaced with a bentonite/cement mixture. Then, an additional soil boring will be 

installed a few feet upgradient of the initial boring. The boring will be installed to the depth of the top of the 

Hawthorn Formation and from this depth, a Shelby Tube sample will be collected, and removed material 

will be replaced with the bentonite/cement mixture. This procedure will ensure that no more than 2 feet of L_** 
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Fourteen soil borings will be drilled at Site 121SWMU 10. Soil samples will be collected from each boring 

that will be converted to a deep surficial well. In addition, the soil borings will be converted to monitoring 

wells. At high tide, the soil borings will be installed as far from the landfill boundary as possible, without 

entering surface water. Seven of the soil borings will be converted to shallow surficial aquifer wells and 

seven will be converted to deep surficial aquifer wells. Two soil samples will be collected at each of the 

deep well boring locations; one in the vadose zone and one within the aquifer. Soil samples will not be 

collected from the shallow surificial wells. The mud-rotary drilling method will be used for advancing the 

soil borings. The mud-rotary drilling technique involves the downward advancement of 5 to 10 foot 

sections of hollow, heavy-gauge steel rods. Hollow rods of sufficient diameter will be used to produce a 2-

inch annular space between the casing and the borehole wall. The drilling fluids used must be adequately 

thinned to allow proper installation of well materials 

Split-spoon samples will be collected continuously from the ground surface to the termination depth of the 

borings in accordance with ASTM Standard Method D 1586-84. The split-spoon samplers will have a 

minimum inside diameter (I. D.) of 2 inches and a length of 2 feet to fulfill sample volume requirements for 

chemical analysis. Each split-spoon sample will be field screened with a flame ionization detector (FID) or 

photoionization detector (PI D) upon collection. The head-space field analysis shall be performed to 

prejudice the selection of the sample to be submitted for fixed-base laboratory analYSis. Split-spoon 

samples will be divided and placed in chemical sample jars and 8-oz. lithologic sample jars. Selected 

chemical sample jars will be labeled, packed, and shipped to the laboratory. Lithologic sample jars will be 

labeled as described in the Master FSP and retained on site until completion of the investigation, at which 

time all lithologic samples will be properly disposed. Lithologic samples will provide information relevant to 

contaminant fate and transport modeling. 

At one soil boring location, PAI-10-SB03, a Shelby Tube sample will be collected from the Hawthorn 

Formation (confining layer) in accordance with the methodologies described in B&R Environmental SOP 

SA-1.3, "Soil Sampling." Because the thickness and consistency of the Hawthorn Formation has not been 

verified during previous investigations, the following steps will be taken to prevent the possibility of 

compromising the integrity of the confining layer. Initially, a soil boring will be installed as described 

previously. Once the top of the Hawthorn Formation is encountered, any material removed from the 

confining unit will be replaced with a bentonite/cement mixture. Then, an additional soil boring will be 

installed a few feet upgradient of the initial boring. The boring will be installed to the depth of the top of the 

Hawthorn Formation and from this depth, a Shelby Tube sample will be collected, and removed material 

will be replaced with the bentonite/cement mixture. This procedure will ensure that no more than 2 feet of ..."" 
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material will be removed from the confining layer, thus minimizing the potential to contaminate the 

underlying Floridan Aquifer. 

A boring log will be maintained as described in the Master FSP for each soil boring by the state-certified 

field geologist. Field screening and head-space analysis results and a lithologic description of each split- 

spoon sample will be recorded on the boring log. At a minimum, the information outlined in the Master 

FSP will be recorded on the boring log for each boring. 

6.4 MONITORING WELL INSTALLATION AND CONSTRUCTION 

Monitoring wells will be installed and constructed in accordance with all applicable State of South Carolina 

regulations (e.g., Code of Laws of South Carolina 1976, Regulation 61-71 Well Standards) and Volume II 

of the Master Work Plan (B&R Environmental, 1998). Prior to the construction of any monitoring well, a 

formal request will be submitted to the South Carolina Department of Health and Environmental Control 

(SCDHEC) for approval. The request will contain the following information: 

l Proposed location(s) on a scaled map or plate 

. Proposed construction detail 

l Intended purpose of the monitoring well(s) 

The state also requires a formal submission detailing the activity performed during the installation of the 

monitoring well(s). A monitoring well record form or other form provided and/or approved by the state 

shall be completed and submitted within 30 days after completion of each monitoring well. The form shall 

contain the following information: 

(a) 

(b) 

(cl 

(d) 

W 

(9 

(9) 

(h) 

(0 

U) 

(k) 

Name and address of facility/owner 

Location of monitoring well(s) on a scaled map or plate 

Driller and certification number 

Date drilled 

Driller’s or geologist’s log 

Total depth 

Screened interval 

Diameter and construction details 

Depth to water table with date and time measured 

Surveyed elevation of measuring point with respect to an established benchmark 

State-certified professional geologists seal and certification number 

049809/P 6-3 CT0 0053 

Rev. 0 
04/24/98 

material will be removed from the confining layer, thus minimizing the potential to contaminate the 

underlying Floridan Aquifer. 

A boring log will be maintained as described in the Master FSP for each soil boring by the state-certified 

field geologist. Field screening and head-space analysis results and a lithologic description of each split

spoon sample will be recorded on the boring log. At a minimum, the information outlined in the Master 

FSP will be recorded on the boring log for each boring. 

6.4 MONITORING WELL INSTALLATION AND CONSTRUCTION 

Monitoring wells will be installed and constructed in accordance with all applicable State of South Carolina 

regulations (e.g., Code of Laws of South Carolina 1976, Regulation 61-71 Well Standards) and Volume II 

of the Master Work Plan (B&R Environmental, 1998). Prior to the construction of any monitoring well, a 

formal request will be submitted to the South Carolina Department of Health and Environmental Control 

(SCDHEC) for approval. The request will contain the following information: 

• Proposed location(s) on a scaled map or plate 

• Proposed construction detail 

• Intended purpose of the monitoring well(s) 

The state also requires a formal submission detailing the activity performed during the installation of the 

monitoring well(s). A monitoring well record form or other form provided and/or approved by the state 

shall be completed and submitted within 30 days after completion of each monitoring well. The form shall 

contain the following information: 

(a) Name and address of facility/owner 

(b) Location of monitoring well(s) on a scaled map or plate 

(c) Driller and certification number 

(d) Date drilled 

(e) Driller's or geologist's log 

(f) Total depth 

(g) Screened interval 

(h) Diameter and construction details 

(i) Depth to water table with date and time measured 

U) Surveyed elevation of measuring point with respect to an established benchmark 

(k) State-certified professional geologist's seal and certification number 
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Seven shallow monitoring wells and seven deep monitoring wells will be installed during this investigation. 

All wells will be constructed with certified-clean well construction material. The shallow wells will monitor 

the top of the surficial aquifer, whereas the deep wells will monitor the bottom of the surficial aquifer. The 

top of the screened interval for the shallow monitoring wells will be placed approximately 2 feet above the 

high tide water table, assuming sufficient water remains in the well during low tide to obtain a groundwater 

sample. Shallow monitoring wells will be constructed of 2-inch I.D., flush-threaded PVC well screen and 

compatibly-threaded PVC well casing riser. PVC shall meet National Sanitation Foundation (NSF) 

Standard 14 as specified in U.S. EPA Region 4 Environmental Investigations Standard Operating 

Procedure and Quality Assurance Manual (EISOPQAM) (U.S. EPA, 1996b). PVC is appropriate for the 

application because sorption and leaching are not expected to affect well material. Consequently, the well 

material is expected to function properly for the expected duration of this project. 

Boreholes for deep monitoring wells will be advanced to the top of the confining unit (Hawthorn Formation) 

underlying the surficial aquifer. The bottom of the screened interval for the deep monitoring wells will be 

placed even with, or slightly below, the top of the confining unit. Deep monitoring wells will be constructed 

of 2-inch I.D., flush-threaded PVC well screen and PVC well casing riser. PVC well screens and well 

casing risers will be used and will meet the requirements as stated previously. 

Well screens for shallow monitoring wells will be 10 feet long with O.OlO-inch openings. Deep well 

screens will be 5 feet long with 0.020-inch openings. There is sufficient history from existing wells at other 

sites within MCRD Parris Island to conclude that the upper wells will be screened in fine-grained material 

(silt and fine sand) and the deeper wells will be screened in more coarse-grained sands. Therefore, the 

anticipated slot size for the shallow and deep well screens is determined to be 0.010 and 0.020 inches 

accordingly. 

For both shallow and deep monitoring wells, a primary filter pack of clean, silica sand will be installed flush 

with the bottom of the well to a minimum of 2 feet above the top of the well screen. A sand passing U.S. 

Standard Sieve No. 20-30 will be used for finer formations (0.010 slot size), and sand passing U.S. 

Standard Sieve No. IO-20 will be used for coarser formations (0.020 slot size), as determined by the site 

geologist. A minimum 2-foot-thick seal of 100 percent sodium bentonite pellets will be installed above the 

primary filter pack and allowed to hydrate in accordance with the manufacturers recommendations. The 

annular space above the bentonite seal will be grouted with neat cement or a bentonitejcement mixture 

from the top of the bentonite seal to a point below the frost line or at least 2 feet below ground surface. 

The concrete used to form the pad will fill the remaining annular space. Figure 6-l illustrates a typical 

monitoring well construction. 
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Seven shallow monitoring wells and seven deep monitoring wells will be installed during this investigation. 

All wells will be constructed with certified-clean well construction material. The shallow wells will monitor 

the top of the surficial aquifer, whereas the deep wells will monitor the bottom of the surficial aquifer. The 

top of the screened interval for the shallow monitoring wells will be placed approximately 2 feet above the 

high tide water table, assuming sufficient water remains in the well during low tide to obtain a groundwater 

sample. Shallow monitoring wells will be constructed of 2-inch 1.0., flush-threaded PVC well screen and 

compatibly-threaded PVC well casing riser. PVC shall meet National Sanitation Foundation (NSF) 

Standard 14 as specified in U.S. EPA Region 4 Environmental Investigations Standard Operating 

Procedure and Quality Assurance Manual (EISOPQAM) (U.S. EPA, 1996b). PVC is appropriate for the 

application because sorption and leaching are not expected to affect well material. Consequently, the well 

material is expected to function properly for the expected duration of this project. 

Boreholes for deep monitoring wells will be advanced to the top of the confining unit (Hawthorn Formation) 

underlying the surficial aquifer. The bottom of the screened interval for the deep monitoring wells will be 

placed even with, or slightly below, the top of the confining unit. Deep monitoring wells will be constructed 

of 2-inch 1.0., flush-threaded PVC well screen and PVC well casing riser. PVC well screens and well 

casing risers will be used and will meet the requirements as stated previously. 

Well screens for shallow monitoring wells will be 10 feet long with 0.010-inch openings. Deep well 

screens will be 5 feet long with 0.020-inch openings. There is sufficient history from existing wells at other 

sites within MCRD Parris Island to conclude that the upper wells will be screened in fine-grained material 

(silt and fine sand) and the deeper wells will be screened in more coarse-grained sands. Therefore, the 

antiCipated slot size for the shallow and deep well screens is determined to be 0.010 and 0.020 inches 

accordingly. 

For both shallow and deep monitoring wells, a primary filter pack of clean, silica sand will be installed flush 

with the bottom of the well to a minimum of 2 feet above the top of the well screen. A sand passing U.S. 

Standard Sieve No. 20-30 will be used for finer formations (0.010 slot size), and sand passing U.S. 

Standard Sieve No. 10-20 will be used for coarser formations (0.020 slot size), as determined by the site 

geologist. A minimum 2-foot-thick seal of 100 percent sodium bentonite pellets will be installed above the 

primary filter pack and allowed to hydrate in accordance with the manufacturers recommendations. The 

annular space above the bentonite seal will be grouted with neat cement or a bentonite/cement mixture 

from the top of the bentonite seal to a point below the frost line or at least 2 feet below ground surface. 

The concrete used to form the pad will fill the remaining annular space. Figure 6-1 illustrates a typical 

monitoring well construction. 
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All monitoring wells will be completed with a 4-inch diameter, protective aluminum casing with a locking 

cap, as described in the Master FSP. A I-foot- by 4-foot-wide by g-inch-thick concrete surface seal shall 

be placed flush with the ground surface. A minimum of three bumper guards consisting of steel pipes 

filled with cement slurry will be installed equidistant around each monitoring well. Additionally, a 4-inch by 

4-inch aluminum tag identification plate will be affixed to each well and will contain the following 

information. 

(a) 

(b) 

(c) 

Cd) 

03 

(9 

(9) 

(h) 

Well identification number 

Date of construction 

Drilling contractor and certification number 

Depth of well 

Screened interval 

Static water level 

Casing depth and inside diameter 

Latitude and longitude of well location 

Prior to sampling, all monitoring wells will be developed to remove formation cuttings (as well as any 

residual drilling fluids), as described in the Master FSP, Volume II (B&R Environmental, 1998). 

6.5 HYDRAULIC CONDUCTIVITY 

Slug tests will be performed at each proposed monitoring well to determine the hydraulic conductivity of 

the aquifer. The slug tests will be conducted according to the procedures described in Section 2.7.1 of the 

Master FSP, Volume II (B&R Environmental, 1998). 

6.6 SURVEYING 

All proposed surface soil samples, groundwater monitoring wells, surface water and sediment, and staff 

gauge locations will be surveyed. A third-order survey will be conducted by a professional surveyor 

licensed in the State of South Carolina according to the requirements described in the Master FSP of the 

Master Work Plan, Volume II (B&R Environmental, 1998). 
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All monitoring wells will be completed with a 4-inch diameter, protective aluminum casing with a locking 

cap, as described in the Master FSP. A 4-foot- by 4-foot-wide by 6-inch-thick concrete surface seal shall 

be placed flush with the ground surface. A minimum of three bumper guards consisting of steel pipes 

filled with cement slurry will be installed equidistant around each monitoring well. Additionally, a 4-inch by 

4-inch aluminum tag identification plate will be affixed to each well and will contain the following 

information. 

(a) Well identification number 

(b) Date of construction 

(c) Drilling contractor and certification number 

(d) Depth of well 

(e) Screened interval 

(f) Static water level 

(g) Casing depth and inside diameter 

(h) Latitude and longitude of well location 

Prior to sampling, all monitoring wells will be developed to remove formation cuttings (as well as any 

residual drilling fluids), as described in the Master FSP, Volume II (B&R Environmental, 1998). 

6.5 HYDRAULIC CONDUCTIVITY 

Slug tests will be performed at each proposed monitoring well to determine the hydraulic conductivity of 

the aquifer. The slug tests will be conducted according to the procedures described in Section 2.7.1 of the 

Master FSP, Volume II (B&R Environmental, 1998). 

6.6 SURVEYING 

All proposed surface soil samples, groundwater monitoring wells, surface water and sediment, and staff 

gauge locations will be surveyed. A third-order survey will be conducted by a professional surveyor 

licensed in the State of South Carolina according to the requirements described in the Master FSP of the 

Master Work Plan, Volume II (B&R Environmental, 1998). 
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6.7 WATER-LEVEL MEASUREMENTS 

Two synoptic rounds of water-level measurements of proposed monitoring wells at Site 12/SWMU 10 will 

be conducted for this investigation. One round will be collected during high tide, and the second round will 

be collected during low tide, based on Naval tidal charts for MCRD Parris Island. This will be incorporated 

with the tidal influence study in which water levels are recorded every 30 minutes over a 24-hour period at 

each monitoring well (see Section 4.2.3.5). Surface water levels will also be collected over a 24-hour 

period to evaluate tidal influences. A standard USGS staff gauge (National Oceanic Survey) or permanent 

feature will be used as a reference point for measurements. 

All instrumentation should be checked for damage, warpage, legibility, etc., before use. It must also be 

cleaned before and after use. The staff gauge and wells will be permanently marked by the Field 

Operations Leader (FOL) indicating the referenced points of measurement. The reference points will be 

subsequently surveyed for location and elevation. 

Procedures for conducting surface water stage/tape downs will be conducted in accordance with the 

procedures identified in Section 15.5 of the U.S. EPA Region 4 EISOPQAM (U.S. EPA, 1996b). 

All water-level measurements will be noted with the time and recorded to the nearest 0.01 foot. 

6.8 DECONTAMINATION 

Decontamination of major equipment and sampling equipment will be in accordance with the Master FSP 

and SOP SA-7.1, “Decontamination of Field Equipment and Waste Handling.” An area for the 

decontamination pad for major equipment and a source of potable water for steam washing will be 

arranged by the FOL through MCRD personnel. 

6.9 WASTE HANDLING 

All solid and liquid wastes generated as a result of this investigation will be handled in accordance with the 

procedures described in Section 2.11 of the Master FSP and SOP SA-7.1, “Decontamination of Field 

Equipment and Waste Handling” (B&R Environmental, 1998). 
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Two synoptic rounds of water-level measurements of proposed monitoring wells at Site 12/SWMU 10 will 

be conducted for this investigation. One round will be collected during high tide, and the second round will 

be collected during low tide, based on Naval tidal charts for MCRD Parris Island. This will be incorporated 

with the tidal influence study in which water levels are recorded every 30 minutes over a 24-hour period at 

each monitoring well (see Section 4.2.3.5). Surface water levels will also be collected over a 24-hour 

period to evaluate tidal influences. A standard USGS staff gauge (National Oceanic Survey) or permanent 

feature will be used as a reference point for measurements. 
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Operations Leader (FOL) indicating the referenced pOints of measurement. The reference points will be 
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Decontamination of major equipment and sampling equipment will be in accordance with the Master FSP 

and SOP SA-7.1, "Decontamination of Field Equipment and Waste Handling." An area for the 

decontamination pad for major equipment and a source of potable water for steam washing will be 

arranged by the FOL through MCRD personnel. 

6.9 WASTE HANDLING 

All solid and liquid wastes generated as a result of this investigation will be handled in accordance with the 

procedures described in Section 2.11 of the Master FSP and SOP SA-7.1, "Decontamination of Field 

Equipment and Waste Handling" (B&R Environmental, 1998). 
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7.0 ENVIRONMENTAL SAMPLING 

This section outlines the environmental sampling program and describes the sampling procedures for the 

field investigation at Site 12/SWMU 10 - Jericho Island Disposal Area. 

7.1 SUMMARY OF ENVIRONMENTAL SAMPLING 

Tables 7-l summarizes the sampling program for the field investigation at Site 12/SWMU 10. Figure 7-l 

illustrates the proposed surface water and sediment sampling locations for Site 12/SWMU 10. Likewise, 

Figure 7-2 depicts the proposed soil sampling locations, and Figure 7-3 shows the proposed groundwater 

sampling locations. Proposed sampling locations are contingent upon utility location and clearance with 

MCRD personnel. 

7.2 SAMPLING PROCEDURES 

The following sections describe sampling procedures that will be followed during surface water, sediment, 

surface soil, and groundwater sample collection. Additionally, the following sections present the proposed 

sampling locations for field activities. If during field activities, the FOL deems that an area not contained in 

the Work Plan should be sampled because of surface features (e.g., depressions) that would cause 

preferential accumulation of contaminants, the location of samples presented in the sampling plan will be 

altered to include such areas. Additionally, the rationale for the deviation will be documented in the RI/RF1 

report. 

7.2.1 Surface Water and Sediment Sampling 

A total of 13 surface water and 15 sediment samples will be collected for this investigation at locations 

indicated on Figure 7-1. In addition, three background samples will be collected for surface water and 

sediment at Goat Island. All samples, except for sample PAI-lo-SD-014-02, will be collected at a depth of 

zero to six inches. Sample PAI-lo-SD-014-02 will be collected at a 6- to 12-inch depth. The surface 

water and sediment samples will be collected in accordance with the sampling methodologies described 

in the Master Field Sampling Plan (FSP) and SOP Number SA-1.2, “Surface Water and Sediment 

Sampling”. Each set of surface water and sediment samples will be collected at the same location. The 

surface water sample will be collected prior to the sediment sample. Surface water samples will be filtered 

in the field for dissolved metals analysis in addition to the unfiltered samples collected for total metals 

analysis. The surface water samples and sediment samples will be collected at low tide as the surface 

water recedes. 
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This section outlines the environmental sampling program and describes the sampling procedures for the 

field investigation at Site 12/SWMU 10 - Jericho Island Disposal Area. 

7.1 SUMMARY OF ENVIRONMENTAL SAMPLING 

Tables 7-1 summarizes the sampling program for the field investigation at Site 12/SWMU 10. Figure 7-1 

illustrates the proposed surface water and sediment sampling locations for Site 12/SWMU 10. Likewise, 

Figure 7-2 depicts the proposed soil sampling locations, and Figure 7-3 shows the proposed groundwater 

sampling locations. Proposed sampling locations are contingent upon utility location and clearance with 

MCRD personnel. 

7.2 SAMPLING PROCEDURES 

The following sections describe sampling procedures that will be followed during surface water, sediment, 

surface soil, and groundwater sample collection. Additionally, the following sections present the proposed 

sampling locations for field activities. If during field activities, the FOL deems that an area not contained in 

the Work Plan should be sampled because of surface features (e.g., depressions) that would cause 

preferential accumulation of contaminants, the location of samples presented in the sampling plan will be 

altered to include such areas. Additionally, the rationale for the deviation will be documented in the RI/RFI 

report. 

7.2.1 Surface Water and Sediment Sampling 

A total of 13 surface water and 15 sediment samples will be collected for this investigation at locations 

indicated on Figure 7-1. In addition, three background samples will be collected for surface water and 

sediment at Goat Island. All samples, except for sample PAI-10-SD-014-02, will be collected at a depth of 

zero to six inches. Sample PAI-10-SD-014-02 will be collected at a 6- to 12-inch depth. The surface 

water and sediment samples will be col/ected in accordance with the sampling methodologies described 

in the Master Field Sampling Plan (FSP) and SOP Number SA-1.2, "Surface Water and Sediment 

Sampling". Each set of surface water and sediment samples will be collected at the same location. The 

surface water sample will be collected prior to the sediment sample. Surface water samples will be filtered 

in the field for dissolved metals analysis in addition to the unfiltered samples collected for total metals 

analysis. The surface water samples and sediment samples will be collected at low tide as the surface 

water recedes. 

049809/P 7-1 CT00053 
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SURFACE WATER 

TABLE 7-l 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 121SWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 6 

Sample Sample Analysis 
Depth 

(Feet below TCL TCL TAL Metals TAL TCL TOG PH, AVSISEM Appendix Hexavaient Additional 

ground vocs SVOCs (Total) and Metals Pest/ Hardness IX Chromium Analysis 

surface) Cyanide (Filtered) PCBS (CacO3) 

PAI-lo-SW01 PAi- O-SW-001 -00 Surface ...... 

PAi- O-SW02 PAI-lo-SW-002-00 Surface ...... 

PAI-lo-SW03 PAi- 0-SW-003-00 Surface ...... 

~ PAI-IO-SW04 PAI-lo-SW-004-00 Surface ...... 

lb. 
PAI-lo-SW05 PAI-lo-SW-00500 Surface ...... 

PAi- O-SW06 PAi- 0-SW-006-00 Surface ...... 

PAi- O-SW07 PAI-lo-SW-007-00 Surface ...... 

PAL1 O-SW08 PAi- 0-SW-008-00 Surface ...... 

PAi- O-SW09 PAI-lo-SW-009-00 Surface ....... 

PAI-lo-SW10 PAI-IO-SW-010-00 Surface ....... 

PAI-IO-SW1 1 PAI-lo-SW-01 l-00 Surface ...... 

PAi- O-SW1 2 PAi- O-SW-01 2-00 Surface ...... 

PAL1 O-SW1 3 PAI-lo-SW-013-00 Surface ...... l 

? 
0 PAI-lo-SW14 PAI-lo-SW-014-00 Surface ...... 

8 
e 

Ecological 
Parameters (1) 

Ecological 
Parameters (11 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (11 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Sample Sample Sample 

location Designation Depth 

(Feet below 

ground 
surface) 

SURFACE WATER 

PAI-10-SW01 PAI-10-SW-001-00 Surface 

PAI-10-SW02 PAI-10-SW-002-00 Surface 

PAI-10-SW03 PAI-10-SW-003-00 Surface 

PAI-10-SW04 PAI-10-SW-004-00 Surface 

PAI-10-SW05 PAI-10-SW-005-00 Surface 

PAI-10-SW06 PAI-10-SW-006-00 Surface 

PAI-10-SW07 PAI-1 0-SW-007 -00 Surface 

PAI-10-SW08 PAI-10-SW-008-00 Surface 

PAI-10-SW09 PAI-10-SW-009-00 Surface 

PAI-10-SW10 PAI-1 0-SW-01 0-00 Surface 

PAI-10-SW11 PAI-10-SW-011-00 Surface 

PAI-10-SW12 PAI-10-SW-012-00 Surface 

PAI-10-SW13 PAI-10-SW-013-00 Surface 

PAI-10-SW14 PAI-10-SW-014-00 Surface 

( 

TABLE 7-1 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 6 

Sample Analysis 

TCl TCl TAL Metals TAL TCl TOC, pH, AVS/SEM 
VOCs SVOCs (Total) and Metals Pest/ Hardness 

Cyanide (Filtered) PCBs (CaC03) 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • • • 

( 

Appendix Hexavalent 
IX Chromium 

• 

• 

• 

" 

Additional 
Analysis 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (1) 

( 
o 
~:tJ 
/\JeD 
~< <0 . 
00 0 



TABLE 3-l 

Sample 
Location 

PAI-I O-SW1 5 

PAi-1o-sw16 

SEDIMENT 
PAI-IO-SD01 

PALlo-SD02 

PAi- O-SD03 

PAi- O-SD04 

PAI-IO-SW-015-00 

PAI-lo-SW-016-00 

Sample 
Depth 

(Feet below 
ground 
surface) 

Surface 

Surface 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12lSWMU lo- JERICHO ISLAND DISPOSAL AFfEA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 6 

TCL TCL TAL Metals TAL TCL 
vocs SVOCs (Total) and Metals Pest/ 

Cyanide (Filtered) PCBs 

. . . . . 

. . . . . 

Sample Analysis 

TOG PH, AVWSEM Appendix Hexavaient Additional 
Hardness IX Chromium Analysis 

(CaCO3) 
. Ecoioaicai 

Param& (1) 

. Ecological 
Parameters (1) 

PAI-lo-SD-OOl-01 1 0 - 0.5 . . . I I . WI . I 
I I I I I I I I I 

PAI-IO-SD-002-01 1 0 -0.5 1 . . . 
I I I 

PAI-lo-SD-003-01 0 - 0.5 . . . . w . 
I I I I I I I I I 

PAI-lo-SD-004-01 0 - 0.5 . . . . w . 

. . . . W) . Ecological 
Parameters (3) 

. . . . w . Ecological 
Parammlmre I?\ 

PAI-lU-YIJUI 

PAI-IO-SD06 PAI-IO-SD-008-01 0 - 0.5 . . . . 

PAI-lo-SD09 PAI-IO-SD-009-01 0 - 0.5 . . . . 

PALlo-SD10 PAI-lo-SD-010-01 0 - 0.5 . . . . 

---‘Vyl-l 

Parameters (3) 

w . Ecological 
Parameters (3) 

*co . . Ecological 
Parameters (3) 

w . . Ecological 
psrsm4--- ,3\ 

. . . . w . Ecological 
Parameters (3) 

. . . . w . Ecological 
Parameters (3) 

a 
o 
o 
UI 
w 

Sample 

location 

PAI-10-5W15 

PAI-10-SW16 

SEDIMENT 

PAI-1O-sOO1 

PAI-10-S002 

PAI-10-5003 

PAI-10-S004 

PAI-10-5005 

PAI-10-5006 

PAI-10-S007 

PAI-10-500B 

PAI-10-5009 

PAI-10-5010 

PAI-10-5011 

PAI-10-5012 

Sample Sample 
Designation Depth 

(Feet below 

ground 
surface) 

PAI-10-5W-015-00 5urface 

PAI-10-5W-016-00 Surface 

PAI-10-50-OO1-01 0-0.5 

PAI-1 0-SO-002-0 1 0-0.5 

PAI-10-50-003-01 0-0.5 

PAI-10-5D-004-01 0-0.5 

PAI-10-50-005-01 0-0.5 

PAI-10-50-006-01 0-0.5 

PAI-10-50-007-01 0-0.5 

PAI-10-50-00B-01 0- 0.5 

PAI-10-50-009-01 0-0.5 

PAI-1 0-50-01 0-01 0- 05 

PAI-10-50-011-01 0-0.5 

PAI-10-50-012-01 0-0.5 

TABLE 7-1 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA • 
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Sample Analysis 

TCl TCl TAL Metals TAL TCl TOC, pH, AVSISEM 
VOCs SVOCs (Total) and Metals Pestl Hardness 

Cyanide (Filtered) PCBs (CaC03) 

• • • • • • 

• • • • • • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

• • • • .(21 • 

Appendix Hexavalent Additional 
IX Chromium Analysis 

EcolQgical 
Parameters (1) 

Ecological 
Parameters (1) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

• Ecological 
Parameters (3) 

• Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 



TABLE 7-l 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12lSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Sample Sample Sample 
Location Designation Depth 

(Feet below 
ground 
surface) 

PAI-IO-SD13 PALlo-SD-013-01 0 - 0.5 

PAI-lo-SD14 PAI-IO-SD-014-01 0 - 0.5 

PAI-lo-SD14 PAI-lo-SD-014-02 0.5 - 1.0 

PALlo-SD15 PAi- O-SD-01 5-01 0 - 0.5 

PAI-lo-SD16 PAI-lo-SD-016-01 0 - 0.5 

PAI-lo-SD17 PAI-lo-SD-017-01 0 - 0.5 

PAI-lo-SD18 PAI-IO-SD-018-01 0 - 0.5 

Sample Analysis 

TCL TCL TAL Metals TAL TCL TOG PH, AVSISEM Appendix Hexavaient Additional 
vocs SVOCs (Total) and Metals Pest/ Hardness IX Chromium Analysis 

Cyanide (Filtered) PCBS (CaCOj) 

. . . . w . . EcolQgical 
Parameters (3) 

. . . . 42) . Ecological 
Parameters (3) 

. . . . w . Ecological 
Parameters (3) 

. . . . WI . Ecological 
Parameters (3) 

. . . . l . Ecological 
Parameters (3) 

. . . . l (2) . Ecological 
Parameters (3) 

. . . . l (2) . Ecological 
Parameters (3) , 

SOIL 

PAi- 0-SSOl PAI-lo-SS-001-01 o-1 . . . . . 

, PAL1 0-SS02 PAI-IO-SS-002-01 o-1 . . . . . 

PAI-lo-SS03 PAI-lo-SS-003-01 o-1 . . . . . 
I I I I I I I I I I I I 

PAI-IO-SSO4 1 PAI-lo-SS-004-01 1 O-I . . . I . . 

PALlo-SS05 PAi- 0-SS-005-01 o-1 . . . . . . 

PAI-IO-SS06 PAI-lo-SS-006-01 o-1 . . . . . 

PAI-1 0-SS07 PAI-lo-SS-007-01 o-1 . . . . TOC (L pi-i . *(lo) 
only 

PAI-I 0-SS08 PAI-lo-ss-008-01 o-1 . . . . . 
a 
o o 
t!l 

Sample 
location 

PAI-l0-S013 

PAI-l0-S014 

PAI-l0-S014 

PAI-l0-S015 

PAI-l0-S016 

PAI-l0-S017 

PAI-l0-S01S 

SOil 

PAI-l0-SS01 

PAI-l0-SS02 

PAI-l0-SS03 

PAI-l0-SS04 

PAI-l0-SS05 

PAI-l0-SS06 

PAI-l0-SS07 

PAI-l0-SS0S 

( 

Sample Sample 
Oeslgnatlon Oepth 

(Feet below 
ground 
surface) 

PAI-l0-S0-013-01 0- 0.5 

PAI-l0-S0-014-0l 0-0.5 

PAI-l0-S0-014-02 0.5 - 1.0 

PAI-l0-S0-015-01 0-0.5 

PAI-l0-S0-016-01 0-0.5 

PAI-l 0-50-017-01 0-0.5 

PAI-l0-S0-01S-01 0-0.5 

PAI-l0-SS-00l-0l 0-1 

PAI-l0-SS-002-01 0-1 

PAI-l0-SS-003-01 0-1 

PAI-l0-SS-004-01 0-1 

PAI-l0-SS-005-01 0-1 

PAI-l0-SS-006-01 0-1 

PAI-l0-SS-007-01 0-1 

PAI-l0-SS-00S-0l 0-1 

TABLE 7-1 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 6 

Sample Analysis 

TCl TCl TAL Metals TAL TCl TOC, pH, AVS/SEM 
VOCs SVOCs (Total) and Metals Pest/ Hardness 

Cyanide (Filtered) PCBs (CaC03) 

• • • • .(2) • 

• • • • .(2) • 

• • • • .(2) • 

• • • • .(2) • 
• • • • .(2) • 

• • • • .(2) • 

• • • • .(2) • 

• • • • • 
• • • • • 

• • • • • 

• • • • • 
• • • • • 

• • • • • 
• • • • Toe & pH • 

only 

• • • • • 

( 

Appendix Hexavalent 
IX Chromium 

• 

• 

Additional 
Analysis 

EcolQgical 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

Ecological 
Parameters (3) 

.(10) 

{ 
o 
~:u 
JloCD 
-< (D. 
000 



TABLE 7-l 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE IPlSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 4 OF 6 

Sample Sample Sample Sample Analysis 
Location Designation Depth 

(Feet below TCL TCL TAL Metals TAL TCL TOG PH, AVSlSEM Appendix Hexavaient Additional 
ground vocs SVOCs (Total) and Metals Pest/ Hardness IX Chromium Analysis 
surface) Cyanide (Filtered) PCBs (CaCO3) 

PAI-lo-SS09 PAI-IO-SS-O09-01 o-1 . . . . . 

PAI-lo-SSIO PAI-IO-SS-010-01 o-1 . . . . TOC 8 pH . l (4W) 
only 

PAI-lo-SSI 1 PAI-IO-SS-01 i-01 o-1 . . . . . 

PAI-lo-SS12 PAI- 0-SS-012-01 O-l . . . . . 

q PAI-IO-SS13 PAI-IO-SS-013-01 o-1 . . . . . . 
b 

PAI-IO-SS14 PAI-IO-SS-014-01 o-1 . . . . . b 

PALIO-SSl5 PAI-IO-SS-015-01 o-1 . . . . . 

PAI-IO-SSl6 PAI-IO-ss-016-01 o-1 . . . . . 

PAI-IO-SSIT PAI-IO-SS-017-01 O-l . . . . . 

PALIO-SBOI PAI-IO-SB-OOI-xx’” TBD’“’ 
O(4) 

PAI-IO-SBOI PAI-IO-SB-OOI-xx’” TBD”’ TOC & pH 
only 

H4)wv 

PAI-IO-SBO2 PAI-IO-SB-002-XX’~’ TBD”” l (4) 

PAI-IO-SE02 PAi-10-SB-002-xx’5’ TED” TOC d pH l (4)(10) 
only 

PAI-IO-SB03 PAi- 0-SB-003-xxc5’ TED”” l (4) 

PAI-IO-SB03 PAI- 0-SB-003-xx”’ TBDv’ TOC 8 pH 

a 

.(4)(10) 
only 

8 
PAI-IO-SB03 PAi-10-SB-O03-xx’5’ TBD”2’ l (6) 

8 

Sample Sample Sample 

location Designation Depth 

(Feet below 

ground 
surface) 

PAI-10-SS09 PAI-10-SS-009-01 0-1 

PAI-10-SS10 PAI-1 0-SS-01 0-01 0-1 

PAI-10-SS11 PAI-10-SS-011-01 0-1 

PAI-10-SS12 PAI-10-SS-012-01 0-1 

PAI-10-SS13 PAI-10-SS-013-01 0-1 

PAI-10-SS14 PAI-10-SS-014-01 0-1 

PAI-10-SS15 PAI-10-SS-015-01 0-1 

PAI-10-SS16 PAI-10-SS-016-01 0-1 

PAI-10-SS17 PAI-10-SS-017-01 0-1 

PAI-10-SB01 PAI-10-SB-001-xx(S) TBO(11) 

PAI-10-SB01 PAI-1 O-SB-OO 1-xx(S) TBO(7) 

PAI-10-SB02 PAI-10-SB-002-xx(S) TBO(11) 

PAI-10-SB02 PAI-10-SB-002-xx(S) TBO(7) 

PAI-10-SB03 PAI-10-SB-003-xx(S) TBO(11) 

PAI-10-SB03 PAI-10-SB-003-xx(S) TBO(7) 

PAI-10-SB03 PAI-10-SB-003-xx(S) TBO(12) 
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SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 
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Sample Analysis 

TCl TCl TAL Metals TAL TCl TOC, pH, AVS/SEM 
VOCs SVOCs (Total) and Metals Pest! Hardness 

Cyanide (Filtered) PCBs (CaC03) 

• • • • • 
• • • • TOe &pH • 

only 

• • • • • 
• • • • • 
• • • • • 

• • • • • 
• • • • • 
• • • • • 

• • • • • 

TOe&pH 
only 

TOe & pH 
only 

TOe & pH 
only 

Appendix Hexavalent 
IX Chromium 

• 

• 

Additional 
Analysis 

.(4)(10) 

.(4) 

.(4)(10) 

.(4) 

.(4)(10) 

.(4) 

.(4)(10) 

.(6) 

o 
~::o 
1\.)(1) 

~< 
W' 
mo 



TABLE 7-1 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12lSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 5 OF 6 

Sample Sample Sample Sample Analysis 
Location Designation Depth 

(Feet below TCL TCL TAL Metals TAL TCL TOG PH, AVSlSEM Appendix Hexavaient Additional 
ground vocs SVOCs (Total) and Metals Pest/ Hardness IX Chromium Analysis 
surface) Cyanide (Filtered) PCBs PC%) 

PAI-IO-SB04 PAI-IO-SB-004-xx”) TBD”” ‘(4) 

PAI-IO-SB04 PAi-10-SB-O04-xx’5’ TBDm TOC 8 pH l (4K10) 
only 

PAI-IO-SBO5 PAi- O-SB-OO~-XX(~’ TBD”” b(4) 

PACIO-SB05 PAI- 0-SB-005-xx@’ TBD” TOC 8 pH l (4wJ) 
only 

PAI-IO-SB06 PAi- 0-SB-006-XX’~’ TBD”” l (4) 

PAI-IO-SB06 PAI- 0-SB-006-xxt5’ TBD” TOC 8 pH 
only 

l (4)(10) 

PAI-IO-SB07 PAI-10-SB-O07-xx’5’ TBD’“’ b(4) 

PAI-IO-SB07 PAI- 0-SB-007-XX’~’ TBD(” TOC 8 pH l (4)(10) 
only 

--- .._. - .___ --- -I 
GROUNDWATER 

PAL1 0-GWOl PAI-I 0-GW-001 -01 Deep 0 . 0 0 . 0 . *(W(Q) 
Surficiai 

PAI- O-GW02 PAI-IO-GW-002-01 Shallow . 0 0 . 0 . 0 W)(Q) 
Sutficiai 

PALIO-GW03 PAi-1 O-GW-003-01 Deep 0 . 0 . . 0 W(Q) 
Suficial 

PAI-IO-GW04 PAI-I O-GW-004-01 Shallow 0 . 0 0 0 0 *K’)(Q) 
Surficial 

PAI-I O-GW05 PAI-IO-GW-005-01 Deep 0 . 0 0 0 0 W(Q) 
Surficial 

o PALIO-GW06 PAi- O-GW-006-01 Shallow d 0 0 . . . . W(Q) 
Suficiai 

I: 
8 

0 

Sample Sample Sample 

location Designation Depth 

(Feet below 

ground 
surface) 

PAI-10-S804 PAI-10-S8-004-xx(5) T8D(11) 

PAI-10-S804 PAI-10-S8-004-xx(5) T8D(7) 

PAI-10-S80S PAI-10-S8-00S-xx(5) T80(11) 

PAI-10-S80S PAI-10-S8-00S-xx(5) T80(7) 

PAI-10-S806 PAI-10-S8-006-xx(5) T80(11) 

PAI-10-S806 PAI-10-S8-006-xx(S) T80(7) 

PAI-10-S807 PAI-1 0-58-007 -xx(S) T80(11) 

PAI-10-S807 PAI-1 0-S8-007 _XX(5) TBo(7) 

GROUNDWATER 

PAI-10-GW01 PAI-10-GW-001-01 Deep 
Surficial 

PAI-10-GW02 PAI-10-GW-002-01 Shallow 
Surficial 

PAI-10-GW03 PAI-10-GW-003-01 Deep 
Surficial 

PAI-10-GW04 PAI-10-GW-004-01 Shallow 
Surficial 

PAI-10-GWOS PAI-10-GW-OOS-01 Deep 
Surficial 

PAI-10-GW06 PAI-10-GW-006-01 Shallow 
Surficial 

( 
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Sample Analysis 

TCl TCl TAL Metals TAL TCl TOC, pH, AVS/SEM 
VOCs SVOCs (Total) and Metals Pest/ Hardness 

Cyanide (Filtered) PCBs (CaC03) 

TOe &pH 
only 

TOe & pH 
only 

Toe & pH 
only 

TOe & pH 
only 

e e e e e e 

e e e e e e 

e e e e e e 

e e e e e e 

e e e e e e 

e e e e e e 

( 

Appendix Hexavalent 
IX Chromium 

e 

e 

Additional 
Analysis 

e(4) 

e(4)(10) 

e(4) 

e(4)(10) 

e(4) 

e(4)(10) 

e(4) 

e(4)(10) 

e(8)(9) 

e(8)(9) 

e(8)(9) 

e(8)(9) 

e(8)(9) 

e(8)(9) 

( 

o 
~;;JJ 
NCO 
~< 
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41-l O-GW09 PAI-IO-GW-009-01 

I 

11-l 0-GWIO PAI-IO-GW-010-01 

I 
Q-1 0-GWI 1 PAI-IO-GW-01 l-01 

Ii-IO-GW12 PAI-IO-GW-012-01 

I 
U-IO-GW13 PAI-IO-GW-013-01 

I 

U-IO-GW14 PAI- 0-GW-014-01 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

T 
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SUMMARY OF ENVIRONMENTAL SAMPLING 
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Sample 
Depth 

(Feet below 
ground 
surface) 

Deep 
Surficial 

Shallow 
Surficial 

Deep 
Surficial 

Shallow 
Surficiai 

Deep 
Surfrciai 

Shallow 
Surticiai 

Deep 
Surficial 

Shallow 
Surficiai 

Sample Analysis 

TCL TCL TAL Metals TAL TCL TOG PH, AVSlSEM Appendix Hexavalent Additional 
vocs SVOCs (Total) and Metals Pest/ Hardness IX Chromium Analysis 

Cyanide (Filtered) PCBs (CaCO3) 

0 0 . . 0 . W)(Q) 

0 0 0 . 0 . W’)(Q) 

0 0 0 0 . . 0 W(Q) 

. 0 0 . 0 0 W)(Q) 

. 0 . w9) 

. 0 0 0 0 0 W(Q) 

. . 0 . 0 0 4w) 

0 0 . 0 0 0 w9) 

Dissolved oxygen, salinity, temperature, and Secchi Disk readings. 
TGC and pii, only. 
Grain-size analysis, and bulk density. 
Natural moisture content, grain-size analysis, and At&berg Limits. 
XX = Sample depth determined in f&J. 
A Shelby Tube will be collected from the Hawthorn Formation to determine vertical conductivity. 
Sample to be collected from the saturated zone. 
Turbidity, TDS, TSS, chloride, fluoride, nitrate/nitrite, sulfate, salinity, and dissolved oxygen. 
Perform slug test, water-level measurements, and tidal influence study. 
Porosity, grain-size analysis, bulk density, and specific gravity. 
Sample to be collected from the vadose zone. 
Sample to be collected from the Hawthorn Formation. 

TBD = To Be Determined. 

TABLE 7-1 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 6 OF 6 

Sample Sample Sample Sample Analysis 

location Designation Depth 

(Feet below TCl TCl TAL Metals TAL TCl TOC, pH, AVS/SEM 

ground VOCs SVOCs (Total) and Metals Pest/ Hardness 

surface) Cyanide (Filtered) PCBs (CaC03) 
PAI-10-GW07 PAI-10-GW-007-01 Deep • • • • • • Surficial 

PAI-10-GWOS PAI-10-GW-00S-01 Shallow • • • • • • 
Surficial 

PAI-10-GW09 PAI-10-GW-009-01 Deep • • • • • • Surficial 

PAI-10-GW10 PAI-1 0-GW-01 0-01 Shallow • • • • • • 
Surficial 

PAI-10-GW11 PAI-10-GW-011-01 Deep • Surficial 

PAI-10-GW12 PAI-10-GW-012-01 Shallow • • • • • • Surficial 

PAI-10-GW13 PAI-10-GW-013-01 Deep • • • • • • 
Surficial 

PAI-10-GW14 PAI-10-GW-014-01 Shallow • • • • • • 
Surficial 

1 Dissolved oxygen, salinity, temperature, and Secchi Disk readings. 
2 TOC and pH, only. 
3 Grain-size analysis, and bulk density. 
4 Natural moisture content, grain-size analysis, and Alterberg Limits. 
5 XX = Sample depth determined in freld. 
6 A Shelby Tube will be collected from the Hawthorn Formation to determine vertical conductivity. 
7 Sample to be collected from the saturated zone. 
S Turbidity, TOS, TSS, chloride, fluoride, nitrate/nitrite, sulfate, salinity, and dissolved oxygen. 
9 Perform slug test, water-level measurements, and tidal influence study. 
10 Porosity, grain-size analysis, bulk denSity, and specifiC gravity. 
11 Sample to be collected from the vadose zone. 
12 Sample to be collected from the Hawthorn Formation. 

TBO = To Be Determined. 

Appendix Hexavalent 
IX Chromium 

• 

• • 

, , 

Additional 
Analysis 

.(8)(9) 

.(8)(9) 

.(8)(9) 

.(8)(9) 

.(8)(9) 

.(8)(9) 

.(8)(9) 

.(8)(9) 
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Notes: LEGEND 
b Proposed Surface Water Sample Locations 
0 Proposed Sediment Sample Locations 
* structures 

Approximate limits of island (Low Tide) 
as determined by GPS survey 

1. PAI-IO-016 through PAI-10-018 
samples are to be collected for use as background 
samples. 
2. All samples have the prefix PAI-IO-- 
3. Based on consultation with the Paris 
Island Partnering Team, three background samples 
for surface water and sediment will be collected at 
Goat Island. 
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7.2.2 Surface Soil Sampling 

A total of 14 soil samples (plus three background samples) will be collected for this investigation at the 

locations shown on Figure 7-2. All samples will be collected at a depth of zero to one foot. The location of 

the three background samples will be determined in the field. The surface soil samples will be collected in 

accordance with the methodologies described in the Master FSP and SOP Number SA-1.3, “Soil 

Sampling.” Samples will be collected from the most likely areas of contamination (based upon visual and 

field instrumentation evaluation). 

7.2.3 Subsurface Soil Sampling 

Fourteen subsurface soil samples will be collected for this investigation in accordance with the 

methodologies described in the Master FSP and B&R Environmental SOP Numbers GH-1.5, “Borehole 

and Sample Logging” and GH-1.3, “Soil and Rock Drilling Methods.” Two subsurface soil samples will be 

collected from each of the seven proposed boring locations that will be converted to a deep surficial 

aquifer monitoring well, resulting in the collection of fourteen subsurface soil samples. The subsurface soil 

samples will include one from the vadose zone and one within the aquifer. Soil classification will be 

conducted on both samples. Groundwater modeling parameters will be determined for the sample taken 

within the aquifer. Also, a Shelby Tube sample will be collected during the installation of a monitoring well 

to be determined in the field in accordance with the methodologies described in B&R Environmental SOP 

SA-1.3, Section 52.3, “Procedure for Collecting Undisturbed Samples” and Section 6.3 of this Work Plan. 

7.2.4 Groundwater Sampling 

A total of seven shallow and seven deep monitoring wells will be installed during this investigation at the 

locations shown on Figure 7-3. The monitoring wells will be sampled during this investigation in 

accordance with the U.S. EPA Region IV EISOPQAM and SOP SA-1 .l , Section 5.7, “Low Flow Purge and 

Sampling”. Samples will be collected at low tide because it is anticipated that groundwater concentrations 

will be at their highest levels. A portion of each sample will be filtered in the field for dissolved metals 

analysis. Background groundwater samples will not be taken. 
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A total of 14 soil samples (pius three background samples) will be collected for this investigation at the 

locations shown on Figure 7-2. All samples will be collected at a depth of zero to one foot. The location of 

the three background samples will be determined in the field. The surface soil samples will be collected in 

accordance with the methodologies described in the Master FSP and SOP Number SA-1.3, ·Soil 

Sampling." Samples will be collected from the most likely areas of contamination (based upon visual and 

field instrumentation evaluation). 

7.2.3 Subsurface Soil Sampling 

Fourteen subsurface soil samples will be collected for this investigation in accordance with the 

methodologies described in the Master FSP and B&R Environmental SOP Numbers GH-1.5, "Borehole 

and Sample Logging" and GH-1.3, "Soil and Rock Drilling Methods." Two subsurface soil samples will be 

collected from each of the seven proposed boring locations that will be converted to a deep surficial 

aquifer monitoring well, resulting in the collection of fourteen subsurface soil samples. The subsurface soil 

samples will include one from the vadose zone and one within the aquifer. Soil classification will be 

conducted on both samples. Groundwater modeling parameters will be determined for the sample taken 

within the aquifer. Also, a Shelby Tube sample will be collected during the installation of a monitoring well 

to be determined in the field in accordance with the methodologies described in B&R Environmental SOP 

SA-1.3, Section 5.2.3, "Procedure for Collecting Undisturbed Samples" and Section 6.3 of this Work Plan. 

7.2.4 Groundwater Sampling 

A total of seven shallow and seven deep monitoring wells will be installed during this investigation at the 

locations shown on Figure 7-3. The monitoring wells will be sampled during this investigation in 

accordance with the U.S. EPA Region IV EISOPQAM and SOP SA-1.1, Section 5.7, "Low Flow Purge and 

Sampling". Samples will be collected at low tide because it is antiCipated that groundwater concentrations 

will be at their highest levels. A portion of each sample will be filtered in the field for dissolved metals 

analysis. Background groundwater samples will not be taken. 
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7.3 SAMPLE HANDLING 

7.3.1 Sample Containers, Preservation, Holding Times, and Analyses 

Sample handling includes proper selection of sample containers, preservation, allowable holding times, 

and analyses. The Master QAP (B&R Environmental, 1998) summarizes the sample handling 

requirements for this investigation. 

7.3.2 Sample Nomenclature 

Each sample will be assigned a unique codified sample identification number. The sample nomenclature 

format described in the Master FSP and B&R Environmental SOP Number CT-04, “Sample 

Nomenclature,” will be used for this investigation. The unique label system established for this sampling 

event is as follows. 

1 2 3 4 

AAA-NN - u - NNN - NN 

Site Location Media Sample Sample 
Number Depth and Site 

Number 

1 PAI - Parris Island 
10 - Site 12/SWMU 10 

2 SW - Surface Water 
SD - Sediment 
SS - Surface Soil 

3 An ascending sequential 
number of samples collected 

4 Bottom of sample interval or sample 
round. 

SB - Soil Boring/Subsurface Soil 
GW - Groundwater 

7.3.3 Sample Documentation, PackaninQ, and Shipping 

Matrix-specific sample logsheets will be maintained for each sample collected. In addition, sample 

collection information will be recorded in field notebooks and the Site Logbook. Further description of 

sample documentation is provided in the Master FSP and B&R Environmental SOP Number SA-6.3, “Field 

Documentation.” 

Samples will be packaged and shipped according to the Master FSP and B&R Environmental SOP 

Number SA-6.1, “Non-Radiological Sample Handling.” 
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7.3.1 Sample Containers. Preservation. Holding Times. and Analyses 

Sample handling includes proper selection of sample containers, preservation, allowable holding times, 

and analyses. The Master QAP (B&R Environmental, 1998) summarizes the sample handling 

requirements for this investigation. 

7.3.2 Sample Nomenclature 

Each sample will be assigned a unique codified sample identification number. The sample nomenclature 

format described in the Master FSP and B&R Environmental SOP Number CT-04, "Sample 

Nomenclature," will be used for this investigation. The unique label system established for this sampling 

event is as follows. 

2 

1 2 

AAA-NN AA 

Site Location Media 
and Site 
Number 

PAl - Parris Island 3 
10 - Site 12/SWMU 10 

SW - Surface Water 4 
SO - Sediment 
SS - Surface Soil 
SB - Soil Boring/Subsurface Soil 
GW - Groundwater 

3 4 

NNN NN 

Sample Sample 
Number Depth 

An ascending sequential 
number of samples collected 

Bottom of sample interval or sample 
round. 

7.3.3 Sample Documentation. Packaging. and Shipping 

Matrix-specific sample logsheets will be maintained for each sample collected. In addition, sample 

collection information will be recorded in field notebooks and the Site Logbook. Further description of 

sample documentation is provided in the Master FSP and B&R Environmental SOP Number SA-6.3, "Field 

Documentation ." 

Samples will be packaged and shipped according to the Master FSP and B&R Environmental SOP 

Number SA-6.1, "Non-Radiological Sample Handling." ....." 
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7.3.4 Sample Custody 

Sample custody will be maintained and documented at all times. Custody begins at the time of collection 

and ends at the time of disposal by the laboratory. The procedures for custody described in the Master 

FSP and B&R Environmental SOP Number SA-6.1 will be implemented for this investigation. 
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Sample custody will be maintained and documented at all times. Custody begins at the time of collection 

and ends at the time of disposal by the laboratory. The procedures for custody described in the Master 

FSP and B&R Environmental SOP Number SA-6.1 will be implemented for this investigation. 
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8.0 QUALITY ASSURANCE PLAN 

A general discussion of the Data Quality Process is provided in the Master Work Plan (B&R 

Environmental, 1998). Site-specific data quality objectives are provided in Section 4.0 of this document, 

and the laboratory DQOs are discussed in Section 10.0 of this document. 
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A general discussion of the Data Quality Process is provided in the Master Work Plan (B&R 

Environmental, 1998). Site-specific data quality objectives are provided in Section 4.0 of this document, 

and the laboratory DOOs are discussed in Section 10.0 of this document. 
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9.0 PROJECT MANAGEMENT ORGANIZATION 

B&R Environmental will be responsible for management, implementation, and inspection of the field 

investigation for MCRD Parris Island Site 12/SWMU 10. B&R Environmental will coordinate activities with 

program personnel and MCRD Navy personnel when appropriate. 

9.1 PROJECT ORGANIZATION 

An organizational chart of the site-specific project personnel for this investigation is provided in Figure 9-1. 

9.2 PROJECT PERSONNEL RESPONSIBILITIES 

A description of responsibilities of individual project team members is provided below. 

The responsibilities of the Task Order Manager (TOM) are provided in the Master Work Plan. The FOL 

will be responsible for coordinating all site personnel and field activities. The FOL will: 

Act as liaison between the TOM, field team members, Site Safety Officer (SSO), and Site QAlQC 

officer. 

Supervise all subcontractors. 

Oversee the mobilization and demobilization of all equipment, personnel, and subcontractors, and 

ensure the availability and maintenance of all field sampling and monitoring equipment and 

materials. 

Oversee the completion of all site documentation. 

Assume custody of all samples and ensure the proper handling and shipment of all samples. 

Resolve all logistical, weather, personnel, and equipment problems that may arise and initiate field 

change requests after consultation with the TOM, when necessary. 
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B&R Environmental will be responsible for management, implementation, and inspection of the field 

investigation for MCRD Parris Island Site 12/SWMU 10. B&R Environmental will coordinate activities with 

program personnel and MCRD Navy personnel when appropriate. 

9.1 PROJECT ORGANIZATION 

An organizational chart of the site-specific project personnel for this investigation is provided in Figure 9-1. 

9.2 PROJECT PERSONNEL RESPONSIBILITIES 

A description of responsibilities of individual project team members is provided below. 

The responsibilities of the Task Order Manager (TOM) are provided in the Master Work Plan. The FOL 

will be responsible for coordinating all site personnel and field activities. The FOL will: 

• Act as liaison between the TOM, field team members, Site Safety Officer (SSO), and Site QAlQC 

officer. 

• Supervise all subcontractors. 

• Oversee the mobilization and demobilization of all equipment, personnel, and subcontractors, and 

ensure the availability and maintenance of all field sampling and monitoring equipment and 

materials. 

• Oversee the completion of all site documentation. 

• Assume custody of all samples and ensure the proper handling and shipment of all samples. 

• Resolve all logistical, weather, personnel, and equipment problems that may arise and initiate field 

change requests after consultation with the TOM, when necessary. 
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FIGURE 9-l 

PROJECT PERSONNEL ORGANIZATION 
SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

U.S. EPA Region 4 “1 

I I 
L 

Ken Lapierre, RPM I 

I Susan Peterson, PM 
Don Hargrove, Hydrogeologist 

r _ _ _ MCRD Parris Island 

Timothy Harrington, 
I Environment Project 
I Specialist I Art Sanford, RPM 

B&R Environmental 
Field Operations Leader (FOL) 

Diane Duncan, USFW 
Tom Dillon, NOAA 

Priscella Wendt, SCDNR 

Gary Gunter 

B&R :Environmental 
Sll .QAfQC’Officer .’ .’ ,. 

Paul Frank 

B&R Environmental Staff 

l Field Engineers 
l Geologists 
l Hydrogeologists 
l Technicians 
l Office Support Staff 

-B&R,Enviionmental 
site Safety Offic&(Sq 

Donald Westerhoff 

Subcontractors 

l Drillers 
l Analytical Laboratory 
l Surveyors 

NOAA: National Oceanic and Atmospheric Administration 
PM: Project Manager 
RPM: Remedial Project Manager 
SCNDR: South Carolina Department of Natural Resources 
TBA: To Be Assigned 
USFW: U.S. Fish and Wildlife Service 
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A Professional Geologist certified in the State of South Carolina will provide direction for the well 

installation activities and review of boring logs. 

The Site QNQC Officer will be responsible for ensuring all site activities are performed according to the 

QA/QC guidelines outlined in the Master QAP. The Site QA/QC officer will: 

Act as liaison between the B&R Environmental Quality Assurance Manager (QAM), laboratory, and 

site personnel. 

Ensure that field duplicates and quality control blanks are collected at the proper frequency and 

volume. 

Ensure that all measuring and testing equipment is calibrated, used, and maintained in accordance 

with applicable procedures. 

Manage bottleware procurement and oversee field preservation and filtration activities. 

The SSO will advise the FOL on issues of site health and safety. The duties of the SSO are described in 

the Master Health and Safety Plan (HASP) of the Master Work Plan, Volume II (B&R Environmental, 

1998c). 
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10.0 DATA QUALITY REQUIREMENTS 

The purpose of this section is to relate the site-specific laboratory analyses and field QA/QC samples to 

the DQO statements established for this investigation. The Master QAP of the Master Work Plan (Volume 

II) (B&R Environmental, 1998) is referenced where appropriate. 

10.1 LABORATORY ANALYSES 

Section 5.0 of the Master QAP (B&R Environmental, 1998) describes the laboratory and methodology 

requirements for the sample analyses for this investigation. Section 5.5 of the Master QAP (B&R 

Environmental, 1998) describes the data reporting requirements for this investigation. Section 5.6 of the 

Master QAP (B&R Environmental, 1998) describes the criteria for laboratory selection. The laboratory 

selected to perform work at this site must be South Carolina state certified. 

10.2 EXTERNAL (FIELD) QC SAMPLES 

Section 3.3 of the Master QAP (B&R Environmental, 1998) contains a general description of external 

quality control measures. 

10.2.1 Field QC Sample Types and Frequencies 

Table IO-1 summarizes the frequency and type of field QA/QC samples to be collected for this 

investigation. 

TABLE IO-I 

FREQUENCY OF FIELD QC SAMPLES 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Type Of Sample 

Field Duplicate/ Split Samples 

Source Water Blank 

Trip Blank (VOCs only) 

Organics 

1 I1 0 samples/media 

l/source/sampling event 

l/cooler containing VOCs samples 

lnorganics 

1 I1 0 samples/media 

l/source/sampling event 

NA 

Equipment Rinsate Blank 

Field Blank 

l/day/matrix 

As needed; Depends on site conditions 

l/day/matrix 

As needed; Depends on site conditions 
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The purpose of this section is to relate the site-specific laboratory analyses and field OA/OC samples to 

the DOO statements established for this investigation. The Master OAP of the Master Work Plan (Volume 

II) (B&R Environmental, 1998) is referenced where appropriate. 

10.1 LABORATORY ANALYSES 

Section 5.0 of the Master OAP (B&R Environmental, 1998) describes the laboratory and methodology 

requirements for the sample analyses for this investigation. Section 5.5 of the Master QAP (B&R 

Environmental, 1998) describes the data reporting requirements for this investigation. Section 5.6 of the 

Master QAP (B&R Environmental, 1998) describes the criteria for laboratory selection. The laboratory 

selected to perform work at this site must be South Carolina state certified. 

10.2 EXTERNAL (FIELD) QC SAMPLES 

Section 3.3 of the Master OAP (B&R Environmental, 1998) contains a general description of external 

quality control measures. 

10.2.1 Field QC Sample Types and Frequencies 

Table 10-1 summarizes the frequency and type of field QA/QC samples to be collected for this 

investigation. 

Type Of Sample 

TABLE 10-1 

FREQUENCY OF FIELD QC SAMPLES 
SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Organics Inorganics 

Field Duplicate/ Split Samples 1/10 samples/media 1/10 samples/media 

Source Water Blank 1/source/sampling event 1/source/sampling event 

Trip Blank (VOCs only) 1/cooler containing VOCs samples NA 

Equipment Rinsate Blank 1/day/matrix 1/day/matrix 

Field Blank As needed; Depends on site conditions As needed; Depends on site conditions 
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QA/QC blanks for grout, sand, and bentonite will be collected and held for analysis pending the analytical 

results of the field investigation. If it is suspected that inorganic contaminants have been introduced by 

well installation materials, the samples will be sent to the laboratory for analysis. 

Detailed descriptions of QC sample types are provided in Sections 3.3.1 through 3.3.5 of the Master QAP 

of the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.2.2 Matrix Spike/Duplicate Sample Aliquots 

Laboratory duplicate and matrix spike samples will be analyzed as described in Section 3.4 of the Master 

QAP of the Master WP (Volume II) (B&R Environmental, 1998). The field sampling team will provide the 

appropriate additional sample volume as prescribed by the laboratory requirements. The additional 

sample aliquots required for analysis of matrix spike/duplicates will be collected with a frequency of 1 per 

20 samples per matrix. 

10.3 BOTTLEWARE REQUIREMENTS 

The bottleware, preservation requirements, and holding times for the analyses proposed for this 

investigation are provided in Table 10-2. Pre-preserved, certified clean bottleware will be supplied by the 

laboratory subcontractor. 

10.4 SAMPLE CUSTODY AND SHIPMENT 

Sample custody procedures are designed to provide proper documentation of sample acquisition and 

integrity. Sample custody and shipment procedures for this investigation are described in Section 4.0 of 

the Master QAP of the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.5 INTERNAL (LABORATORY) QC CHECKS 

Descriptions of the internal (laboratory) QC check types are provided in Section 6.0 of the Master QAP of 

the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.5.1 Laboratow Duplicate, Spike, and Method Blank Analyses 

Table 10-3 summarizes the frequency and type of laboratory QC checks to be performed for this 

investigation. 
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Detailed descriptions of QC sample types are provided in Sections 3.3.1 through 3.3.5 of the Master QAP 

of the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.2.2 Matrix Spike/Duplicate Sample Aliquots 

Laboratory duplicate and matrix spike samples will be analyzed as described in Section 3.4 of the Master 

QAP of the Master WP (Volume II) (B&R Environmental, 1998). The field sampling team will provide the 

appropriate additional sample volume as prescribed by the laboratory requirements. The additional 

sample aliquots required for analysis of matrix spike/duplicates will be collected with a frequency of 1 per 

20 samples per matrix. 

10.3 BOTTLEWARE REQUIREMENTS 

The bottleware, preservation requirements, and holding times for the analyses proposed for this 

investigation are provided in Table 10-2. Pre-preserved, certified clean bottleware will be supplied by the 

laboratory subcontractor. 

10.4 SAMPLE CUSTODY AND SHIPMENT 

Sample custody procedures are deSigned to provide proper documentation of sample acquisition and 

integrity. Sample custody and shipment procedures for this investigation are described in Section 4.0 of 

the Master QAP of the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.5 INTERNAL (LABORATORY) QC CHECKS 

Descriptions of the internal (laboratory) QC check types are provided in Section 6.0 of the Master QAP of 

the Master Work Plan (Volume II) (B&R Environmental, 1998). 

10.5.1 Laboratory Duplicate, Spike. and Method Blank Analyses 

Table 10-3 summarizes the frequency and type of laboratory QC checks to be performed for this 

investigation. 
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TABLE IO-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12lSWMU IO- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 4 

Analysis Analytical 
Method 

AQUEOUS (SURFACE WATER & GROUNDWATER) 

TCL and Appendix IX VOCs SW-846 82608 

Sample 
Volume”’ 

Zx40mL 

Bottleware 

Glass; Teflon-lined 
septum cap 

Preservatior9 Holdlng Time”’ 

HCI to pH.3; Coot to 4°C; 14 days to analysis 

zero headspace 

TCL and Appendix IX SVOCs 

Total TAL and Appendix IX Metals 

Dissolved TAL Metals 

Cyanide 

Hexavalent Chromium 

TCL and Appendix IX Pesticides 

TCL and Appendix IX PCBS 

TOC 

SW-846 8270C 

SW-846 601 OBI 
7000A Series 

SW-846 601 OBI 
7000A Series 

SW-864 
9010B19012A 

SW-846 7196A 

SW-846 8081A 

SW-46 8082 

EPA 415.1 

2x1 L Amber glass; Teflon- Cool to 4%; dark 7 days to extraction; 40 days from 
lined cap extraction to analysis 

IL High-Density HNO, to pH<2 6 months, except Hg (28 days) 

Polyethylene (HDPE) 

1L HDPE HNO, to pH<2 6 months, except Hg (28 days) 

500 mL Glass or HDPE NaOH to pH>lZ; Cool to 14 days to analysis 
4°C 

250 mL Glass of HDPE Cool to 4°C 24 hours to analysis 

2 x 1 L(‘) Amber glass; Teflon- Cool to 4°C; dark 7 days to extraction; 40 days from 
lined cap extraction to analysis 

2 x 1 L”) Amber glass; Tefton- Cool to 4°C; dark 7 days to extraction; 40 days from 
lined cap extraction to analysis 

60 mL Glass orHDPE HCI or H2S04 to pH ~2; 28 days to analysis 
Cool to 4°C 

PH EPA 150.1 

Turbidity EPA 180.1 

Total Dissolved Solids (TDS) EPA 160.1 

60 mL 

250 mL 

250 mL 

Glass or HDPE 

Glass or HDPE 

Glass or HDPE 

None Required 

Cool to 4°C 

Cool to 4°C 

Analyze immediately 

48 hours to analysis 

7 days to analysis 
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TABLE 10-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

Analytical 
Method 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample 
Volume!" 

PAGE 1 OF 4 

Bottleware Preservation!J) 

AQUEOUS (SURFACE WATER & GROUNDWATER) 

TCl and Appendix IX VOCs SW-846 8260B 2 x 40 mL Glass; Teflon-lined HCI to pH<2; Cool to 4°C; 
septum cap 

zero headspace 

TCl and Appendix IX SVOCs SW-846 8270C 2 x1 l Amber glass; Teflon- Cool to 4°C; dark 
lined cap 

Total TAL and Appendix IX Metals SW-846601081 1L High-Density HN0
3 

to pH<2 
7000A Series 

Polyethylene (HOPE) 

Dissolved TAL Metals SW-846601081 1L HOPE HN0
3 

to pH<2 
7000A Series 

Cyanide SW-864 500ml Glass or HOPE NaOH to pH>12; Cool to 
9010B/9012A 4°C 

Hexavalent Chromium SW-846 7196A 250ml Glass of HOPE Cool to 4°C 

TCl and Appendix IX Pesticides SW-8468081A 2 x 1 L(') Amber glass; Teflon- Cool to 4°C; dark 
lined cap 

TCl and Appendix IX PCBs SW-468082 2 x 1 U') Amber glass; Teflon- Cool 10 4°C; dark 
lined cap 

TOC EPA 415.1 60ml Glass orHOPE HCI or H2SO. to pH <2; 
Cool to 4°C 

pH EPA 150.1 SOml Glass or HOPE None Required 

Turbidity EPA 180 1 250ml Glass or HOPE Cool to 4°C 

Total Dissolved Solids (TOS) EPA 1S0.1 250ml Glass or HOPE Cool to 4°C 

Holding Time") 

14 days to analysis 

7 days to extraction; 40 days from 
extraction to analysis 

6 months, except Hg (28 days) 

6 months, except Hg (28 days) 

14 days to analysis 

24 hours 10 analysis 

7 days 10 extraction; 40 days from 
extraction to analysis 

7 days to extraction; 40 days from 
extraction to analysis 

28 days to analysis 

Analyze immediately 

48 hours to analysis 

7 days to analysis o 
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TABLE 10-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE IPlSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 4 

s 
A 

Analysis Analytical Sample 
Method Volume” 

AQUEOUS (SURFACE WATER & GROUNDWATER) (Continued) 

Total Suspended Solids (TSS) EPA 160.2 250 mL 

Bottleware 

Chloride EPA 325.2 250 mL 

Fluoride EPA 340.2 500 mL 

Nitrate/Nitrite EPA 353.3 250 mL 

Sulfate EPA 375.4 250 mL 

Glass or HDPE 

Glass or HDPE 

Cool to 4°C 

None required 

Holding Time”’ 

7 days to analysis 

28 days to analysis 

Salinity 

Hardness 

Appendix IX Organophosphorous 
Pesticides 

SM2520B 

EPA 130.2 

SW-646 8141A 

250 mL 

250 mL 

2x 1L 

Appendix IX Herbicides SW-646 8151A 2x 1L 

Appendix IX Nonhalogenated Organic 
Compounds (isobutyi alcohol, 
propionitrile, Acetonitrile, 1,4-Dioxane, 
and Methacrylonitriie) 

SW-846 8015B 2x40mL 
Modified 

HDPE 

Glass or HOPE 

None required 

HzSO, to pH ~2; Cool to 
4°C 

28 days to analysis 

28 days to analysis 

Glass or HDPE 

Glass or HDPE 

Cool to 4°C 

Cool to 4’C 

28 days to analysis 

Analyze immediately 

Glass or HDPE HNO, to pH<2;Cooi to 
4% 

6 months to analyze 

Amber Glass; Teflon- 
lined cap 

Amber Glass; Teflon- 
lined cap 

Cool to 4°C; dark 

Cool to 4°C; dark 

7 days to extraction; 40 days from 
extraction to analysis 

7 days to extraction; 40 days from 
extraction to analysis 

Glass; Teflon-lined 
septum cap 

HCI to pH ~2; Cool to 4°C 14 days to analysis 
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SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

Analytical 
Method 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample 
Volume'" 
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Bottleware Preservation'!' 

AQUEOUS (SURFACE WATER & GROUNDWATER) (Continued) 

Total Suspended Solids (TSS) EPA 160.2 250ml Glass or HOPE Cool to 4"C 

Chloride EPA 325.2 250ml Glass or HOPE None required 

Fluoride EPA 340.2 500ml HOPE None required 

Nitrate/Nitrite EPA 353.3 250ml Glass or HOPE H2SO. to pH <2; Cool to 
4"C 

Sulfate EPA 375.4 250ml Glass or HOPE Cool to 4"C 

Salinity SM2520B 250ml Glass or HOPE Cool to 4"C 

Hardness EPA 130.2 250 ml Glass or HOPE HN03 to pH<2;Cool to 
4"C 

Appendix IX Organophosphorous SW-8468141A 2 x 1l Amber Glass; Teflon- Cool to 4"C; dark 
Pesticides lined cap 

Appendix IX Herbicides SW-8468151A 2 x 1l Amber Glass; Teflon- Cool to 4°C; dark 
lined cap 

Appendix IX Nonhalogenated Organic SW-8468015B 2 x 40 ml Glass; Teflon-lined HCI to pH <2; Cool to 4"C 
Compounds (Isobutyl alcohol, Modified septum cap 
propionitrile, Acetonitrile, 1,4-0ioxane, 
and Methacrylonitrile) 

( ( 

Holding Tlmel3 , 

7 days to analysis 

28 days to analysis 

28 days to analysis 

28 days to analysis 

28 days to analysis 

Analyze immediately 

6 months to analyze 

7 days to extraction; 40 days from 
extraction to analysis 

7 days to extraction; 40 days from 
extraction to analysis 

14 days to analysis 
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TABLE 10-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12lSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 4 

Analysis Analytical 
Method 

SOLID (SURFACE L SUBSURFACE SOIL & SEDIMENT) 

Sample 
Volume” 

Bottleware Preservatior0 Holding Time”) 

TCL VOCs SW-846 82608 5X5g Glass EnCoreTu Cool to 4°C; At lab add Extract within 48 hours; 14 days to 
Samplers; Teflon-lined sample to be analysis 
cap; volatiles vial preserved with either 

sodium bisulfate 
solution or by adding 
to 5 ml reagent 
water and then 
freezing at -10°C 

TCL SVOCs 

Total TAL Metals and Cyanide 

SW-846 8270C 

SW-846 
601 OB17000A 

Series and 
90lOB19012A 

8 oz. 

8 oz. 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

Cool to 4°C 

Cool to 4°C 

14 days to extraction; 40 days from 
extraction to analysis 

6 months, except Hg (28 days); 
cyanide 14 days 

Hexavaient Chromium 

TCL Pesticides 

TCL PCBs 

Acid Volatile Sulfides/Simultaneously 
Extracted Metals (AVSISEM) 

TOC 

Grain-Size Analysis 

SW-846 
306OAl7196A 

SW-846 8081A 

SW-846 8082 

SW-846 8310 

SW-846 9060 

ASTM D 4211 
422 

4 oz. 

4 oz. 

4 oz. 

8 oz. 

4 oz. 

1 qt. 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth 

Glass; Wide-mouth 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

7 days to extraction; 24 hours from 
extraction to analysis 

14 days to extraction; 40 days from 
extraction to analysis 

14 days to extraction; 40 days from 
extraction to analysis 

14 days to analysis 

28 days to analysis 

None 

Atterberg Limits ASTM D 4318 NAf5’ Shelby Tube None None 

Analysis 
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SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

Analytical 
Method 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample 
Volume(1) 

PAGE 3 OF 4 

Bottleware Preservation'!) 

SOLID (SURFACE & SUBSURFACE SOIL & SEDIMENT) 

TCl VOCs SW-846 8260B 5X5g Glass EnCore'" Cool to 4'C; At lab add 
Samplers; Teflon-lined sample to be 
cap; volatiles vial preserved with either 

sodium bisulfate 
solution or by adding 
to 5 ml reagent 
water and then 
freezing at-IO'C 

TCl SVOCs SW-846 8270C 8 oz. Glass; Wide-mouth; Coollo 4'C 
Teflon-lined cap 

Total TAL Metals and Cyanide SW-846 8 oz. Glass; Wide-mouth; Cool to 4'C 
6010BI7000A Teflon-lined cap 

Series and 
9010BI9012A 

Hexavalent Chromium SW-846 4 oz. Glass; Wide-mouth; Cool to 4'C 
3060N7196A Teflon-lined cap 

TCl Pesticides SW-846 8081 A 4 oz. Glass; Wide-mouth; Cool to 4'C 
Teflon-lined cap 

TCl PCBs SW-8468082 4 oz. Glass; Wide-mouth; Cool to 4'C 
Teflon-lined cap 

Acid Volatile SulfideslSimultaneously SW-8468310 8 oz. Glass; Wide-mouth; Cool to 4'C 
Extracted Metals (AVSISEM) Teflon-lined cap 

TOC SW-8469060 4 oz. Glass; Wide-mouth Cool to 4'C 

Grain-Size Analysis ASTM 04211 1 ql. Glass; Wide-mouth None 
422 

Atlerberg Limits ASTM 04318 NA(5) Shelby Tube None 

Holding Time") 

Extract within 48 hours; 14 days to 
analysis 

14 days to extraction; 40 days from 
extraction to analysis 

6 months, except Hg (28 days); 
cyanide 14 days 

7 days to extraction; 24 hours from 
extraction to analysis 

14 days to extraction; 40 days from 
extraction to analysis 

14 days to extraction; 40 days from 
extraction to analysis 

14 days to analysis 

28 days to analysis 

None 

None 
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TABLE IO-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12lSWMU lo- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 4 OF 4 

Analysis Analytical Sample 
Method Volume”’ 

SOLID (SURFACE (L SUBSURFACE SOIL EL SEDIMENT (Continued) 

Permeability ASTM Method NA 
D5084-901 

SW-846 9100 

Bottleware Preservation’*’ 

Shelby Tube None None 

Holding Time”’ 

PH SW-846-9045C 4 oz. Glass; Wide-mouth Cool to 4°C 

Bulk Density MSA NA Shelby Tube None 

Specific Gravity ASTM D854 NA Shelby Tube None 

Porosity Calculation NA NA None 

1 Sample volume may vary based on the laboratory. 
2 HCI - Hydrochloric acid; HNO, - Nitric acid; NaOH - Sodium hydroxide; H2SOI - Sulfuric acid. 
3 Holding times are measured from the date of sample collection. 
4 Two 1L bottles of samples are sufficient for pesticides and PCB analyses if both are performed for the same sample. 
5 NA - Not applicable. 

Analyze immediately 

None 

None 

None 
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TABLE 10-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 12/SWMU 10- JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analysis Analytical 
Method 

Sample 
VolumeCl1 

SOLID (SURFACE & SUBSURFACE SOIL & SEDIMENT (Continued) 

Penneability ASTM Method NA 
D5084-901 

SW-8469100 

pH SW-846-9045C 4 oz. 

Bulk Density MSA NA 

Specific Gravity ASTM D854 NA 

Porosity Calculation NA 

1 Sample volume may vary based on the laboratory. 

PAGE40F4 

Bottleware 

Shelby Tube 

Glass; Wide-mouth 

Shelby Tube 

Shelby Tube 

NA 

2 HCI - Hydrochloric acid; HN03 - Nitric acid; NaOH - Sodium hydroxide; H2S04 - Sulfuric acid. 
3 Holding times are measured from the date of sample collection. 

Preservatlonl!1 

None 

Cool to 4°C 

None 

None 

None 

4 Two 1l bottles of samples are sufficient for pesticides and PCB analyses if both are perfonned for the same sample. 
5 NA - Not applicable. 

( ( 

Holding Tlmeisl 

None 

Analyze immediately 

None 

None 

None 
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FREQUENCYOFLABORATORYQCCHECKS 
SITE IZllSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Type Of Sample Organics lnorganics 

I- Laboratory Duplicate I NA I l/20 samples/media I 

Matrix Spike 

Matrix Spike Duplicate 

Surrooate Soike 

1120 samples/media 

l/20 samples/media 

Each sample for chromatographic analyses 

l/20 samples/media 

NA 

NA 

Method Blank Based on method requirements with a 
minimum of l/batch of 20 samples 

Based on method requirements with a 
minimum of l/batch of 20 samples 

10.5.2 Other Laboratory QC Checks 

Calibration and preventive maintenance of laboratory instruments are described in Section 6.6 of the 

Master QAP of the Master Work Plan (Volume II) (B&R Environmental, 1998). Handling and storage of 

samples, use of qualified technicians, and independent confirmation of data computations and 

deliverables are described in the Laboratory Quality Assurance Plan (LQAP). 

10.6 PROJECT RECORDS 

Record keeping and evidentiary file concerns are described in Section 7.0 of the Master QAP of the 

Master Work Plan (Volume II) (B&R Environmental, 1998). All protocols described therein will be strictly 

observed. 

10.7 DATA REDUCTION, VALIDATION, AND REPORTING 

The data generated from this investigation shall be validated in accordance with the U.S. EPA National 

Functional Guidelines for Organic and Inorganic Data Review. The corresponding requirements as 

discussed in Section 8.0 of the Master QAP , Volume II, (B&R Environmental, 1998) for data validation, 

data assessment, electronic deliverables, and data interpretation and reporting will be followed. 

10.8 PERFORMANCE AND SYSTEM AUDITS 

The protocol for conducting audits as outlined in Section 10.0 of the Master QAP, Volume II, (B&R 

Environmental, 1998) shall be followed. 
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Type Of Sample 

Laboratory Duplicate 

Matrix Spike 

Matrix Spike Duplicate 

Surrogate Spike 

TABLE 10-3 

FREQUENCY OF LABORATORY QC CHECKS 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Organics Inorganics 

NA 1/20 samples/media 

1/20 samples/media 1/20 samples/media 

1/20 samples/media NA 

Each sample for chromatographic analyses NA 

Rev. 0 
04/24/98 

Method Blank Based on method requirements with a Based on method requirements with a 

minimum of 1lbatch of 20 samples minimum of 1/batch of 20 samples 

10.5.2 Other Laboratory QC Checks 

Calibration and preventive maintenance of laboratory instruments are described in Section 6.6 of the 

Master OAP of the Master Work Plan (Volume II) (B&R Environmental, 1998). Handling and storage of 

samples, use of qualified technicians, and independent confirmation of data computations and 

deliverables are described in the Laboratory Quality Assurance Plan (LQAP). 

10.6 PROJECT RECORDS 

Record keeping and evidentiary file concerns are described in Section 7.0 of the Master QAP of the 

Master Work Plan (Volume 1/) (B&R Environmental, 1998). All protocols described therein will be strictly 

observed. 

10.7 DATA REDUCTION, VALIDATION, AND REPORTING 

The data generated from this investigation shall be validated in accordance with the U.S. EPA National 

Functional Guidelines for Organic and Inorganic Data Review. The corresponding requirements as 

discussed in Section 8.0 of the Master OAP , Volume II, (B&R Environmental, 1998) for data validation, 

data assessment, electronic deliverables, and data interpretation and reporting will be followed. 

10.8 PERFORMANCE AND SYSTEM AUDITS 

The protocol for conducting audits as outlined in Section 10.0 of the Master QAP, Volume II, (B&R 

Environmental, 1998) shall be followed. 
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10.9 CORRECTIVE ACTIONS 

In the event there are discrepancies in field activities from the established procedures and/or requirements 

or modifications to the proposed Work Plan, the procedures established in Section 10 of the Master QAP, 

Volume II, (B&R Environmental, 1998) for documenting nonconformances shall be implemented and, if 

appropriate, a “Field Task Modification Request Form” completed. 

10.10 TRAINING AND QUALITY PLANNING 

Training requirements and pro-active management practices are provided in the Master Work Plan, 

Volume II (B&R Environmental, 1998). 
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10.9 CORRECTIVE ACTIONS 

Rev. 0 
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In the event there are discrepancies in field activities from the established procedures and/or requirements 

or modifications to the proposed Work Plan, the procedures established in Section 10 of the Master QAP, 

Volume II, (B&R Environmental, 1998) for documenting nonconformances shall be implemented and, if 

appropriate, a "Field Task Modification Request Form" completed. 

10.10 TRAINING AND QUALITY PLANNING 

Training requirements and pro-active management practices are provided in the Master Work Plan, 

Volume II (B&R Environmental, 1998). 
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GEOPHYSICAL SURVEY 

1 .o INTRODUCTION 

On March 9, 1998 Brown & Root Environmental (B&R Environmental) mobilized a geophysicist 

and field technician to MCRD Part-is Island, South Carolina for the purpose of conducting a 

geophysical survey at Jericho Island. A high resolution vertical magnetic gradient survey and 

global positioning system (GPS) survey was performed at the Jericho Island Site on March 9 

through 12, 1997. The purpose of the vertical magnetic gradient survey was to delineate the 

lateral extent of the suspected disposal area. The purpose of the GPS survey was to provide 

station position information for the vertical magnetic gradient data. The GPS was also used to 

map the perimeter of the island for future planning activities. Staff and equipment were 

demobilized from the site on March 12, 1998. 

2.0 GPS SURVEY 

Two Magellan X-CP differential GPS (DGPS) receivers were used to provide position data for 

the vertical magnetic gradient survey and to provide information on the perimeter of the island. 

The Magellan X-CP DGPS is capable of 0.7-foot (20~centimeters) horizontal resolution when 

operated in the stationary mode and approximately 3.3 foot (l-meter) horizontal resolution when 

operated in the mobile mode. All position data were collected with the DGPS operating in the 

mobile mode. 

A high accuracy GPS quality benchmark was located on site. This benchmark was established 

by the National Geodetic Survey (NGS) in 1985 and was labeled Horizontal Control Mark 7207. 

Data regarding the accuracy, description and location of this benchmark were obtained prior to 

the survey by conducting a search of NGS’s data base archives. This benchmark is located at 

32’ 21’ 47.67383” North and 080” 42’ 49.38527” West. Its elevation is reported as 11.811 feet 

above mean sea level. The base station GPS was set up 7.80-feet over this benchmark and 

configured to collect a data point every second. 

The mobile GPS was attached to a range pole and was carried by a field technician during data 

collection. GPS data were collected by following the magnetometer at a distance of 

approximately 6-feet. This distance was maintained to minimize signal interference to the 

magnetometer. All GPS data were preliminary processed on site using the manufacturers 

software MSTAR. This processing was necessary to examine data quality and examine areas 

where loss of satellite lock occurred due to tree canopy affects. Data were re-collected in areas 

where data quality were poor or areas where satellite lock was lost. All data were archived onto 

the portable computers hard drive and onto floppy disks. Final DGPS processing was performed 

in the office using MSTAR. GPS data are presented in units of feet and in the South Carolina 

State Plane Coordinate System (SPCS). All DGPS data are referenced to North American 

Datum 1983 (NAD83). 

GEOPHYSICAL SURVEY 

1.0 INTRODUCTION 

On March 9, 1998 Brown & Root Environmental (B&R Environmental) mobilized a geophysicist 

and field technician to MCRD Parris Island, South Carolina for the purpose of conducting a 

geophysical survey at Jericho Island. A high resolution vertical magnetic gradient survey and 

global positioning system (GPS) survey was performed at the Jericho Island Site on March 9 

through 12, 1997. The purpose of the vertical magnetic gradient survey was to delineate the 

lateral extent of the suspected disposal area. The purpose of the GPS survey was to provide 

station position information for the vertical magnetic gradient data. The GPS was also used to 

map the perimeter of the island for future planning activities. Staff and equipment were 

demobilized from the site on March 12, 1998. 

2.0 GPS SURVEY 

Two Magel/an X-CP differential GPS (DGPS) receivers were used to provide position data for 

the vertical magnetic gradient survey and to provide information on the perimeter of the island. 

The Magellan X-CP DGPS is capable of 0.7-foot (20-centimeters) hOrizontal resolution when 

operated in the stationary mode and approximately 3.3 foot (1-meter) horizontal resolution when 

operated in the mobile mode. All position data were collected with the DGPS operating in the 

mobile mode. 

A high accuracy GPS quality benchmark was located on site. This benchmark was established 

by the National Geodetic Survey (NGS) in 1985 and was labeled Horizontal Control Mark 7207. 

Data regarding the accuracy, description and location of this benchmark were obtained prior to 

the survey by conducting a search of NGS's data base archives. This benchmark is located at 

320 21' 47.67383" North and 0800 42' 49.38527" West. Its elevation is reported as 11.811 feet 

above mean sea level. The base station GPS was set up 7.80-feet over this benchmark and 

configured to collect a data point every second. 

The mobile GPS was attached to a range pole and was carried by a field technician during data 

collection. GPS data were collected by following the magnetometer at a distance of 

approximately 6-feet. This distance was maintained to minimize Signal interference to the 

magnetometer. All GPS data were preliminary processed on site using the manufacturers 

software MSTAR. This processing was necessary to examine data quality and examine areas 

where loss of satellite lock occurred due to tree canopy affects. Data were re-collected in areas 

where data quality were poor or areas where satellite lock was lost. All data were archived onto 

the portable computers hard drive and onto floppy disks. Final DGPS processing was performed 

in the office using MSTAR. GPS data are presented in units of feet and in the South Carolina 

State Plane Coordinate System (SPCS). All DGPS data are referenced to North American 

Datum 1983 (NAD83). 



2.1 Hiah Resolution Maanetometer Survey 

It was anticipated that the disposed waste contained metallic objects and debris. For this reason, 

a vertical magnetic gradient survey was performed at this site to assist in determining the lateral 

limits of the disposal area. A magnetometer was recommended because the magnetic contrast 

between the disposed waste and the natural soils of the site was suspected to be significant. 

A high resolution Geometries G-858 cesium vapor magnetometer and gradiometer was used at this 

site to map the presence of buried metallic debris and objects associated with the historic disposal 

area. The G-858 was equipped with two magnetic field sensors located on the end of an aluminum 

pole that positioned it approximately 6.5 ft (2.0 m) ahead of the operator. The data were collecting 

using two total magnetic field sensors separated vertically by a distance of approximately 3.3-feet (l- 

meter). One sensor was located approximately l-foot (0.3 m) off of the ground and the second sensor 

was located approximately 4-feet (1.2-meters) off the ground. Both sensors were vertically oriented. 

Total magnetic field data are measured in units of nanoTeslas (nT). These data are susceptible to 

diurnal drift of the earth’s magnetic field which is often the resutt of solar storm activity. Background 

total field magnetic data for this site was approximately 50,400 nT. 

The vertical magnetic gradient was calculated by taking the difference of the two total field magnetic 

sensors and dividing them by their separation distance. Vertical gradient data are not susceptible to 

diurnal drift as it should be equal at both sensors. Vertical gradient data can be either positive or 

negative. Positive vertical gradient data represents buried features that have a constructive remanent 

magnetization signal in the ambient field and negative values represent buried features that have a 

destructive signal in the ambient field. Areas representative of background conditions have vertical 

gradients of 0 nT/m. 

Approximately 18,500 magnetic data points were collected during this investigation. All magnetic data 

were time synchronized to the DGPS receivers. All magnetic data were downloaded daily to a laptop 

computer and archived onto floppy disks. The data were preliminary processed on site using the 

manufacturers software MAGMAP96. The data were reviewed for accuracy and quality. 

The absolute value of all vertical gradient data were calculated and gridded using the software OASIS. 

Data were gridded using a kriging algorithm with a cell size of 5-feet. The data were gridded in log 

space due to its large dynamic range. The observed data were matched to a using a spherical 

variogram model prior to final gridding. Final data are presented as color contours of vertical 

magnetic gradient in units of nT. The data were gridded such that areas that do not contain ferrous 

metals are shown in shades of deep blue. Areas where metallic debris, metallic objects or other 

metallic features are buried are shown in shades of green, yellow, red and purple. 

2.2 Macrnetic Suwev Diurnal Corrections 

2.1 High Resolution Magnetometer Survey 

It was anticipated that the disposed waste contained metallic objects and debris. For this reason, 

a vertical magnetic gradient survey was performed at this site to assist in determining the lateral 

limits of the disposal area. A magnetometer was recommended because the magnetic contrast 

between the disposed waste and the natural soils of the site was suspected to be significant. 

A high resolution Geometries G-858 cesium vapor magnetometer and gradiometer was used at this 

site to map the presence of buried metallic debris and objects associated with the historic disposal 

area. The G-858 was equipped with two magnetic field sensors located on the end of an aluminum 

pole that positioned it approximately 6.5 ft (2.0 m) ahead of the operator. The data were collecting 

using two total magnetic field sensors separated vertically by a distance of approximately 3.3-feet (1-

meter). One sensor was located approximately 1-foot (0.3 m) off of the ground and the second sensor 

was located approximately 4-feet (1.2-meters) off the ground. Both sensors were vertically oriented. 

Total magnetic field data are measured in units of nanoTeslas (nT). These data are susceptible to 

diu mal drift of the earth's magnetic field which is often the result of solar storm activity. Background 

total field magnetic data for this site was approximately 50,400 nT. 

The vertical magnetic gradient was calculated by taking the difference of the two total field magnetic 

sensors and dividing them by their separation distance. Vertical gradient data are not susceptible to 

diumal drift as it should be equal at both sensors. Vertical gradient data can be either positive or 

negative. Positive vertical gradient data represents buried features that have a constructive remanent 

magnetization signal in the ambient field and negative values represent buried features that have a 

destructive signal in the ambient field. Areas representative of background conditions have vertical 

gradients of 0 nT/m. 

Approximately 18,500 magnetic data pOints were collected during this investigation. All magnetic data 

were time synchronized to the DGPS receivers. All magnetic data were downloaded daily to a laptop 

computer and archived onto floppy disks. The data were preliminary processed on site using the 

manufacturers software MAGMAP96. The data were reviewed for accuracy and quality. 

The absolute value of all vertical gradient data were calculated and gridded using the software OASIS. 

Data were gridded using a kriging algorithm with a cell size of 5-feet. The data were gridded in log 

space due to its large dynamic range. The observed data were matched to a using a spherical 

variogram model prior to final gridding. Final data are presented as color contours of vertical 

magnetic gradient in units of nT. The data were gridded such that areas that do not contain ferrous 

metals are shown in shades of deep blue. Areas where metallic debris, metallic objects or other 

metallic features are buried are shown in shades of green, yellow, red and purple. 

2.2 MagnetiC Survey Diurnal Corrections 



Magnetic storms due to solar activity can render magnetometer data useless for environmental 

surveys. Forecasting and identifying a magnetic storm is critical when collecting magnetic data. 

The Space Environmental Agency was contacted each day prior to the initiation of the magnetic 

survey. The Space Environmental Agency provides magnetic forecast data for military and 

civilian purposes that indicate the presence or projects the potential for magnetic storms, 

Magnetic storms can result in rapid and significant localized changes in the earth’s magnetic field 

that can equal or exceed several hundred nTs. 

Diurnal drift data were also monitored and collected in the field using a Geometries 856AX 

proton precession base station magnetometer. The Geometries 856AX was set up along the 

northern extent of the causeway to Jericho island. This area was believed to be free of buried 

metallic objects or other anthropogenic features that may cause signal interference. The proton 

precession magnetometer device was designated the base station magnetometer and was 

programmed to collect a data value every 30 seconds during the field operations. The use of a 

proton precession magnetometer was acceptable as the dynamic range of the base station was 

anticipated to be small. 

The daily initial and final readings of the base station magnetometer were recorded in the field 

log book to identify any potential problems with unforecasted solar storms or instrument failure. 

Base station data were downloaded daily to a laptop computer using the manufacturer’s software 

Magloc. The total field magnetic data were corrected for diurnal drift by utilizing the 

manufacturer’s software Magmap96. This software was used to automatically correct the cesium 

vapor magnetometer’s total field magnetic data based upon the trends of the proton precession 

base station data. 

3.0 RESULTS 

The GPS was used to trace out the boundary of the island. This was performed during low tide. 

The area that was walked marks the boundary where the marsh vegetation and the land 

vegetation meet or where at the base of the defined topographic difference between marsh and 

the island. The GPS indicated that Jericho is presently approximately 25 acres in area. 

The vertical magnetic gradient results indicate that four areas of disposed ferrous metals appear 

to be present at Jericho Island. The first area of disposal was observed in the northern extreme 

of the island near where the access causeway intersects the island, as shown on Figure 7-l. 

This area is defined by shades of green and yellow. This area was observed to be hummocky 

during data collection suggesting that it has received fill materials. 

The second suspected disposal area was observed in the central and eastern area of the site. 

This area is shown in color contour shades of green and green-yellow. A galvanized vertical 

pipe was observed in this area and is shown in color contour shades of yellow and orange. The 

former property owner informed us that a family lived on this island from approximately 1900 to 
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vapor magnetometer's total field magnetic data based upon the trends of the proton precession 

base station data. 
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The GPS was used to trace out the boundary of the island. This was performed during low tide. 

The area that was walked marks the boundary where the marsh vegetation and the land 

vegetation meet or where at the base of the defined topographic difference between marsh and 

the island. The GPS indicated that Jericho is presently approximately 25 acres in area. 

The vertical magnetic gradient results indicate that four areas of disposed ferrous metals appear 

to be present at Jericho Island. The first area of disposal was observed in the northern extreme 

of the island near where the access causeway intersects the island, as shown on Figure 7-1. 

This area is defined by shades of green and yellow. This area was observed to be hummocky 

during data collection suggesting that it has received fill materials. 

The second suspected disposal area was observed in the central and eastern area of the site. 

This area is shown in color contour shades of green and green-yellOW. A galvanized vertical 
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the late 1920’s. The former property owner informed the field crew that these individuals 

operated a small farm on the island during this time period. The anomalous response at this 

area may represent a disturbed area where a house or barn was located during 1900 through the 

late 1920’s or may represent landfill. A surface metal response was also observed in the central 

western area of the site and is shown in shades of green, yellow and red. Surface metals 

including cans, wire and a washing machine drum were observed at this location. 

A steel reinforced concrete foundation was observed as shown on the figures. This anomaly is 

shown in shades of red and purple. The former property owner informed the field crew that this 

foundation was used by the marine corps as a foundation for a landing light for a run-way to a 

near-by air field. A suspected disposal area was observed around this foundation. Metallic 

debris composed mostly of metal cans and a large volume of broken glass from bottles was 

observed in this area. The metallic debris extended into the marsh to the south of the island. A 

causeway connecting Jericho island to a small island to the south was observed to have been 

constructed of the same disposal material. The magnetometer survey was extended onto the 

northern extent of this other island to help define the extent of the disposal area. It appears that 

the northern extent of this other island has also received disposed material. In speaking with the 

former property, he informed the field crew that the entire island that was located south of 

Jericho was created from disposed waste. 

Another anomaly was observed east of the foundation and surrounding landfilled area. This 

anomaly may also represent a small landfilled area. 
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1 .O INTRODUCTION 

The objective of this Health and Safety Plan (HASP) is to provide the minimum safety practices and 

procedures for Brown & Root Environmental (B&R Environmental) and subcontractor personnel engaged 

in various investigation activities that are to be conducted at the Marine Corps Recruit Depot (MCRD) 

Pan-is Island, South Carolina. Specifically, this HASP addresses the planned geophysical survey and 

RCRA Facility Investigation (RFI)/Remedial Investigation (RI) activities to be conducted at Site V/Solid 

Waste Management Unit (SWMU) 10 - Jericho Island Disposal Site. 

This HASP has been prepared using the latest available information regarding known or suspected 

chemical contaminants and potential and foreseeable physical hazards associated with the proposed 

work at the site. This HASP has been designed to be used in accordance with the Brown & Root 

Environmental Health and Safety Guidance Manual. The Guidance Manual provides detailed 

information pertaining to procedures to be performed on site as directed by the HASP, as well as B&R 

Environmental standard operating procedures. The Health and Safety Guidance Manual and this HASP 

must both be present at the site to comply with the requirements stipulated in the Occupational Safety 

and Health Administration (OSHA) standard 29 CFR 1910.120. 

This HASP has been written to support proposed tasks and techniques associated with the scope of work 

as presented in Section 3.0. Should the proposed work site conditions and/or suspected hazards or if 

new information becomes available this document will be modified. All changes to the HASP will be 

made with the approval of the B&R Environmental CLEAN Health and Safety Manager (HSM) and the 

Project Manager (PM). The PM will notify all affected personnel of all changes. Revision indicators 

within the plan and Section 14.0 Document Status will record all changes to this plan. 

The elements of this HASP are in compliance with the requirements established by OSHA 29 CFR 

1910.120, “Hazardous Waste Operations and Emergency Response” (HAZWOPER) and sections of 29 

CFR 1926, “Safety and Health Regulations for Construction.” The information contained in this plan, as 

well as policies on conducting site operations, are in accordance with the B&R Environmental Health and 

Safety Program and MCRD policies and procedures. 

1.1 AUTHORITY 

This Contract Task Order (CTO) 0053 and the requirements established represent an integral part of an 

overall effort conducted under the Comprehensive Long - Term Environmental Action Navy (CLEAN) 
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contract, administered through the U.S. Navy Southern Division Naval Facilities Engineering Command, 

as defined under Contract No. N62467-94-D-0888. 

1.2 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site safety and health for B&R Environmental and subcontractor 

employees engaged in on site activities. Personnel assigned to these positions shall exercise the 

primary responsibility for all on site health and safety. These persons will be the primary point of contact 

for any questions regarding the safety and health procedures and the selected control measures. 

. The B&R Environmental Task Order Manager (TOM) is responsible for the overall direction and 

implementation of health and safety for this project. 

. The B&R Environmental Field Operations Leader (FOL) is responsible for implementation of this 

HASP with the assistance of an appointed Site Safety Officer (SSO). The FOL manages field 

activities, executes the work plan, and enforces safety procedures, as applicable to the work plan. 

. The SSO supports site activities by advising the FOL on all aspects of health and safety on site. .rJ 

These duties may include the following: 

Coordinates all health and safety activities with the FOL. 

Selects, inspects, implements, and maintains personal protective equipment. 

Establishes work zones and control points. 

Directs and assists in the development of decontamination areas and procedures. 

Implements air monitoring program in support of on site activities. 

Verifies training and medical status of on site personnel status in relation to site activities. 

Implements hazard communication, respiratory protection, and other associated safety and 

health programs, as necessary. 

Coordinates emergency services. 

Provides site-specific training for all on site personnel. 

. Compliance with these requirements is monitored by the Project Health and Safety Officer (PHSO) 

and is coordinated through the Health and Safety Manager. 
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1.3 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: Marine Corps Recruit Depot Address: Parris Island. South Carolina 

Site Point of Contact: Tim Harrinoton Phone Number: (8031525-2630 

Purpose of Site Visit: This activitv will be divided into a multi-task ooeration. including a 

geoohvsical survey and RCRA Facilitv lnvestiaation (RFIVRemedial lnvestiaation (RI) activities (see the 

Scope of Work - Section 4.01. 

Proposed Dates of Work: Februarv - Mav. 1998 

Proiect Team: 

B&R Environmental Personnel: Discipline/Tasks Assigned: 

Mark Speranza. PE 

TBD 

Matthew M. Soltis. CIH. CSP 

TBD 

Delwvn E. Kubeldis. CIH. CSP 

Task Order Manaaer (TOM) 

Field Geoloaist 

Health and Safetv Manaaer (HSM) 

Site Safetv Officer (SSOI 

Proiect Health and Safetv Officer (PHSOI 

Non-B&R Environmental Personnel Affiliation/Discipline/Tasks Assigned 

TBD 

TBD 

Prepared by: Delwvn E. Kubeldis. CIH. CSP 

Reviewed and Approved by: 

Mark Speranza, PE 

Project Manager 

Matthew M. SoltiCIH, CSP 

CLEAN Health & Safety Manager 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

This section has been developed as part of a preplanning effort to direct and guide field personnel in the 

event of an emergency. Since a majority of potential emergency situations will require assistance from 

outside emergency responders, B&R Environmental and subcontractor personnel will not provide 

emergency response support for emergency events beyond the capabilities of on site personnel. In the 

event of emergencies that cannot be handled by on site personnel, an evacuation will be initiated. In an 

evacuation, site personnel will move to a safe place of refuge and the appropriate emergency response 

agencies will be notified. The emergency response agencies listed in this plan are capable of providing 

the most effective response, and as such, will be designated as the primary responders. These agencies 

are located within a reasonable distance from the area of operations, which ensures adequate 

emergency response time. This emergency action plan conforms to the requirements of OSHA Standard 

29 CFR 1910.38(a), as allowed in OSHA 29 CFR 1910.120(1)(1)(ii). 

B&R Environmental personnel will through the necessary actions provide incidental response measures 

for incidents such as: 

. Incipient spill control and containment measures and prevention 

. Removal of personnel from emergency situations 

. Provision of initial medical,support for injury/illnesses requiring only first-aid level support 

. Provision of site control and security measures, as necessary 

2.2 PRE-EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, injury or illnesses resulting from exposure to chemical 

or physical hazards or fire are the most probable emergencies that could be encountered during site 

activities. To minimize and eliminate these potential emergency situations, pm-emergency planning 

activities associated with this project shall be implemented. The SSO and/or the FOL are responsible 

for: 

. Coordinating response actions with MCRD, Pan-is Island Emergency Services personnel to ensure 

that B&R Environmental emergency action activities are compatible with existing facility 

emergency response procedures. 
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. Initial site inspection and preparation of investigation areas prior to sending equipment and 

personnel in to initiate proposed activities. In this manner potential physical hazards can be 

identified, blocked or barricaded, or removed prior to exposing field personnel. 

. Periodic site safety surveys of work activities performed by B&R Environmental FOL and/or the 

SSO, and subcontractor supervisory representative to identify potential hazards and emergency 

situations. 

. Establishing and maintaining information at the project staging area (support zone) for easy access 

in the event of an emergency. This information will include the following: 

- Chemical Inventory List (for substances used on site), with Material Safety Data Sheets. 

- On site personnel medical records (medical data sheets). 

- A logbook identifying personnel on site each day. 

- A copy of this HASP. 

A copy of the B&R Environmental Health and Safety Guidance Manual. 

. Identifying a chain of command for emergency action. 

. Educating site workers to the hazards and control measures associated with planned activities at 

the site, and providing early recognition and prevention, where possible. 

. Drilling and practicing incidental response measures periodically. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recoanition 

Foreseeable emergency situations that may be encountered during site activities will generally be 

recognizable by visual observation. Visual observation will be the principal method of identifying 

physical hazards that may be associated with the proposed scope of work. Visual observation may also 

play a role in detecting some chemical exposures. A clear knowledge of signs and symptoms of 

chemical overexposures will provide the information to on site personnel of what to expect and what 

symptoms may be evident in the event an overexposure takes place. These potential hazards, the 

activities with which they have been associated, and the recommended control methods are discussed in 
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detail in Sections 5.0 and 6.0 of this document. Additionally, as stated above, early recognition will be 

supported by periodic site surveys to eliminate any situation predisposed to an emergency. The FOL, 

SSO, and subcontractor supervisory personnel will constitute the site evaluation team responsible for 

these periodic surveys. Site surveys will be conducted at least once a week during the initiation of this 

effort. 

The above actions will provide for the early recognition of potential emergency situations. B&R 

Environmental will only provide incipient stage (i.e., early stage spill response) support. Should an 

incident take place, B&R Environmental may take defensive measures to control these situations 

depending on the nature and extent of the incident. However, if the FOL and the SSO determine that an 

incident has progressed to a serious emergency situation, B&R Environmental will withdraw, and notify 

the appropriate response agencies using Table 2-1. 

2.3.2 Prevention 

B&R Environmental and subcontractor personnel will minimize the potential for emergencies by ensuring 

compliance with the HASP, the Health and Safety Guidance Manual, applicable OSHA regulations, and 

by following directions given by those persons responsible for the health, safety, and welfare of the field 

crews. 

2.4 SAFE DISTANCES AND PLACES OF REFUGE 

In the event that the site must be evacuated, all personnel will immediately stop activities and report to a 

safe place of refuge at the support zone area. The safe place of refuge may also serve as the telephone 

communication point, as communication with emergency response agencies may be necessary. 

Telephone communication points and safe places of refuge will be determined prior to the 

commencement of site activities and will be conveyed to personnel as part of issuing the Safe Work 

Permits to be issued for all exclusion zones activities on a daily basis. Places of refuge and evacuation 

routes are identified in Section VII, of the Safe Work Permit (See Section 9.4). Upon reporting to the 

refuge location, personnel will remain there until directed otherwise by the B&R Environmental FOL, 

SSO, or the On-Scene Incident Commander. The FOL or the SSO will take a head count at this location 

to confirm the presence of all site personnel. The site logbook will be used to take the head count. 

Emergency response agencies will be notified of any unaccounted for personnel. 
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TABLE 2-l 
EMERGENCY REFERENCE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

EMERGENCY 
(Fire, Police, and Ambulance) 
Hospital: 
Beaufort Memorial Hospital 
Provost Marshall’s Office 

(803) 522-5200 

(803) 525-2478 

Facility Point of Contact 
Harold (Dean) Bradley, NREAO 
Chemtrec National Response Center 

B&R Environmental, Pittsburgh Office 

(803) 525-2630 

(800) 424-9300 
(800) 424-8802 

(412) 921-7090 

Health and Safety Manager 
Matthew M. Soltis, CIH, CSP 
Project Health and Safety Officer 
Delwyn E. Kubeldis, CIH, CSP 
Task Order Manager, 
Mark Speranza, PE 
Maintenance (Emergency) 

(412) 921-8912 

(412) 921-8529 

(412) 921-8916 

(803) 525-3145 

Maintenance Division, Utilities Branch 
Navy Remedial Project Manager, 
Art Sanford 

(803) 525-3405 

(803) 820-7482 

2-4 CT0 0053 

TABLE 2-1 
EMERGENCY REFERENCE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Hospital: 
Beaufort Memorial H 
Provost Marshall's Office 

Facility 
Harold NREAO 
Chemtrec National Response Center 

B&R Environmental, Pittsburgh Office 

Health and Safety Manager 
Matthew M. Soltis CIH CSP 
Project Health and Safety Officer 

E. CIH CSP 

Utilities Branch 
Navy Remedial Project Manager, 
Art Sanford 

2-4 

(803) 522-5200 

(803) 525-2478 

(803) 525-2630 

(800) 424-9300 

(412) 921-7090 

(412) 921-8912 

(412) 921-8529 

(412) 921-8916 

(803) 525-3145 

525-3405 

(803) 820-7482 

Revision 0 
02106/98 

CTOOO53 



Revision 0 
02lO6198 

2.5 EVACUATION ROUTES AND PROCEDURES 

Once an evacuation is initiated, personnel will terminate site activities and proceed immediately to the 

designated place of refuge as identified on the Safe Work Permit for activities conducted within that 

area, unless doing so would further jeopardize the welfare of workers. In such an event, personnel will 

proceed to a designated alternate location and remain there until further notification from the FOL. The 

use of these locations as assembly points provides communication and a direction point for emergency 

services, should they be needed. 

Evacuation procedures will be discussed prior to the initiation of any work at the site. Primary and 

secondary evacuation routes will be conveyed to site personnel each day as part of issuing the Safe 

Work Permits for a particular task and area. Evacuation routes from the site are dependent upon the 

location at which work is being performed and the circumstances under which an evacuation is required. 

Additionally, site location and meteorological conditions (i.e., wind speed and direction) will influence the 

designation of evacuation routes. As a result, assembly points will be selected, and will be proceeded to 

by field personnel in the event of an emergency by the most direct route possible without further 

endangering themselves. 

2.6 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT 

During any site evacuation, decontamination procedures will be performed only if doing so does not 

further jeopardize the welfare of site workers. Decontamination will not be performed if the incident 

warrants immediate evacuation. However, it is unlikely that an evacuation would occur which would 

require workers to evacuate the site without first performing the necessary decontamination procedures. 

2.7 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

Since B&R Environmental personnel will not always be working in close proximity to each other, hand 

signals, voice commands, air horns, and two-way radios will comprise the mechanisms to alert site 

personnel of an emergency. 

If an incident occurs, site personnel will initiate the following procedures: 

. Initiate incident alerting procedures (if needed) verbally, by air horn, or using two-way radios. 
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Additionally, site location and meteorological conditions (Le., wind speed and direction) will influence the 

deSignation of evacuation routes. As a result, assembly pOints will be selected, and will be proceeded to 

by field personnel in the event of an emergency by the most direct route possible without further 

endangering themselves. 

2.6 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT 

During any site evacuation, decontamination procedures will be performed only if doing so does not 

further jeopardize the welfare of site workers. Decontamination will not be performed if the incident 

warrants immediate evacuation. However, it is unlikely that an evacuation would occur which would 

require workers to evacuate the site without first performing the necessary decontamination procedures. 

2.7 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

Since B&R Environmental personnel will not always be working in close proximity to each other, hand 

signals, voice commands, air homs, and two-way radios will comprise the mechanisms to alert site 

personnel of an emergency. 

If an incident occurs, site personnel will initiate the following procedures: 

• Initiate incident alerting procedures (if needed) verbally, by air hom, or using two-way radios. 
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. Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and as many -, 

details as possible. Once all personnel are evacuated, incipient response procedures will be 

enacted to control the situation. 

. If the FOL and/or the SSO determine that the situation is beyond the capabilities of the site 

personnel emergency services will be contact using the emergency reference information listed in 

Table 2-l. Explain the situation and the appropriate emergency services will be dispatched. Stay 

on the phone follow the instructions of the emergency dispatcher. 

2.8 PERSONAL PROTECTIVE EQUIPMENT (PPE) AND EMERGENCY EQUIPMENT 

A first-aid kit, stretcher, fire extinguishers (strategically placed), and fire blanket will be maintained on 

site and shall be immediately available for use in the event of an incident. The PPE used in support of 

everyday activities will serve as the first line of defense in an emergency. This PPE will be required in 

all work areas of the site and will be accessible to authorized personnel. 

2.9 EMERGENCY CONTACTS 

Prior to performing work at the site, all personnel will be thoroughly briefed on the emergency procedures 

to be followed in the event of an accident. A mobile phone shall be available on site, if a telephone 

communications point near the area of operation is not available or if telephone service to the site trailer 

is not provided. As indicated earlier, Table 2-l provides a list of emergency contacts and their 

corresponding telephone numbers. This table must be posted on site where it is readily available to all 

site personnel. 

2.10 EMERGENCY ROUTE TO HOSPITAL 

The closest hospital to MCRD is Beaufort Memorial Hospital in Beaufort, South Carolina. Area maps 

showing the proximity of the MCRD to the hospital shall be incorporated into this HASP as in Figure 2-l. 

Directions to the hospital is provided below: 
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Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and as many 

details as possible. Once all personnel are evacuated, incipient response procedures will be 

enacted to control the situation. 

If the FOL and/or the SSO determine that the situation is beyond the capabilities of the site 

personnel emergency services will be contact using the emergency reference information listed in 

Table 2-1. Explain the situation and the appropriate emergency services will be dispatched. Stay 

on the phone follow the instructions of the emergency dispatcher. 

2.8 PERSONAL PROTECTIVE EQUIPMENT (PPE) AND EMERGENCY EQUIPMENT 

A first-aid kit, stretcher, fire extinguishers (strategically placed), and fire blanket will be maintained on 

site and shall be immediately available for use in the event of an incident. The PPE used in support of 

everyday activities will serve as the first line of defense in an emergency. This PPE will be required in 

all work areas of the site and will be accessible to authorized personnel. 

2.9 EMERGENCY CONTACTS 

Prior to performing work at the site, all personnel will be thoroughly briefed on the emergency procedures 

to be followed in the event of an accident. A mobile phone shall be available on site, if a telephone 

communications point near the area of operation is not available or if telephone service to the site trailer 

is not provided. As indicated earlier, Table 2-1 provides a list of emergency contacts and their 

corresponding telephone numbers. This table must be posted on site where it is readily available to all 

site personnel. 

2.10 EMERGENCY ROUTE TO HOSPITAL 

The closest hospital to MCRD is Beaufort Memorial Hospital in Beaufort, South Carolina. Area maps 

showing the proximity of the MCRD to the hospital shall be incorporated into this HASP as in Figure 2-1. 

Directions to the hospital is provided below: 
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Beaufort Memorial Hospital: 

l Leave the island by way of Malecon Drive, over Archers Creek and across the Causeway. 

l Exii the Main Gate and proceed east over Battery Creek (Bell Memorial Bridge) onto Ribaut 

Road. 

l Proceed approximately three (3) miles north on Ribaut Road to the hospital. 

l Follow signs to entrance of Beaufort Memorial Hospital. 

2-7 CT0 0053 

Beaufort Memorial Hospital: 

Revision 0 
02106/98 

• Leave the island by way of Malecon Drive, over Archers Creek and across the Causeway. 

• Exit the Main Gate and proceed east over Battery Creek (Bell Memorial Bridge) onto Ribaut 

Road. 

• Proceed approximately three (3) miles north on Ribaut Road to the hospital. 

• Follow signs to entrance of Beaufort Memorial Hospital. 
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3.0 SITE BACKGROUND 

3.1 FACILITY HISTORY 

The MCRD Parris Island is located approximately 3 miles south of the city of Beaufort, South Carolina. 

MCRD Parris Island was placed on the United Sates Environmental Protection Agency’s (U.S. EPA’s) 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCL4) National Priorities 

List (NPL) in January of 1995, primarily due to the presence of unlined landfills placed in direct contact 

with surrounding wetlands. Additional information regarding site background is contained in the Volume I 

Master Work Plan (Master Project Plan). 

3.2 SITE DESCRIPTIONS/SITE ACTIVITIES 

Site 12/SWMU 10, Jericho Island Disposal Area, covers an area approximately 100 feet by 250 feet 

along the central part of the southern edge of Jericho Island in the northwest section of the Depot. The 

Site/SWMU extends from the island’s edge southward onto the marsh. The island was acquired by the 

Depot to enable the facility to comply with the limited distance arc required for weapons ranges. 

It has been reported that wastes were brought to the island by local residents and no organized landfill 

operations occurred. Disposal of waste at this site occurred from about 1955 to 1968. The disposal area 

received routine domestic trash including: small metal cans, beer and soda bottles, hubcaps, tires, 

buckets, cinder blocks, metal five-gallon cans, sheet metal, paper, plastic, and wood. Analytical results 

from prior investigations identified various metals, phthalates, pesticides, polynuclear aromatic 

hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs). The magnitude of the concentrations of 

these contaminants is discussed further in Section 6.0 - Hazard Assessment. The area has an irregular, 

undulating surface due to the random scattering of waste piles, ranging up to approximately 30 feet in 

diameter and 5 feet in height (Keamey, 1990). 
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The MC~D Parris Island is located approximately 3 miles south of the city of Beaufort, South Carolina. 

MCRD Parris Island was placed on the United Sates Environmental Protection Agency's (U.S. EPA's) 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) National Priorities 

List (NPL) in January of 1995, primarily due to the presence of unlined landfills placed in direct contact 

with surrounding wetlands. Additional information regarding site background is contained in the Volume I 

Master Work Plan (Master Project Plan). 

3.2 SITE DESCRIPTIONS/SITE ACTIVITIES 

Site 121SWMU 10, Jericho Island Disposal Area, covers an area approximately 100 feet by 250 feet 

along the central part of the southern edge of Jericho Island in the northwest section of the Depot. The 

SitelSWMU extends from the island's edge southward onto the marsh. The island was acquired by the 

Depot to enable the facility to comply with the limited distance arc required for weapons ranges. 

It has been reported that wastes were brought to the island by local residents and no organized landfill 

operations occurred. Disposal of waste at this site occurred from about 1955 to 1968. The disposal area 

received routine domestic trash including: small metal cans, beer and soda bottles, hubcaps, tires, 

buckets, cinder blocks, metal five-gallon cans, sheet metal, paper, plastiC, and wood. Analytical results 

from prior investigations identified various metals, phthalates, pesticides, polynuclear aromatic 

hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs). The magnitude of the concentrations of 

these contaminants is discussed further in Section 6.0 - Hazard Assessment. The area has an irregular, 

undulating surface due to the random scattering of waste piles, ranging up to approximately 30 feet in 

diameter and 5 feet in height (Kearney, 1990). 
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4.0 SCOPE OF WORK 

This section of the HASP addresses all proposed site activities that are to be conducted at the MCRD, 

Parris Island facility. This site-specific HASP, particularly Table 5-1, provides information related to each 

of those tasks to be performed as part of the scope of work. If other tasks, other than those identified, 

are to be performed at this site this HASP will have to be modified. 

The activities to be conducted as part of the scope of work include: 

Mobilization and demobilization 

Decontamination 

IDW Management (including waste handling) 

Surface water, sediment, groundwater, soil and subsurface sampling 

Soil boring and monitoring well installations 

Groundwater-level measurements 

Slug tests (hydraulic conductivity testing) 

Surveying (Global Positioning System and High Resolution Cesium Vapor 

MagnetometerjGradiometer) 

The above listings represent a summary of the identified tasks as they apply to the scope and application 

of this HASP. For a more detailed description of associated tasks see the Work Plan @VP) or the 

Implementation Plan. 
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This section of the HASP addresses all proposed site activities that are to be conducted at the MCRD, 

Parris Island facility. This site-specific HASP, particularly Table 5-1, provides information related to each 

of those tasks to be performed as part of the scope of work. If other tasks, other than those identified, 

are to be performed at this site this HASP will have to be modified. 

The activities to be conducted as part of the scope of work include: 

• Mobilization and demobilization 

• Decontamination 

• lOW Management (including waste handling) 

• Surface water, sediment, groundwater, soil and subsurface sampling 

• Soil boring and monitoring well installations 

• Groundwater-level measurements 

• Slug tests (hydraulic conductivity testing) 

• Surveying (Global Positioning System and High Resolution Cesium Vapor 

Magnetometer/Gradiometer) 

The above listings represent a summary of the identified tasks as they apply to the scope and application 

of this HASP. For a more detailed description of associated tasks see the Work Plan (WP) or the 

Implementation Plan. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES SUMMARIZATION 

Table 5-l of this section serves as the primary portion of this site-specific HASP, addressing the tasks 

that are to be performed. The anticipated hazards, recommended control measures, air monitoring 

recommendations, required PPE, and decontamination measures for each site task are discussed in 

detail in this table. This table and the associated control measures shall be changed if the scope of work, 

contaminants of concern, or site conditions change. Through using the table, the FOL and field 

personnel can determine which hazards are associated with each task, what hazards are present at each 

site area, and what associated control measures are necessary to minimize potentials for personnel 

exposure or injuries. The contents of this table are to be used as the primary reference for the 

SSO in the completion of the daily Safe Work Permits. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES SUMMARIZATION 

Table 5-1 of this section serves as the primary portion of this site-specific HASP, addressing the tasks 

that are to be performed. The anticipated hazards, recommended control measures, air monitoring 

recommendations, required PPE, and decontamination measures for each site task are discussed in 

detail in this table. This table and the associated control measures shall be changed if the scope of work, 

contaminants of concern, or site conditions change. Through using the table, the FOL and field 

personnel can determine which hazards are associated with each task, what hazards are present at each 

site area, and what associated control measures are necessary to minimize potentials for personnel 

exposure or injuries. The contents of this table are to be used as the primary reference for the 

SSO in the completion of the daily Safe Work Permits. 
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Personnel Decontamination till consist of a 
sca@water wsh and rinse for o&r profective 
equpment (boots, gbves, PVC spfash suits, etc.). Thfs 
functii till take pface at an area adjacenl to the site 
actfvffies. This procedure till con& d: 
- Equipment drop 
- Soap/water wash and rinse of outer boots and gbvw 

Note: For PPE Level C, cartridge change out wukf take 
place at this point, if necessary. 

1 - !ScapWter wash and rinse of the outer splash sui(, as 
1 applicable 
1 ” Outer suit, boot covers. outer gbve removal 

- Respiratory (face mask) pmtectfon removal 
- Wash hands and face, leave contamination raductfon 
zone 

Tasks/Operation/ 
4 ̂ “..l*r..- 
L”t.mLI”III) 

I 
I 

Antlcioated Hazards I Recommended Control Measures I Hazard Monitoring Personal Protective Equlpment I Decontamination Procedures 

- s toil borings and monitoring Chemical Hazards 1) Use real-time monitoring instrumentation, action levels, and identified It is anticipated that potential contaminant 
H rells installation. PPE to control exposures to potentially contaminated media (e.g. air, concentrations at outdoor sample locations will Rot 

Alt subsurface operations are to be initialed in Level ll 

(1 mud rotary, hollow-stem 1) General contaminants of concern associated with water, soils, etc.). Generation of dusts should be minimized to the greatest represent an inhelstion hazard. 
protection. Level D protection constitutes the 

a lugers, and geoprobe this site includes various metals (primarily arsenic and etient possible. If airborne dusts are observed, area wetting methods will be 
following minimum protection 

n n&hods) lead), phlhalates (represented as bfs[2- used. If area wetfing methods are nol feasible, upgraded levels of protection or Photoionization Detector w/ 10.2 eV UV lamp source, 
- Standard field attire (Long sleeve shirt; fcng pants) 

ethylhexyljphthalale), pesticides (primarily chlordane, termination of activities will be used lo minimize exposure to excessive airborne or a Flame Ionization Detector, will be used as follows:. 
- Tyvek coveralls and dffsable boof covers if surface 

DDT, DDE, and DDD), PAHs. and PCBs (primarily dusts. 
contamination is present or if the potential exfsts for 

Aroclor 1260). None of the contaminants, however, are 2) Decontaminate all equipment and supplies between boreholes and prior Source (borehole and geoprobe sampler) monitoring 
soiling work attire. 

present in significant concentrations to represent an to leaving the site. will be conducted at regular intervals determined t y the 
- Nitrile gloves or leather gloves tih surgical style inner 

inhalation hazard. Nonetheless, lt is recommended 3) All equipment to be used will be SSO. The SSO will also monitor the brealhing zone 
gloves 

that exposure (via inhalation, ingestion, or skin contact) - Inspected in accordance with Federal safety and transportation (BZ) of all potentially affected employees, with the 
- Safety shoes (Steel to&hank) 
- Safety glasses 

to these contaminants be minimized. Further guidelines, OSHA (1926.600,.601..602), and manufacturers design and following guidance: 
documented as such using the Equipment Record Sheet (See Section 

- Hardhat 
information on lhese contaminants and other potential 

10.0 of the B&R Environmental Health and Safety Guidance Manual). - Workers must don Level C PPE if sustained BZ 
- Reflective vest for high traffic areas 

contaminants is presented in Table 6-l. 
concentrations are above 50 ppm. 

- Hearing protection ior high noise areas, as directed by 

I 
- Operated by knowledgeable operators, and knowledgeable ground crew. 

2) Transfer of contamination into clean areas or onto - Used within establish safe zones and routes of approach 
the sso. 

persons - Only manufacturer approved equipment may be used in conjunction with - Workers must evacuate to a safe area if sustained 
equipment repair procedures (i.e. pins, etc.). BZ concentrations exceed 500 ppm. 

Level C 

I Physical hazards 
Some of the conlaminants of concern are solids, ant are 

Upgrade to Level C protection, defined as foffows, may 
be necessary as discussed under Hazard Monftorfng. 

3) Heavy equipment hazards (pincNcompression non-detectable using PIWFID direct reading instrumcrnts. - Full-face Air-Purifying Respirator (APR) with a . 
points, rotaling equipment, hydraulic lines, etc.) Also, other site contaminants may adhere to or be plrt of 

airborne dusts or parttcutates generated during stte 
combination High Efficiency Particulate Air (HEPA) filter 

I activities. Generation of dusts shouki be minimized IO the 
and organic vapor (OV) carhldge. 

4) Noise 
greatest extent possible to avoid inhafatfon of 

- Standard field attiie (long sleeve shirt; bng pants) 

I contaminated dusts or particulates. Evaluation of du jl 
- Tyvek coveralls and disposable boot covers. Note: 

5) Energized systems 
concentrations will be performed by observing wxk 

PVC splash suit and impermeabfe boot covers required il 

I condilbns for vi&e dust clouds. Potential exposure lo 
a potential for @ashes or contact with pesticides exfsts. 

6) Lifting 
contaminated dust will be contmlled using water 

All joints in the ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must cbsefy inspect atl PPE 

1 

I 
’ 71 Natural Hazards 

i I 
suppression, by avoiding dust plumes, or by upgradir rg the 
level of pmtection. Upgrade to Level C pmtection sh ali 

prior to beginning any on-site activtiies. 

I 6) Slip, trips, and falls occur anytime sustained visible duet is present in a 
- Nllrile gloves or leather gloves with surgical style Inner 

worker’s breathing zone. 
gbves 

I 
- Safety shoes (Steel to&hank) 

9) Vehicular and fool traffic 
The SSO may perform noise dosimetry to ensure that 

- Hardhat (when ovemead hazards exists, or kientified 
as an operation requirement) 

10) Ambient temperature extremes (heat stress) noise levels are not excessive. - Reflective vest for high traffic areas 

Where the utility clearance cannot be obtained in :I 
- Hearing protection for high noise areas, as directed by 
the sso. 

reasonable period, or not located, drilling shall pro:eed 
with extreme caution using a magnetometer for 
periodic downhole surveys every 2 feel to a depth of at 
least 6 feel. 

In addition, to equipment considerations the following safe operating 
procedures will be incorporated: 
- All personnel not directly supporting the subsurface investigation will 
remain at least 15 feet from the point of operation. 
- Hydraulic masts or other projecting devices shall be at least 20 feet from 
overhead power lines unless they are shielded and a minimum of 3 feet 
from underground utilities unless the exact location of the underground 
utility is known. 
- Work areas will be kept clear of clutter. 
- Secure all loose articles, PPE and clothing to avoid possible 
entanglement. 
- All equipment shall be equipped with movement warning systems. 
- All personnel working in high equipment traffic areas are required to 
wear reflective vests for high visibility. 
- Hand signals will be established prior to the commencement of drilling 
activities. 
- The driller and helper can simultaneously handle moving augers or 
flights only when there is a stand by person to activate the emergency slop 
device. 
- The driller must never leave the controls while tools are rotating unless 
all personnel are clear of rotating equipment. 
- A long handled shovel or equivalent shall be used to clear away drill 
cuttings from the hole and rotating equipment. Hands or feet shall not be 
used for this purpose. 
- Never climb a drill mast while equipment is rotating. 
- Use ANSI approved fall protection (i.e., belts, lanyards and a fall 
protection slide rail) or portable ladders which meet OSHA’s requirements 
when climbing drill masts. 
- All personnel will be instructed in the location and operations of the 
emergency shut off device(s). This device will be tested initially (and then 
periodically) to insure its operational status. 
- The drilling and support vehicles will be moved no closer than 3 feet to 
banks or excavations unless the sidewalls are supported. 
4) Hearing protection will be used during all subsurface activities. 
5) All utility clearances shall be obtained prior to subsurface activities. 
Prior to any subsurface investigations, the locations of all underground 
utilities will be identified and marked. Obtain written permit clearance prior 
to all subsurface investigations. 
6) Use machinery or multiple personnel for heavy lifts. Use proper lifting 
techniques. 
7) Avoid nesting areas, employ repellents. Report potential hazards to the 
sso. 
6) Preview work locations for unstable/uneven terrain. 
9) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all bose articles to avoid possible entanglement. 
- All equipment shall be equipped with movement warning systems. 
- Use safety b&s and follow the site traffic rules. 
10) Wear appropriate clothing for weather conditions. Provide acceptable 
shetter and liquids for field crews. Additional information regarding cold/heat 
stress concerns is provided in section 4 of the Brown & Root Environmental 
Heatth and Safety Guidance Manual. 

b 

TABLE 5-l 

TASKS/HAZARDS/CONTROL, MEASURES COMPENDIUM FOR 
JERICHO ISLAND DISPOSAL SITE 

MARINE CORPS RECRUIT DEPOT, PARRIS ISLAND, SOUTH CAROLINA 
PAGE1 OF4 

Revision I 0-+/2O/S)H 

TaskslOperatlon/ 
Anticipated Hazards Location. 

Soil borings and monitoring Chemical Hazards 
wells installation. 
(mud rotary, hollow-stem 1) General contaminants of concern associated with 
augers, and geoprobe this site includes various metals (primarily arsenic and 
methods) lead), phthalates (represented as bis(2-

ethylhexyl]phthalate), pesticides (primarily chlordane, 
DDT, DOE, and DOD), PAHs, and PC8s (primarily 
Aroclor 1260). None of the contaminants, however, are 
present in Significant concentrations to represent an 
inhalation hazard. Nonetheless, it is recommended 
that exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimiZed. Further 
information on these contaminants and other potential 
contaminants is presented in Table 6-1. 

2) Transfer of contamination into clean areas or onto 
persons 

Physica' hazards 

3) Heavy equipment hazards (pinch/compression 
points, rotating equipment, hydraulic lines, etc.) 

4) Noise 

5) Energized systems 

6) Lifting 

\ 7) Natural Hazards 

i 
8) Slip, trips, and falls 

9) Vehicular and foot traffic 

10) Ambient temperature extremes (heat stress) 

TABLE 5-1 

TASKS/HAZARDS/CONTROL. MEASURES COMPENDIUM FOR 
JERICHO ISLAND DISPOSAL SITE 

MARINE CORPS RECRUIT DEPOT, PARRIS ISLAND, SOUTH CAROLINA 
. PAGE 1 OF 4 

Recommended Control Measures Hazard Monitoring 

1) Use real-time monitoring instrumentation, action levels, and identified It Is anticipated that potential contaminant 
PPE to control exposures to potentially contaminated media (e.g. air, concentrations at outdoor sample Icx:ations will ~ot 
water, soils, etc.). Generation of dusts should be minimized to the greatest represent an Inhailltion hazard. 
extent possible. If airbome dusts are observed, area weUing methods will be 
used. If area welling methods are not feasible, upgraded levels of protection 01' Photoionization Detector wI 10.2 eV UV lamp SOUlce, 
termination of activities will be used to minimize exposure to excessive airbome or a Flame Ionization Detector, will be used as foil JWS:. 

dusts. 
2) Decontaminate all equipment and supplies between boreholes and prior Source (borehole and geoprobe sampler) monitoring 
to leaving the site. will be conducted at regular intervals determined t y the 
3) All equipment to be used will be SSO. The SSO will also monitor the breathing zOlle 
- Inspected in accordance with Federal safety and transportation (8Z) of all potentially affected employees, with the 
guidelines, OSHA (1926.600,.601,.602), and manufacturers design and following guidance: 
documented as such using the EqUipment Record Sheet (See Section 
10.0 of the B&R Environmental HeaHh and Safety Guidance Manual). - Workers must don Level C PPE if Ilustained 82 
- Operated by knowledgeable operators, and knowledgeable ground crew. concentrations are above 50 ppm. 
- Used within establish safe zones and routes of approach 
- Only manufacturer approved equipment may be used in conjunction with - Workers must evacuate to a safe area if sustailled 
equipment repair procedures (i.e. pins, etc.). 8Z concentrations exceed 500 ppm. 

In addition, to equipment considerations the following safe operating Some of the contaminants of concem are solids, aoc are 
procedures will be incorporated: non-detectable USing PIDIFID direct reading instrummts. 
- All personnel not directly supporting the subsurface investigation will Also, other site contaminants may adhere to or be IlClrt of 
remain at least 15 feet from the point of operation. airbome dusts or particulates generated during site 
- Hydraulic masls or other projecting devices shall be at least 20 feet from activities. Generation of dusts should be minimized '0 the 
overhead power lines unless they are shielded and a minimum of 3 feet greatest extent possilte to avoid inhalation of 
from underground utilities unless the exact location of the underground contaminated dusts or particulates. Evaluation of du >I 
utility Is known. concentrations will be performed by observing oor1< 
- Work areas will be kept clear of clutter. conditions for visible dust clouds. Potential exposure 10 

- Secure all loose articles, PPE and clothing 10 avoid possible contaminated dust will be controlled using water 
entanglement. I suppression, by avoiding dust plumes, or by upgradir Ig the 
- All equipment shall be equipped with movement warning systems. level of protection. Upgrade to Level C protection sh 311 
- All personnel working in high equipment traffic areas are required to occur anytime sustained visible dust is present in a 
wear reflective vests for high visibility. oor1<er's breathing zone. 
- Hand signals will be established prior to the commencement of drilling 
activities. The SSO may perform noise dosimetry to ensure thaI 
- The driller and helper can simultaneously handle moving augers or 
flights only when there is a stand by person to activate the emergency stop 

noise levels are not excessive. 

device. Where the utility clearance cannot be obtained in il 
- The driller must never leave the controls while tools are rotating unless reasonable period, or not located, drilling shall pro ;eed 
all personnel are clear of rotating equipment. with extreme caution using a magnetometer for . 
- A long handled shovel or equivalent shall be used to clear away drill periodic downhole surveys every 2 feet to a depth of at 
cuttings from the hole and rotating equipment. Hands or feet shall not be least 6 feet. 
used for this purpose. 
- Never climb a drill mast while eqUipment is rotating. 
- Use ANSI approved lall protection (I.e., belts, lanyards and a fall 
protection slide rail) or portable ladders which meet OSHA's requirements 
when climbing drill masts. 
- All personnel will be instructed in the location and operations of the 
emergency shut off device(s). This device will be tested initially (and then 
periodically) to insure its operational status. 
- The drilling and support vehicles will be moved no closer than 3 feet to 
banks or excavations unless the sidewalls are supported. 
4) Hearing protection will be used during all subsurface activities. 
5) All utility clearances shall be obtained prior to subsurface activities. 
Prior to any subsurface investigations, the locations of all underground 
utilities will be identified and marked. Obtain wriUen permit clearance prior 
to all subsurface investigations. 
6) Use machinery or multiple personnel for heavy lifts. Use proper lifting 
techniques. 
7) Avoid nesting areas, employ repellents. Report potential hazards to the 
SSO. 
8) Preview work locations for unstable/uneven terrain. 
9) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all loose articles to avoid possible entanglement. 
- All equipment shall be equipped wfth movement warning systems. 
- Use safety bens and follow the s~e traffic rules. 
10) Wear appropriate clothing for weather cond~ions. Provide acceptable 
sheHer and liquids for field crews. Add~ionat information regarding cold/heat 
stress concems is provided in section 4 of the 8roVvTl & Root Environmental 
HeaHh and Safety Guidance Manual. 

Personal Protective Equipment Decontam Inatlon Procedure. 

All subsurface operations are to be initiated in Level D Personnel Decontamination will consist at a 
protection. Level 0 protection constitutes the soap/water wash and rinse for outer protective 
following minimum protection equipment (boots, gloves, PVC splash su~s, etc.). This 
- Standard field attire (Long sleeve shirt; long pants) function wiU take place at an area adjacent to the site 
- Tyvek coveralls and disposable boot covers if surface activfties. This procedure will consist 01: 
cootamination is present or If the potential exists for - Equipment drop 
soiling oor1< aUire. - SoapIwater wash and rinse of outer boots and gloves 
- Nftrile gloves or leather gloves wfth surgical style inner 
gloves Note: For PPE Level C, cartridge change out oould take 
- Safety shoes (Steel toe/shank) place at this point, if necessary. 
- Safety glasses 
- Hardhat - SoapIwater wash and rinse of the outer splash su~, as 
- Reflective vest for high traffic areas applicable 
- Hearing protection ior high noise areas, as directed by • Outer suit, boot covers, outer glove removal 
theSSO. - Respiratory (face mask) protection removal 

- Wash hands and face, leave contamination reduction 
LavalC zone 

Upgrade to Level C protection, defined as follows, may 
be necessary as discussed under Hazard Monitoring. 
- FuH-face Air-Purifying Respirator (APR) wfth a 
combination High Efficiency Particulate Air (HEPA) fiHer 
and organic vapor (OV) cartridge. 
- Standard fiek::! aUire (long sleeve shirt; long pants) 
- Tyvek coveralls and disposabfe boot covers. Note: 
PVC splash suit and impermeable boot covers required if 
a potential for splashes or contact with pesticides exists. 
All joints in the ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must closely inspect aH PPE 
prior to beginning anyon-site activities. 
- Nitrile glOves or leather gloves wfth surgical style Inner 
gloves 
- Safety shoes (Steel toe/shank) 
- Hardhat (when overhead hazards exists, or identified 
as an operation requirement) 
- Reflective vest for high traffic areas 
- Hearing protection for high noise areas, as directed by 
theSSO. 

Rt;vision I O-J./20NH 



I 

1 hrks/Oparalion/ Locations 

h Ml-media sampling 
il n&ding soils (surface, 
5 ;ubsurface); waler 
( groundwaler, sediment, and 
5 ;urface water) 

his task also includes 
jroundwater-level 
neasuremenls and slug tesls 
hydraulic conductivfty 
esting) 

Anticipated Hazards 
Chemidal Hazards 

1) General contaminanls of concern associated with 
lhis site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2- 
ethylhexyl]phthalate), pesticides (primarily chlordane, 
DDT, DDE, and ODD), PAHs, and PCSs (primarily 
Aroclor 1260). None of the contaminants, however, are 
present in significant concentraHons to represent an 
inhalation hazard. Nonetheless, 1 is recommended 
Ihat exposure (via inhalation. ingestion, or skin contact) 

to these contaminants be minimized. Further 
inform&on on these contaminants and other potential 
contaminants is presented in Table 6-l. 

2) Transfer of contamination into clean areas 

Physical hazards 

3) Noise 
4) Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Natural hazards (Insect/animal bites and slings) 
6) Contact with sharp objects (glass, metal, etc.) 
9) Vehicular and foot traffic 
10) Ambient temperature extremes (heat stress) 

TABLE 5-l 

TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
JERICHO ISLAND DISPOSAL SITE 
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Recommended Control Measures 
1) Use real-time monitoring instrumentation, action levels, and identified 
PPE 16 control exposures to potentially contamihated media (e.g. air, 
water, soils). Generation of dusts should be minimized to the greatest extent 
possble. If ahborne dusts are observed, area waiting methods till be used. If 
area wetting methods are not feasibfe, upgraded levels of protection or 
termination of activities will be used to minimize emsure to observed airborne 
dusts. 

2) Decontaminate all equipment and supplies between sampling loca(ions 
and priir to leaving the site. 

3) When sampling at the drill rig use hearing proleclion. The use of 
hearing protection outside of 25 feel from the drill rig should be 
incorporated under the following condition: 

If you have to raise your voice to talk to somaone who is within 2 feet 
of your location, hearing protection must be worn. 

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting 
techniques. 

5) Use pinch bars or other equipment (0 keep hands from the point of 
operation. 
- A remote sampling device must be used to sample drill cuttings near 
rotating tools. The equipment operator shall shutdown machinery if the 
sampler is near moving machinery parts. 

6) Preview work locations for unstable/uneven terrain. 

7) Avoid nesting areas, employ repellents. Report potential hazards to the 
sso. 

6) Avoid contacting sharp objects by observing sampling media for 
objects. Wear appropriate PPE (e.g., leather gloves and safety shoes) if 
objects must be touched. 

9) Traffii and equipment considerations are to include the following: 
- E&&fish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all loose articles lo avoid possible entanglement. 
- All equipment shall be equipped v&h movement warning systems. 
- Use safety belts and fdbw the site lraffii rules. 

10) Wear appropriate clothing for weather condfiions. Provide acceptable 
shelter and liquids for field crews. Addflbnal information regarding cokUheat 
stress concerns is provided in section 4 of the Brow & Rool Environmental 
Health and Safely Guidance Manual. 

Hazard Monitoring 
- tt is rnticipated that potential contaminant 

concentrations ti outdoor sample locaions will not 
represent an inhaiatkm haxard. 

A Photoionization Detector w/ 10.2 eV UV lamp scurce, 
or a Flame Ionization Detector, will be used to moilitor 
for applicable site contaminants. 

Source (borehole and geoprobe sampler) monitori ig 
will be conducted at regular intervals determined by the 
SSO. The SSO will also monitor the breathing zone 
(BZ) of all potentially affected employees, with the 
following guidance: 

- Workers must don Level C PPE if sustained BZ 
concenlralions are above 50 ppm. 

- Workers must evacuate to a safe area if sustai ied 
Bi! concentrations exceed 500 ppm. 

Some of the contaminants of concern are solids, ant are 
non-detectable using PID/FID direct reading instrumtnts. 
Also, other sife contaminants may adhere to or be prt of 
airborne duals or particufales generated during sfte 
actfvities. Generation d dusts should be minimized 1 J the 
greatest extent possbfe to avoid inhafation of 
conlamina@cl dusts or partfculates. Evaluation of du St 
concentrations will be performed by cbsetving work 
ccadlllbns for visibfe dusl clouds. Potential exposure IO 
cmtamineled duel Ml be contrdkd using water 
suppression, by avoiding dust plumes, or by upgrading the 
level d protection. @grade to Level C prdectbn sh 111 
occur anytime sustained visble dust is present in a 
tier’s braat hing zone. 

Personal Protective Equipment 
Level D protection will be utilized for the initiation of all 
sampling activities. 

Level D - (Minimum Requirements) 
- Standard field attire (bng &eve shirt; bng pants) 
- Tyvek coveralls and dispo&fe boot covers if surface 
contamination is present or il the potential for soiUng 
vu& attire exists. 
- Nitrile gbves with surgical style inner gbves for soil 
and groundwater sampfing 
- Safety shoee (steel to&hank) 
- Safety glasses 
- Hardhat (when ovemead hazards exfsts, or fdentified 
as a of~ration requirement) 
- Reflective vast for high traffic areas 
- Hearing pmteclfon for high noise areas, or as directed 
on an operation by operatii scenario. 
- Leather or suilabfe gbve if contacting sharp cbjecls 

Excsseive chemical contaminant concentrations 
impacting fieM crews during this task are not 
anticipated. The following lnformatlon Is based 
on a contingency action only. 

Level C 

Upgrade to Level C pmfection, defined as follows may 
be necessary as discussed u@er Hazard Monitoring. 
- Full-face Air-Purffying Respirabr (APR) with a 
combination High Efficiency Particulale Air (HEPA) filter 
and organic vapor (OV) cartridge. 
- Standard field attire (long sleeve shki; long pants) 
- Tyvek coveralls and disposable boot covers. Note: 
PVC @ash suil and impermeable boot covers required if 
a potential for @ashes or contact wilh pestfckles elsts. 
All joints in Ihe ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must cbsely inspect all PPE 
prior to beginning any on-site activitiis. 
- Nitrfle gloves or leather gloves with surgical style inner 
gloves 
- Safety shoes (Steal lo&hank) 
- Hardhat (when overhead hazards exists, or identified 
as an ofn3ration requirement) 
- Reflective vest for high traffii areas 
- Hearing protection for high noise areas, as directed by 
the SSO. 

Decontamination Pr0cedumr 
Personnel Decontamination will consist of a 
soap/water wash and rinse for outer protective 
equipment (e.g. boots, gloves, PVC splash suits, etc.). 
This function will take place al a satellite location. 
Disposable PPE will be bagged between sampling 
events. 

This decontamination procedure for Level D protection 
will consist of 
- Equipment drop 
- Soap/water wash and rinse of outer boots and outer 
gloves, as applicable 
- Soap/water wash and rinse of the outer splash suit, 
as applicable 
APR cmtridge change out wouM take place at this 
point, if applicable. 
- Outer suii, boot covers, outer glove removal 
- Respiratory (face mask) protection removal, if 
applicable 
- Wash hands and face,jeave contamination reduction 
zone 

Equlpmsnt Decontamination . 

Samplfng equipmenl will be decontaminated as per the 
requirements in the Sampling and Analysis Plan an&r 
Work Plan. 

MSDS for any decon solutions (Afconox, melbnol, 
isopropanol, hexane. etc.) will be cblained and used to 
determine proper handling 1 dimI methods and 
pro&&e measures (PPE, first-aid, etc.). 

All aqu@ment used in the exclusion zone will require a 
complete decontamination between locations and fnior to 
removal from the site. 

The FOL or the SSO will be respor&le for evafualfng 
equbment arriving onsle and that which is lo leave the 
site. No equipment till be authorized access or exit 
tihoul thii evakratiin. 

Rcvisit)n I 04/20/9X 
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'" Locations 

Multi-media sampling 
including soils (surface, 
subsurface); waler 
(groundwater, sediment, and 
surface water) 

This task also includes 
groundwater-tevel 
measurements and slug tests 
(hydraulic conductivity 
testing) 

A 

Chemical Hazards 

1) General contaminants of concern associated with 
this site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2-
ethylhexyl]phthalate), pesticides (primarily chlordane, 
DDT, DOE, and DOD), PAHs, and PCBs (primarily 
Aroclor 1260). None 01 the contaminants, however, are 
present in signilicant concentrations to represent an 
inhalation hazard. Nonetheless, n is recommended 
that exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimized. Further 
inlormation on these contaminants and other potential 
contaminants is presented in Table 6-1. 

2) Transfer of contamination into clean areas 

Physical hazards 

3) Noise 
4) Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Natural hazards (InsecVanimal bites and stings) 
8) Contact with sharp objects (glass, metal, etc.) 
9) Vehicular and foot traffic 
to) Ambienllemperature extremes (heat stress) 

TABLE 5-1 
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n IControl" 
~)_ U 'real-time "'''''''''';''11 instrumentation, action levels, and 'u"" .... "u 
PPE to control exposures to potentially contaminated media (e.g. air, 
water, soils). Generation of dusts shoukl be minimized to the greatest extent 
possible. If airborne dusts are observed, area wetting methods wiD be used. II 
area wetting methods are not feasible, upgraded levels of protection or 
termination of activities will be used to minimize exposure to observed airborne 
dusts. 

2) Decontaminate all equipment and supplies between sampling locations 
and prior to leaving the site. 

3) When sampling at the drill rig use hearing protection. The use 01 
hearing protection outside of 25 feet from the drill rig should be 
incorporated under the following condition: 

If you have to raise your voice to talk to someone who is within 2 feet 
of your location, hearing protection must be worn. 

4) Use machinery or multiple personnel lor heavy tilts. Use proper lilting 
techniques. 

5) Use pinch bars or other equipment to keep hands from the point of 
operation. 
- A remote sampling device must be used to sample drill cuttings near 
rotating tools. The equipment operator shall shutdown machinery if the 
sampler is near moving machinery parts. 

6) Preview work locations lor unstable/uneven terrain. 

7) Avoid nesting areas, employ repellents. Report potential hazards to the 
SSO. 

8) Avoid contacting sharp objects by observing sampling media lor 
objects. Wear appropriate PPE (e.g., leather gloves and safety shoes) if 
objects must be touched. 

9) Traffic and equipment considerations are to include the folloWing: 
- Establish safe zones of approach (i.e. 800m + 3 feet). 
- Secure all loose articles to avoid possible entanglement. 
- All equipment shall be equipped with movement waming systems. 
- Use salety belts and follow the site traffic rules. 

10) Wear appropriate clothing for weather conditions. Provide acceptable 
shelter and liquids for field crews. Additional information regarding cokVheat 
stress concems is provided in section 4 of the Brown & Root Environmental 
Health and Safety Guidance Manual. 

Hazard" -~ 

It Is that potential ....... _ ........... 
concentl1ltlons III outdoor sample location. willilot 
represent an Inhalation hazard. 

A Photoionization Detector w/1 0.2 eV UV lamp scurce, 
or a Flame Ionization Detector, will be used 10 mo"itor 
lor applicable site contaminants. 

S?urce (borehole and geoprobe sampler) monitori 19 
will be conducted at regular intervals determined by the 
SSO. The SSO will also monitor the breathing zo"e 
(Bl) of all potentially affected employees, with the 
lollowing guidance: 

" Workers must don Level C PPE if sustained BZ 
concentrations are above 50 ppm. 

• Workers must evacuate to a safe area if sustai led 
BZ concentrations exceed 500 ppm. 

Some of the contaminants of concem are solids, aoo are 
non-detectable using PID/FtD direct reading instrurm.nts. 
Also, other sne contaminants may adhere to or be pert of 
airborne dusts or particulates generated during site 
activities. Generation of dusts should be minimized \:) the 
greatest extent possible to avoid inhalation of 
contaminated dusts or particulates. Evaluation of du it 
ooncentrations will be periormed by observing work 
conditions for visible dust clouds. Potential exposure 10 

contaminated dust \WI be controUed USing water 
suppression, by avoiding dust plumes, or by upgradillg the 
level of protection. Upgrade to Level C protection sh III 
occur anytime sustained visible dust is present in a 
Y«lrker's breathing zone. 

- ,~. -
Level 0 protection will be utilized for the initiation of all 
sampling activities. 

Level 0 - (Minimum Requirements) 
- Standard field attire (long sleeve shirt; long pants) 
- Tyvek coveralls and disposable boot covers if surface 
contamination is present or if the potential for soiling 
v.crk attire exists. 
- Nitrile gloves with surgical style inner gloves for soil 
and groundwater sampling 

. - Safety shoes (steel toe/shank) 
- Safety glasses 
- Hardhat (~en ove1head hal1:irds exists, or identified 
as a operation requirement) 
- Reflective vest for high traffic areas 
" Hearing protection for high noise areas, or as directed 
on an operation by operation scenario. 
- Leather or suitable glove if contacting sharp objects 

Exces.lve chemical contaminant concentration. 
Impacting field crews during this task are not 
anticipated. The following Information I. based 
on a contingency action only. 

Level C 

Upgrade to level C protection, defined as follows, may 
be necessary as discussed under Hazard Monitoring. 
• Full-face Air-Purifying Respirator (APR) with a 
combination High Efficiency Particulate Air (HEPA) filter 
and organic vapor (OV) cartridge. 
" Standard field attire (bog sleeve shirt; long pants) 
- T yvek coveralls and disposable boot covers. Note: 
PVC splash suit and impenneable boot covers required if 
a potential for splashes or contact with pesticides exists. 
All joints in the ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must closely inspect aU PPE 
prior to beginning anyon-site activities. 
- Nitrile gloves or leather gloves with surgical style inner 
gloves 
- Safety shoes (Steelloelshank) 
- Hardhat (~en overhead hazards exists, or identified 
as an operation requirement) 
- Reflective vest for high traffic areas 
- Hearing protection lor high noise areas, as directed by 
the SSO. 

n ,D...,.,._ •• __ 
-............. , ...... VI.... lWui consist of a 

soap/water wash and rinse for outer protective 
equipment (e.g. boots, gloves, PVC splash suits, etc.). 
This function will take place at a satellite location. 
Disposable PPE will be bagged between sampling 
events. 

This decontamination procedure for Level 0 protection 
will consist of 
- Equipment drop 
- Soap/water wash and rinse of outer boots and outer 
gloves, as applicable 
- Soap/water wash and rinse 01 the outer splash suit, 
as applicable 
APR cartridge change out would take place at this 
point, if applicable. 
- Outer suit, boot covers, outer glove removal 
- Respiratory (face mask) protection removal, if 
applicable 
- Wash hands and face,Jeave contamination reduction 
zone 

Equipment Decontamination -

Sampling equipment will be decontaminated as per the 
requirements in the Sampling and Analysis Plan and/or 
Work Plan. 

~SDS for any decon solutions (AIconox, methanol, 
Isopropanol, hexane, etc.) Will be obtained and used to 
determine proper handling I disposal methods and 
protective measures (PPE, first-aid. etc.). 

AJI equipment used in the el(Clusion zone will require a 
complete decontamination between locations and prior to 
removal from the site. 

The FOL or the SSO \WI be responsible for evaluating 
equipment arriving onsite and that which is to leave the 
site. No equipment will be authorized access or e>dt 
without this evaluation. 
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kLE 5-1 

‘asks/Operation/ Locations 

Aobilizationl 
Iemobilization 

Decontamination of Sampling 
and Heavy Equipment 

Anticipated Hazards 
‘hysical Hazards 

) Lifting (muscle strains and pulls) 
!) Pinches and compressions 
I) Slip, trips, and falls 
I) Heavy equipment hazards (rotating equipment, 
lydraulic lines, etc.) 
i) Natural hazards (Insect/animal bites and slings) 
i) Vehicular and foot traffic 
‘) Ambient temperature extremes (heal stress) 

Chemical Hazards 

I) General contaminants of concern associated with 
:his site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2- 
~IhylhexylJphthalate), pesticides (primarily chlordane, 
DDT, DDE, and DDD), PAHs. and PCBs (primarily 
?rcc!or 1260). None c! the contcminants, however, are 
presenl in significant concentrations lo represent an 
inhalalion hazard. Nonetheless, it is recommended 
lhat exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimized. Further 
information on these contaminants and other potential 
contaminants is presented in Table 6-1. 

2) Decontamination fluids - Liquinox (detergent), 
acetone or methanol, and hexane 

Physical Hazards 

3) Lifling (muscle strains and pulls) 
4) Noise 
5) Flying projectiles 
6) Vehicular and foot traffic 
7) Ambient temperature exlremes (heat stress) 
6) Slips, trips, and falls 

TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
JERICHO ISLAND DISPOSAL SJTE 
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Recommended Control Measures 
1) Use machinery or multiple personnel for heavy Ms. Use proper lifting 
techniques. 
2) Use pinch bars or other equipment to keep hands from the machine 
point of operation. 
3) Preview work locations for unstable/uneven terrain. 
4) All equipment will be 

Inspected in accordance wilh OSHA, and manufacturers 
design. 
Operated by knowledgeable operators. and knowledgeable 
ground crew. 

Personal Protective Equipment 
Level D - (Minimum Requirements) 
- Standard field attire (Long sleeve shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Safety g/asses 
- Hardhat (when overhead hazards exists, or 
identified as a operation requiremenf) 
- Reflective vest for high traffic areas 
- Hearing prokction for high noise areas, or as 
directed on an operation by operalion scenario. 

5) Avoid nesting areas, use repellents. Report potential hazards to the (Items in italics are deemed oplional as conditions or 
sso. the FOL or SSO dictate.) 
6) T&ii and equipment considerations are to include Ihe following: 
- Establish safe zones d appmach (i.e. Boom + 3 feet). 
- Secure all kiose articles to avoid possible entanglement. 
- All equipment &al be equipped tih movement VKaming systems. 

; 
Use safety belts and folbw the site traffic rules. 

Wear appropriate clothing for weather condiiions. Provide acceptable 
shelter and liquids for field crews. Addiiional information regarding coldrheat 
stress concerns is provided in section 4 of the Brown & Root Environmental 
lieallh and Safety &lance Manual. 
1) and 2) Employ protective equipment to minimize contact with site 
contaminants and hazardous decontamination fluids. Obtain 
manufacturer’s MSDS for any deconlamination solvents used onsite. Use 
appropriate PPE as identified on MSDS. All chemicals used must be listed 
on the Chemical Inventory for the site, and site activities must be 
consistent with the Hazard Communication seclion of Ihe Health and 
Safety Guidance Manual (Section 5). 

Use visual observation, and real-time monitoring 
instrumentation lo ensure all equipment has been 
properly cleaned of contamination and dried. AHe 
decon is completed, screen equipment with a PI0 
If any elevated readings (I.e., above background) 
observed, perform decon again and rescreen. RE 
until no elevated PID/FID readings are noted. 

For Heavy Equipmenl 
This applies to high pressure soap/water, steam 
cleaning wash and rinse procedures. 

Level D Minimum requirements - 
- Standard field attire (Long sleeve shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Chemical resistant boot cove:s 
- Nitrile outer gloves, cotton litters 
- PVC Rains& or PE or PVC coated Tyvek 
- Safely glasses underneath a splash shield 
- Hearing prOteCtion (plugs or muffs) 

3) Use multiple persons where necessary for liflinq and handling sampling 
equipment for deconfamination purposes. 

4) Wear hearing protection when operating pressure washer. 

5) Use eye and face protective equipment when operating pressure 
washer. All other personnel must be restricted from the area. 

6) Traffii and equipment considerations are to include Ihe folbwing: 
- Establish safe zones d approach (i.e. Boom + 3 feet). 
- Secure all loose articles to avoid possible entanglement. 
- All equipment shall be equipped with movement warning systems. 
- Use safety belts and follow the site traffic rules. 

7) Wear appropriate clothing for weather conditions. Provide acceplable 
sheller and liquids for fieM crews. Ackliliinal information regarding c&&heat 
stress concerns is provided in section 4 of the Brown B Rod Envimnmenlal 
Heailh and Safety Guidance Manual. 

6) Preview work locations for unstable/uneven terrain. 

Not required 
Hazard Monitoring 

Respiratory protection is not anticipated for this 
activity. 

For sampling equipment (trowels, MacroCore 
Samplers, bailers, etc.), the following PPE is required 

Level D Minimum requirements - 
- Standard field altire (Long sleeve shirt; bng pants) 
- Safety shoes (Steel toe/shank) 
- Nitrile outer gloves, cotton liners 
- Salety glasses underneath a splash shield 

In the event of overspray of chemical 
decontamination fluids employ PVC Rainsuits or PE 
or PVC coated Tyvek as necessary. 

Dacontaminatlon Procedums 
Not required 

This decontamination procedure for Level D protection 
will consist of 

- Soap/water wash and rinse of outer glo\ies 
- Soap/water wash and rinse of the outer splash suit, 
as applicable 
- Remove PPE, dispose of as appropriate 
- Wash hands and face, leave contamination reduction 
zone 

Equipment Dacontaminatlon - All heavy equipment 
decontamination will take place at a centralized 
decontamination pad utilizing steam or pressure 
washers. Heavy equipment such as geoprobe, will 
have the wheels and tires cleaned along with any loose 
debris removed, prior to transporting to the central 
decontamination area. All site vehicles will be 
restricted access to exclusion zones, or also have their 
wheels/tires sprayed off as not to track mud onto Ihe 
roadways servicing this installation. Roadways shall 
be cleared of any debris resulting from the onsite 
activity. 

Ml equipment used in the exclusion zone will require a 
:omple(e decontamination between locations and prior 
:o removal from the site. The FOL or the SSO will be 
responsible for evaluating equipment arriving onsile 
nnd that which is to leave the sile. No equipment will be 
authorized access or exit without this authorization. 

Evaluation will consist of 
Visual inspection 
Scanning equipment wilh monitoring instruments 

• 

• 

Demobilization 

Decontamination of Sampling 
and Heavy Equipment 

Hazards 

1) Lifting (muscle strains and pulls) 
2) Pinches and compressions 
3) Slip, trips, and falls 
4) Heavy equipment hazards (rotating equipment, 
hydraulic lines, etc.) 
5) Natural hazards (Insect/animal bites and stings) 
6) Vehicular and foot traffic 
7) Ambient temperature extremes (heat stress) 

Hazards 

1) General contaminants of concern associated with 
this site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2· 
ethylhexyljphthalate), pesticides (primarily chlordane, 
DDT, DOE, and DOD), PAHs, and PCBs (primarily 
.1I.rcc!or 1260). None of the cont:!l!1!nants, however, are 
presenl ill significant concentratiorn. to I'Itplttsent an 
inhalation hazard. Nonetheless, it is recommended 
that exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimized. Further 
information on these contaminants and other potential 
contaminants is presented in Table 6-1. 

2) Decontamination fluids· Liquinox (detergent), 
acetone or melhanol, and hexane 

Physical Hazards 

3) Lifting (muscle strains and pulls) 
4) NOise 
5) Flying projectiles 
6) Vehicular and foot traffic 
7) Ambient temperature extremes (heat stress) 
8) Slips, trips, and falls 
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Recommended 
1) Use machinery or muMiple 
techniques. 
2) Use pinch bars or other equipment to keep hands from the machine 
point of operation. 
3) Preview work locations for unstable/uneven terrain. 
4) All equipment will be 

Inspected in accordance with OSHA, and manufacturers 
deSign. 
Operated by knowledgeable operators, and knowledgeable 
ground crew. 

5) Avoid nesting areas, use repellents. Report potential hazards to the 
SSO. 
6) Traffic and equipment considerations are to include the following: 
• Establish safe zones at approach (i.e. Boom + 3 feet). 
• Secure all loose articles to avoid possible entanglement. 
• All equipment shan be equWSd W1h movement warning systems. 
• Use safety bells and follow the s~e traffic rules. 
7) Wear appropriate clothing for weather condttions. Provide acceptable 
sheher and liquids for field crews. Addkional information regarding cofdlheat 
stress concerns is provided in section 4 of the Brown & Root Environmental 

1) and 2) Employ protective equipment to contact 
contaminants and hazardous decontamination fluids. Obtain 
manufacturer's MSOS for any decontamination solvents used onsite. Use 
appropriate PPE as identified on MSDS. All chemicals used must be listed 
on the Chemical Inventory for the sHe, and site activities must be 
consistent with the Hazard Communication section of the Health and 
Safety Guidance Manual (Section 5). 

3) Use multiple persons where necessary for liftin~ and handling samplil',g 
equipment for decontamination purposes. 

4) Wear hearing protection when operating pressure washer. 

5) Use eye and face protective equipment when operating pressure 
washer. All other personnel must be restricted from the area. 

6) Traffic and equpnent considerations are to include the following: 
• Establish safe zones eX approach (i.e. Boom + 3 feet). 
• Secure all /oose articles to avoid possible entanglement. 
• All equipment shall be equipped W1h movement waming systems. 
• Use safety bens and follow the site traffic rules. 

7) Wear appropriate clothing for weather condHions. Provide acceptable 
sheller and liquids for field crews. AddHional information regarding coId'heat 
stress concerns is provided in section 4 of the Brown & Roo! Environmental 
Health and Safety Guidance Manual. 

8) Preview work locations for unstable/uneven terrain. 

visual and real-time monitoring 
instrumentation to ensure all equipment has been 
properly cleaned of contamination and dried. Afte·· 
decon is completed, screen equipment with a PID,FID. 
If any elevated readings (I.e., above background) ure 
observed, perform deeon again and rescreen. Repeat 
until no elevated PID/FIO readings are noted. 

. mum Requirements) 
Standard field attire (Long sleeve shirt; long pants) 

- Safety shoes (Steeltoelshank) 
- Safety glasses 
• Hardhat (when overhead hazards exists, or 
identified as a operation requirement) 
• Reflective vest for high traffic areas 
• Hearing protection for high noise areas, or as 
directed on an operation by operation scenario. 

(Items in italics are deemed optional as conditions or 
the FOL or SSO dictate.) 

For Hea vy CClIIJIDlme,m 

This applies to high pressure soap/water, steam 
cleaning wash and rinse procedures. 

Level 0 Minimum requirements· 
• Standard field attire (Long sleeve shirt; long pants) 
• Safety shoes (Steel toe/shank) 
• Chemical resistant boot cove~s 
• Nitrile outer gloves, cotton 1i'lers 
• PVC Rainsuils or PE orPVC coated Tyvek 
• Safety glasses underneath a splash shield 
• Hearing protection (plugs or muffs) 

Respiratory protection is not anticipated for this 
activHy. 

For sampling equipment (trowels, MacroCore 
Samplers, bailers, etc.), the lollowing PPE is required 

Level 0 Minimum requirements· 
• Standard field allire (Long sleeve shirt; long pants) 

Safety shoes (Steel toe/shank) 
- Nitrile outer gloves, cotton liners 
• Safety glasses underneath a splash shield 

In the event of overspray of chemical 
decontamination fluids employ PVC Rainsuits or PE 
or PVC coated Tyvek as necessary. 

Not required 

protection 
will consist of 

• Soap/water wash and rinse of outer gloves 
• Soap/water wash and rinse of the outer splash suit, 
as applicable 
• Remove PPE, dispose of as appropriate 
- Wash hands and face, leave contamination reduction 
zone 

Equipment DecontaminatIon· All heavy equipment 
decontamination will take place at a centralized 
decontamination pad utilizing steam or pressure 
washers. Heavy equipment such as geoprobe, will 
have the wheels and tires cleaned along with any loose 
debris removed, prior to transporting to the central 
decontamination area. All site vehicles will be 
restricted access to exclusion zones, or also have their 
wheels/tires sprayed off as not to track mud onto the 
roadways servicing this installation. Roadways shall 
be cleared of any debris resulting from the onsite 
activity. 

All equipment used in the exclusion zone will require a 
complete decontamination between locations and prior 
to removal from the sHe. The FOL or the SSO will be 
responsible for evaluating equipment arriving onsile 
and that which is to leave the site. No equipment will be 
authorized access or exit without this authorization. 

Evaluation will consist of 
• Visual inspection 

with 
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TABLE 5-1 

TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR ’ 

B 

JERICHO ISLA.ND DISPOSAL SITE 
MARINE CORPS RECRUIT DEPOT, PARRIS ISLAND, SOUTH CAROL’INA 

PAGE 4 OF 4 

I 

I I I 
)W management and 
loving IDW drums to 
torage areas 

Sulveying 

(including Global Positioning 
System and High Resolution 
Cesium Vapor 
Magnetometer/Gradiometer) 

Chemical Hazards 

1) General contaminants of concern associated with 
this site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2- 
ethylhexyl]phthalate), pesticides (primarily chlordane, 
DDT, DDE, and DDD), PAHs, and PCBs (primarily 
Aroclor 1260). None of the contaminants, however, are 
present in significant concentrations to represent an 
inhalation hazard. Nonetheless, it is recommended 
that exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimized. Further 

1) Employ real-time monitoring instrumentation, action levels, and identify- lt i8 anticipated that potent&l contaminant 
PPE to control exposures to potentially contaminated medias (e.g. air, concentrations at outdoor aample locatlone will :lot 
water, soils). rapreeent an Inhalation hazard. 

2) Decontaminate all equipment and supplies, if they become 
contaminated, between locations and prior to leaving the site. 

3) When using heavy equipment to move IDW drums employ hearing 
proteclion. 

A Photoionization Detector w/ 10.2 8V UV lamp scurce, 
or a Flame Ionization Detector, will be used to moliitor 
for applicable site contaminants. 

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting 
techniques. 

Source (borehole and geoprobe sampler) monitori ig 
will be conducted at regular intervals determined by the 
SSO. The SSO will also monitor the breathing ZOI 18 
(BZ) of all potentially affected employees, with the 
following guidance: information on these antaminants and other potential 

contaminants is presented in Table 6-1. 5) Use pinch bars or other equipment to keep hands from the point of 
operation. 

2) Transfer of contamination into clean areas 

Physical hazards 

3) Noise 
4j Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Natural hazards (Insect/animal bites and stings) 
6) Vehicular and foot traffic 
9) Ambient temperature extremes (heat stress) 

6) Preview work locations for unstable/uneven terrain. 

7) Avoid nesting areas, employ repellents. Report potential hazards to the 
sso. 

6) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all loose arttles to avoid possible entanglement. 
- All equipment shall be equipped with movement warning systems. 
- Use safety belts and folbw lh8 site traffii rules. 

I Phpical Hazards 

1) Slip, trips, and falls 
2) Natural hazards (Insect/animal bites and stings) 
3) Vehicular and foot traffic 
4) Ambient temperature extremes (heat stress) 

9) Wear appropriate clothing for weather conditions. Provide acceptable 
~kliei end liquids for field crews. Addiiicr 41 i.n!oirdk ;tgc*ing cold’hea! 
stress concerns is provided in section 4 of the Brown R fioot Environmentai 
Health and Safety Guidance Manual. 

.- 
1) Preview work locations for unstable/uneven terrain. Sarriiade all 
excavations from access closer lhan two feet from the edge. 
2) Avoid nesting areas, use repellents. Report potential hazards to the 
sso. 
3) Traffic and equipment considerations are lo include the following: 
- Establish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all loose articles to avoid possible entangbment. 
- All equipment shall be equipped with movement warning systems. 
- Use safety belts and follow the siie traffii rules. 
4) Wear appropriete clothing for weather conditions. Provide acceptable 
shelter and liquids for field crews. Addiiional information regarding coWheat 
stress concerns is provided in section 4 of the Brown B Root Environmental 
Health and Safety Guidance Manual. 

- Workers must don Level C PPE if sustained BZ 
concentrations are above 50 ppm. 

- Workers must evacuate to a safe area if sustai led 
l3Z concentrations exceed 500 ppm. 

Level D protection will be utilized for the initiation of all 
sampling activities. 

Level D - (Minimum Requirements) 
- Standard field attire (long sleeve shirt; long pants) 
- Tyvek coveralls and disposable boot covers if surface 
contamination is present or if the potential for soiling 
bunk attire exists. 
- Nitrile gbves tih surgical style inner gbves for soil 
and groundwater sampling 
- Safety shoes (steel to&hank) 
- Safely glasses 
- Hardhat (when overhead hazards exists, or identified 
as a operation requirement) 
- Reflective vest for hiih traffic areas 
- Hearing pmtection for high noise areas, or as directed 
on an operation by operation scenario. 

Excesrlve chemlcaf contamhant concentrations 
impacting flekl crewa during this task are not 
aikclpated. The followlng lnfonnatlon Is baeed 
on a contingency action only. 

Level c 

Some of the contaminants of concern are soliis, ant are 
nondetechble using PID/FID direct reading instrumc lnts. 
Also, other site contaminants may adhere to or be ps rt of 
airborne dusts or particuleles generated during site 
actfviiies. Generation of dustsshould be minimized 13 the 
greatest edent possible to avoid inhalatiin of 
contaminated duets or particuieles. Evaluation of du d 
concentrations till be by observing vcrl: condiibns frlr 
vi!&8 dust clouds potential e-ure lo contaminate d t 
dual will be wnt~~lled by using water suppressbn, bb 
avoiding dust plumes, or by upgrading the level of 
poiectbn. Upgrade to Level C protect&n shall occu: 
anylime sustained visible dust is present in a wlorker’: i 
breathing zone. 

Upgmde to Level d pmtection, defined as folbws, may 
be necessary as discussed wdti Hai& Moniiorfng. 
- Full-face Air-Purifying Respirator (APR) with a 
combination High Effiiiency Particulate Air (HEPA) filter 
and organic vapor (Ov) artridge. 
- Standard field attire (long sleeve shirt: long pants) 
- Tyvek coveralls and disposable boot covers. Note: 
PVC splash suit and impermeable boot covers required if 
a potential for splashes or contact with pesticiis exists. 
AM joints in the ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must closely inspsct all PPE 
prior to beginning any on-site activities. 
- Nitrile gbves or leather gbves with surgical style inner 
gbves 
- Safety shoes (Sleel toe/shank) 
- Hardhat (when ovemead hazards exists, or identified 
as an operation requirement) 
- Reflective vest for high traffic areas 
- Hearing protection for high noise areas, es directed by 

I the SSOr 

Personnel Decontamlnatbn’will con&t of a 
soap/water wash and rinse for outer protective 
equipment (boots, gbves, PVC sptash suits, etc.). Thii 
function will take place at an area adjacent to the site 
activities. This procedure will consist d: 
- Equipment drop 
- Soap/water wash and rinse of outer boots and gbves 

Note: For PPE Level C, cartridge change olrt wld take 
place at this point, if necessary. 

- Soap/waler wash and rinse of the outer sphsh suit, as 
applicable 
- Outer suit, boot covers. outer gbve removal 
- Respiratory (face mask) protection removal 
- Wash hands and face, leave contamination reduc4ion 
zone 

Not required Level D - (Minimum Requirements) 
- Standard field attire (Long sleeve shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Safety glasses 
- Hardhat (when overhead hazards exists, or 
identified as a operafion requirement) 
- Reflective vest for high traffic areas 

(/terns in italics are deemed optionalas conditions or 
the FOL or SSO dictate.) 

Not anticipated given nature of task. 

low management and -Chemica/Hazards 
moving lOW drums to 
storage areas 1) General contaminants of concern associated with 

this site includes various metals (primarily arsenic and 
lead), phthalates (represented as bis[2-
ethylhexyl)phthalate), pesticides (primarily chlordane, 
DDT, DOE, and ODD), PAHs, and PCBs (primarily 
Aroclor 1260). None of the contaminants, however, are 
present in significanl concentralions 10 represenl an 
inhalation hazard. Nonetheless, it is recommended 
that exposure (via inhalation, ingestion, or skin contact) 

to these contaminants be minimized. Further 
information on these contaminants and other potential 
contaminants is presented in Table 6-1. 

2) Transfer of contamination into clean areas 

Physical hazards 

3) Noise 
4) Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Natural hazards (InsecVanimal bites and stings) 
8) Vehicular and foot traffic 
9) Ambienltemperalure extremes (heat stress) 

Surveying Physical Hazards 

(including Global Positioning 1 ) Slip, trips, and falls 
System and High Resolution 2) Natural hazards (InsecVanimal bites and stings) 
Cesium Vapor 3) Vehicular and foot traffic 
Magnetometer/Gradiometer) 4) Ambient temperature extremes (heat stress) 

I 

TABLE 5-1 

TASKS/HAZARDS/CONTROl. MEASURES COMPENDIUM FOR 
JERICHO ISLA.NO DISPOSAL SITE 

MARINE CORPS RECRUIT DEPOT,. PARRIS ISLAND, SOUTH CAROLINA 
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1) Employ real-time monitoring instrur ,tHIIClIIU' , action levels, ~. It Is rthat "".".1ti.. \AI, _ ..... , ..... 
PPE to control exposures to potentially contaminated medias (e.g. air, concentrations at outdoor sample locations will :lot 
water, soils). represent In Inhaliltion hazard. 

2) Decontaminate all equipment and supplies, if they become 
contaminated, between locations and prior to leaving the site. A Photoionization Detector wI 10.2 eV UV lamp scurce, 

or a Flame Ionization Detector, will be used to mOllitor 

3) When using heavy equipment to move lOW drums employ hearing for applicable site contaminants. 

protection. 
Source (borehole and geoprobe sampler) monitorilg 

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting will be conducted at regular intervals determined by the 

techniques. 550. The SSO will also monitor the breathing zOlle 
(8l) of all potentially affected employees, with the 

5) Use pinch bars or other equipment to keep hands from the point of following guidance: 

operation. 
- Workers must don Level C PPE if sustained B2 

6) Preview work locations for unstable/uneven terrain. concentrations are above 50 ppm. 

7) Avoid nesting areas. employ repellents. Report potential hazards to th;! • Workers must evacuate to a safe area if sustai led 

550. BZ concentrations exceed 500 ppm. 

8) Traffic and equipment considerations are to include the following: Some of the contaminants of concern are solids, aoc are 
- Establish safe zones of approach (i.e. Boom + 3 feet). non-detectable using PIDIFID direct reading instruml,nts. 
- Secure all loose articles to avoid possible entanglement. Also, other site contaminants may adhere to or be ~ rt of 
- All equipment shall be eqUipped with movement warning systems. airborne dusts or particulates generated during site 
- Use safety belts and follow the site traffic rules. activities. Generation of dusts should be minimized t :> the 

grealest eldent possible to avoid inhalation of 
9) Wear appropriate clothing for weather conditions. Provide acceptable contaminated dusts or particulates. Evaluation of du ;t 
S.~;;n9i and liquids fo." field crews. Addilicr.a~ ;;f.vOo'~I::;~ ;::g.:::-ding cold/has: concentrations will be by observing Vlcn: conditione fl)T 
!!tress concerns is provided in section 4 of the Brown ,\ Root Environmentai vislJle dust ciouds. Po/entiat exposure to contaminat,ld 
Health and Safety Guidance Manual. dust oMU be controHed by using water suppression, b) 

avoiding dust plumes, or by upgrading the level of 
protection. Upgrade to Level C protection shall occu: 
anytime sustained visible dust is present in a 'M)rker': ; 
breathing zone. 

" 

1) Preview work locations for unstable/uneven terrain. Barricade all Not required 
excavations from access closer than two feet from the edge. 
2) Avoid nesting areas, Use repellents. Report potential hazards to the 
SSO. 
3) Traffic and equipment considerations are to include the following: 
- Establish sate zones of approach (i.e. Boom + 3 feet). 
- Secure all loose articles to avoid possible entanglement. 
- All equipment shall be equipped with movement warning systems. 
- Use safety belts and follow the site traffic rules. 
4) Wear appropriate clothing for weather conditions. Provide acceptable 
shelter and liquids for field crews. Additional information regarding cokllheat 
stress concerns is provided in section 4 of the Brown & Root Environmental 
Health and Safely Guidance Manual. 

Level 0 protection will be utilized for the initiation of aU 
sampling activities. 

Personnel Decontamination ~ consist of a 
soap/water wash and rinse for outer protective 
equipment (boots, gloves, PVC splash suits, etc.). This 

Level 0 - (Minimum Requirements) function will take place al an area adjacem to the site 
- Standard field attire (long sleeve shirt; long pants) activities. This procedure will consisI of: 
- Tyvek coveralls and disposable boot covers if surface - Equipment drop 
contamination is presem or if the potential for soiling - SoaJY'water wash and rinse of outer boots and gloves 
work aHire exists. 
- Nitrile gloves with surgical style inner gloves for soil Note: For PPE Level C, cartridge change out v.ould taka 
and groundwater sampling place at this point. if necessary. 
- Safety shoes (steel toe/shank) 
• Safety glasses - SoaJY'water wash and rinse of the outer splash suit, as 
- Hardhat (when overt1ead hazards exists, or identified applicable 
as a operation requirement) - Outer suit, boot covers, outer glove removal 
- Reflective vest for high traffic areas • Respiratory (face mask) protection removal 
• Hearing protection for high noise areas, or as directed - Wash hands and face, leave contamination reduction 
on an operation by operation scenario. zone 

ExcessIve chemIcal contamInant concentrations 
Impacting field crews during this task are not 
anticipated. The following InformatIon Is baaed 
on a contingency actIon only, 

Level C 

Upgrade to Level C protection, defined as follows, may 
be necessary as discussed undGi Hazard Monitoring. 
- Full-face Air-Purifying Respirator (APR) with a 
combination High Efficiency Particulate Air (HEPA) filter 
and organic vapor (OV) cartridge. 
- Standard field attire (long sleeve shirt; long pants) 
- Tyvek coveralls and disposable boot covers. Note: 
PVC splash suH and impermeable boo! covers required if 
a potentia. for splashes or coriac\ with pesticides exists. 
All joints in the ensemble (wrists, ankles, etc.) must be 
securely taped. Personnel must closely inspect all PPE 
prior to beginning anyon-site activities. 
- Nitrile gloves or leather gloves with surgical style inner 
gloves 
- Safety shoes (Steel toe/shank) 
- Hardhat (v.tlen overflead hazards exists, or identified 
as an operation requirement) 
• Reflective vest for high traffic areas 
- Hearing protection for high noise areas, as directed by 
the SSO. 

Level 0 - (Minimum Requirements) Not antiCipated given nature 01 task. 
- Standard field attire (Long sleeve shirt; long pants) 
- Safety shoes (Sleeitoe/shank) 
- Safety glasses 
- Hardhat (when overhead hazards exists, or 
identified as a operation requirement) 
- Reflective vest for high traffic areas 

(Items in italics are deemed optional as condlYions or 
the FOL or SSO dictate.) 
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6.0 HAZARD ASSESSMENT 

This section provides information regarding the chemical and physical hazards associated with the 

MCRD Parris Island site and the activities that are to be conducted as part of the scope of work. Table 

6-1 provides various information related to the chemical hazards that may be present at the site. 

Specifically, toxicological information, exposure limits, symptoms of exposure, physical properties, and 

air monitoring and sampling data are also discussed in that table. 

6.1 CHEMICAL HAZARDS 

Potential chemical hazards associated with the site is based on information regarding previous disposal 

practices and landfill operations, including reported burning of municipal trash. Based on the results of 

analytical testing of soil samples, contaminants of concern include various metals (primarily lead and 

arsenic), phthalates (represented as bis[2-ethylhexyl)phthalate), pesticides (primarily chlordane, DDT, 

DDE, and DDD), PAHs, and PCBs (primarily Aroclor 1260). None of the contaminants, however, are 

present in significant concentrations to represent an inhalation hazard. Nonetheless, it is recommended 

that exposure (via inhalation, ingestion, or skin contact) to these contaminants be minimized where 

feasible. Information on the toxicological, chemical, and physical properties of several potential 

contaminants of concern are addressed in Table 6-l of this HASP. It is anticipated that the greatest 

potential for exposure to site contaminants is during intrusive activities (drilling, monitoring well 

installations, sampling, etc.). 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the following physical hazards may be present 

during the performance of site activities. 

. Heavy equipment hazards (contact / entanglement with rotating equipment, hydraulic line hazards, 

etc.) 

. Slips, trips, and falls. 

. Contact with sharp objects (glass, metal, etc.) 

. Energized systems (electric lines, gas lines, water lines, etc.). 

. Strain from heavy lifting. 

. Pinch / compression points. 

. Noise in excess of 85 decibels (dBA). 

6-1 CT0 0053 
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This section provides information regarding the chemical and physical hazards associated with the 

MCRD Parris Island site and the activities that are to be conducted as part of the scope of work. Table 

6-1 provides various information related to the chemical hazards that may be present at the site. 

Specifically, toxicological information, exposure limits, symptoms of exposure, physical properties, and 

air monitoring and sampling data are also discussed in that table. 

6.1 CHEMICAL HAZARDS 

Potential chemical hazards associated with the site is based on information regarding previous disposal 

practices and landfill operations, including reported buming of municipal trash. Based on the results of 

analytical testing of soil samples, contaminants of concern include various metals (primarily lead and 

arsenic), phthalates (represented as bis[2-ethylhexyl]phthalate), pesticides (primarily chlordane, DDT, 

DOE, and DOD), PAHs, and PCBs (primarily Aroclor 1260). None of the contaminants, however, are 

present in significant concentrations to represent an inhalation hazard. Nonetheless, it is recommended 

that exposure (via inhalation, ingestion, or skin contact) to these contaminants be minimized where 

feasible. Information on the toxicological, chemical, and physical properties of several potential 

contaminants of concern are addressed in Table 6-1 of this HASP. It is anticipated that the greatest 

potential for exposure to site contaminants is during intrusive activities (drilling, monitoring well 

installations, sampling, etc.). 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the following physical hazards may be present 

during the performance of site activities. 

• Heavy equipment hazards (contact 1 entanglement with rotating equipment, hydraulic line hazards, 

etc.) 

• Slips, trips, and falls. 

• Contact with sharp objects (glass, metal, etc.) 

• Energized systems (electric lines, gas lines, water lines, etc.). 

• Strain from heavy lifting. 

• Pinch I compression pOints. 

• Noise in excess of 85 decibels (dBA). 
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. Ambient temperature extremes (heat stress) 

. Vehicular and foot traffic 

. Natural hazards (Contact with poisonous plants, insects, etc.). 

These physical hazards and their applicability to each site task are discussed in detail in Table 5-1. 

Additionally, each of these physical hazards is discussed in greater detail in the B&R Environmental 

Health and Safety Guidance Manual. 

6-2 CT0 0053 
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Additionally, each of these physical hazards is discussed in greater detail in the B&R Environmental 

Health and Safety Guidance Manual. 
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lenzo(a)pyrene 

~snenl PAHs 
%oranlhene, pyrene, 
enzo(a) anfhracene. 
enzo(a) weno, 
snzo(f)fluorardhene, 
enzo(k)fluoranthene). 
IO.) 

~ i:.:.:.:.:.:.:.:.:.::.:.:.:,:.:,:.:.:, ./.;:...... ,...,.. 
50-32-8 

Ff- 
Numbers 

wry 
lepending o( 

speclflc 
compound) 

~ :.:i.:.:.:.:.:.::::.:.:.:::.:,:.:.:,:.:.~.:.::~~:: :.:. .:.:.:.:.y.>:. .....i..,.,.,., .,.... 
Wiculate form - 
rhis substance is 
101 delectable 
teing a PID or FID 

‘ID: I.P. of 8.97 
IV, rddlve 
esponse ratio 

:ID: Response 

liven Ihe 
ubsfances 
ammability, 
lekcfion by FID 
an be anticipated 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

MCRD, PARRIS ISLAND, SOUTH CAROLINA 
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Air sample using a 
glass f&r or sihrer 
membrane IlIter; 
analysis by gas 
chromatography/infrar 
ed or ofher 
spedrophotometrlc 
m&cd or cokwimeter 
Sampling and 
analyfkal pmfocol 
shall proceed in 
accordance with 
NIOSH Method 
#1(166). 
Refer to NlOSH 
mdhods for each 
sfmdfii compound for 
appropriate air 
sampling profocols. 

Many PAHs can be 
sampled using w 
/4elhod5505 or5515 
- Teflon filter wilh 
support ring - High 
pressure liquid 
chromatography wflh 
UV detector. 

For creaol (a major 
constituent of 
creosote) by silica gel 
or red-7 sorbed tub; 
Icetone desorpfion 
and analysis by gas 
chromatography - 
Rame kmizalion 
defector or high- 
pressure liquid 
shromatography. 
[NIOSH Method 
noO1, or OSHA 
Mhod 132) 
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X3lA: 0.2 mglm’ 
IIOSH: 0.1 mglm’ 

General PAM: 

Mod PAHs have no 

limita. Other doal Tar 
PM Volatiles I PAHS 
such as chrysene and 
beruo(a)pyrene have an 
exposure limn of 0.2 
me/m’ (OSHA and 
ACQIH). 

0.1 mg/m’ - (NIOSH) 

Creosote I Crtsol: 

OSHA; ACGIH: 

5 wm 
NIOSH: 2.3 ppm 

IDLH: 80 mglrn’ 

Mequale - use a full-face air- 
wffyfng respirator wifh dust/mist 
:arhidge up to 10 me/m’. 

ltcommtndtd glove: Nitrile 

Uequafe - use a full-face air- 
wifylng respfpirator with organlo 
apor I dusUmlsf carMdge up to 
150 ppm. Cresd has an Odor 
hreshold of 0.MOO5-O.0079 
Ipm. 

ltcommtndtd gloves: Vifon 
Q6.00 hn; bufyl rubber >90.00 
em: neoprene ~4.50 hrs 

L 
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Bolllng pt: 594OF; 312% 
Mtltlng Pt: 354°F; 179°C 
Solublllty: Insoluble 
Flash Pt: Not available 
LEULFL: Not availeb+s 
UELAJPL: Not available 
Vapor Dtnslly: Not available 
Vapor Pressure: 10 mmHg Qp 594OF; 
31Z°C 
Spcclfk Gravlty: Not available 
IncomP&fbMtles: Nof available 
Af.Qtarance and Odor: 
Yellow odorkss crystals. 

~ 
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?eg~lated primarily as a LeSufl of 
~~enflal carcinogenic profwfies. 
.isted by NTP, IARC. and ACGIH as 
:arcinogenic. 

Properties of various PAHsEoal Tar 
Pit& Vdaliles vary depending upon lhe 
spedfkcompound. 

Regulafed based on effecfs on 

For CreosoWTW: 

Bolllng pt: 376-3SPF; 19%203°C 
Mtftlng pt: 52-9WF; 10.9-35.5°C 
Solublllty: lnsofuble 
Flash pt: 178°F; WC 
LEIJLR: Not available 
UWUPL: Not available 

rea&sWy lrad and akin l&ion 
Olher dfects may Include eye 
irrifiaffon and cenbal newus system 
disturbances. Acule evures may 
resulf in diffkuffy breathing, 
resplrat~ failure and skin and eye 
irrifa~ion and bums. Chronic 
exposure may damage the liver. 
kidneys, lungs and skln and ceuso 

Appearance and ddor: 
Yellowfsh or odorless, flammable, offy 
liquid (often brownish because of 
impurities or oxidation) 

Vapor Denrlty: 3.72 
Vapor Pressure: 1 mmHg 8 100-127” 

1 IARC, eNTP. NIOSH, ACOIl - - - -.i, and the 
ssuchas 

F; 3653°C 
c*A II~ I -#.- - - -aPAH 

Sptclfk Gravity: 1.030-l ,038 
benzo(a)pyrene as a fxWdial 

Imomfzutlbllftltr: Nitric acid, oleum. 
cardnogen (ARC 2A. NTP-2, ACGlH 

chlomsulfonk add. oxidizers 
TLV-A2, NIOSH-X. EPABZ). 

PAHs 
(FIuoranthene, pyrene, 
benzo(a) anthracene, 
benzo(a) pyrene, 
benzo(f)fluoranthene , 
benzo(k)fluoranthene) , 
etc.) 

(CAS 
Numbers 

vary 
depending on 

specific 
compound) FlO: Response 

factor unknown but 
given the 
substances 
flammability, 
detection by FlO 
can be anticipated. 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

MCRD, PARRIS ISLAND, SOUTH CAROLINA 

Air sample using a 
glass fiber or silver 
membrane filter; 
analysis by gas 
chromatographylinfrar 
ed or other 
spectrophotometric 
method or colorimeter. 
Sampling and 
analytical protocol 
shall proceed In 
accordance with 
NIOSH Method 

Refer 
methods for each 
SpecifIC compound for 
appropriate air 
sampiing protocols. 

Many PAHs can be 
sampled using WQ§Ij 
Method 5506 or 5515 
• Tafton fiHer with 
support ring· High 
pressure liquid 
chromatography with 
UV detector. 

For cresol (a major 
constituent of 
creosote) by silica gel 
or xad· 7 sorbent tube; 
Acetone desorption 
and analysis by gas 
chromatography· 
flame Ionization 
detector or high· 
pressure liquid 
chromatography. 
(NIOSH Method 
12001, or OSHA 
Method'32) 

Most PAHs have no 
established exposure 
limns. Other CoaIT ar 
Pitch Volatiles I PAHs 
such as chrysene and 
benzo(a)pyrene have an 
exposure IImH of 0.2 
mglm3 (OSHA and 
ACGIH). 

0.1 mglm3 
• (NIOSH) 

Creosote I Cresol: 

OSHA; ACGIH: 
5 ppm 
NIOSH: 2.3 ppm 

IOLH: 80 mg/m' 

Adequate. use a full·face air· 
purifying respirator with dustlmist 
cartridge up to 10 mglm'. 

Recommended glove: Nitrile 

• use a air· 
respirator with organic 

vapor I dust/mist cartridge up to 
250 ppm. Cresol has an Odor 
Threshold of 0.00005-0.0079 
ppm. 

Recommended gloves: Viton 
>96.00 hrs; butyl rubber >90.00 
hrs: neoprene >4.50 hrs 

Boiling Pt: 594°F; 312°C 
Melting Pt: 354°F; 179°C 
Solubility: Insoluble 
Flash Pt: Not available 
LEULFL: Not available 
UEUUFL: Not available 
Vapor Density: Nol available 
Vapor Pressure: 10 mmHg .. 594°F; 
312°C 
Specific Gravity: Not available 
Incompatibilities: Not available 
Appearance and Odor: 
Yellow odorless crystals. 

Tar 
Pitch Volatiles vary depending upon the 
specific compound. 

For CreosotafCntsol: 
BoIling Pt: 376-397"F: 191-20JOC 
Melting Pt: 52-96"F; 10.9-35.500 
Solubility: Insoluble 
Flash Pt: 178°F; 81°C 
LEULFL: Not available 
UEUUFL: Not available 
Vapor Density: 3.72 
Vapor Pressure: 1 mmHg .. 100-127° 
F; 38-53"C 
Specific Gravity: 1.030-1.038 
Incompatibilities: NHric acid, oleum, 
chiorosulfonic acid, oxidizers 
Appearance and Odor: 
Yellowish or colorless, flammable, oily 
liquid (often brownish because of 
impurities or oxidation) 

Regulated primarily as a 
potenllal carcinogenic properties. 
Listed by NTP,tARC, and ACGIH as 
carcinogenic. 

Regulated on effects on 
respiratory tract and skin I"itatian 
Other lIIfects may Include eye 
Irritlation and central nervous system, 
disturbances. Acute exposures may 
resu" in difficulty breathing, 
respiratory failure and skin and eye 
I,,"atlon and bums. Chronic 
exposure may damage the liver, 
kidneys, lungs and skin and cause 
photosensHIvity . 

tARC, NTP, NIOSH, ACGIH, and the 
EPA list some PAHs such as 
benzo(a)pyrene as a potential 
carcinogen (ARC 2A, NTp-2, ACGIH 
TLV·A2, NtOSH.X, EPA-B2). 
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trsenic 

sad 

Particulate form - 
This substance is 
Jnable to be 
detected by 
“IDIFID. 

‘articulate form - 
Jnable to be 
letected by either 
‘ID or FID. 

Njy!gg @@.@&m ; 
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Ur sample using a 
rarticulate fitter; acid 
lescrption; AAS 
Ielection. Sampling 
Ind analytical protoco 
ihall proceed in 
accordance with 
JIOSH Method X7900 

jr sample using a 
ihed cellulose ester 
lter; or HNO, or HrO, 
esorption; or Atomic 
bsorption detection. 
ampling and 
nalylical protocol 
hall proceed in 
ccordance wtth 
IIOSH Method t7062 
r 173w. 
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w-lA: 

3rganic compounds 
).5 mg/mr 
norganic compounds 
1.01 mglm’ 

JIOSH: (Ceiling) 0.002 
nglm’ 

KGIH: 0.2 mglm’ 

DLH: 5 mglm’ as 
arsenic 

mul: 
I.05 mglm’ 

rCGIH: 
I.15 mglm’ 

IIOSH: 
I.10 mg/m’ 

>LH: 100 mg/m’ as 
,ad 

No identitiable warning properties 
to indicate presence and thereby 
detection. 

Recommended APR Cartrldgc: 
Suttabb for dust and fume. 
Organic vapor acid gases with 
HEPA ttlter. This substance may 
be presented as a pesticide, 
therefore a cartridge suttable for 
pesticides (MSA-GMP). 

Recommended Gloves: 
This is in the particulate form. 
Therefore any glove suttable to 
prevent skin contact (Nitrtle has 
been the one most widely used for 
the other substances). 

The use of a air purtfvina. full-face 
respirator v&h hiah etticiency 
particulate air filter for up to 2.5 
ma/m’. 

Recommended gloves: This is 
in the particulate form. Therefore 
any glove suttable to prevent skin 
contact (Nttrile has been the one 
most widely used for the other 
substances). 

,,:; .,,:j::~ :, jj;j;: pi&.# &iqj$u~*.;;::. ‘;;;:.::j::: . . 
.A:. .A:. : . . . . .:. ..;:: :,::::::::::::i:i:i.::::::::i::: ::.::::,jj::::j.:::::::::.:. :.: :.:,: <.:::.:::. .y. ..: ..,.,. :.. ..::,. .,.,. .,.,.,. .,.,. .,.,.,.,...,.,..... .,.,...,.,. .,..,_ .,. . . .,.,. .:. 

Bolllng Pt: sublimation @ 1134OF; 612” 
c 
Metting Pt: 1497°F; 614°C @ 36 atm 
Solublllty: Insoluble in water;soluble in 
nitric acid 
Flash Pt: Nonflammable, however, 
airborne in the form of a dust this 
substance will support combustion 
LELJLFL: Nonflammable 
UELAJFL: Nonflammable 
Vapor Den&y: Not available 
Vapor Pressure: 1 mmHg Qp 372°C 
(subtimes) 
Speclflc Cravlty: 5.73 
Incompatlbtttttes: Oxtdters. 
halogens,zinc. lithium. azides. and 
acetytides 
Appearance and odor: Gray to black, 
brittle. crystalline, amorphous, odorless. 

Etotltng Pt: 3164°F; 1740% 
Mettlng Pt: 621°F; 327% 
Sotublllty: lnsolubte 
Flash Pt: Not applicable (Airborne dust 
may burn M explode when exposed to 
heat, flame. or incompatibte chemicals) 
LELfLFL: Not applicable 
UELAJFL: Not applicable 
Vapor Denstty: Not available 
Vapor Pressure: 0 mmHg 
Speclfk Gravtty: 11.34 
Incompatlbllltles: Strong oxidizers, 
peroxides. sodium acetytide, zirconium. 
and acids 
Apparrance and Odor: 
Metal: A heavy ductile, sofl gray solid. 

Overexposure to this substance 
through inhalation or ingestion may 
result in ulceration of the nasal 
septum, 01 disturbances resutting In 
violent purging and vomiting, hoarse 
voice, sore throat, excessive 
salivation, peripheral neuropathy 
(numbness and burning sensations 
beginning at the extremtties followed 
by motor weakness), respiratory 
irritation leading to possible 
pulmonary edema. Skin or eye 
contact may result in irritation. 
conjuncttva. dermatttis, and 
hyperpigmentattt (darkentng of the 
areas exposed) of the skin. This 
substance has been judged to bs a 
Human carcinogen by NTP. and 
IARC. 

Overexposure to this substance via 
ingestion or inhalation may result in 
metallic taste in the mouth, dry throat 
thirst, Gastrointestinal disorders 
(burning stomach pain, nausea, 
vomtting. possible diarrhea 
sometimes bloody or btack. 
accompanied by severe bouts of 
colic), CNS effects (muscular 
weakness, pain, cramps, headaches, 
insomnia, depression, partial 
paralysis possibly coma and death. 
Extended exposure may result In 
damage to the kidneys, gingival lead 
line, brain, and anemia. 

c I 
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a 
This substance is particulate finer; acid 
unable to be desorption; AAS 
detected by detection. Sampling 
PIDIFID. and analytical protocol 

shall proceed in 
accordance with 
NIOSH Method '7900. 

Lead 7439-92·1 Particulate form • Air sample using a 
Unable to be mixed cellulose ester 
detected by either finer; or HNO, or H,O, 
PIDorFID. desorption; or Atomic 

absorption detection. 
Sampling and 
analytical protocol 
shall proceed in 
accordance with 
NIOSH Method .7082 
or.7300. 

( 

Organic compounds to Indicate presence and thereby 
0.5 mglm' detection. 
Inorganic compounds 
0.01 mglm' Recommended APR CartrIdge: 

Suitable for dust and fume. 
NIOSH: (Ceiling) 0.002 Organic vapor acid gases with 
mg/m' HEPA finer. This substance may 

be presented as a pesticide, 
ACGIH: 0.2 mglm' therefore a cartridge suitable for 

pesticides (MSA·GMP). 
IDLH: 5 mglm' as 
arsenic Recommended Gloves: 

This is in the particulate form. 
Therefore any glove suitable to 
prevent skin contact (Nitrile has 
been the one most widely used for 
the other substances). 

OSHA: The use of a air purifying, full·face 
O.OSmg/m' respirator with high efficiency 

particulate air finer for up to 2.5 
ACGIH: mglm'. 
0.15mg/m' 

Recommended gloves: This is 
NIOSH: in the particulate form. Therefore 
0.10mg/m' any glova suitable to prevent skin 

contact (Nitrile has been the one 
IDLH: 100 mg/m' as most widely used for the other 
lead substances). 

( 

Boiling PI: sublimation C!! 1134°F; 612° Overexposure to 
C through Inhalation or ingestion may 
Melting PI: 1497°F; 814°C @ 36 atm resun in ulceration of the nasel 
Solubility: Insoluble In water;soluble in septum, GI disturbances resuning In 

nitric acid violent purging and vomiting, hoarse 

Flash PI: Nonflammable, however, voice, sore throat, excesslve 

airborne in the form of a dust this salivation, peripheral neuropathy 

substance will support combustion (numbness and buming sensetions 

LEULFL: Nonflammable beginning at the extremnles followed 

UEUUFL: Nonflammable by motor weakness), respiratory 

Vapor Density: Not available irritation leading to possible 

Vapor Pressure: 1 mmHg @ 372°C pulmonary edema. Skin or aye 

(sublimes) contact may resun in irritation, 

Specific Gravity: 5.73 conjunctiva, dermatitis, and 

Incompatibilities: OxIdizers, hyperpigrnentation (darkening of the 

halogens,zinc, lithium, azides, and areas exposed) of the skin. This 

acetylides 
substance has been judged to be a 

Appearance and odor: Gray to black, Human carcinogen by NTP, and 

brittle, crystalline, amorphous, odorless. IARC. 

Boiling PI: 3164°F; 17400C Overexposure to this substance via 
Melting PI: 621°F; 327"C ingestion or Inhalation may resuH in 
Solubility: Insoluble metallic taste In the mouth, dry throat, 
Flash PI: Not applicable (Airborne dust thirst, Gastrointestinal disorders 

may burn or explode when exposed to (burning stomach pain, nausea, 

heat, flame, or incompatible chemicals) vomiting, possible diarrhea 

LELlLFL: Not applicable sometimes bloody or black, 

UEUUFL: Not applicable accompanied by severe bouts of 

Vapor Density: Not available colic), CNS effects (muscular 

Vapor Pressure: 0 mmHg weakness, pain, cramps, headaches, 

Specific Gravity: 11.34 insomnia, depression, partial 

Incompatibilities: Strong oxidizers, paralysis possibly coma and death. 

peroxides, sodium acetylide, zirconium, Extended exposure may result In 

and acids damage to the kidneys, gingival lead 

Appearance and Odor: line, brain, and anemia. 

Metal: A 

( 
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:hkrdane 

DT and the major 
retabolites; DDD and 
DE. 

Substance ia not 
bdatib 
(VP-.00001 
mmHg) I.P. is 
unknown, 

by PtD is unknow 
Substanw Is non 
ooinbustibL9. 
therefore a FID is 
ndexpect~to 
heve a response I 
chkrdane. 

50-29-j 1 Subatnnce Is nd 
vdatlb. I.P. ls 

72-54-g unknown, 
detectkn by PID ir 

72-55-9 unknown. 
substanoe non- 
oombustible, 
therefore a FID is 
antkkated to haw 
reduced response 
to DDT. 

I 

n 
1. 

r. 

Air sample using 
Chmmoswb-102 
w-bent tube wtth 
mixed cellukse-ester 
litter or a xad-2 
sorbent tuba with titk 
Tduene desorptkn 
and analysts by gas 
chmmatogmphy- 
electron capture 
detector. Sampling 
and analytical protocc 
wtltmoceedin 

NIDSH Mathod 155lC 
or 0sHA Method t87 

I 

( 
‘r 1 

Ah sample using a 
btnder free, glass tibe 
lllbr; koctane 
deaorptkn; gas 
chromatography- 
~Ieotron capture 
Ietector. Sampling 
md analytical protocol 
viffpmosedin 
rocordance wtth 
JIDSH Method 
t3(S274). 

g@@q&@ 

A.. 1.3 .,.;.7. .:.:.;.:.:, :: :*?: ;:;&::j.&jj:>,. 
::::~:::::~~j~~~~:::::::.:.~,~:~:::~,~,~ 
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Xl-& NlGSH; ACGIH: 
I.5 mglm’ 

ISHA; ACGIH: 
I mglmr 

JIOSH: 0.5 mglm’ 

wlfytng respirator with an organic Me&t Ft: Not available 
apor 6 high ettktertoy air ftlter Solubtttty: Insoluble 
xartrldges. Ftaah pt: Not awsttable 

LELrLFL: Not available 
?eccnnmended gloves: PTFE UEUWL: Not avatlabb 
re(l0n for pure product. Nttrtte 
weptable for incidental contact. 

Vapor Denatty: Not awilable 
Vapor Pressure: 0.00001 rnmHg 
Spaclflc Gfavlty: 1.55 QD 80°F; 15.5Or.Z 
Incomprtlbtlltks: Strong oxtdizem and 
altmlina reagents 
Apparance and Odor: 
&nbar-cotored, vtscous liquid wtth a 
pungent, tshknlne like odor. 

Idequate - Can use air purifykg Rolling Pt: 230°F; 110% 
esplmtorwlth high eftkkncy MeRIng pt: 22tpF; 1W’C 
rartkulate air fflter (HEPA). SohMtty: kaotuble 

tecommended glove: Nitrile 
Fiaah Ft: 152-171°F; 72-77°C 
LELAFL: Nd available 

captable for Incidental contact. Umw NO( avaftable 

Vapor Densttyt Not available 
Vapor Preuurc: Low 
Spadfk Gravlty: 0.99 
Incompatfbllttles: Strong oxidizers and 
alkalis 
Appearance and Odor: 
Cokdes~ crystals or off-white powder 
wtth a slight aromatic odor 

Earbest signs of overexposure 
manifest as hypemensltktty of the 
centml nervous qsbrn charpc(erizec 
by hypemdlle rhxes, muscle 
twttching, tremors, lncoordlnatkn, 
ataxta, and clonic convulsions. 
Cyolae of exr9tarnent and depression 
may be repeated over and over. 
Chronic health hazard Information 
similar to those for WT. 

Large doses nre folkwed by vornttirq 
due to gastric Irrttatton. diarrhea mpy 
fottow. Numbness and parethadaa 
of the lips tongua and face 
assodated wtth malaise. headache. 
3omthat. fatigue and weabneaa. 
2arse tremors (usuatly first of the 
wck, head, and eyetlds). This may 
w) acoompankd by oonfuskn, 
ipprehanskn, and depmaston. 
3onvulsions may reautt and death 
nay ocour from respiratory failure. 
3DT is absorbed and retained in the 
‘at of humans. Chronic axpoaure 
nay resutt In damage to tha liver. 
ddneys and Peripheral Nervous 
System. DDT is reccgnlzed as 
wssessing carcinogenic properties 
% lARC and NTP. 
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DOT and the 
rnataboliles; DOD and 
DOE. 72·54-8 

72·55-9 

Substance Is nol 
volatile 
(VPa.00001 
mmHg) I.P.1s 
unknown, 
therefore detection 
by PlD Is unknown. 
Substance Is n0n

combustible, 
therefore a FlO Is 
not expected to 
have a response to 
chlordane. 

volatile, I.P. Is 
unknown, 
detection by PID is 
unknown. 
Substance non· 
combustible, 
therefore a FlO Is 
anticipated to have 
reduced response 
to DDT. 

using 
Chrornoaorb-102 
sOfbenttube with 
mixed cellulose-ester 
filter or a xad·2 
sorbenttube wilh filter. 
Toluene desorption 
and analysis by gas 
chromatography· 
electron capture 
detector. Sampling 
and analytical protocol 
win proceed In 
accordance with 
NIOSH Method '5510 

167. 
a 

binder free, glass fiber 1 mglm' 
filter; isociane 
desorption; gas NIOSH: 0.5 mglm' 
chromatography. 
electron capture 
detector. Sampling 
and analytical protocol 
will proceed in 
accordance with 
NIOSH Method 
'3(S274). 

Adequate· can use an 
purifying respirator with an organic 
vapor & high efficiency air filter 
cartridges. 

Recommended gloves: PTFE 
Teflon for pure product. Nitrile 
acceptable for incidental contact. 

Recommended glove: Nitrile 
acceptable for inc/denIal contect. 

Melting Pt: Not available 
SolubUIty: Insoluble 
F1lSh Pt: Not available 
LEULFL: Not available 
UELIUFL: Not available 
Vapor Density: Not available 
Vapor Pressure: 0.00001 mmHg 
Specltlc Gravtty: 1.56 @6O"F; 1S.SoC 
Incompatibilities: Strong oxidizers and 
alkaline reagents 
Appearance and Odor: 
Arnber-colored, viscous liquid with a 
pungent, chlorine like odor. 

Boiling Pt: 23O"F; 1100C 
Melting Pt: 226"F; 1 OS°C 
Solubility: Insoluble 
Flash Pt: 162·171°F; 72·77°C 
LEULFL: Not available 
UEUUFL: Not avaHabie 
Vapor Density: Not available 
Vapor Pressure: Low 
Specltlc Gravity: 0.99 
Incompatibilities: Strong oxidizers and 
alkalis 
Appearance and Odor: 
Colorless crystals or off-white powder 
with a slight aromatic odor 

overexposure 
manifest as hypersensitivity 0( the 
cenlra' nervous system characterized 
by hyperactive reflexes, muscle 
twitching, tremors,lncoordinatlon, 
ataxia, and clonic convulsions. 
Cycles of excitement and depression 
may be repeated over and over. 
Chronic health hazard Information 
similar to those for DOT. 

are 
due to gastric irritation, diarrhea may 
follow. NumbnesS and paratheslas 
01 the lips tongue and face 
associated with malaise, headache, 
sorelhtoaf, fatigue and weakness. 
Coarse tremors (usually first 0( the 
neck, heed, and eyelids). This may 
be accompanied by confusion, 
apprehension, and depression. 
Convulsions may result and death 
may occur from respiratory faHure. 
DDT is absorbed and retained In the 
fat of humans. Chronic exposure 
may result In damage to the liver, 
kidneys and Peripheral Nervous 
System. DDT is recognized as 
possessing carcinogenic properties 

NTP. 
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Aroclor-1260 
(Potychlortnated 
Biphenyl, PCB) tt should 
be noted that this 
substance is 
representative of the 
more wmmon isomers 
Aroclor - 1242.1254, 
tvhich may be 

@g&Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,.,.,... f:::;:::::i:>i:;:x:;:::;:;:;:::<,: 
117-81-7 

11096-82-5 

53469-21-g 

(42%) 
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No information 
found 
This is a 
combustible liquid 
therefore the FID 
should detect it 
howaver the 
relative response 
ratio is unknown. 

Subatance is not 
vuldib 
(VP=O.OOOW 
mmHg), I.P. is 

is anticipated to be 
ekvabd, 
therefore, PID is 
not anticipated to 
detect this 
substance. 

Substance is non 
combustible and 
aa 8 result till not 
be detected by 
FID. 
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Particulate titter; 
carbon disulfide 
desorption; GCIFID 
detection. Sampling 
and analytical protoco 
shall proceed in 
accordance wifh 
NIOSH Method X5020 

Air samole usina a 
particulste filter; 
Ftortsil sorbent tube 
Nith glass ftber lilter; 
lexane desorption; 
aas chromatography- 
stectron capture 
ietector. Sampling 
md anatytical protocol 
shall proceed in 
lcwrdance with 
UIOSH Method #5503 
:PcBs). 
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‘JIOSH; ACGIH: 
5 mglm’, STEL 
IO &g/m1 

XHA: 6 mglm’ 

DLH: 5WO mglmr 

XHA; ACGIH: 
).5 mg/m’ (skin) 

JIOSH: 
).OOl mglm’ 

DLH: 5 mglm’ 
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Irritating. tingling sensation. 

Recommended APR Cartrtdge: 
Organic vapor acid gases with 
HEPA filter. 

Recommended gloves: 
Nitrib ~6.00 hn has been the one 
most widely used for the other 
substances and is acceptable for 
lhis substance. Other options 
include butyi rubber ~8.00 hrs or 
neoprene ~6.00 hrs 

lnadeouate - However due to the 
low voiatittt 8 is assumed unless 
agitated thtt substance does nd 
present a volatile vapor or gas 
respiratory threat. For dusty 
wndttions where this material may 
cling to particulates. use a HEPA 
filter. 

APRs are approved for escape 
only when wncentrations exceed 
the exposure limits. 
Concentrations greater than the 
exposure limits require PAPR or 
supplied air respirators. 

Recommended glove: Butyi 
rubber ~24 hrs; Neoprene rubber 
a24.00 hrs; Sitver shield or Vtton 
(for pure product). 
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Bolllng Pt: 680°F; 38bC 
Metttng Pt: freezes 6.8”F; -14°C 
Solublllty: Insoluble 
Flash Pt: 419°F; 215°C 
LMFL: 0.3% @ 473’F; 245°C 
UEUUFL: Not available 
Vapor Density: Not available 
Vapor Pressure: GO.01 mm 
Spectfk Gravtty: 0.99 
Incompatlbllttles: Nitrates, strong 
oxidizers, acids, and caustics. 
Appearance and odor: Colortess. oitv 
Ii&t, odortesa 
Bolllna pt: distillation ranoe 689 734” 
F; 3657390°C 
Mettlng pt: -2 to 50°F; -19 to 10°C 
Sotublltty: Insoluble 
Flash pt: Not applicable 
LMFL: Not applicable 
UEUUFL: Nd appticabte 
Nonftammable liquid, however. 
exposure to ttre results in black soot 
wntaining PCBs, dibenzofurans, 6 
chlorinated dibenzr++dioxins 
Vapor Dan&y: Not available 
Vapor Pressure: O.OOftO6 - 0.001 
mmHg 
Speclflc Gravity: 1.566 @ 60°F; 15.5” 
C 
Incompatlbltttles: Strong oxidizers 
Appearance and Odor: 
Colorteas to pale yellow. vkwus liquid 
or solid (Aroclor 54 below WF) with a 
mild, hydrocarbon odor 

~~~~~~~~~~~~~~~ 
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fhis substance is a mild skin, eye. 
nuwus membrane irritant, and mild 
fast& disturbance. 

n test animals liter damage and 
eratogenk effects have been noted. 

rhis substance is irritating to the 
ryes and sktn. Chmnk effects of 
werexposure may include potential 
o cause liver damage, chloracne, 
rnd reproducttve etfects. 
Zewgnhed as fmsaeasing 
arcinogenic properties by NIOSH, 
Ind NTP. 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

phthalate 

Aroclor -1260 
(polychlorinated 
Biphenyl, PCB) II should 
be noted that this 
substance is 
representative of the 
more common Isomers 
Aroclor - 1242, 1254, 
which maybe 
encountered. 

( 

11096-82-5 

53469-21-9 
(42%) 

11097-69-1 
(54%) 

found 
This Isa 
combustible liquid 
therefore the FlO 
should detect It 
however the 
relative response 
ratio Is unknown. 

Substance Is not 
volatile 
(VPs0.OOOO6 
mmHg),I.P.ls 
unknown however 
Is anticipated to be 
elevated, 
therefore, PIO Is 
not anticipated to 
deJect this 
substance. 

Substance is non 
combustible and 
as a result will not 
be detected by 
FlO. 

carbon disulfide 
desorption; GCIFIO 
detection. Sampling 
and analytical protocol OSHA: 6 mg/m' 
shall proceed in 
accordance with IOLH: 5000 mg/m' 
NIOSH Method '5020. 

Air sample using a 
particulate filter, 
Florisll sorbant tube 
with glass fiber filler; 
hexane desorption; 
gas chromatography
electron capture 
detector. Sampling 
and analytical protocol 
shall proceed In 
accordance with 
NIOSH Method .5503 
(PCBs). 

OSHA; ACGIH: 
0.5 mglm' (skin) 

NIOSH: 
0.001 mg/m' 

IOLH: 5 mg/m' 

Recommended APR Cartridge: 
Organic vapor acid gases with 
HEPAfiller. 

Recommended gloves: 
Nitrile >6.00 hrs has been the one 
most widely used for the other 
substances and is acceptable for 
this substance. Other options 
include butyl rubber >8.00 hrs or 
neoprene >6.00 hrs 

Inadequate - However due to the 
low volatility it Is assumed unless 
agitated this substance does not 
present a volatile vapor or gas 
resplratOlY threat. For dusty 
conditions where this material may 
cling to particulates, use a HEPA 
filler. 

APRs are approved for escape 
only when concentrations exceed 
the exposure limits. 
Concentrations greater than the 
exposure limits require PAPR or 
supplied air respirators. 

Recommended glove: Butyl 
rubber >24 hrs; Neoprene rubber 
>24.00 hrs; Silver shield or Vlton 
(for pure product). 

( 

Boiling PI: 680°F; 38SOC 
Melting PI: freezes 6.8°F; -14°C 
Solubility: Insoluble 
Flash PI: 41goF; 215°C 
LEULFL: 0.3% @ 473°F; 245°C 
UEUUFL: Not available 
Vapor Density: Not available 
Vapor Pressure: <0.01 mm 
Specific Gravity: 0.99 
Incompatibilities: Nitrates, strong 
oxidizers, acids, and caustics. 
Appearance and odor: Colorless, oily 

Boiling PI: distillation range 689- 734· 
F; 36S-39O"C 
Melting PI: -2 to sooF; -19 to 10°C 
Solubility: Insoluble 
Flash PI: Not applicable 
LEULFL: Not appliceble 
UEUUFL: Not applicable 
Nonftammable liquid, however, 
exposure to fire resulls In black soot 
containing PCBs, dibenzofurans, & 
chlorlnated dlbenzo-p-dloxlns 
Vapor Density: Not available 
Vapor Pressure: 0.00006 - 0.001 
mmHg 
Specific Gravity: 1.566 @ 60°F; 15.5° 
C 
Incompatibilities: Strong oxidizers 
Appearance Ind Odor: 
Colorless to pale yellow, viscous liquid 
or solid 54 below SOOF) with a 

odor 

sU~lslance Is a mild skin, eye, 
mucous membrane Irritant, and mild 
gastric disturbance. 

In test animals liver damage and 
teratogenic effects have been noted. 

eyes and skin. Chronic effects or 
overexposure may include potential 
to cause liver damage, chloracne, 
and reproductive effects. 
Recognized as possessing 
carcinogenic proper1ies by NIOSH, 
and NTP. 
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7.0 AIR MONITORING 

This section presents requirements for the use of real-time air monitoring instruments during site 

activities. It establishes the types of instruments to be used. Information on instrumentation for specific 

tasks, the frequency of which they are to be used, techniques for their use, action levels for 

upgrading/downgrading levels of protection, and contaminants, can be found in Table 5-l of this 

document, Methods for instrument maintenance and calibration are presented in Section 1.0 of the 

Health and Safety Guidance Manual. 

Many of the contaminants of concern are unable to be detected or are difficult to detect with the use of 

direct reading instruments used for site operations. In particular, metals, PC&, and some PAHs exhibit 

poor detection characteristics (i.e., the non photoionizable or non combustible nature of the 

contaminant). The greatest potential for exposure to these contaminants generally would be as a result 

of inhalation or ingestion of contaminant laden particulates (dusts). As a result, any observations of 

airborne particulates will indicate a potential for exposure and require control measures such as area 

wetting. Given the proposed activities, it is not anticipated that contaminants identified in this HASP will 

be encountered in any appreciable concentrations. However, as a precaution, monitoring instruments 

will be used in an attempt to identify and quantify any potential site contaminants capable of being 

detected. Additionally, potential exposures and hazards associated with site contaminants will be 

minimized through adherence to the requirements of this HASP (site control measures, decontamination 

efforts, safe work practices, etc.). 

7.1 INSTRUMENTS AND USE 

Instruments will be used primarily to monitor source points and worker breathing zone areas, while 

observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 

7.1 .l Photoionization Detector 

In order to accurately monitor for any substances which may present an exposure potential to site 

personnel, a photoionization detector (PID) using a lamp energy of 10.6 or higher will be used. This 

instrument will be used to monitor potential source areas and to screen the breathing zones of 

employees during site activities including confined space operations. The PID has been selected 

because it is capable of detecting organic gases and vapors and some inorganic gases and vapors. It 

has been recognized that many of the chemicals of wncem will not be effectively detected by the PID, 

so emphasis will be placed on engineering controls and PPE to control airborne particulate hazards. 

(NOTE: A flame ionization detector may be used as an alternative to the PID.) 
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This section presents requirements for the use of real-time air monitoring instruments during site 

activities. It establishes the types of instruments to be used. Information on instrumentation for specific 

tasks, the frequency of which they are to be used, techniques for their use, action levels for 

upgrading/downgrading levels of protection, and contaminants, can be found in Table 5-1 of this 

document. Methods for instrument maintenance and calibration are presented in Section 1.0 of the 

Health and Safety Guidance Manual. 

Many of the contaminants of concern are unable to be detected or are difficult to detect with the use of 

direct reading instruments used for site operations. In particular, metals, PCBs, and some PAHs exhibit 

poor detection characteristics (Le., the non photoionizable or non combustible nature of the 

contaminant). The greatest potential for exposure to these contaminants generally would be as a result 

of inhalation or ingestion of contaminant laden particulates (dusts). As a result, any observations of 

airborne particulates will indicate a potential for exposure and require control measures such as area 

wetting. Given the proposed activities, it is not anticipated that contaminants identified in this HASP will 

be encountered in any appreciable concentrations. However, as a precaution, monitoring instruments 

will be used in an attempt to identify and quantify any potential site contaminants capable of being 

detected. Additionally, potential exposures and hazards associated with site contaminants will be 

minimized through adherence to the requirements of this HASP (site control measures, decontamination 

efforts, safe work practices, etc.). 

7.1 INSTRUMENTS AND USE 

Instruments will be used primarily to monitor source pOints and worker breathing zone areas, while 

observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 

7.1.1 Photoionization Detector 

In order to accurately monitor for any substances which may present an exposure potential to site 

personnel, a photoionization detector (PIC) using a lamp energy of 10.6 or higher will be used. This 

instrument will be used to monitor potential source areas and to screen the breathing zones of 

employees during site activities including confined space operations. The PIC has been selected 

because it is capable of detecting organic gases and vapors and some inorganic gases and vapors. It 

has been recognized that many of the chemicals of concern will not be effectively detected by the PIC, 

so emphasis will be placed on engineering controls and PPE to control airborne particulate hazards. 

(NOTE: A flame ionization detector may be used as an alternative to the PIC.) 

7-1 CT0053 



Revision 0 
02/06/98 

Prior to the commencement of any field activities, the background levels of the site must be determined 

and noted. Daily background readings will be taken away from any areas of potential contamination. 

These readings, any influencing conditions (i.e., weather, temperature, humidity), location, and the other 

information specified in the field operations logbook or preferably on the activities sheet (i.e., Boring log, 

sample log sheet, etc.). 

7.1.2 Hazard Monitorina Freauencv 

Table 5-l presents the frequencies that hazard monitoring will be performed as well as the action levels 

which will initiate the use of elevated levels of protection, The SSO may decide to increases these 

frequencies based on instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of the PHSO and the CLEAN HSM. 

7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the B&R Environmental 

Equipment Manager. Operational checks and field calibration will be performed on all instruments each 

day prior to their use. Field calibration will be performed on instruments according to manufacturer’s 

recommendations (for example, the PID and PhD Ultra must be field calibrated daily and an additional 

field calibration must be performed at the end of each day to determine any significant instrument drift). * 

These operational checks and calibration efforts will be performed in a manner that complies with the 

employees health and safety training, the manufacturers recommendations, and with the applicable 

manufacturer standard operating procedure (copies of which can be found in the B&R Health & Safety 

Guidance Manual which will be maintained on site for reference). All calibration efforts must be 

documented. Figure 7-1 is provided for documenting these calibration efforts. This information may 

instead be recorded in a field Health and Safety Logbook, provided that all of the information specified in 

Figure 7-l is recorded. This required information includes the following: 

l Date calibration was performed 

l Individual calibrating the instrument 

l Instrument name, model, and serial number 

l Any relevant instrument settings and resultant readings (before and after) calibration 

l Identification of the calibration standard (lot no., source concentration, supplier) 

l Any relevant comments or remarks 
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Prior to the commencement of any field activities, the background levels of the site must be determined 

and noted. Daily background readings will be taken away from any areas of potential contamination. ....., 

These readings, any influencing conditions (Le., weather, temperature, humidity), location, and the other 

information specified in the field operations logbook or preferably on the activities sheet (Le., Boring log, 

sample log sheet, etc.). 

7.1.2 Hazard Monitoring Freguency 

Table 5-1 presents the frequencies that hazard monitOring will be performed as well as the action levels 

which will initiate the use of elevated levels of protection. The SSO may decide to increases these 

frequencies based on instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of the PH SO and the CLEAN HSM. 

7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the B&R Environmental 

Equipment Manager. Operational checks and field calibration will be performed on all instruments each 

day prior to their use. Field calibration will be performed on instruments according to manufacturer's 

recommendations (for example, the PID and PhD Ultra must be field calibrated daily and an additional 

field calibration must be performed at the end of each day to determine any significant instrument drift). ,..",. 

These operational checks and calibration efforts will be perfonned in a manner that complies with the 

employees health and safety training, the manufacturer's recommendations, and with the applicable 

manufacturer standard operating procedure (copies of which can be found in the B&R Health & Safety 

Guidance Manual which will be maintained on site for reference). All calibration efforts must be 

documented. Figure 7-1 is provided for documenting these calibration efforts. This infonnation may 

instead be recorded in a field Health and Safety Logbook, provided that all of the infonnation speCified in 

Figure 7-1 is recorded. This required information includes the following: 

• Date calibration was performed 

• Individual calibrating the instrument 

• Instrument name, model, and serial number 

• Any relevant instrument settings and resultant readings (before and after) calibration 

• Identification of the calibration standard (lot no., source concentration, supplier) 

• Any relevant comments or remarks 
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FIGURE 7-1 

DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 

Environmental 
Instrument I.D. 

Instrument Settings Instrument Readings Remarks/ 
Comments 
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FIGURE 7-1 

DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 

Date of Instrument B&R Person Instrument Settings Instrument Readings Calibration Remarksl 
Calibration Name and Environmental Perfonning Standard Comments 

Model Instrument 1.0. Calibration (Lot 
Number Number) 

Pre- Post- Pre- Post-
Calibration Calibration Calibration Calibration 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING 

This section is included to specify health and safety training and medical surveillance requirements for 

both B&R Environmental and subcontractor personnel participating in on site activities. 

8.1 .l Requirements for B&R Environmental Personnel 

All B&R Environmental personnel must complete 40 hours of introductory hazardous waste site training 

prior to performing work at the MCRD, Parris Island facility. B&R Environmental personnel who have 

had introductory training more than 1, 3 months prior to site work must have completed 8 hours of 

refresher training within the past 12 months before being cleared for site work. In addition, 8-hour 

supervisory training in accordance with 29 CFR 1910.120(e)(4) will be required for site supervisory 

personnel. 

Documentation of B&R Environmental introductory, supervisory, and refresher training as well as site- 

specific training will be maintained at the site. Copies of certificates or other official documentation will 

be used to fulfill this requirement. 

B&R Environmental will conduct a brief meeting daily to discuss operations planned for that day and to 

issue Safe Work Permits (See Section 9.4) for those operations. 

8.1.2 Requirements for Subcontractors 

Identified B&R Environmental subcontractor personnel must have completed introductory hazardous 

waste site training or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 

8 hours of refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to performing field 

work at the MCRD facility. B&R Environmental subcontractors must certify that each employee has had 

such training by sending B&R Environmental a letter, on company letterhead, containing the information 

in the example letter provided in Figure 8-1. This letter will be accompanied by training certificates or 

some other form of official documentation for all subcontractor personnel participating in site activities. 
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This section is included to specify health and safety training and medical surveillance requirements for 

both B&R Environmental and subcontractor personnel participating in on site activities. 

8.1.1 Requirements for B&R Environmental Personnel 

All B&R Environmental personnel must complete 40 hours of introductory hazardous waste site training 

prior to performing work at the MCRD, Parris Island facility. B&R Environmental personnel who have 

had introductory training more than 12 months prior to site work must have completed 8 hours of 

refresher training within the past 12 months before being cleared for site work. In addition, 8-hour 

supervisory training in accordance with 29 CFR 1910.120(e)(4) will be required for site supervisory 

personnel. 

Documentation of B&R Environmental introductory. supervisory, and refresher training as well as site

specific training will be maintained at the site. Copies of certificates or other official documentation will 

be used to fulfill this requirement. 

B&R Environmental will conduct a brief meeting daily to discuss operations planned for that day and to 

issue Safe Work Permits (See Section 9.4) for those operations. 

8.1.2 Requirements for Subcontractors 

Identified B&R Environmental subcontractor personnel must have completed introductory hazardous 

waste site training or equivalent work experience as defined in OSHA Standard 29 CFR 191 0.120(e) and 

8 hours of refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to performing field 

work at the MCRD facility. B&R Environmental subcontractors must certify that each employee has had 

such training by sending B&R Environmental a letter. on company letterhead, containing the information 

in the example letter provided in Figure 8-1. This letter will be accompanied by training certificates or 

some other form of official documentation for all subcontractor personnel participating in site activities. 
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FIGURE 8-l 
w 

OSHA COMPLlANCElTRAlNlNG LElTER 

The following statements must be typed on company letterhead and signed by an officer of the company 

and accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Mark Speranza, P.E. 
Task Order Manager 
B&R Environmental 
Foster Plaza 7,661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: HAZWOPER Training for Marine Corps Recruit Depot, Pan-is Island, South Carolina 

Dear Mr. Speranza: 

As an officer of XYZ Corporation, I hereby state that I am aware of the potential hazardous nature 
of the subject project. I also understand that it is our responsibility to comply with all applicable -1 
occupational safety and health regulations, including those stipulated in Title 29 of the Code of 
Federal Regulations (CFR), Parts 1900 through 1910 and Part 1926. 

I also understand that Title 29 CFR 1910.120, entitled “Hazardous Waste Operations and 
Emergency Response,” requires an appropriate level of training for certain employees engaged in 
hazardous waste operations. In this regard, I hereby state that the following employees have had 
40 hours of introductory hazardous waste site training or equivalent work experience as requested 
by 29 CFR 1910.120(e) and have had 8 hours of refresher training as required by 29 CFR 
1910.120(e)(8) and site supervisory personnel have had training in accordance with 29 CFR 
1910.120(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 

Enc. Copies of training certificates 
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The following statements must be typed on company letterhead and signed by an officer of the company 

and accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Mark Speranza, P.E. 
Task Order Manager 
B&R Environmental 
Foster Plaza 7, 661 Andersen Drive 
Pittsburgh. Pennsylvania 15220 

Subject: HAZWOPER Training for Marine Corps Recruit Depot, Parris Island. South Carolina 

Dear Mr. Speranza: 

As an officer of X'(Z Corporation, I hereby state that I am aware of the potential hazardous nature 
of the subject project. I also understand that it is our responsibility to comply with all applicable 
occupational safety and health regulations, including those stipulated in Title 29 of the Code of 
Federal Regulations (CFR), Parts 1900 through 1910 and Part 1926. 

I also understand that Title 29 CFR 1910.120, entitled "Hazardous Waste Operations and 
Emergency Response," requires an appropriate level of training for certain employees engaged in 
hazardous waste operations. In this regard, I hereby state that the following employees have had 
40 hours of introductory hazardous waste site training or equivalent work experience as requested 
by 29 CFR 1910.120(e) and have had 8 hours of refresher training as required by 29 CFR 
1910.120(e)(8) and site supervisory personnel have had training in accordance with 29 CFR 
1910.120(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 

Enc. Copies of training certificates 
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8.2 SITE-SPECIFIC TRAINING 

B&R Environmental will provide site-specific training to all B&R Environmental and subcontractor 

personnel who will perform work on this project. Site-specific training will also be provided to all 

personnel (DOD, OSHA, EPA, SouthDiv Navy personnel, and other authorized visitors) who may enter 

the site to perform functions that may or may not be directly related to site operations. Site-specific 

training will include: 

Names of designated personnel and alternates responsible for site safety and health 

Safety, health, and other hazards present on site 

Use of personal protective equipment 

Work practices to minimize risks from hazards 

Safe use of engineering controls and equipment 

Medical surveillance requirements 

Signs and symptoms of overexposure to site contaminants 

Contents of the Health and Safety Plan 

Emergency response procedures (evacuation and assembly points) 

Spill response procedures 

Review of the contents of relevant Material Safety Data Sheets 

Associated hazards and restricted areas within the MCRD. 

Site-specific documentation will be established through the use of Figure 8-2. All site personnel and 

visitors must sign this document upon receiving site-specific training. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Reauirements for B&R Environmental Personnel 

All B&R Environmental personnel participating in project field activities will have had a physical 

examination meeting the requirements of B&R Environmental’s medical surveillance program and will be 

medically qualified to perform hazardous waste site work using respiratory protection. 

Documentation for medical clearances will be maintained in the B&R Environmental Pittsburgh office 

and made available, as necessary. 
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B&R Environmental will provide site-specific training to all B&R Environmental and subcontractor 

personnel who will perform work on this project. Site-specific training will also be provided to all 

personnel (DOD, OSHA, EPA, SouthDiv Navy personnel, and other authorized visitors) who may enter 

the site to perform functions that mayor may not be directly related to site operations. Site-specific 

training will include: 

• Names of deSignated personnel and altemates responsible for site safety and health 

• Safety, health, and other hazards present on site 

• Use of personal protective eqUipment 

• Work practices to minimize risks from hazards 

• Safe use of engineering controls and equipment 

• Medical surveillance requirements 

• Signs and symptoms of overexposure to site contaminants 

• Contents of the Health and Safety Plan 

• Emergency response procedures (evacuation and assembly pOints) 

• Spill response procedures 

• Review of the contents of relevant Material Safety Data Sheets 

• Associated hazards and restricted areas within the MCRD. 

Site-specific documentation will be established through the use of Figure 8-2. All site personnel and 

visitors must sign this document upon receiving site-specific training. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Requirements for B&R Environmental Personnel 

All B&R Environmental personnel participating in project field activities will have had a physical 

examination meeting the requirements of B&R Environmental's medical surveillance program and will be 

medically qualified to perform hazardous waste site work using respiratory protection. 

Documentation for medical clearances will be maintained in the B&R Environmental Pittsburgh office 

and made available, as necessary. 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that I am aware of the potential hazardous nature of performing remedial 
activities at Marine Corps Recruit Depot, Parris Island, South Carolina, and that I have received site- 
specific training which included the elements presented below: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Names of designated personnel and alternates responsible for site safety and health 
Safety, health, and other hazards present on site 
Use of personal protective equipment 
Work practices to minimize risks from hazards 
Safe use of engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure to site contaminants 
Contents of the Health and Safety Plan 
Emergency response procedures (evacuation and assembly points) 
Spill response procedures 
Review of contents of relevant Material Safety Data Sheets 
Associated hazards and restricted areas within the MCRD. 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

I further state, by the presence of my signature below that, the date of my training (introductory, 
refresher, and supervisory, as applicable) and my medical surveillance requirements are accurate and 
correct to the best of my knowledge. 

Surveillance 
SIGNATURE 
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My signature below indicates that I am aware of the potential hazardous nature of performing remedial 
activities at Marine Corps Recruit Depot, Parris Island, South Carolina, and that I have received site
specific training which included the elements presented below: 

• Names of designated personnel and alternates responsible for site safety and health 
• Safety, health, and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure to site contaminants 
• Contents of the Health and Safety Plan 
• Emergency response procedures (evacuation and assembly points) 
• Spill response procedures 
• Review of contents of relevant Material Safety Data Sheets 
• Associated hazards and restricted areas within the MCRD. 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

I further state, by the presence of my signature below that, the date of my training (introductory, 
refresher, and supervisory, as applicable) and my medical surveillance requirements are accurate and 
correct to the best of my knowledge. 

4O-Hour 
General 8-Hour 8-Hour 

Date of 
Name 

Site Refresher Supervisory 
Medical SIGNATURE 

Worker Training Training 
Surveillance 

Training (Date) (Date) 
(Date) 
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8.3.2 Medical Suweillance Reauirements for Subcontractors 

Identified subcontractors are required to obtain a certificate of their ability to perform hazardous waste 

site work and to wear respiratory protection. The “Subcontractor Medical Approval Form” provided in 

Figure 8-3 shall be used to satisfy this requirement, providing it is properly completed and signed by a 

licensed physician. 

Subcontractors who have a company medical surveillance program ‘meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute “Subcontractor Medical Approval Form” with a 

letter, on company letterhead, containing all of the information in the example letter presented in 

Figure 8-4 of this HASP. 

8.3.3 Reauirements for All Field Personnel 

Each field team member, including subcontractors and visitors, entering the exclusion zone(s) shall be 

required to complete and submit a copy of the Medical Data Sheet found in the B&R Environmental 

Health and Safety Guidance Manual. This shall be provided to the SSO, prior to participating in site 

activities. The purpose of this document is to provide site personnel and emergency responders with 

additional information that may be necessary in order to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

In situations in which the exclusion zone is not entered or when there is no potential for exposure to site 

contaminants, subcontractor personnel may be exempt from some of the training and medical 

surveillance requirements. All subcontractors and visiting personnel are required to receive site-specific 

training (as discussed in Section 8.2) regarding information provided in this HASP. Examples of 

subcontractors who may be exempt from training and medical surveillance requirements may include 

surveyors who perform surveying activities at the site perimeter, or in areas were there is no potential for 

exposure to site contaminants. 
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Identified subcontractors are required to obtain a certificate of their ability to perform hazardous waste 

site work and to wear respiratory protection. The "Subcontractor Medical Approval Form" provided in 

Figure 8-3 shall be used to satiSfy this requirement, providing it is properly completed and signed by a 

licensed physician. 

Subcontractors who have a company medical surveillance program 'meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute "Subcontractor Medical Approval Form" with a 

letter, on company letterhead, containing all of the information in the example letter presented in 

Figure 8-4 of this HASP. 

8.3.3 Requirements for All Field Personnel 

Each field team member, including subcontractors and visitors, entering the exclusion zone(s) shall be 

required to complete and submit a copy of the Medical Data Sheet found in the B&R Environmental 

Health and Safety Guidance Manual. This shall be provided to the SSO, prior to participating in site 

activities. The purpose of this document is to provide site personnel and emergency responders with 

additional information that may be necessary in order to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

In situations in which the exclusion zone is not entered or when there is no potential for exposure to site 

contaminants, subcontractor personnel may be exempt from some of the training and medical 

surveillance requirements. All subcontractors and visiting personnel are required to receive site-specific 

training (as discussed in Section 8.2) regarding information provided in this HASP. Examples of 

subcontractors who may be exempt from training and medical surveillance requirements may include 

surveyors who perform surveying activities at the site perimeter, or in areas were there is no potential for 

exposure to site contaminants. 
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FIGURE 83 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 
Company Name 

Participant Name: Date of Exam: 

A Part 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (f), and was found to be medically - 

( ) qualified to perform work at the Marine Corps Recruit Depot, Pan-is Island 
work site 

0 not qualified to perform work at the Marine Corps Recruit Depot, Pan-is Island 
Center work site 

and, 

2. Undergone a physical examination in accordance with OSHA 29 CFR 1910.134(b)(lO) and 
was found to be medically - 

( ) qualified to wear respiratory protection 

0 not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

( ) A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
( ) A description of the employee’s duties as they relate to the employee’s exposures. 
( ) A list of known/suspected contaminants and their concentrations (if known). 
( ) A description of any personal protective equipment used or to be used. 
( ) Information from previous medical examinations of the employee that is not readily 

available to the examining physician. 

B Part 

I, , have examined 
Physician’s Name (print) Participant’s Name (print) 

and have determined the following information: 
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FIGURE 8-3 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

Foremployeesof __________________________________________________ ___ 

Company Name 

Participant Name: _______________________ Date of Exam: ______________ __ 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (1), and was found to be medically -

() qualified to perform work at the Marine Corps Recruit Depot, Parris Island 
work site 

() not qualified to perform work at the Marine Corps Recruit Depot, Parris Island 
Center work site 

and, 

2. Undergone a physical examination in accordance with OSHA 29 CFR 191 0.134(b)(1 0) and 
was found to be medically -

() qualified to wear respiratory protection 
() not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

() A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
() A description of the employee's duties as they relate to the employee's exposures. 
() A list of known/suspected contaminants and their concentrations (if known). 
() A description of any personal protective equipment used or to be used. 
() Information from previous medical examinations of the employee that is not readily 

available to the examining physician. 

I, ____________ --.-_________ , have examined __ ~----~~------------_ 
Physician's Name (print) Participant's Name (print) 

and have determined the following information: 
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FIGURE 83 
SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

1. Results of the medical examination and tests (excluding finding or diagnoses unrelated to 
occupational exposure): 

2. Any detected medical conditions which would place the employee at increased risk of material 
impairment of the employee’s health: 

3. Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions 
which require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at 
the Marine Corps Recruit Depot, Pan-is Island work site, this participant 

Ii may 
may not 

perform his/her assigned task. 

Physician’s Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 
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1. Results of the medical examination and tests (excluding finding or diagnoses unrelated to 
occupational exposure): 

2. Any detected medical conditions which would place the employee at increased risk of material 
impairment of the employee's health: 

3. Recommended limitations upon the employee's assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions 
which require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at 
the Marine Corps Recruit Depot, Parris Island work site, this participant 

() may 
() may not 

perform his/her assigned task. 

Physician'S Signature _____________ _ 

Address _____________ _ 

Phone Number _____________ _ 

NOTE: Copies of test results are maintained and available at: 

Address 
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FIGURE 84 

MEDICAL SURVEILLANCE LETTER 

The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Mark Speranza, P.E. 
Task Order Manager 
B&R Environmental Corp. 
Foster Plaza 7,661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for Marine Corps Recruit Depot, Parris Island, South Carolina 

Dear Mr. Speranza: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a 
medical surveillance program meeting the requirements contained in paragraph (f) of Title 29 of 
the Code of Federal Regulations (CFR), Part 1910.120, entitled “Hazardous Waste Operations and 
Emergency Response: Final Rule.” I further state that the persons listed below have had physical 
examinations under this program within the past 12 months and that they have been cleared, by a 
licensed physician, to perform hazardous waste site work and to wear positive- and negative- 
pressure respiratory protection. I also state that, to my knowledge, no person listed below has any 
medical restriction that would preclude him/her from working at the Marine Corps Recruit Depot, 
Pan-is Island work site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Mark Speranza, P.E. 
Task Order Manager 
B&R Environmental Corp. 
Foster Plaza 7, 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for Marine Corps Recruit Depot, Parris Island, South Carolina 

Dear Mr. Speranza: 

As an officer of XYZ Corporation, I hereby state that the persons listed below partiCipate in a 
medical surveillance program meeting the requirements contained in paragraph (f) of Title 29 of 
the Code of Federal Regulations (CFR), Part 1910.120, entitled "Hazardous Waste Operations and .."""" 
Emergency Response: Final Rule." I further state that the persons listed below have had physical 
examinations under this program within the past 12 months and that they have been cleared, by a 
licensed physician, to perform hazardous waste site work and to wear positive- and negative
pressure respiratory protection. I also state that, to my knowledge, no person listed below has any 
medical restriction that would preclude him/her from working at the Marine Corps Recruit Depot, 
Parris Island work site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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9.0 SITE CONTROL 

This section outlines the means by which B&R Environmental will delineate work zones and use these 

work zones in conjunction with decontamination procedures to prevent the spread of contaminants into 

previously unaffected areas of the site. It is anticipated that a three-zone approach will be used during 

work at this site. This three zone approach will utilize an exclusion zone, a contamination reduction 

zone, and a support zone. It is also anticipated that this control measure will be used to control access to 

site work areas. Use of such controls will restrict the general public, minimize the potential for the spread 

of contaminants, and protect individuals who are not cleared to enter work areas. 

9.1 EXCLUSION ZONE 

The exclusion zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are present in the proposed work areas 

of this site. It is anticipated that this will remain so until/unless contaminants are brought to the surface 

by intrusive activities, such as drilling or sampling. Furthermore, once intrusive activities have been 

completed and surface contamination has been removed, the potential for exposure is again diminished 

and the area can then be reclassified as part of the contamination reduction zone. Therefore, the 

exclusion zones for this project will be limited to those areas of the\ site where active work is being 

performed plus a designated area surrounding the point of operation (see Table 5-l for specific 

operation). The exclusion zone for most site activities will be fragmented to represent the areas where 

the soils are disturbed through drilling or sampling activities. All exclusion zones will be delineated using 

barrier tape, cones and/or drive poles, and postings to inform and direct facility personnel. 

9.1 .l Exclusion Zone Clearance 

A pre-startup site visit will be conducted by members of the identified field team in an effort to identify 

proposed subsurface investigation locations, obtain utility clearances, and provide upfront notices 

concerning scheduled activities within the facility. 

In all cases, no subsurface activities will proceed without utility clearance. In the event that a utility is 

struck during a subsurface investigative activity, the emergency numbers provided in Section 2.9, 

Table 2-l will be notified. 
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This section outlines the means by which B&R Environmental will delineate work zones and use these 

work zones in conjunction with decontamination procedures to prevent the spread of contaminants into 

previously unaffected areas of the site. It is anticipated that a three-zone approach will be used during 

work at this site. This three zone approach will utilize an exclusion zone, a contamination reduction 

zone, and a support zone. It is also anticipated that this control measure will be used to control access to 

site work areas. Use of such controls will restrict the general public, minimize the potential for the spread 

of contaminants, and protect individuals who are not cleared to enter work areas. 

9.1 EXCLUSION ZONE 

The exclusion zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are present in the proposed work areas 

of this site. It is anticipated that this will remain so until/unless contaminants are brought to the surface 

by intrusive activities, such as drilling or sampling. Furthermore, once intrusive activities have been 

completed and surface contamination has been removed, the potential for exposure is again diminished 

and the area can then be reclassified as part of the contamination reduction zone. Therefore, the 

exclusion zones for this project will be limited to those areas of the, site where active work is being 

performed plus a deSignated area surrounding the point of operation (see Table 5-1 for specific 

operation). The exclusion zone for most site activities will be fragmented to represent the areas where 

the soils are disturbed through drilling or sampling activities. All exclusion zones will be delineated using 

barrier tape, cones and/or drive poles, and postings to inform and direct facility personnel. 

9.1.1 Exclusion Zone Clearance 

A pre-startup site visit will be conducted by members of the identified field team in an effort to identify 

proposed subsurface investigation locations, obtain utility clearances, and provide upfront notices 

conceming scheduled activities within the facility. 

In all cases, no subsurface activities will proceed without utility clearance. In the event that a utility is 

struck during a subsurface investigative activity, the emergency numbers provided in Section 2.9, 

Table 2-1 will be notified. 
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When base personnel are working within the proximity of this investigation, they will be moved or their 

operation temporarily discontinued to remove them from potential hazards associated with this operation. 

9.2 CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area 

of the site where contamination is not suspected. A limited personnel and equipment decontamination 

may take place in this area, to the extent required to move equipment or personnel as necessary to a 

central decontamination location. This area will also serve as a focal point in supporting exclusion zone 

activities. This area will be delineated using barrier tape, cones and/or drive poles, and postings to inform 

and direct facility personnel. 

9.3 SUPPORT ZONE 

The support zone for this project will include a staging area where site vehicles will be parked, equipment 

will be unloaded, and where food and drink containers will be maintained. In all cases, the support zones 

will be established at areas of the site where exposure to site contaminants would not be expected during 

normal working conditions or foreseeable emergencies. 

9.4 SAFE WORK PERMITS 

All exclusion zone activities conducted in support of this project will be done so using this HASP as a 

reference guide and Safe Work Permits to incorporate site-specific information to guide and direct field 

crews on a task by task basis. An example of the Safe Work Permit to be used during site activities is 

illustrated in Figure 9-1. 

All permits will be issued by the SSO or his/her on site representative in the morning prior to the 

commencement of on site activities. The Safe Work Permits are to be completed in accordance with the 

specifications contained in Table 5-l and the other sections of this HASP as appropriate. 

All personnel identified on the permit as participating in the task will be made aware of its contents by the 

supervisor accepting the permit. Any problems which occurred throughout the task will be documented 

by the supervisor on the permit. 

All permits will be returned to the FOL or the SSO at the end of the day. 
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The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area 

of the site where contamination is not suspected. A limited personnel and equipment decontamination 

may take place in this area, to the extent required to move equipment or personnel as necessary to a 

central decontamination location. This area will also serve as a focal pOint in supporting exclusion zone 

activities. This area will be delineated using barrier tape, cones and/or drive poles, and postings to inform 

and direct facility personnel. 
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The support zone for this project will include a staging area where site vehicles will be parked, equipment 
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SAFE WORK PERMIT 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limited to the following (description, area, equipment used): 

II. Names: 

III. Onsite Inspection conducted 0 Yes 0 No Initials of Inspector 
B&RE 

SECTION II: General Safety Requiremente (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 0 Level B 0 Full face APR 0 
Level C 0 Level A 0 Half face APR II 
Detailed on Reverse SKA-PAC SAR 0 

Skid Rig cl 

Modifications/Exceptions: 

Escape Pack 0 
SCBA 0 

Bottle Trailer 0 
None 0 

V. Chemicals of Concern Action Level(s) Response Measures 

Vi. Additional Safety Equipment/Procedures 
Hardhat ............................... 0 Yes 0 No 
Safety Glasses.. .................. 0 Yes 0 No 
Chemical/splash goggles ..... 0 Yes 0 No 
Splash Shield ...................... 0 Yes q No 
Splash suits/coveralls. ......... 0 Yes 0 No 
Steel toe/shank Workboots.. 0 Yes 0 No 
Modifications/Exceptions: 

Hearing Protection (Plugs/Muffs) 0 Yes 0 No 
Safety belt/harness 0 Yes 0 No 
Radio 0 Yes 0 No 
Barricades 0 Yes 0 No 
Gloves (Type) 0 Yes 0 No 
Work/rest regimen 0 Yes 0 No 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location 8 Use). ......... U 0 Emergency alarms .................. 0 0 
Procedure for safe job completion.. ................... 0 Cl Evacuation routes.. .................. 0 II 
Contractor tools/equipment inspected ............... 0 0 Assembly points.. .................... 0 0 

VIII. Equipment Preparation Yes NA 
Equipment drained/depressured ........................................................................................... 0 [7 
Equipment purged/cleaned ................................................................................................... 0 0 
Isolation checklist completed.. .............................................................................................. 0 q 
Electrical lockout required/field switch tested ........................................................................ 0 0 
Blinds/misalignments/blocks 8 bleeds in place ...................................................................... 0 0 
Hazardous materials on walls/behind liners considered.. ....................................................... q q 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). .................. .O Yes 0 No 
If yes, fI/ out appropriate s&ion(s) on safety work permit addendum 

X. Special instructions, precautions: 

Permit Issued by: Permit Accepted by: 
Job Completed by: Date: 
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FIGURE 9-1 
SAFE WORK PERMIT 

Permit No. _______ Date: ________ _ Time: From ______ to _____ _ 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limited to the following (description, area, equipment used): 

II. Names: 

III. Onsite Inspection conducted 0 Yes o No Initials of Inspector __ ~~=_ 
B&RE 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 0 Level B 0 Full face APR 0 
Level C 0 Level A 0 Half face APR 0 
Detailed on Reverse SKA-PAC SAR 0 

Skid Rig 0 

Escape Pack 
SCBA 

Bottle Trailer 
None 

o 
o 
o 
o 

Modifications/Exceptions: ____________________________ _ 

V. Chemicals of Concern Action Level(s) Response Measures 

VI. Additional Safety Equipment/Procedures 
Hardhat ............................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) 0 Yes o No 
Safety Glasses .................... 0 Yes 0 No Safety belt/harness 0 Yes o No 
Chemical/splash goggles ..... 0 Yes 0 No Radio 0 Yes o No 
Splash Shield ...................... 0 Yes 0 No Barricades 0 Yes o No 
SplaSh suits/coveralls .......... 0 Yes 0 No Gloves (Type) 0 Yes o No 
Steel toe/shank Workboots .. 0 Yes 0 No Work/rest regimen 0 Yes o No 
Modifications/Exceptions: ___________________________ _ 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipment inspected ............... 0 0 Assembly pOints ...................... 0 0 

VIII. Equipment Preparation Yes NA 
Equipment drained/depressured ........................................................................................... 0 0 
Equipment purged/cleaned ................................................................................................... 0 0 
Isolation checklist completed ................................................................................................ 0 0 
Electrical lockout required/field switch tested ........................................................................ 0 0 
Blinds/misalignments/blocks & bleeds in place ...................................................................... 0 0 
Hazardous materials on walls/behind liners considered ......................................................... 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................... 0 Yes 0 No 
If yes, fill out appropriate section(s) on safety work permit addendum 

X. Special instructions, precautions: __________________________ _ 

Permit Issued by:________________ Permit Accepted by: __________ _ 
Job Completed by: __________________ Date: ___________ _ 
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SITE VISITORS 

Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

. Personnel invited to observe or participate in operations by B&R Environmental 

. Regulatory personnel (i.e., DOD, EPA, OSHA) 

. Southern Division Navy Personnel 

. Other authorized visitors 

All non-DOD personnel working on this project are required to gain initial access to the base by 

coordinating with the B&R Environmental FOL or designee and following established base access 

procedures. 

Once access to the base is obtained, all personnel who require site access into areas of ongoing 

operations will be required to obtain permission from the FOL and the Base Contact. Upon gaining 

access to the site, all site visitors wishing to observe operations in progress will be escorted by a B&R‘ 

Environmental representative and shall be required to meet the minimum requirements discussed below: 

. All site visitors will be routed to the FOL, who will sign them into the field logbook. Information to 

be recorded in the logbook will include the individual’s name (proper identification required), the 

entity which they represent, and the purpose of the visit. 

. All site visitors will be required to produce the necessary information supporting clearance to the 

site. This shall include information attesting to applicable training and medical surveillance as 

stipulated in Section 8.0 of this document. In addition, to enter the site operational zones during 

planned activities, all visitors will be required to first go through site-specific training covering the 

topics stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone. All visitors are required to observe the protective equipment and site restrictions in effect at the 

site at the time of their visit. Any and all visitors not meeting the requirements, as stipulated in this plan, 

for site clearance will not be permitted to enter the site operational zones during planned activities. Any 

incidence of unauthorized site visitation will cause the termination of all on site activities until the 

unauthorized visitor is removed from the premises. Removal of unauthorized visitors will be I 
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Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

• 
• 
• 
• 

Personnel invited to obselVe or partiCipate in operations by B&R Environmental 

Regulatory personnel (Le., DOD, EPA, OSHA) 

Southem Division Navy Personnel 

Other authorized visitors 

All non-DOD personnel working on this project are required to gain initial access to the base by 

coordinating with the B&R Environmental FOl or designee and following established base access 

procedures. 

Once access to the base is obtained. all personnel who require site access into areas of ongoing 

operations will be required to obtain permission from the FOl and the Base Contact. Upon gaining 

access to the site, all site visitors wishing to obselVe operations in progress will be escorted by a B&R" 

Environmental representative and shall be required to meet the minimum requirements discussed below: 

• All site visitors will be routed to the FOl, who will sign them into the field logbook. Information to 

be recorded in the logbook will include the individual's name (proper identification required), the 

entity which they represent, and the purpose of the visit. 

• All site visitors will be required to produce the necessary information supporting clearance to the 

site. This shall include information attesting to applicable training and medical sUlVeillance as 

stipulated in Section 8.0 of this document. In addition, to enter the site operational zones during 

planned activities, all visitors will be required to first go through site-specific training covering the 

topics stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone. All visitors are required to obselVe the protective equipment and site restrictions in effect at the 

site at the time of their visit. Any and all visitors not meeting the requirements, as stipulated in this plan, 

for site clearance will not be permitted to enter the site operational zones during planned activities. Any 

incidence of unauthorized site visitation will cause the termination of all on site activities until the 

unauthorized visitor is removed from the premises. Removal of unauthorized visitors will be 
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accomplished with support from the Base Contact. If necessary, the Base Contact will be notified of any 

, unauthorized visitors. 

9.6 SITE SECURITY 

Site security will be accomplished using B&R Environmental field personnel. B&R Environmental will 

retain complete control over active operational areas. As this activity takes place at a Navy facility, the 

first line of security restricting the general public will take place at the site entrance. The second line of 

security will take place at the work site, referring interested parties to the Base Contact. The Base 

Contact will serve as a focal point for base personnel, interested parties, and serve and the final line of 

security and the primary enforcement contact. 

9.7 SITE MAP 

Once the areas of contamination, access routes, topography, and dispersion routes are determined, a 

site map will be generated and adjusted as site conditions change. These maps will be posted to 

illustrate up-to-date collection of contaminants and adjustment of zones and access points. 

9.8 BUDDY SYSTEM 

Personnel engaged in on site activities will practice the “buddy system” to ensure the safety of all 

personnel involved in this operation. 

9.9 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

B&R Environmental and subcontractor personnel will provide MSDSs for all chemicals brought on site. 

The contents of these documents will be reviewed by the SSO with the user(s) of the chemical 

substances prior to any actual use or application of the substances on site. A chemical inventory of all 

chemicals used on site will be developed using the Health and Safety Guidance Manual. The MSDSs 

will then be maintained in a central location (i.e., temporary office) and will be available for anyone to 

review upon request. 

9.10 COMMUNICATION 

As personnel may not always be working in proximity to one another during field activities, a supported 

means of communication between field crews will be used as necessary. Two-way radio communication 
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B&R Environmental and subcontractor personnel will provide MSDSs for all chemicals brought on site. 

The contents of these documents will be reviewed by the SSO with the user(s) of the chemical 

substances prior to any actual use or application of the substances on site. A chemical inventory of all 

chemicals used on site will be developed using the Health and Safety Guidance Manual. The MSDSs 

will then be maintained in a central location (Le., temporary office) and will be available for anyone to 

review upon request. 

9.10 COMMUNICATION 

As personnel may not always be working in proximity to one another during field activities, a supported 

means of communication between field crews will be used as necessary. Two-way radio communication 
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10.0 SPILL CONTAINMENT PROGRAM 

10.1 SCOPE AND APPLICATION 

It is not anticipated that bulk hazardous materials (over 55gallons) will be handled at any given time as 

part of this scope of work. It is also not anticipated that any spillage would constitute a danger to human 

health or the environment. However, as the job progresses, the potential for accumulating Investigative 

Derived Wastes (IDW), such as decontamination fluids, soil cuttings, purge waters from well 

development, etc. in a central staging area does exist. Once these materials are characterized, they can 

be removed from this area and be properly disposed of. Because these IDW remain uncharactetized 

while in the staging area, a spill containment program will be developed and instituted as part of this 

HASP. 

10.2 POTENTIAL SPILL AREAS 

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further 

potential contamination of the environment. Currently, limited areas are vulnerable to this hazard 

including: 

. Resource deployment 

. Waste transfer 

. Central staging 

It is anticipated all IDW generated as a result of this scope of work will be containerized, labeled, and 

staged to await further analyses. The results of this analysis will determine the method of disposal. 

10.3 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel 

staging or disposing of drums will be conducted during working hours to visually determine that storage 

vessels are not leaking. If a liquid leak is detected, the contents will be transferred into a new vessel 

using a hand pump. The leak will then be collected and contained using absorbents such as Oil-dry, 

vermiculite, or sand. The absorbents will be stored at the vulnerable areas in a conspicuously marked 

drum. This used absorbent material will also be containerized for disposal pending analysis. All 

inspections will be documented in the project logbook. 

1 O-l CT0 0053 

10.0 SPILL CONTAINMENT PROGRAM 

10.1 SCOPE AND APPLICATION 

Revision 0 
02106/98 

It is not anticipated that bulk hazardous materials (over 55-gallons) will be handled at any given time as 

part of this scope of work. It is also not anticipated that any spillage would constitute a danger to human 

health or the environment. However, as the job progresses, the potential for accumulating Investigative 

Derived Wastes (lOW), such as decontamination fluids, soil cuttings, purge waters from well 

development, etc. in a central staging area does exist. Once these materials are characterized, they can 

be removed from this area and be properly disposed of. Because these lOW remain uncharacterized 

while in the staging area, a spill containment program will be developed and instituted as part of this 

HASP. 

10.2 POTENTIAL SPILL AREAS 

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further 

potential contamination of the environment. Currently, limited areas are vulnerable to this hazard 

including: 

• Resource deployment 

• Waste transfer 

• Central staging 

It is anticipated all lOW generated as a result of this scope of work will be containerized, labeled, and 

staged to await further analyses. The results of this analysis will determine the method of disposal. 

10.3 LEAK ANI) SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel 

staging or disposing of drums will be conducted during working hours to visually determine that storage 

vessels are not leaking. If a liquid leak is detected, the contents will be transferred into a new vessel 

using a hand pump. The leak will then be collected and contained using absorbents such as Oil-dry, 

vermiculite, or sand. The absorbents will be stored at the vulnerable areas in a conspicuously marked 

drum. This used absorbent material will also be containerized for disposal pending analysis. All 

inspections will be documented in the project logbook. 
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10.4 PERSONNEL TRAINING AND SPILL PREVENTION 

All personnel will be instructed in the procedures for spill prevention, containment, and collection of 

hazardous materials in the site-specific training. The FOL and the SSO will serve as the Spill Response 

Coordinators for this operation, should the need arise. 

10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment that will be maintained at the staging area at all times 

for the purpose of supporting this Spill Prevention/Containment Program. 

. Sand, clean fill, vermiculite, or other non combustible absorbent (Oil-dry); 

. Drums (%-gallon U.S. DOT 17-E or 17-H) 

. Shovels, rakes, and brooms 

. Container labels 

10.6 SPILL CONTROL PLAN 

This section describes the procedures the B&R Environmental field crew members will employ upon the 

detection of a spill or leak. 

1. 

2. 

3. 

4. 

Notify the SSO or FOL immediately upon the detection of a leak or spill. 

Employ the personal protective equipment stored at the staging area. Take immediate actions to 

stop the leak or spill by plugging or patching the container or raising the leak to the highest point in 

the vessel. Spread the absorbent material in the area of the spill, covering it completely. 

Transfer the material to a new vessel; collect and containerize the absorbent material. Label the 

new container appropriately. Await analyses for treatment or disposal options. 

Rscontainerize spills, including 2-inches of top cover affected by the spill. Await test results for 

treatment or disposal options. 
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All personnel will be instructed in the procedures for spill prevention, containment, and collection of 

hazardous materials in the site-specific training. The FOL and the SSO will serve as the Spill Response 

Coordinators for this operation, should the need arise. 

10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment that will be maintained at the staging area at all times 

for the purpose of supporting this Spill Prevention/Containment Program. 

• Sand, clean fill, venniculite, or other non combustible absorbent (Oil-dry); 

• Drums (55-gallon U.S. DOT 17-E or 17-H) 

• Shovels, rakes, and brooms 

• Container labels 

10.6 SPILL CONTROL PLAN 

This section describes the procedures the B&R Environmental field crew members will employ upon the 

detection of a spill or leak. 

1. Notify the SSO or FOL immediately upon the detection of a leak or spill. 

2. Employ the personal protective equipment stored at the staging area. Take immediate actions to 

stop the leak or spill by plugging or patching the container or raising the leak to the highest point in 

the vessel. Spread the absorbent material in the area of the spill, covering it completely. 

3. Transfer the material to a new vessel; collect and containerize the absorbent material. Label the 

new container appropriately. Await analyses for treatment or disposal options. 

4. Re-containerize spills, including 2-inches of top cover affected by the spill. Await test results for 

treatment or disposal options. 
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It is not anticipated that a spill will occur that the field crews cannot handle. Should this occur, 

notification of the appropriate emergency response agencies will be carried out by the FOL or SSO in 

accordance with the procedures discussed in Section 2.0 of this HASP. 
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11 .O CONFINED-SPACE ENTRY 

Personnel under the provisions of this HASP are not allowed, under any circumstances, to enter confined 

spaces. A confined space is defined as an area that has one or more of the following characteristics: 

. Is large enough and so configured that an employee can bodily enter and perform assigned work. 

. Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, 

silos, storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

. Is not designed for continuous employee occupancy. 

Additionally, a Permit-Required Confined Space may also have one or more of the following 

characteristics: 

. Contains or has a potential to contain a hazardous atmosphere. 

. Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

caving walls or by a floor that slopes downward and tapers to a smaller cross-section. 

. Contains any other recognized, serious, safety or health hazard. 

For further information on confined space operations, consult the Health and Safety Guidance Manual or 

call the HSM. Any activity that may be considered a confined-space entry shall require modifications of 

this HASP and shall result in the immediate notification of the Project Health and Safety Officer. This 

determination shall be made by the FOL and SSO. 
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Personnel under the provisions of this HASP are not allowed, under any circumstances, to enter confined 

spaces. A confined space is defined as an area that has one or more of the following characteristics: 

• Is large enough and so configured that an employee can bodily enter and perform assigned work. 

• Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, 

silos, storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

• Is not designed for continuous employee occupancy. 

Additionally, a Permit-Required Confined Space may also have one or more of the following 

characteristics: 

• Contains or has a potential to contain a hazardous atmosphere. 

• Has an intemal configuration such that an entrant could be trapped or asphyxiated by inwardly 

caving walls or by a floor that slopes downward and tapers to a smaller cross-section. 
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For further information on confined space operations, consult the Health and Safety Guidance Manual or 

call the HSM. Any activity that may be considered a confined-space entry shall require modifications of 

this HASP and shall result in the immediate notification of the Project Health and Safety Officer. This 

determination shall be made by the FOL and SSO. 
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12.0 MATERIALS AND DOCUMENTATION 

The B&R Environmental Field Operations Leader (FOL) shall ensure the following materials/documents 

are taken to the project site and used when required. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

A complete copy of this HASP 

Health and Safety Guidance Manual 

Incident Reports ’ 

Medical Data Sheets 

Material Safety Data Sheets for all chemicals brought on site, including decontamination solutions, 

fuels, sample preservatives, calibration gases, etc. 

Follow-up Reports (to be completed by the FOL) 

A full-size OSHA Job Safety and Health Poster (posted in the site trailer) 

Training/Medical Surveillance Documentation Form (Blank) 

First-Aid Supply Usage Form 

Emergency Reference Form (Section 2.0, extra copy for posting) 

Drilling Log Forms 

12.1 MATERIALS TO BE POSTED AT THE SITE 

The following documentation is to be posted at the site for quick reference purposes. In situations where 

posting of these documents is not feasible (such as no office trailer), these documents should be 

separated and be immediately accessible to site personnel. 

Chemical inventory Listing - This list represents all chemicals brought on site, including 

decontamination solutions, sample preservatives, fuel, calibration gases, etc.. This list should be posted 

in a central area. 

Material Safety Date Sheets (MSDSs) - The MSDSs should also be in a central area accessible to all 

site personnel. These documents should match all the listings on the chemical inventory list for all 

substances employed on site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 
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The B&R Environmental Field Operations Leader (FOL) shall ensure the following materials/documents 

are taken to the project site and used when required. 
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12.1 MATERIALS TO BE POSTED AT THE SITE 

The following documentation is to be posted at the site for quick reference purposes. In situations where 

posting of these documents is not feasible (such as no office trailer), these documents should be 

separated and be immediately accessible to site personnel. 

Chemical Inventory Listing - This list represents all chemicals brought on site, including 

decontamination solutions, sample preservatives, fuel, calibration gases, etc.. This list should be posted 

in a central area. 

Material Safety Data Sheets (MSDSs) - The MSDSs should also be in a central area accessible to all 

site personnel. These documents should match all the listings on the chemical inventory list for all 

substances employed on site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 
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The OSHA Job Safety & Health Protection Poster - This poster, as directed by 29 CFR 1903.2 (a)(l), 

should be conspicuously posted in places where notices to employees are normally posted. Each FOL 

shall ensure that this poster is not defaced, altered, or covered by other material. 

Site Clearance Posting - This listing is found within the training section of the HASP (See Figure 8-l). 

This list identifies all site personnel, dates of training (including site-specific training), and medical 

surveillance. This lists indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) - This list of numbers and the 

directions will be maintained at all phone communications points and in each site vehicle. 

Medical Data Sheets/Cards - Medical Data Sheets will be filled out by all on site personnel and filed in 

a central location. The Medical Data Sheet will accompany any injury or illness requiring medical 

attention to the medical facility. A copy of this sheet or a wallet card will be given to all personnel to be 

carried on their person. 

Hearing Consewation Standard (29 CFR 1910.95) - This standard will be posted anytime hearing 

protection or other noise abatement procedures are employed. 

Personnel Monitoring - All results generated through personnel sampling (levels of airborne toxins, 

noise levels, etc.) will be posted to inform individuals of the results of that effort. 

Placards and Labels - Where chemical inventories have been separated, because of quantities and 

incompatibilities, these areas will be conspicuously marked using Department of Transportation (DOT) 

placards and acceptable [Hazard Communication 29 CFR 1910.1200 (f)] labels. 
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13.0 ACRONYMS / ABBREVIATIONS 

ACGIH 

APR 

CFR 

CIH 

CNS 

CRZ 

CSP 

CQP 

dBA 

DRI 

eV 

FID 

FOL 

FTL 

HASP 

HAZWOPER 

HEPA 

HSM 

IDLH 

IDW 

MCRD 

MSDS 

N/A 

NIOSH 

NPDES 

OSHA 

PAH 

PCB 

PEL 

PHSO 

PID 

PPE 

American Conference of Governmental Industrial Hygienists 

Air-Purifying Respirator 

Code of Federal Regulations 

Certified Industrial Hygienist 

Central Nervous System 

Contamination Reduction Zone 

Certified Safety Professional 

Construction Quality Plan 

Decibels measured on the A-scale 

Direct Reading Instrument 

electron Volts 

Flame Ionization Detector 

Field Operations Leader 

Field Team Leader 

Health and Safety Plan 

Hazardous Waste Operations and Emergency Response 

High Efficiency Particulate Air 

Health and Safety Manager 

Immediately Dangerous to Life and Health 

Investigative Derived Wastes 

Marine Corps Recruit Depot 

Material Safety Data Sheet 

Not Available 

National Institute for Occupational Safety and Health 

National Pollution Discharge Elimination System 

Occupational Safety and Health Administration (U.S. Department of Labor) 

Polyaromatic Hydrocarbons 

Polychlorinated Byphenyls 

Permissible Exposure Limit 

Project Heatth and Safety Officer 

Photoionization Detector 

Personal Protective Equipment 
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Occupational Safety and Health Administration (U.S. Department of Labor) 

Polyaromatic Hydrocarbons 

Polychlorinated Byphenyls 

Permissible Exposure Limit 

Project Health and Safety Officer 

Photoionization Detector 

Personal Protective Equipment 
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PPM 

PVC 

SAP 

SCBA 

SOPS 

sso 

STEL 

TBD 

TOM 

TSD 

TWA 

uv 

WP 

parts per million 

poly vinyl chloride 

Sampling and Analyses Plan 

Self-Contained Breathing Apparatus 

Standard Operating Procedures 

Site Safety Officer 

Short Term Exposure Limit 

To be determined 

Task Order Manager 

Treatment Storage and Disposal Facility 

Time-Weighted Average 

Ultra violet 

Work Plan 
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APPENDIX C 

WORK PLAN ADDENDUM 1 
SUPPLEMENTAL SEDIMENT SAMPLING AT SITE 12/SWMU 10 - JERICHO ISLAND 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Objective 

The purpose of this Work Plan Addendum is to propose field activities to further investigate the nature 

and extent of contamination of sediment at the southern end of Site 1USWMU 10 (Jericho Island) at 

MCRD Parris Island. South Carolina. 

Background 

A RI/RF1 was conducted at Jericho Island from May to September 1998. During the 1998 RI/RFI, 

sediment samples were collected at 15 locations on Jericho Island and analyzed for TCL VOCs, SVOCs, 

PC& and pesticides, TAL inorganics, cyanide, total organic carbon, and acid volatile 

sulfide/simultaneously extracted metals (AVS/SEM). 

RURFI Soil Results 

The sample results were relatively clean except for where wastes were visibly present. The majority of 

the wastes are observed along the southern edge of the island. However, the sediment sample results in 

this area do not bound the extent of contaminated sediments. 

Also, during the RI/RFI, a mound of earth (hummock) was observed approximately 250 feet south of 

Jericho Island. It is unknown whether this hummock is of natural origin. 

Proposed Field Activities 

A simple test pitting (hand dug) program will be conducted to determine whether the hummock is of 

natural origin. Additionally, two sediment samples will be collected between the hummock and the Island 

in downstream areas of the exposed waste. Depositional areas will be selected if present. The test pit 

location and sediment sample locations are illustrated on Figure 1. The sediment samples will be 

analyzed for TCL SVOCs (SW-846 827OC), PAHs (SW-846 8310) PCBs (SW-846 8082) and pesticides 

(SW-846 808lA) and TAL metals (SW-846 6010B17000A Series). No duplicate samples or QAfQC 

samples are proposed. 
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WORK PLAN ADDENDUM 1 
SUPPLEMENTAL SEDIMENT SAMPLING AT SITE 121SWMU 10 - JERICHO ISLAND 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Objective 

DRAFT 
11/12199 

The purpose of this Work Plan Addendum is to propose field activities to further investigate the nature 

and extent of contamination of sediment at the southern end of Site 121SVVMU 10 (Jericho Island) at 

MCRD Parris Island, South Carolina. 

Background 

A RI/RFI was conducted at Jericho Island from May to September 1998. During the 1998 RI/RFI, 

sediment samples were collected at 15 locations on Jericho Island and analyzed for TCl VOCs, SVOCs, 

PCBs and pesticides, TAL inorganics, cyanide, total organic carbon, and acid volatile 

sulfide/simultaneously extracted metals (AVSlSEM). 

RIIRFI Soil Results 

The sample results were relatively clepn except for where wastes were visibly present. The majority of 

the wastes are observed along the southern edge of the island. However, the sediment sample results in 

this area do not bound the extent of contaminated sediments. 

Also, during the RI/RFI, a mound of earth (hummock) was observed approximately 250 feet south of 

Jericho Island. It is unknown whether this hummock is of natural origin. 

Proposed Field Activities 

A simple test pitting (hand dug) program will be conducted to determine whether the hummock is of 

natural origin. Additionally, two sediment samples will be collected between the hummock and the Island 

in downstream areas of the exposed waste. Depositional areas will be selected if present. The test pit 

location and sediment sample locations are illustrated on Figure 1. The sediment samples will be 

analyzed for TCl SVOCs (SW-846 8270C), PAHs (SW-846 8310), PCBs (SW-846 8082), and pesticides 

(SW-846 8081A) and TAL metals (SW-846 6010B17000A Series). No duplicate samples or QA/QC 

samples are proposed. 
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