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FOREWORD .-. 

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

Superfund Amendments and Reauthorization Act of 1986 (SARA) establish 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. The MCRD also meets the criteria for conducting IR activities under RCRA 

because, in the late 1980% 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 RCRA facility assessment was conducted in 1990 as part of 

this requirement. Since this time, the MCRD has withdrawn its application for a RCRA permit. d-X< 

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

among representatives from the United States 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. 

100025/P vii CT0 150 

FOREWORD 

REVISION 0 
AUGUST 2001 

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

Superfund Amendments and Reauthorization Act of 1986 (SARA) establish 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 mana~ement 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. The MCRD also meets the criteria for conducting IR activities under RCRA 

because, in the late 1980s, 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 RCRA facility assessment was conducted in 1990 as part of 

this requirement. Since this time, the MCRD has withdrawn its application for a RCRA permit. 

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

among representa~ives from the United States 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. 
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RESPONSES TO US EPA AND SCDHEC COMMENTS 

ON THE DRAFT PA/S1 WORK PLAN FOR SITEBWMU 53 MCRD PARRIS ISLAND, SC 

US EPA GENERAL COMMENTS: 

1. Comment: An additional groundwater sampling location north of the dump area is needed to 

determine upgradient conditions and to allow for definition of a potentiometric surface. It is 

requested that a method more definitive than visual surveying, such as geophysics, be used to 

define disturbed areas potentially reflecting subsurface disposal. See specific comments. 

Rewonse: The site is located on a relatively small sand island that has very limited upgradient 

areas. In general, rainfall recharge creates a poorly defined groundwater divide. This poorly 

defined area encompasses a large portion of the island; therefore, the typical assumption of an 

upgradient well would not be effective in this area. Furthermore background groundwater 

conditions have been previously defined for the facility. As discussed during the February 2001 

partnering team meeting, a metal detector will be used to investigate the potential for buried metal 

around the location of the drums at the site. 

2. Comment: The development and presentation of Data Quality Objectives (DQOs) and the 

project Quality Assurance Plan (QAP) is inadequate to meet EPA requirements. While the 

planned data acquisition would seem to correspond to the more evident data needs, the lack of 

specific DQO problem statements/decision needs makes this difficult to evaluate. Moreover, the 

quantity and quality of data proposed has not been substantiated. The specific QAP 

requirements also should reflect the established DQOs. 

Response: The Navy has prepared a DQO cross walk table for the Site 53 Work Plan 

(attached) that is similar to the table prepared for the Site 45 Work Plan. 
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define disturbed areas potentially reflecting subsurface disposal. See specific comments. 
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areas. In general, rainfall recharge creates a poorly defined groundwater divide. This poorly 

defined area encompasses a large portion of the island; therefore, the typical assumption of an 
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partnering team meeting, a metal detector will be used to investigate the potential for buried metal 

around the location of the drums at the site. 

Comment: The development and presentation of Data Ouality Objectives (DOOs) and the 

project Quality Assurance Plan (QAP) is inadequate to meet EPA requirements. While the 
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US EPA SPECIFIC COMMENTS: 

3. Comment: Section 1.2,lst sentence: Sentence states that the work plan was developed using 

.the data quality objective process. However, the DQO process is not reflected in the referenced 

Work Plan sections. 

.- 

Response: The Navy has prepared a DQO Checklist for Site 53 WP (attached) that is similar to 

the table prepared for the Site 45 Work Plan. .: 

4. Comment: Section 2.1, 2nd paragraph, 4th sentence: This sentence states that additional. 

material may be buried at the site. This concern is not addressed by the proposed work. It is 

requested that an EM-31 geophysical investigation be done to determine if buried waste is 

present. 

Response: As discussed during the February 2001 Partnering Team Meeting, buried materials 

present on the western side of the site consist primarily of construction debris. The site is being 

investigated primarily due to the presence of drums and asphalt. A magnetic survey will be 

performed to determine if more metal drums are present in the facility of the existing drums. 
,.-. 

5. Comment: Section 2.1, 2nd paragraph, last sentence: It is unclear that the proposed visual 

survey will identify all disturbed areas. Relying on visual surveys and aerial photographs alone is 

not adequate, particularly if subsurface disposal took place over 50 years ago. 

Response: As discussed during the February 2001 Partnering Team meeting, the initial 

investigation at the site will focus the asphalt pile and the partially buried drums. A magnetometer 

will be used to investigate the potential for additional buried drums. 

6. Comment: Section 3.2: Based on the size of the site and the wide variety of material exposed 

at the surface, the proposed number of soil samples is inadequate to fully determine the presence 

or absence of hazardous wastes or their impact on the site media. At a minimum, 6 surface soil 

and 6 subsurface soil samples should be collected. Additionally, at least 1 background surface 

soil and subsurface soil should be collected. 

Response: As discussed during the February 2001 Partnering Team meeting, six surface soil 

samples and 3 subsurface soil samples will be collected in the area of the drums and the asphalt 

pile. The locations will be biased toward areas where contamination is anticipated. Also, based 

on the results of the magnetometer survey, additional subsurface soil samples may be collected. 

Background data from investigation of MCRD Parris Island Sites will be used for comparison. 

f----Q- 
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Response: As discussed during the February 2001 Partnering Team meeting, six surface soil 

samples and 3 subsurface soil samples will be collected in the area of the drums and the asphalt 

pile. The locations will be biased toward areas where contamination is anticipated. Also, based 

on the results of the magnetometer survey, additional subsurface soil samples may be collected. 

Background data from investigation of MCRD Parris Island Sites will be used for comparison. 
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7. Comment: Section 3.2: Since the location and extent of the site is not well established, the 

following steps are needed in the investigation prior to locating and collecting groundwater 

samples: 1) a geophysical, investigation to define the limits of waste; 2) UXO screening for all 

subsurface penetrations; 3) locating wells in closer proximity to the waste; and, 4) an upgradient 

groundwater sample should be collected. 

Response: Based on the site walk in February 2001, the majority of the waste materials at the 

site are common construction type debris used to form a level upland storage/staging area. This 

area was historically used as an asphalt plant. With the possible exception of the asphalt pile and 

the drums at the site, these materials are unlikely to represent significant risk to human health or 

the environment. As a result, the environmental investigation at Site 53 will focus on the asphalt 

pile and the drums. Ordnance, other than potentially small fire arms where not used in this area, 

and therefore UXO screening is not normally performed at MCRD Parris Island investigations, 

As discussed during the February 2001 MCRD Parris Island Partnering Team meeting, two 

temporary monitoring wells will be moved closer to the asphalt pile and drums. Note ,that these 

wells will also be located hydraulically down gradient of the general fill area, and can be used to 

identify potential contamination migrating from the general fill area. As mentioned in Response to 

General Comment 1, background groundwater concentrations have been previously defined for 

MCRD Parris Island. 

8. Comment: Section 3.2.1, 1st paragraph: PCB and pesticide analysis must be included in the 

requirements for soil samples. These compounds were known to be used and disposed at 

MCRD, they are persistent in the environment, and have relatively low mobility. The Work Plan is 

not clear if these compounds are being included or excluded from the planned analyses. 

Response: PCB and pesticide soil analyses are planned for Site 53, see the footnotes in Table 

5-1. The clarify the analyte list in Section 3.0, the first paragraph of Section 3.2.1 will be changed 

as follows: “The soil samples will be analyzed for Target Compound List (TCL) organics that 

include volatile organic compounds (VOCs), semi-volatile organics (SVOCs), -polychlorinated 

biphenyls (PCBs) and pesticides, and Target Analyte List . ..‘I. 

9. Comment: Figure 3-1: Once the full extent of the waste is determined, downgradient wells 

should be moved closer to the waste and an upgradient well should be added. 
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Response: As discussed during the February 2001 Partnering Team meeting, the investigation f--. 

will focus on the drums and the asphalt pile at the site. Two temporary monitoring wells will be 

placed just down gradient (south) of these areas. 

Comment: Section 5.2: On what basis will the subsurface soil sample interval be selected? In 

the absence of elevated PID readings or other visual indications of contamination, it is 

recommended that subsurface soil samples be collected directly above the water table. 

Response: Agreed. The text will be modified as follows: “... submitted for chemical testing. In 

the absence of elevated PID readings or other visual indications of contamination, the subsurface 

soil samples be collected directly above the water table.” 

Comment: Section 6: This section, including the referenced information, does not meet EPA 

Quality Assurance Plan (QAP) requirements. A review of the Master QAP indicates that 

appropriate generic/sitewide content (e.g., audit and corrective action processes) is included, 

however, there remains significant project-specific content that is not presented in the project 

Work Plan. 

Response: The Navy has prepared a DQO cross walk table for the Site 53 Work Plan 

(attached) that is similar to the table for the Site 45 Work Plan. 

Comment: Section 8, 1st paragraph: No “DQO statements” were made. 

Response: .See comment 11. The first sentence of the chapter will be changed to: “The 

purpose of this section is to specify frequency of QA/QC samples, bottleware requirements, 

sample custody and shipment procedures. This section will also cross reference procedures for 

laboratory QC checks, project record keeping, data management, performance and system 

audits, corrective actions and training and quality planning.” 
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Response: As discussed during the February 2001 Partnering Team meeting, the investigation 
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the absence of elevated PIO readings or other visual indications of contamination, it is 
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Ouality Assurance Plan (OAP) requirements. A review of the Master OAP indicates that 

appropriate generic/sitewide content (e.g., audit and corrective action processes) is included, 

however, there remains significant project-specific content that is not presented in the project 

Work Plan. 

Response: The Navy has prepared a 000 cross walk table for the Site 53 Work Plan 

(attached) that is similar to the table for the Site 45 Work Plan. 

12. Comment: Section 8, 1st paragraph: No "000 statements" were made. 
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Response: 'See comment 11. The first sentence of th~ chapter will be changed to: "The 

purpose of this section is to specify frequency of OA/OC samples, bottleware requirements, 

sample custody and shipment procedures. This section will also cross reference procedures for 

laboratory QC checks, project record keeping, data management, performance and system 

audits, corrective actions and training and quality planning." 
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SCDHEC COMMENTS: 

1. Comment: General: Under the RCRA program, this document would essentially be a 

combination a SWMU Assessment Report and a Confirmation Sampling Work Plan, Please 

entitle this document as such. 

Response: Agreed. The Work Plan title will be changed to: “Site 53 PA&I and SWMU 53 

Assessment Report and Confirmation Sampling Work Plan”. 

2. Comment: Section 2.1: This section should describe the approximate size of the area in 

question. Additionally, the approximate dates of operation of the asphalt should be described, if 

know. 

Response: The extent of the disturbed area at Site 53 is approximately 2.5 acres, Visually, this 

disturbed area is primarily soil and construction type fill materials. Approximately 8 feet below 

and to the south of the disturbed area are several corroded metal drums that are on the surface 

and/or are partially buried. These drums are located in an area approximately 20 feet by 20 feet. 

Also, at the site is a pile of dumped asphalt. This pile is approximately 20 foot by 20 foot and 6 

foot high. The drum area and the asphalt pile are the two areas of concern at Site 53. The 

operational period of the asphalt plant is uncertain, but will be further investigated. 

3. Comment: Section 2.3: 1 st Sentence, Typographical Error. Please remove the redundant “area 

of”. 

Response: Agreed, the redundant “area of” will be removed. 

4. Comment: Section 3.2: The department is in agreement with EPA specific comment #4. Three 

soil samples will not be adequate to determine if a release has occurred at this site. Additional 

soil samples will be necessary. 

Response: As discussed during the February 2001 Partnering Team meeting, six surface soil 

samples and 3 subsurface soil samples will be collected in the area of the drums and the asphalt 

pile. Also, based on the results of the magnetometer survey, additional subsurface soil samples 

may be collected. 
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Response: As discussed during the February 2001 Partnering Team meeting, six surface soil 

samples and 3 subsurface soil samples will be collected in the area of the drums and thH asphalt 

pile. Also, based on the results of the magnetometer survey, additional subsurface soil samples 

may be collected. 
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RESPONSE TO COMMENTS QAPP CHECKLIST 
SITE 53 - PA/S1 WORK PLAN 

MCRD PARIS ISLAND. SOUTH CAROLINA 

- 
ELEMENT 

Il. Title and Approval Sheet 
Title 
(Organization’s name 

PAGE i OF 5 
DQO STEP 

(QAIR-5 A.3) 
COMMENTS REFERENCE(S)/COMMENT EXPLANATION 

P Site 53 RI/RF1 Work Plan Title Page’ 
I -1. -^ -“--’ ‘-’ Irk Plan Title Paae I . . . . .-.. . ._.- _~_ 

Dated signature of project manager 
Pii 

a:Ite 3~ HI/HI-I vvork Plan Title Page 
Dated signature of quality assurance officer Project Manager documents QA process 
Other signatures, as needed P Site 53 RI/RF1 Work Plan Title Page 

42. Table of Contents P Site 53 RI/RF1 Work Plan Title Page 
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-. 
ISite 53 HI/HI-I Wc -- -. ‘--’ . . ’ jrk Plan Transmittal Letter 

I 1 
I 

44. Project/Task Organization I 
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users, decision-makers, project QA manager, subcontractors, 
etc.) 

P Site 53 RI/RF1 Work Plan Sec. 7.2 

I 
Organization chart shows lines of authority and reporting 
responsibilities. 

A5. Problem Definition/Background 

Clearly states problem or decision to be reached 

Provides historical and background information 
A6. Project/Task Description 

Lists measurements to be made 
Cites applicable technical, regulatory or program-specific 
quality standards, criteria or objectives 
Notes special personnel or equipment requirements 
Provides work schedule 

l&2 

P Site 53 RI/RF1 Work Plan Figure 7-1 

P 
Site 53 RI/RF1 Work Plan Section 2.3 (As 
Revised) 

Notes required project and QA records/reports 

1,2,3&6 
P Site 53 .RI/Rl% Work.Plan Section 2.0 

P Site 53 RI/RF1 Work Plan Tables 3-1 & 5-l 
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,I I\ I IUI I V”“SI”I 1 “.- 
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II 
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A7. Quality Objectives and Criteria for Measurement Data- 4,5&6 
States project objectives and limits, both quantitatively and P 

Site 53 RI/RF1 Work Plan Sections 1 .l , 3.1, and 
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States and characterizes measurement quality objectives as to 
applicable action levels or criteria 

P Master QAP Section 3.2 

States appropriate temporal and spatial boundaries P Site 53 RI/RF1 Work Plan Section 5.2 
States “scale of decision making” P Site 53 RI/RF1 Work Plan Section 3.0 
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(e.g. raw data, field logs, results of QC checks, problems P Master QAP Chapter 8.0 
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States requested lab turnaround time P Site 53 RI/RF1 Work Plan Section 3.2 (As revised 
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il. Sampling Process Design (Experimental Design) 5&7 -1 
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Type and number of samples required P Site 53 RI/RF1 Work Plan Tables 5-l 
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Sampling locations and frequency P Site 53 RI/RF1 Work Plan Figures 3-l 
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Classification of each measurement parameter as either 2: 
critical or needed for information only 
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Appropriate validation study information, for nonstandard NA 
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32. Sampling Method Requirements 3847 
Identifies sample collection procedures and methods P TtNUS SOPS SA-1 .l and SA-1.3 
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Describes process for preparation and decontamination of P TtNUS SOP SA-7.1 
sampling equipment 
Describes selection and preparation of sample containers and 
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Describes preservation methods and maximum holding times P Site 53 RI/RF1 Work Plan Table 8-2 
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Notes sample handling requirements P Site 53 RI/RF1 Work Plan Section 8.4 
Notes chain-of-custody procedures, if required P Site 53 RI/RF1 Work Plan Section 8.4 e 
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Describes preservation methods and maximum holding times P 

Sample Handling and Custody Requirements 
Notes sample handlinQ requirements P 
Notes chain-of-custody procedures, if required P 

REFERENCE(S)/COMMENT EXPLANATION 

Master Work Plan Vol. II HASP Section 8.1 

Master QAP Chapter 8.0 

Site 53 RIIRFI Work Plan Section 3.2 (As revised 
Master QAP Chapter 7.0 (Stored at Pittsburgh 
office seven years after end of contract) 

Site 53 RIIRFI Work Plan Tables 5-1 
Site 53 RIIRFI Work Plan Chapter 3.0 
Site 53 RI/RFI Work Plan Figures 3-1 
Site 53 RI/RFI Work Plan Tables 5-1 

All sampling at Site 53 critical 

No nonstandard situations expected 

TtNUS SOPs SA-1.1 and SA-1.3 
Site 53 RIIRFI Work Plan Sections 4.0 
Subcontractors to be decided upon 
Master QAP Section 2.0 

TtNUS SOP SA-7.1 

Site 53 RI/RFI Work Plan Table 8-2 

Site 53 RI/RFI Work Plan Table 8-2 

Site 53 RI/RFI Work Plan Section 8.4 
Site 53 RI/RFI Work Plan Section 8.4 
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RESPONSE TO COMMENTS QAPP CHECKLIST 
SITE 53 - PA/S1 WORK PLAN 
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PAGE 3 OF 5 

ELEMENT DQO STEP 
(QA/R-5 A.3) COMMENTS REFERENCE(S)/COMMENT EXPLANATION 

84. Analytical Methods Requirements 3&7 
Identifies analytical methods to be followed (with all options) 
and required equipment. P Site 53 RI/RF1 Work,Plan Table 8-2 

Provides validation information for nonstandard methods 
Identifies individuals responsible for corrective action 

NA No nonstandard method necessary 
P 

Specifies needed laboratory turnaround time 
Master QAP Section 2.3 

85. Quality Control Requirements 
P Site 53 RI/RF1 Work Plan Table 8-2 

3 
Identifies QC procedures and frequency for each sampling, 
analysis, or’measurement technique, as well as associated 
acceptance criteria and corrective action 
References procedures used to calculate QC statistics 
including precision and bias/accuracy 

B6. Instrument/Equipment Testing, Inspection, and 
Maintenance Requirements 
Identifies acceptance testing of sampling and measurement 

Describes equipment preventive and corrective maintenance 

Notes availibility and location of spare parts 

87. Instrument Calibration and Frequency 
Identifies equipment needing calibration and frequency for 
such calibration 

P Site 53 RI/RF1 WP Table 8-1, Master QAP 
Sections 3.2 and 3.3 . 

P Master QAP Section 3.2 

P Master QAP Section 6.6 

P 1 

NA Not applicable. Critical spare parts not an issue 

P Master QAP Section 6.6, Master FSP Section 
2.5 

Notes required calibration standards and/or equipment P Master QAP Section 6.6, Master FSP Section 
2.5 

_ Cites calibration records and manner traceable to equipment P Master 

B8. Inspection/Acceptance Reqirements for Supplies and 
2.5 

Consumables 
States acceptance criteria for supplies and consumables 
Notes responsible individuals 

NA To be determined during field sampling 
P Site 53 RI/RF1 Work Plan Section 7.2 
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ELEMENT 
DQOSTEP 

COMMENTS 
(QAlR-5 A.3) 

Analytical Methods Requirements 3&7 
Identifies analytical methods to be followed (with all options) 

P 
and required equipment. 
Provides validation information for nonstandard methods NA 
Identifies individuals resj)onsible for corrective action P 
Specifies needed laboratory turnaround time P 
Quality Control Requirements 3 
Identifies QC procedures and frequency for each sampling, 
analysis, or measurement technique, as well as associated P 
acceptance criteria and corrective action 
References procedures used to calculate QC statistics 

P 
including precision and bias/accuracy 
Instrument/Equipment Testing, Inspection, and 

3 
Maintenance Requirements 
Identifies acceptance testing of sampling and measurement 

P 
systems 
Describes equipment preventive and corrective maintenance P 

Notes availibility and location of spare parts NA 

Instrument Calibration and Freguency 3 
Identifies equipment needing calibration and frequency for 

P 
such calibration 

Notes required calibration standards and/or equipment P 

Cites calibration records and manner traceable to equipment P 

Inspection/Acceptance Reqirements for Supplies and 
Consumables 
States acceptance criteria for supplies and consumables NA 
Notes responsible individuals P 

REFERENCE(SYCOMMENT EXPLANATION 

Site 53 RI/RFI WorkPlan Table 8-2 

No nonstandard method necessary 
Master QAP Section 2.3 
Site 53 RIIRFI Work Plan Table 8-2 

-
Site 53 RIIRFI WP Table 8-1, Master QAP 
Sections 3.2 and 3.3 

Master QAP Section 3.2 

Master QAP Section 6.6 

Ma~ter QAP Section 6.6 

Not applicable. Critical spare parts not~n issue 

Master QAP Section 6.6, Master FSP Section 
2.5 , 
Master QAP Section 6.6, Master FSP Section 
2.5 
Master QAP Section 6.6, Master FSP Section 
2.5 

To be determined during field samplinQ 
Site 53 RI/RFI Work Plan Section 7.2 
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RESPONSE TO COMMENTS QAPP CHECKLIST 
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DQO STEP 
(QA/R-5 A.3) 

COMMENTS REFERENCE(S)/COMMENT EXPLANATION 

4 9. 7 

ELEMENT 

B9. (Data Acquisition Requirements for Nondirect 

3 cb 

? 
0 
0 
.~ 

Measurements 
Identifies type of data needed from nonmeasurement sources 
(e.g., computer data bases and literature files), along with 
acceptance criteria for their use 
Describes any limitations of such data 
Documents rationale for original collection of data and its 
relevance to this project 

310. Data Management 
Describes standard record-keeping and data storage and 
retrieval systems 
Checklists or standard forms attached to QAPP 
Describes data handling equipment and procedures used to 
process, compile, and analyze data (e.g., required computer 
hardware and software 

Describes process for assuring that applicable Office of 
Information Resource Management requirements are satisfjed 

21. Assessments and Response Actions 
Lists required number, frequency and type of assessments, 
with approximate dates and names of reponsible personnel 
(assessments include, but are not limited to, peer reviews, 
management system reviews, technical system audits, 
performance evaluations, and audits of data quality. 
Identifies individuals responsible for corrective action 

22. Repotis to Management 
Identifies frequency and distribution reports for: 
Project status 
Results of performance. evaluations and audits 
Results of periodic data quality assessments 
Any significant QA problems 
Preparers and recipients of reports 

ItX, 

3&7 

7 

NA None 

NA None 

P Site 53 has not been previously investigated. 

P 
Master QAP Section 8.4, TtNUS SOP CT-05 
Section 5.0 (To be provided) 

P TtNUS SOP CT-05 Attachment A 

P 
Master QAP Section 8.4, TtNUS SOP CT-05 
Section 3.0 (To be provided) 

P 
Master QAP Section 8.4, TtNUS SOP CT-05 
Section 3.0 (To be provided) 

P. Master QAP Section 9.0 

P Master QAP Section 10.0 

NA Partnering team meeting minutes 
P Master QAP Section 9.0 
P Master QAP Section 9.0 
P Master QAP Section 8.2 
P Master QAP Section 9.0 
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ELEMENT 
DQOSTEP 

COMMENTS 
(QAlR-5 A.3) 

Data Acquisition Requirements for Nondirect 
1 & 7 

Measurements 
Identifies type of data needed from nonmeasurement sources 
(e.g., computer data bases and literature files), along with NA 
acceptance criteria for their use 
Describes any limitations of such data NA 
Documents rationale for original collection of data and its 

P 
relevance to this project 
Data Management 3&7 
Describes standard record-keeping and data storage and 

P 
retrieval ~istems 
Checklists or standard forms attached to OAPP P 
Describes data handling equipment and procedures used to 
process, compile, and analyze data (e.g., required computer P 
hardware and software 

Describes process for assuring that applicable Office of 
P 

Information Resource Management requirements are satisfied 

Assessments and Response Actions 7 
Lists required number, frequency and type of assessments, 
with approximate dates and names of reponsible personnel 
(assessments include, but are not limited to, peer reviews, P' 
management system reviews, technical system audits, 
Iperformance evaluations, and audits of data quality. 
Identifies individuals responsible for corrective action P 
Reports to Management 
Identifies frequency and distribution reports for: 
Project status NA 
Results of performance. evaluations and audits P 
Results of periodic data quality assessments P 
Any significant OA problems P 
Preparers and recipients of reports P 

REFERENCE(S)/COMMENT EXPLANATION 

None 

None 

Site 53 has not been previously investigated. 

Master OAP Section 8.4, TtNUS SOP CT-05 
Section 5.0 (To be provided) 
TtNUS SOP CT-05 Attachment A 

Master OAP Section 8.4, TtNUS SOP CT -05 
Section 3.0 (To be provided) 

Master OAP Section 8.4, TtNUS SOP CT -05 
Section 3.0 (To be provided) 

Master OAP Section 9.0 

Master OAP Section 10.0 

Partnering team meeting minutes 
Master OAP Section 9.0 
Master OAP Section 9.0 
Master QAP Section 8.2 
Master OAP Section 9.0 
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TABLE RTC 

RESPONSE TO COMMENTS QAPP CHECKLIST 
SITE 53 - PA/S1 WORK PLAN 

MCRD PARIS ISLAND, SOUTH CAROLINA 
PAGE 5 OF 5 

ELEMENT DQO STEP 
(QAIR-5 A.3) 

COMMENTS REFERENCE(S)/COMMENT EXPLANATION 

Dl. Data Review, Validation, and.Verification 7 

States criteria for accepting, rejecting, or qualifying data P 
Master QAP Sections 3.0 and 8.0, TtNUS SOP 
CT-03 

Includes project-specific calculations or algorithms P, Master QAP Section 3.0, TtNUS SOP CT-03 
D2. Validation and Verification Methods 3 

Describes process for data validation and verification P Master QAP Section 8.2, TtNUS SOP CT-03 
Identifies issue resolution procedure and responsible 
individuals P Master QAP Section 9.0 c 

Identifies methods for conveying these results to data users P Master QAP Section 9.0, TtNUS SOP CT-05 
Sections 5.8 and 5.9 

D3. Reconciliation with User Requirements 7 
Describes process for reconciling project results with DQOs 
and reporting limitations on use of data P Site 53 RI/RF1 Work Plan Section 10.0 

DQO Steps: 
1 - State the Problem 
2 - Identify the Decision 
3 - Identify Inputs to the Decision 
4 - Define the Study Boundaries 
5 - Develop a Decision Rule 
6 - Specify Limits on Decision Error 
7 - Optimize the Design 

Abbreviations: 
WP - Work Plan 
QAP - Quality Assurance Plan 
HASP - Health and Safety Plan 
SOP - Standard Operating Procedure 

i 

Comments: 
P - Present and Acceptable 
I - Incomplete 
NP - Not Present 
NA - Not Applicable 
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ELEMENT 

Data Review, Validation and. Verification 

States criteria for 'accepting, rejecting, or qualifying data 

Includes project-specific calculations or algorithms 
Validation and Verification Methods 
Describes process for data validation arid verification 
Identifies issue resolution procedure and responsible 
individuals . 
Identifies methods for conveying these results to data users 

Reconciliation with User Requirements 
Describes process for reconciling project results with DOOs 
and reporting limitations on use of data 

000 Steps: 
1-State the, Problem 
2 - Identify the Decision 
3 - Identify Inputs to, the Decision 
4 - Define the Study Boundaries 
5 - Develop a Decision Rule 
6 - Specify Limits on Decision Error 
7 - Optimize the DeSign 

Abbreviations: 
WP - Work Plan 
OAP - Quality Assurance Plan 
HASP - Health and Safety Plan 
SOP - Standard Operating Procedure 

OQOSTEP 
~QAlR-5 A.3) 

7 

3 

7 

) 

COMMENTS REFERENCE(S)/COMMENT EXPLANATION 

P 
Master OAP Sections 3.0 and 8.0, TtNUS SOP 
CT-03 

P, Master QAP Section 3.0, TtNUS SOP CT-03 

P Master QAP Section 8.2, TtNUS SOP CT -03 

P Master OAP Section 9.0 

P 
Master QAP Section 9.0, TtNUS SOP CT-05 
Sections 5.8 and 5.9 

P Site 53 RI/RFI Work Plan Section 10.0 

Comments: 
P - Present and Acceptable 
I - Incomplete 
NP - Not Present 
NA - Not Applicable 
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1 .O INTRODUCTION 

This work plan has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the Southern Division 

(SOUTHDIV) Naval Facilities ‘Engineering Command (NAVFAC) under the Navy Comprehensjve Long- 

Term Environmental Action Navy (CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task 

Order (CTO) 0150. This work plan outlines the requirements and describes the procedures for performing 

a preliminary assessment (PA)/site inspection (SI) with limited sampling at a site/solid waste management 

unit (SWMU) discovered in 2000. This site/SMWU has been identified as Site/SMWU 53 - Horse Island 

Debris Area. The site is characterized by the visual presence of surface debris, including corroded drums. 

For ease of reading and clarity, this site/SWMU will be referred to as Site 53. 

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-l. 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 objectives of this investigation are to determine whether hazardous wastes were disposed in the area, 

and, if so, to determine whether these wastes have impacted the adjacent soil and groundwater. 

Currently, there is very little information available for the site. Historic aerial photographs show disturbed 

soils in the area in 1945. Debris, including asphalt and corroded drums, is present in the area. 

The scope of the investigation will include researching historic information, including conducting employee 

interviews and reviewing records and photographs, and collecting a limited number of environmental 

samples to determine the presence of environmentally significant contamination. Based on the results of 

the investigation, a recommendation will be made for either more investigation (i.e., remedial investigation, 

RCRA facility investigation, etc.) or no action/no further action. 

1.2 DATA QUALITY OBJECTIVES 

This work plan was developed using the data quality objective (DQO) process. The DQO process is a 

focused, iterative process for developing a data collection strategy designed 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 
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This work plan has been prepared by Tetra Tech NUS, Inc. (TtNUS) 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) 0150. This work plan outlines the requirements and describes the procedures for performing 

a preliminary assessment (PA)/site inspection (SI) with limited sampling at a site/solid waste management 

unit (SWMU) discovered in 2000. This site/SMWU has been identified as Site/SMWU 53 - Horse Island 

Debris Area. The site is characterized by the visual presence of surface debris, including corrode,d drums. 

For ease of reading and clarity, this site/SWMU will be referred to as Site 53. 

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 1-1. MCRD Parris Island is the reception and recruit training facility for the Marine Corps 

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

1.1 SCOPE AND OBJECTIVE 

The objectives of this investigation are to determine whether hazardous wastes were disposed in the area, 

and, if so, to determine whether these wastes have impacted the adjacent soil and groundwater. 

Currently, there is very little information available for the site. Historic aerial photographs show disturbed 

soils in the area in 1945. Debris, including asphalt and corroded drums, is present in the area. 

The scope of the investigation will include researching historic information, including conducting employee 

interviews and reviewing records and photographs, and collecting a limited number of environmental 

samples to determine the presence of environmentally significant contamination. Based on the results of 

the investigation, a recommendation will be made for either more investigation (Le., remedial investigation, 

RCRA facility investigation, etc.) or no action/no ~urther action. 

1.2 DATA QUALITY OBJECTIVES 

This work plan was developed using the data quality objective (000) process. The DOO process is a 

focused, iterative process for developing a data collection strategy designed 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 
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P 
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 for MCRD Parris 

island (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’hnaster Work Plan where appropriate. This work plan includes 

the site-specific information to be used for sampling, and 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 3.0 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. Sections 4.0 and 5.0 present the site-specific FSP and Sections 6.0 through 8.0 

describe the quality assurance and quality control (QA/QC) measures for ensuring that usable data are 

obtained. 
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downward decision flow. A flow diagram with descriptions of each step is provided in Figure 1-2. The 

DQC Process is further explained in Volume I, Section 1.2.2, of the Master Work Plan for MeRD Parris 

Island (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 MeRD Parris Island 

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

the site-specific information to be used for sampling, and the Master Field Sampling Plan (FSP) and the 

Master Quality Assurance Plan (QAP) provide general information that is applicable to all sites on MeRD 

Parris Island. Sections 1.0 through 3.0 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. Sections 4.0 and 5.0 present the site-specific FSP and Sections 6.0 through 8.0 
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obtained. 
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l Review of historical and background 
information (Section 2.0). 

l ,Statement of problem for data collection 
(Section 2.0). 

l Preliminary assessment of existing data 
(Section 2.0). 

l Statement of the action-based decision to 
resolve problem (Section 3.0). 

l Definition of sampling population and of spatial 
and temporal boundaries and limitations 
(Section 2.0). 
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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 among alternative actions (Master 
Work Plan, Volume Ill). 

l Definition of acceptable limits of decision error 
and potential conseq,uences 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 3.2). 
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(Section 2.0). 

• Preliminary assessment of existing data 
(Section 2.0). 

• Statement of the action-based decision to 
resolve problem (Section 3.0). 

• Identification of measurable variables 
and action levels to support decisions 
(Section 3.0). 

• Definition of sampling population and of spatial 
and temporal boundaries and limitations 
(Section 2.0). 

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

• An "if ..• then" statement defining values for 
deciding among alternative actions (Master 
Work Plan, Volume III). 

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

• Development of alternative sampling designs 
and selection of most effective design for 

. sampling and analysis (Section 3.2). 
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P 2.0 SITE BACKGROUND 

2.1 SITE DESCRIPTION AND HISTORY 

Site/SWMU (Site) 53 - Horse Island Debris Area is located in the east-central portion of Horse Island, as 

shown on Figure l-l. Based on topography and location, Ribbon Creek is the nearest water body and 

would be the likely receptor for groundwater from this site (Figure 2-l). 

Information on historic waste disposal is not currently available. The only evidence of the site is the visual 

presence of surface debris, including asphalt and corroded 55gallon drums. An asphalt plant was 

reportedly located in this general area. Based on the presence of a steep bank adjacent to the observed 

surface debris, additional material may be buried at this site. A metal detector survey will be conducted at 

the suspected edge of fill to confirm the limits of waste. This bank is approximately 3 to 6 feet in height. 

The extent of the debris area is uncertain but will be delineated during the PA/S1 based on a field survey of 

disturbed areas and or aerial photographs. 

The extent of the disturbed area at Site 53 is approximately 2.5 acres. Visually, this disturbed area is 

primarily soil and construction type fill materials. Approximately 8 feet below and to the south of the 

disturbed area are several corroded metal drums that are on the surface and/or are partially buried. 

These drums are located in an area approximately 20 feet by 20 feet. Also, at the site is a pile of dumped 

asphalt. The pile is approximately 20 foot.by 20 foot and 6 foot high. T’he drum area and the asphalt pile 

are the two areas of concern at Site 53. The operational period of the asphalt plant is uncertain, but will 

be further investigated. 

2.2 SITE HYDROGEOLOGY 

A summary of the site hydrogeology for MCRD Parris Island is provided in this section. The site 

hydrogeology is based on investigations that have been conducted at other sites within MCRD Parris 

Island. _ 

2.2.1 Surficial Aauifer 

The surficial or water-table aquifer 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 and thin (approximately 6 inches thick), 

p”“\ discontinuous layers of greenish-gray silty clay. The surficial aquifer is estimated to be 20 feet thick in the 

area. An estimated transmissivity of 1,300 square feet per day with a storage coefficient of 0.20 has been 
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Site/SWMU (Site) 53 - Horse Island Debris Area is located in the east-central portion of Horse Island, as 

shown on Figure 1-1. Based on topography and location, Ribbon Creek is the nearest water body and 

would be the likely receptor for groundwater from this site (Figure 2-1 ). 

Information on historic waste disposal is not currently available. The only evidence of the site is the visual 

presence of surface debris, including asphalt and corroded 55-gallon drums. An asphalt plant was 

reportedly located in this general area. Based on the presence of a steep bank adjacent to the observed 

surface debris, additional material may be buried at this site. A metal detector survey will be conducted at 

the suspected edge of fill to confirm the limits of waste. This bank is approximately 3 to 6 feet in height. 

The extent of the debris area is uncertain but will be delineated during the PAISI based on a field survey of 

disturbed areas and or aerial photographs. 

The extent of the disturbed area at Site 53 is approximately 2.5 acres. Visually, this disturbed area is 

primarily soil and construction type fill materials. Approximately 8 feet below and to the south of the 

~. disturbed area are several corroded metal drums that are on the surface and/or are partially buried. 

These drums are located in an area approximately 20 feet by 20 feet. Also, at the site is a pile of dumped 

asphalt. The pile is approximately 20 foot.by 20 foot and 6 foot high. The drum area and the asphalt pile 

are the two areas ol concern at Site 53. The operational period of the asphalt plant is uncertain, but will 

be further investigated. 

22 ~TEHYDROGEOLOGY 

A summary of the site hydrogeology for MCRD Parris Island is provided in this section. The site 

hydrogeology is based on investigations that have been conducted at other sites within MCRD Parris 

Island. 

2.2.1 Surficial Aquifer 

The surficial or water-table aquifer is unconsolidated and restricted to the shallow, Pleistocene to 

Holocene age, fine-grained, sedimentary deposits of the Pamplico and Waccamaw Formations (Hughes 

et aI., 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 and thin (approximately 6 inches thick), 

;-'\ discontinuous layers of greeniSh-gray sil~y clay. The surficial aquifer is estimated to be 20 feet thick in the 

area. An estimated transmissivity of 1,300 square feet per day with a storage coefficient of 0.20 has been 
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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 Confining Laver 

Th’e surficial aquifer is underlain by the unconsolidated, Miocene age, Hawthorn Formation (Hughes et al., 

1989). The Hawthorn Formation consists of a sand and clay zone that hydraulically functions as a 

confining unit and separates the unconfined surficial aquifer from the underlying, artesian Floridan Aquifer, 

The elevation at the top of the Hawthorn Formation, where present, 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 is 

anticipated to be between 20 to 40 feet (NEESA, 1986). Hughes, et al. (1989) calculated the leakage 

through the Hawthorn Formation to be 0.0002 cubic feet per day for every foot of head difference (using 

an average formation thickness of 30 feet and vertical hydraulic conductivity of 0.006 feet per day). 

2.2.3 Floridan Auuifer 

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

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

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

and the Lower Unit (NEESA, 1986). The Floridan Aquifer is described in more detail in the Master Work 

Plan. 

2.3 STATEMENT OF PROBLEM 

Surface debris has been observed in the area of Site 53. This debris appears to be primarily construction 

type materials that were used to form a level, but slightly elevated equipment lay down area. t3ased on 

visual evidence along the edge of the fill, the materials used to construct the lay down area consist of 

primarily soil, and broken concrete and asphalt. As such, this area would not normally be considered 

under a CERCLA&iCRA investigation. 

However, several corroded and partially buried drums were noted in the low area adjacent to the 

equipment lay down area and a pile of waste asphalt is also present. H@torically, an asphalt plant was 

present in this area and the type of materials observed in the drums and the pile appear to be asphalt 

related. However the origin of these materials cannot be confirmed visually. 

Specific potential concerns at this site are as follows: 
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1. Buried drums may be present at the site near the observed surface drums. The contents of the 

drums and the nature of the asphalt pile are uncertain. 

2. The drum contents and/or asphalt pile may represent a threat to human health from ingestion of 

the wastes or impacted soils. 

3. The wastes may become soluble and impact groundwater. There are no nearby users of 

groundwater. However, groundwater is expected to flow toward the marsh to the southeast and 

therefore represent a potential threat to ecological receptors. 
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3.0 INVESTIGATION SCOPING 

3.1 INVESTIGATION SUMMARY AND RATIONALE 

Table 3-l presents a summary of the rationale and summary of the proposed investigation. Preliminary 

sample locations are presented on Figure 3-l. All data will be collected in accordance with the Master 

FSP, the Master QAP (B&R Environmental, 1998), and the U.S. Environmental Protection Agency 

(U.S. EPA) Region 4 Environmental Investigations Standard Operating Procedures Quality Assurance 

Manual (EISOPQAM) (U.S. EPA, 1996). 

3.2 ANALYTICAL PARAMETER RATIONALE 

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

collected from Site 53. Six surface and three subsurface soil samples and two groundwater samples are 

proposed. The two groundwater samples will be located hydraulically downgradient of the site. Based on 

the results of a planned magnetometer survey, two additional subsurface soil samples may be collected. 

The approximate sample locations are shown on Figure 3-1. Accurate survey data is not yet available for 

this area. Therefore, the sample locations will be selected in the field based on the actual location of the 

drum and asphalt pile areas. Four surface soil samples, two subsurface soil samples, and one 

groundwater sample will be collected in the area of the drums. The surface and subsurface soil samples 

will be taken at a maximum distance of 2 to 5 feet from the drums and will be distributed to provide 

uniform coverage in this area. The groundwater sample will be collected approximately 30 feet south of 

the drum area. 

Two surface, one subsurface soil samples, and one groundwater sample will be collected in the area of 

the asphalt pile. The soil samples will be taken at a maximum distance of 2 to 5 feet from the asphalt pile 

be distributed to provide uniform coverage in this area. The groundwater sample will be collected 

approximately 30 feet south of the asphalt pile area. 

3.2.1 TCL and TAL Parameters 

The soil samples will be collected in or near the suspected waste disposal area and will be biased toward 

locations with evidence of contamination [e.g., staining, odors, or elevated photoionization detector (PID) 

readings]. The soil samples will be analyzed for Target Compound List organics including volatile organic 

compounds (VOCs) semi-volatile organic compounds (SVOCs) polynuclear aromatic hydrocarbons 

(PAHs), polychlorir;lated biphenols (PCBs), and pesticides (hereafter TCL), Target Analyte List (TAL) 
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3.2.1 TCl and TAL Parameters 

The soil samples will be collected in or near the suspected waste disposal area and will be biased toward 

locations with evidence of contamination [e.g., staining, odors, or elevated photoionization detector (PID) 
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INVESTIGATION RATIONALE 
SITE 53 HORSE ISLAND DEBRIS AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site/SWMU Identified/Suspected Preliminary Data Gaps/Needs Resolution Of 
Contaminants Assessment Data Gaps/Needs 

Site 53 - Horse At Site 53, surface Soils and groundwater l Determine whether l Analyze one groundwater sample 
Island Debris debris of unknown have not been contamination is for TCL organics plus additional 
Area source and history was characterized. present at the site and, Appendix IX VOCs, SVOCs, 

observed. if present, whether a pesticides, and herbicides and 
significant release of TAL metals/cyanide and tin. 
contamination has l Analyze one groundwater sample 
occurred. for TCL organics and TAL 

metals/cyanide. 
l Collect six surface and three 

subsurface soil samples in the 
debris area, biased toward 
evidence of contamination, and 
analyze for TCL organics and TAL 
metals/cyanide and tin. 

Evidence of contamination is based on elevated PID readings, soil discoloration, and non native soil types. 

Site/SWMU Identified/Suspected 
Contaminants 

Site 53 - Horse At Site 53, surface 
Island Debris debris of unknown 
Area source and history was 

observed. 
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lnorganics (hereafter TAL), plus tin. The TCL/TAL list plus tin was determined to be appropriate at this 

site as opposed to Appendix VIII and Appendix IX list constituents based on the following considerations: 

Under RCRA, the Appendix VIII constituents list is one of several factors commonly used to identify 

hazardous wastes. The Appendix VIII list consists of known toxic chemicals and constituents that vary 

from being commonly available and used extensively in commerce [e.g., bis(2-ethylhexyl) phthalate in 

plastics and lead in paints and batteries] to being very rare (nicotine) and/or chemically unstable (calcium 

chromate). For sites that are not manufacturing plants of known products, however, the Appendix VIII list 

usually defaults to the Appendix IX list constituents. The Appendix IX list represents the chemicals of the 

Appendix VIII list that can be measured and are stable in water. However, the Appendix IX list still 

includes many chemicals that are very rare outside of specific manufacturing plants or unique chemical 

products. 

Since MRCD Parris Island is not a manufacturing plant and only common commercial products were used 

at the base, the hazardous constituents considered under the Appendix VIII and Appendix IX lists are not 

directly applicable. Rather, some of these chemicals are potentially present because they were either 

directly used at the base such as non-chlorinated solvents (e.g., toluene) or they may be present as an 

impurity in other commercial products such as polynuclear aromatic hydrocarbons (PAHs) (semivolatile 

organics commonly found in fuels). During the development of the CERCLA regulations, U.S. EPA 

reviewed the list of hazardous constituents and developed a separate list of constituents (the TCL/TAL list) 

that are commonly available and at elevated concentrations represent a significant threat to human health 

and/or the environment. Chemicals on the Appendix IX list that are not present on the TCL/TAL list are 

uncommon and are only rarely found outside specific industries or unique products. In addition, when 

these compounds are present, they are usually associated with the more common chemicals found on the 

TCL/TAL list. Therefore, the TCLI’TAL list plus tin is considered viable to adequately characterize potential 

environmental concerns associated with this site. 

Two groundwater samples are proposed for Site 53. These samples will be collected hydraulically 

downgradient of the site. Based on the planned proximity of these sample locations to the site, the 

groundwater samples should also represent the upper bound of hazardous chemicals potentially migrating 

from this site. 

In order to comply with both federal and state requirements and to avoid multiple mobilizations, both 

groundwater samples will be analyzed for TCL volatile organic compounds (VOCs), semivolatile organic 

compounds (SVOCs), pesticides, and polychlorinated biphenyls (PCBs) and TAL metals/cyanide. At the 

request of the state, one of the groundwater samples will be analyzed for the additional Appendix IX 

VOCs, SVOCs, pesticides, and herbicides. 
e 
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The requested laboratory turn around time will be 30 days from sample receipt at the laboratory. 

Details regarding these analytical lists (i.e., constituents of the list and contract required quantitation limits) 

are provided in Appendix A. 
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4.0 FIELD OPERATIONS 

This section outlines the project-specific field investigation activities and procedures to be performed at 

. Site/SW,MU 53. This section 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, site restoration, soil boring installation, temporary monitoring well installation, site 

surveying, equipment decontamination, and waste handling. These activities are discussed in the 

following sections. Procedures for performing soil, sediment, and groundwater sampling are discussed in 

Section 5.0. 

All field activities will be performed as described in the Master FSP and as per current TtNUS standard 

operating procedures (SOPS), except where noted. A state-certified driller will be used to install the soil 

borings and monitoring wells. 

4.1 MOBlLIZATION/DEMOBILlZATlON 

[PF” 
Mobilization activities will be performed in accordance with the procedures outlined in the Master FSP. 

A metal detector survey will be conducted in the area around the drums to determine if additional buried 

drums are present. The survey will be conducted in an area of.approximately 60 feet by 100 feet. 

4.2 SITE RESTORATION 

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

other features of the site, the site may require restoration to pre-investigation conditions. Portions the site 

will be regraded if investigation activities alter the natural contour of the site. Additionally, all equipment 

used during the investigation and all investigation-derived waste (IDW) will be removed.from the site. 

4.3 DRILLING METHODS FOR SOIL SAMPLiS 

Either direct-push technology (DPT) or hollow-stem auger drilling techniques will be used to install the soil 

borings and collect soil samples. For either method,’ continuous soil sampling will be conducted to the 

water table. Drilling and sampling methods for groundwater samples are presented in Section 4.4. 

Drilling activities are further described in the following sections. 
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4.3.1 Direct-Push Technoloclv (DPT) with Soil Sampling 

Hollow stem auger or DPT (e.g., Geoprobe@ and Hydropunch@) may be used to obtain soil samples and 

groundwater samples during this field effort. All subcontracted operations will be overseen by TtNUS. 

Most DPT equipment is mounted in cargo vans or on the bed of a pickup truck and includes an hydraulic- 

powered probe for driving and removal of hardened steel sample rods. Many DPT rigs are equipped with 

an additional air percussion option for penetrating dense material and an electric hammer for drilling 

through asphalt and concrete. A wide variety of sample rods are utilized by the DPT system for soil, soil- 

gas, and groundwater sampling. 

Should DPT be used, soil samples will be collected continuously until the terminus of the boring. The 

soils will be scanned and the lithologies characterized. At each location, subsurface soils will be selected 

for chemical testing with a bias toward evidence of contamination (e.g., staining and elevated PID 

readings). Remaining soil cuttings will be disposed as described in Section 4.7. 

A boring log will be maintained as described in the Master FSP for each soil boring. 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. 
* 

/-\ 

4.3.2 Hollow-Stem Auqer Soil Borina Drillina with Split-Spoon Soil Sampling 

If hollow-stem auger sampling is to be used, split-spoon samples will be collected continuously from the 

ground surface to the termination depth of the borings, in accordance with American Society of Testing 

and Materials (ASTM) Method D 1586-84. The use of drilling fluids is prohibited during soil boring drilling. 

The split-spoon samplers will have a minimum inside diameter (I.D.) of 2 inches and a length of 2 feet. 

Each split-spoon sample will be field screened with a PID upon collection and head-space field analysis 

will be conducted. The soils will be scanned and the lithologies characterized. In each boring, soils will 

be selected for chemical testing with a bias toward evidence of contamination (e.g., staining and elevated 

PID readings). Remaining soil cuttings will be disposed as described in Section 4.7. 

A boring log will be maintained as described in the Master FSP for each soil boring. Field screening and 

head-space analysis results and a Iithologic 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. ,--.. 
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Hollow stem auger or OPT (e.g., Geoprobe@ and Hydropunch@) may be used to obtain soil samples and 

groundwater samples during this field effort. A" subcontracted operations will be overseen by TtNUS. 

Most OPT equipment is mounted in cargo vans or on the bed of a pickup truck and includes an hydraulic­

powered probe for driving and removal of hardened steel sample rods. Many OPT rigs are equipped with 

an additional air percussion option for penetratinQ dense material and an electric, hammer for drilling 

through asphalt and concrete. A wide variety of sample rods are utilized by the OPT system for soil, soil­

gas, and groundwater sampling. 

Should OPT be used, soil samples will be collected continuously until the terminus of the boring. The 

soils will be scanned and the lithologies characterized. At each location, subsurface soils will be selected 

for chemical testing with a bias toward evidence of contamination (e.g., staining and elevated PIO 

readings). Remaining soil cuttings will be disposed as described in Section 4.7. 

A boring log will be maintained as described in the Master FSP for each soil boring. 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. 

4.3.2 Hollow-Stem Auger Soil Boring Drilling with Split-Spoon Soil Sampling 

If hollow-stem auger sampling is to be used, split-spoon samples will be collected continuously from the 
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Each split-spoon sample will be field screened with a PIO upon collection and head-space field analysis 

will be conducted. The soils will be scanned and the lithologies characterized. In each boring, soils will 

be selected for chemical testing with a bias toward evidence of contamination (e.g., staining and elevated 

PIO readings). Remaining soil cuttings will be disposed as described in Section 4.7. 

A boring log will be maintained as described in the Master FSP for each soil borin'g. 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. 
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4.4 MONITORING WELL INSTALLATION AND SAMPLING 

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 submittal of this work plan 

is intended to meet the requirements for a formal request. This Work Plan contains the following 

information relevant to this request: 

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

l 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 

permanent monitoring well(s). Since permanent monitoring wells’are not being installed, a monitoring 

well record form or other form provided and/or approved by the state will not be completed and submitted. 

Three temporary monitoring wells will be installed. The two southern (downgradient) wells will be 

sampled. A third temporary well will be installed to the north near the area of the suspected groundwater 

divide. The third temporary well will not be sampled. ,Water level measurements will be conducted during 

well installation and approximate water table elevations will be determined in the field using an 

autoleveler. 

4.4.1 Temporary Monitorinq Wells Usinn DPT 

If DPT is selected for temporary well construction, 1 -to 4-foot-long stainless-steel screens will be driven to 

sample depth through the hole opened during the DPT drilling. At a depth of approximately 1 to 2 feet 

below the water table, a groundwater sample will be.collected through the screen using a peristaltic pump 

or variable-speed submersible pump. The pump rate will be adjusted to approximate low-flow conditions. 

The pH, temperature, turbidity, and specific conductivity will be measured for the purged water. The 

temporary wells will be purged prior to sampling until a minimum of three and a maximum of 10 well 

volumes have been removed and these readings have become stabilized. After all sampling has been 

completed at the well, the borings will be pressure grouted as the rods are being withdrawn. This 

technique is discussed in greater detail in SOP GH-1.3, Soil and Rock Drilling Methods, dated June 1999. 

4.4.2 Temporarv Monitoring Wells Using Hollow-Stem Auger Drilling 

If hollow-stem auger drilling is selected, then the augers will be used to advance the boring to a depth of 

approximately 5 feet below the water table. A PVC screen and well casing will be set in the boring. The 

augers will then be raised above the well screen and the formation will be allowed to collapse around the 
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screen. Well screens will be 5 feet long. There is sufficient history from existing wells at other sites within 

MCRD Parris Island to conclude that these shallow surficial wells will be screened in fine-grained material 

(silt and fine sand); therefore, the anticipated slot size for the shallow well screens is determined to be 

0.010 inch. No filter pack is proposed. 

A groundwater sample will be collected through the screen using a peristaltic pump or variable-speed 

submersible pump. The pump rate will be adjusted to approximate low-flow conditions. The pH, 

temperature, turbidity, and specific conductivity will be measured for the purged water. The temporary 

wells will be purged prior to sampling until a minimum of three and a maximum of 10 well volumes have 

been removed and these readings have become stabilized. After all sampling has been completed at the 

well, the borings will be pressure grouted as the rods are being withdrawn. This technique is discussed in 

greater detail in SOP GH-1.3, Soil and Rock Drilling Methods, dated June 1999. 

4.5 SURFACE SOIL SAMPLING L 

Three of the six surface soils will coincide with soil boring locations. In these locations, the soil samples 

will be collected from the DPT macro-cores or split spoon samples in the soil boring. Three of the six 

surface soil samples will not coincide with soil borings. These three samples will be collected from 

directly from the ground surface using a disposable PVC sample trowel. ,- 

4.6 SURVEYING 

All proposed temporary groundwater monitoring well locations, surface soil, subsurface soil, and sediment 

sample 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 Section 2.9 of the 

Master FSP of the Master Work Plan, Volume II (B&R Environmental, 1998). 

4.7 DECONTAMINATION 

Decontamination of major equipment, including all downhole equipment and sampling equipment, will be 

in accordance with Section 2.10 of 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 field operations leader (FOL) through MCRD 

personnel. 
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4.8 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, dated March 1998, with the following exceptions: 

Drill rig or DPT vehicle decontamination and well development fluids will be containerized in 55-gallon 

drums and inventoried at the base’s go-day accumulation area. Pending the results of analytical testing, 

these decontamination fluids will be discharged to the Depot’s wastewater treatment plant. 

Personal protection equipment will be placed in a suitable trash receptacle at the Depot. 

The cuttings will be containerized in 55gallon drums and inventoried at the MCRD Parris Island go-day 

accumulation area for additional testing prior to disposal off site. 
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5.0 ENVIRONMENTAL SAMPLING 

This section outlines the environmental sampling program for Site/SWMU (Site) 53. 

5.1 SUMMARY OF ENVIRONMENTAL SAMPLING 

The following sections describe the sampling efforts to be conducted at Site 53. Table 5-l summarizes 

the sampling program for the field investigation. Proposed sampling locations are presented in Figure 3-1 

and the final locations are contingent upon drum and asphalt pile locations, metal detector results, utility 

location, and clearance with MCRD personnel. The rationale for any deviation of these sampling locations 

will be documented in the PA/S1 report. 

5.2 SAMPLING PROCEDURES 

Three soils borings will be installed to collect subsurface soil samples in the waste area. The three soil 

boring locations will be biased toward the areas of visible waste. In each boring, soil samples will be 

collected continuously from the ground surface to the water table and used for waste identification, 

lithology, and field screening (PID). One subsurface soil sample per boring will be submitted for chemical 

testing. In the absence of elevated PID readings or other visual indications of contamination, the 

subsurface soils will be collected directly above the water table. Surface soil samples will be collected in 

soil areas near waste at the location of the three soil borings. The soil samples will be collected in 

accordance with the methodologies described in the Master FSP and SOP Number SA-1.3, Soil Sampling, 

dated June 1999. 

Two temporary monitoring wells will be installed as shown in Figure 3-1. The monitoring wells will be 

sampled during this investigation in accordance with the U.S. EPA Region 4 EISOPQAM and SOP SA-1 .l , 

Section 5.7, Low Flow Purge and Sampling, dated June 1999. 

5.3 SAMPLE HANDLING 

Sample handling procedures are discussed in this section. 

5‘3.1 Sample Containers, Preservation, Holdinn Times, and Analvses 

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. 
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TABLE 5-1 >-- 

SUMMARY OF ENVIRONMENTAL SAMPLING 
SITE/SWMU 53 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample Depth 
Sample Analysis 

(Feet below TCL Additional TAL 
Sample Location Sample Designation 

ground Organics Appendix metals/ 

surface) IX cyanide 
organics plus tin 

SURFACE SOIL 

PAI-53-SS-01-01 PAI-53-SS-01 O-l . . 

PAI-53-SS-02-01 PAI-53-SS-02 O-l . . 

PAI-53-SS-03-01 PAI-53-SS-03 o-1 . . 

PAI-53-SS-04-01 PAI-53-SS-04 o-1 . . 

PAI-53-SS-05-01 PAI-53-SS-05 O-1 . . 

PAI-53-SS-06-01 PAI-53-SS-06 O-l . . 

SUBSURFACE SOIL 

PAI-53-SB-01 -XX PAI-53-SB-01 TBD . . 

PAI-53-SB-02-Xx PAI-53-SB-02 TBD . . 

PAI-53-SB-03-Xx PAI-53-SB-03 TBD. . . 
i--x 

PAI-53-SB-04-Xx* PAI-53-SB-04 TBD . . 

PAI-53-SB-05-Xx* PAI-53-SB-05 TBD . . 

GROUNDWATER 

PAI-53-TW-01-01 PAI-53-TW-01 

PAI-53-TW-02-01 PAI-53-TW-02 

Suffacial 

Surfacial 

. . 

. . . 

TCL Organics consist of VOCs, SVOCs, PCBs, and pesticides. 
Additional Appendix IX constituents consist of VOCs, SVOCs, pesticides, and herbicides not included 
within the TCL organic list. 
XX - Bottom of sample interval. 
TBD - to be determined. 
* - Soil boring and samples are to be collected in the event the magnetic survey detects evidence of 
additional drums. 
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Analysis 

TAL 
metals! 
cyanide 
plus tin 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
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within the TCl organic list. 
XX - Bottom of sample interval. 
TBD - tobe determined. 
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additional drums. 
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5.3.2 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, 

dated March 1996, will be used for this investigation. The unique label system established for this 

sampling event is as follows: 

AAA-NN - AA - NNN - 

Site Location 
and Site 
Number 

Media Sample 
Number 

Sample 
Depth/ 
Round 

1 PAI - Parris Island 2 SB - Subsurface Soil 
53 - Site/SWMU 53 SS - Surface Soil 

TW - Temporary Monitoring Well 

3 An ascending sequential 4 Bottom of sample interval (soils) or 
number of samples collected sample round (groundwater). 

5.3.3 Sample Documentation, Packaqinq. 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 SOP Number SA-6.3, Field Documentation, 

dated January 2000. 

Samples will be packaged and shipped according to the procedures outlined in Master FSP and SOP 

Number SA-6.1, Non-Radiological Sample Handling, dated March 2000. 

5.3.4 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 SOP Number SA-6.1 will be implemented for this investigation. 
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6.0 QUALITY ASSURANCE PLAN 

A general discussion of the quality assurance process is provided in the Master Work Plan 

(B&R Environmental, 1998). Site-specific data quality objectives are provided in Section 3.0 of this 

document, and the laboratory DQOs are discussed in Section 8.0 of this document. 
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-7.0 PROJECT MANAGEMENT ORGANIZATION 

TtNUS will be responsible for management, implementation, and inspection of the field investigation. 

TtNUS will coordinate activities with program personnel and MCRD Navy personnel when appropriate. 

7.1 PROJECT ORGANIZATION 

An organizational chart of the site-specific project personnel for this investigation is provided in 

Figure 7-l. 

7.2 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 among the TOM, field team members, site safety officer (SSO), and site QA/QC 

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. 

The site QA/QC officer will be responsible for ensuring all site activities are performed according to the 

QA/QC guidelines outlined in the Master QAP. The site QAIQC officer will 

. Act as liaison among the TtNUS quality assurance manager (QAM), laboratory, and site personnel. 
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FIGURE 7-1 
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. 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, 

1998). 
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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 /I (B&R Environmental, 

1998). 
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8.0 DATA QUALITY REQUIREMENTS 

The purpose of this section is to specify frequency of QAKIC samples, bottleware requirements, sample 

custody and shipment procedures. This section will also cross reference procedures for laboratory QC 

checks, project record keeping, data management, performance and system audits, corrective actions 

and training and quality planning. 

8.1 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. 

8.2 EXTERNAL (FIELD) QC SAMPLES 

Section 3.3 of the Master QAP (B&R Environmental, 1998) contains a general description of field quality 

control measures. 

8.2.1 Field QC SamDIe Twes and Frequencies 

Table 8-l summarizes the frequency and type of field QAIQC samples to be collected for this 

investigation. 

TABLE 8-1 

FREQUENCY OF FIELD QC SAMPLES 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Type Of Sample Organics lnorganics 
- 

Field Duplicate/ Split Samples 1 1 /l 0 samples/per medium 1 1 /lO samples/per medium 

Source Water Blank -I-- l/source/sampling event I l/source/sampling event 

Trip Blank (VOCs only) 

Equipment Rinsate Blank 

l/cooler containing VOCs samples 

l/day/per matrix 

NA 
- 

1 /day/per matrix 

Field Blank As needed; depends on site 
conditions 

As needed; depends on site 
conditions 

- 
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8.0 DATA QUALITY REQUIREMENTS 

The purpose of this section is to specify frequency of OA/OC samples, bottleware requirements, sample 

custody and shipment procedures. This section will also cross reference procedures for laboratory OC 

checks, project record keeping, data management, performance and system audits, corrective actions 

and training and quality planning. 

8.1 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 OAP (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 Carolinq state certified. 

8.2 EXTERNAL (FIELD) QC SAMPLES 

Section 3.3 of the Master OAP (B&R Environmental, 1998) contains a general description of field quality 

control measures. 

8.2.1 Field QC Sample Types and Frequencies 

Table 8-1 summarizes the frequency and type of field OA/OC samples to be collected for this 

investigation. 

Type Of Sample 

TABLE 8-1 

FREQUENCY OF FIELD QC SAMPLES 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Organics Inorganics 

Field Duplicate/ Split Samples 1/10 samples/per medium 1/10 samples/per medium 

Source Water Blank 1/source/sampling event 1/source/sampling event 

Trip Blank (VOCs only) 1 Icooler containing VOCs samples NA 

Equipment Rinsate Blank 1/day/per matrix 1/day/per matrix 

Field Blank As needed; depends on site As needed; depends on site 
conditions conditions 
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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). 

.“---., 

8.2.2 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. 

8.3 BOTTLEWARE REQUIREMENTS 

-The bottleware, preservation requirements, and holding ‘times for the analyses proposed for this 

investigation are provided in Table 8-2. Pre-preserved, certified clean bottleware, will be supplied by the 

laboratory subcontractor. 

8.4 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). 

,----x 

8.5 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). 

8.5.1 Laboratory Duplicate, Spike, and Method Blank Analvses 

Table 8-3 summarizes the frequency and type of laboratory QC checks to be performed for this 

investigation. 
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Detailed descriptions of OC sample types are provided in Sections 3.3.1 through 3.3.5 of the Master OAP J~. 

of the Master Work Plan, Volume II (B&R Environmental, 1998). 

8.2.2 Matrix Spike/Duplicate Sample Aliguots 

Laboratory duplicate and matrix spike samples will be analyzed as described in Section 3.4 of the Master 

OAP 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. 

8.3 BOTTLEWARE REQUIREMENTS 

The bottleware, preservation requirements, and holding· times for the analyses proposed for this 

investigation are provided in Table 8-2. Pre-preserved, certified clean bottlewar~ will be supplied by the 

laboratory subcontractor. 

8.4 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 OAP of the Master Work Plan, Volume II (B&R Environmental, 1998). 

8.5 INTERNAL (LABORATORY) QC CHECKS 

Descriptions of the internal (laboratory) OC check types are provided in Section 6.0 of the Master OAP of 

the Master Work Plan, Volume II (B&R Environmental, 1998). 

8.5.1 Laboratory Duplicate, Spike, and Method Blank Analyses 

Table 8-3 summarizes the frequency and type of laboratory OC checks to be performed for this 

investigation. 
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TABLE 8-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 53 - HORSE ISLAND DEBRIS AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Analysis Analytical 
Method 

Bottleware Preservation’*) Holding Time@) 

AQUEOUS (GROUNDWATER) 

TCL VOCs and Additional Appendix IX SW-846 82608 2x40mL Glass; Teflon-lined HCI to pH<2; Cool to 4’C; 
VOC constituents 

14 days to analysis 
septum cap zero headspace 

TCL SVOCs and Additional Appendix SW-846 8270C IL Amber Glass Cool to 4°C 
IX SVOC constituents. 

7 days to extraction; 40 days to 
analysis 

TCL PCBslPesticides and Additional SW-846 4L Amber Glass Cool to 4°C 
Appendix IX pesticides and herbicides. 8081AJ8082/ 

7 days to extraction; 40 days to 
analysis 

8151A18141A 

Total TAL Metals and Tin SW-846 60100l IL HDPE 
7000A Series 

HNO, to pHc2 6 months to analysis, except Hg (28 
days) 

Cyanide SW-846 90108 1L .’ HOPE NaOH>phl2 Cool to 4°C 14 days to analysis 

) 

Analysis 

AQUEOUS (GROUNDWATER) 

TCl VOCs and Additional Appendix IX 
VOC constituents 

TCl SVOCs and Additional Appendix 
IX SVOC constituents. 

TCl PCBs/Pesticides and Additional 
Appendix IX pesticides and herbicides. 

(Xl Total TAL Metals and Tin 
I 

W 

Cyanide 

(") 
-i 
0 
0 -01 
0 

TABLE 8-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 53 - HORSE ISLAND DEBRIS AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analytical 
Method 

SW-8468260B 

SW-8468270C 

SW-846 
8081 Al8082/ 
8151A18141A 

SW-8466010B/ 
7000A Series 

SW-8469010B 

Sample 
Volume(1) 

2 x40 ml 

1L 

4l 

1L 

1 l 
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Bottleware Preservation(2) 

Glass; Teflon-lined HCI to pH<2; Cool to 4°C; 
septum cap zero headspace 

Amber Glass Cool to 4°C 

Amber Glass Cool to 4°C 

HOPE HN0
3 

to pH<2 

HOPE NaOH>ph12 Cool to 4°C 

Holding Tlme(3) 

14 days to analysis 

7 days to extraction; 40 days to 
analysis 

7 days to extraction; 40 days to 
analysis 

6 months to analysis, except Hg (28 
days) 

14 days to analysis 

» 
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TABLE 8-2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 53 - HORSE ISLAND DEBRIS AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Analysis Analytical 
Method 

Bottleware Preservation(*) Holding Timef3) 

SOLID [SURFACE & SUBSURFACE SOIL & SEDIMENT) 

TCL SVOCs SW-846 8270C 8 02. Glass; Wide-mouth; 
Teflon-lined cap 

Total TAL Metals, cyanide 

TCL Pesticides 

SW-846 
601 OBl7OOOA 
Series 9012A 

SW-846 8081A 

a 02. 

4 oz. 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 

I 
Teflon-lined cap 

I 
TCL PCBs SW-846 8082 4 02. Glass; Wide-mouth; 

Teflon-lined cap 
Cool to 4OC 14 days to extraction; 40 days from 

extraction to analysis 

Tin SW-846 60106 
7000A Series 

1L HDPE HN03 to pH c2 6 months to analysis 

Cool to 4°C; At lab, Extract within 48 hours; 14 days to 
samples to be analysis 
preserved by adding 
to 5 ml reagent 
water and then 
freezing at -10°C 

Cool to 4°C 14 days to extraction; 40 days from 
extraction to analysis 

Cool to 4°C 6 months, except Hg (28 days), 
cyanide 14 days. 

Cool to 4°C 14 days to extraction; 40 days from 
extraction to analysis 

1 Sample volume may vary based on the laboratory. 
2 HCI - Hydrochloric acid; HN03 - Nitric acid; NaOH - Sodium hydroxide; H2S04 - Sulfuric acid. 
3 Holding times are measured from the date of sample collection. 
4 NA - Not applicable. 

HDPE = High Density Polyethylene 

o 
o o 
I\) 

~ 
\J 

00 
I 
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~ 
0 
0 
~ 

(Jl 
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TABLE 8·2 

SUMMARY OF BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 
SITE 53 • HORSE ISLAND DEBRIS AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analysis Analytical 
Method 

SOLID (SURFACE & SUBSURFACE SOIL & SEDIMENT) 

TCl VOCs SW-846 
5035/8260B 

TCl SVOCs SW-8468270C 

Total TAL Metals, cyanide SW-846 
6010B17000A 
Series 9012A 

TCl Pesticides SW-8468081A 

TCl PCBs SW-8468082 

Tin SW-8466010B 
7000A Series 

1 Sample volume may vary based on the laboratory. 

Sample, 
Volume(l) 

5x5g 

8 oz. 

8 oz. 

4 oz. 

4 oz. 

1 l 
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Bottleware 

)ncore™ Samplers 

J" ", ' 
:, 

::\ ..... , 

Glass; Wide-mouth; 
T etlan-lined cap 

Glass; Wide-mouth; 
T etlon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

Glass; Wide-mouth; 
Teflon-lined cap 

HOPE 

2 HCI - Hydrochloric acid; HN03 - Nitric acid; NaOH - Sodium hydroxide; H2S04 - Sulfuric acid. 
3 Holding times are measured from the date of sample collection. 
4 NA - Not applicable. 

HOPE = High Density Polyethylene 

) ) 

Preservation(2) 

Cool to 4°C; At lab, 
samples to be 
preserved by adding 
to 5 ml reagent 
water and then 
freezing at -10°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

HN03 to pH <2 

Holding Tlme(3) 

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. 

14 days to extraction; 40 days from 
extraction to analysis 

14 days to extraction; 40 days from 
extraction to analysis 

6 months to analysis 
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TABLE 8-3 

FREQUENCY OF LABORATORY QC CHECKS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Type Of Sample 

Laboratory Duplicate 

Matrix Spike 

Matrix Spike Duplicate 

Surrogate Spike 

Method Blank 

Organics Inorganics, 

NA l/20 samples/per medium 

l/20 samples/per medium l/20 samples/per medium 

l/20 samples/medium NA 

Each sample for NA 
chromatographic analyses 

Based on method Based on method 
requirements with a minimum requirements with a minimum 

of l/batch of 20 samples of l/batch of 20 samples 

8.5.2 Other Laboratorv 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). 

f-, 
8.6 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. 

8.7 DATA REDUCTION, VALIDATION, AND REPORTING 

The data generated from this investigation will 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 assessment, 

electronic deliverables, and data interpretation and reporting will be followed. 

Data validation will consist of either a data review or a full data validation. The full data validation will be 

performed on a minimum of 10 percent of the data packages received from a laboratory and all analytes 

will be covered by at least one full data validation. A data review will be performed on the remaining data 

packages for the purposes of identifying false positive and negative results. 
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FREQUENCY OF LABORATORY QC CHECKS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Type Of Sample Organics Inorganics 

Laboratory Duplicate NA 1/20 samples/per medium 

Matrix Spike 1/20 samples/per medium 1/20 samples/per medium 

Matrix Spike Duplicate 1/20 samples/medium NA 

Surrogate Spike Each sample for NA 
chromatographic analyses 

Method Blank Based on method Based on method 
requirements with a minimum requirements with a minimum 

of 1/batch of 20 samples of 1/batch of 20 samples 

8.5.2 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). 

8.6 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. 

8.7 DATA REDUCTION, VALIDATION, AND REPORTING 

The data generated from this investigation will 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 assessment, 

electronic deliverables, and data interpretation and reporting will be followed. 

Data validation will consist of either a data review or a full data validation. The full data validation will be 

performed on a minimum of 10 percent of the data packages received from a laboratory and all analytes 

will be covered by at least one full data validation. A data review will be performed on the remaining data 

packages for the purposes of identifying false positive and negative results. 
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8.8 PERFORMANCE AND SYSTEM AUDITS 

The protocol for conducting audits, as outlined in Section 9.0 of the Master QAP, Volume II (B&R 

Environmental, 1998), will be followed. 

8.9 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 10.0 of 

the Master QAP, Volume II (B&R Environmental, 1998) for documenting nonconformances will be 

implemented and, if appropriate, a Field Task Modification Request Form will be completed. 

8.10 TRAINING AND QUALITY PLANNING 

Training requirements and pro-active management practices are provided in Section 11 .O of the Master 

QAP the Master Work Plan, Volume II (B&R Environmental, 1998). 
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The protocol for conducting audits, as outlined in Section 9.0 of the Master QAP, Volume II (B&R 

Environmental, 1998), will be followed. 

8.9 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 10.0 of 

the Master QAP, Volume II (B&R Environmental, 1998) for documenting nonconformances will be 

implemented and, if appropriate, a Field Task Modification Request Form will be completed. 

8.10 TRAINING AND QUALITY PLANNING 

Training requirements and pro-active management practices are provided in Section 11.0 of the Master 

QAP the Master Work Plan, Volume II (B&R Environmental, 1998). 

100025/P 8-6 eTa 0150 



REVISION 0 
AUGUST 2001 

REFERENCES 

Brown & Root Environmental, 1998. Master Work Plan for 

Carolina, Volumes I, II and III, March. 

MCRD Parris Island (089602/P). South 

Hassen, 1985. Groundwater Conditions in the Ladies and St. Helens Area, South Carolina. SCWRC 

Report No. 147. 

Hughes, et al., 1989. Hydrology and Saltwater Contamination of the Floridan Aquifer in Beaufort and 

Jasper Counties, South Carolina. SCWRC Report No. 158,42 pp. 

Naval Energy and Environmental Support Activity (NEESA), September 1986. Initial Assessment Study 

of MCRD Parris Island, South Carolina. NEESA13-095. 

Smith, B.S. 1987. Groundwater Flow and Saltwater Encroachment in the Upper Floridan Aquifer, 

Beaufort and Jasper Counties, South Carolina. U.S. Geological Survey Water Resources Investigations 

Report 87-4285, 61 pp. 

United States Environmental Protection Agency (U.S. EPA), 1991. National Contingency Plan. Federal 

Register, Vol. 55, No. 46, March 8. 

U.S. EPA Region 4, 1996. Environmental Investigations Standard Operating Procedures and Quality 

Assurance Manual (EISOPQAM). Athens, Georgia. 

U.S. EPA, 1998. Management of Remediation Waste Under RCRA. EPA 530-F-98-026, October. 

100025/P R-l C:TO 0150 

REFERENCES 

REVISION 0 
AUGUST 2001 

Brown & Root Environmental, 1998. Master Work Plan for MCRD Parris Island (089602/P). South 

Carolina, Volumes I, II and III, March. 

Hassen, 1985. Groundwater Conditions in the Ladies and St. Helens Area, South Carolina. SCWRC 

Report No. 147. 

Hughes, et aI., 1989. Hydrology and Saltwater Contamination of the Floridan Aquifer in Beaufort and 

Jasper Counties, South Carolina. SCWRC Report No. 158, 42 pp. 

Naval Energy and Environmental Support Activity (NEESA), September 1986. Initial Assessment Study 

of MCRD Parris Island, South Carolina. NEESA 13-095. 

Smith, B.S. 1987. Groundwater Flow and Saltwater Encroachment in the Upper Floridan Aquifer, 

Beaufort and Jasper Counties, South Carolina. U.S. Geological Survey Water Resources Investigations 

Report 87-4285,61 pp. 

United States Environmental Protection Agency (U.S. EPA), 1991. National Contingency Plan. Federal 

Register, Vol. 55, No. 46, March 8. 

U.S. EPA Region 4, 1"996. Environmental Investigations Standard Operating Procedures and Quality 

Assurance Manual (EISOPQAM). Athens, Georgia. 

u.S. EPA, 1998. Management of Remediation Waste Under RCRA. EPA 530-F-98-026, October. 

100025/P R-1 CT00150 



APPENDIX A 

TCL, TAL, AND APPENDIX IX CONSTITUENTS 

APPENDIX A 

Tel, TAL, AND APPENDIX IX CONSTITUENTS 



United States Office of 
~~;rnmental Protection Solid Waste and 

E Y Emergency Response 
~b&ati~on&240.0-08-FSD 

w 

&!?A Multi-Media, 
Multi-Concentration, 
Organic Analytical Service for 
Superfund (OLM04.2) 

zae oc\ymergency and Remedi,al Response 
yt~ Operations/Data Quality Center (52046) Quick Reference Fact Sheet 

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 
Reauthcrimion Act of 1986 (SARA), ERA develops standardized analytical methods for the measurement of various 
pollu~~inenvironmentalsamplesfromknowncxsuspectedhazardouswastesites. Amongthepollutantsthatareofconcern 
to the ERA at such sites, are a series of volatile, semivolatile, and pesticide/Aroclor (pesticide/pcB) compounds that are 
analyzed using gas chromatography coupled with mass specawneay (GCMS) and gas chromatography with an electron 
capturedetector(GUECD). TheAnalytical~ati~~QualityCenter(AOC)ofthe~~ofEmergencyandRemedial 
Response (OERR) offers an analytical service that provides data from the analysis of water and soiVsediment samples for 
organic compounds for use in the Superfund decision-making $rocess. Through a series of standardized procedures and a 
strict chain-of-custody, the organic analytical service produces data of known and documented quality. This service is 
available through the Superfund Contract Laboratory Program (CLP). 

DESCRIPTION OF SERVICES DATA USES 
I 

The new organic analytical service is available as of 
September 1999. It provides a technical and contractual 
frame work for laboratories to apply EPAKLP analytical 
methods for the isolation, detection, and quantitative 
measurement of 48 volatile, 65 semivolatile, and 28 
pesticide/Am&~ (pesticid&CB) target compounds in 
water and soil/sediment environmental samples. The CLP 
providesthemethodstobeusedandthespecifictechnical, 
reporting, and contractual requirements, including quality 
assurance (QA), quality control (QC), and standard 
operating prazdures (SOPS), by which ERA evaluates the 
data. This serviceuses GC./IvB and GUECD methods to 
analp the target compounds. Three data delivery 
turnarounds are available to CLP customers: 7, 14, and 
21&y turnaround after labcaatory receipt of the last 
sample in the set.. In addition, there are 48 (for volatiles) 
and 72-hour [for semivolatiles and pesticid&Aroclors 
(pesticidesKBs)] preliminary data submission options 
available. New c@ions under this service include a closed 
system purge-and-trap method for low level volatile soil 
analysis and methanol preservation fos medium level 
volatile soil analysis. In addition, users may request 
modifications to the specified methodologies that may 
include, but are not limited to, additional compounds and 
modified quantitation limits. 

This analytical service provides data which EPA uses for 
a variety of purposes, such as determining the nature and 
extent of contamination at a hazardous waste site, assessing 
priuities for response based on ris,ks to human health and 
theenvironment,determining appropriatecleanupactions, 
and de&rmining when remedial actions are complete. The 
datamaybeusedinallstagesintheinvestigationofa 
hazardous waste site including site inspections, Hazard 
Ranking System scoring, remedial investigatiot&feasibility 
studies, remedial design, treatability studies, and removal 
actions.- In addition, this service provides data that will be 
available for use in Sup&turd enforcemenVlitigatian 
activities. 

TARGET COMPOUNDS 

The compounds for which this service is applicable and the 
cureslxxtding quantitation limits are listed in Table 1. For 
water samples, the lowest quantitation limits mpatable aie 
10 ppb fcr the volatile compounds, 10 ppb for the 
semivolatile compounds, and 0.05 ppb for the 
pesticide/Aroclor (pesticide/PCB) compounds. For soil 
samples, the lowest quantitation limits reportable are 10 
ppb for the volatile compounds, 330 ppb for the 
semivolatile compounds, and 1.7 ppb for the pesticide/ 

. 

United States 
Environmental Protection 
Agency 

Office of 
Solid Waste and 
Emergency Response 

Publication 9240.0-08-FSD 
January 2000 

oEPA Multi-Media, 
Multi-Concentration, 
Organic Analytical Service for 
Superfund (OLM04.2) 

uick Reference Fact Sheet 

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfun(j Amendments and 
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods fir the measUrement of various 
pollutants in environmental samples from known oc suspected hazardous waste sites. Among the pollutants thatareof coocem 
to the EPA at such sites, are a series of volatile, semivolatile, and pesticide/Aroclor (pesti,cideJPCB) compounds that are 
analyzed using gas chromatography coupled with mass spectrometry (GCJMS) and gas chromatography with an electron 
capture detector (GCJECD). The Analytical OperationslData QualityCenter (AOC) of the Office ofEmergency and Remedial 
Response (OERR) offers an analytical service that provides data from the analysis of water and soil/sediment samples fir 
organic compounds for use in the Superfund decision-making process. Through a series of standardized procedures and a 
strict chain-of-custody, the organic analytical service produces data of known and documented quality. This service is 
available through the Superfund Contract Laboratory Program (CLP). 

DESCRIPI'ION OF SERVICES 

The new organic analytical service is available as of 
September 1999. It provides a technical and contractual 
frame work for laboratories to apply EP AlCLP analytical 
methods fir the isolation, detection, and quantitative 
measurement of 48 volatile, 65 semivolatile, and 28 
pesticide/ Aroclor (pesticideJPCB) target qompounds in 
water and soil/sediment enviroomental samples. The CLP 
provides the methods to be used and the specific technical, 
reporting, and contractual requirements, including quality 
assW'ance (QA), quality control (QC), and standard 
operating pm:e!iW'es (SOPs), by which EPA evaluates the 
data. This service uses GCJMS and GCJECD methods to 
analyze the target compounds. Three data delivery 
tW'narounds are available to CLP customers: 7, 14, and 
21-day tW'naround after laboratory receipt of the last 
sample in the set. In addition, there are 48 (foc volatiles) 
and 72-hour [for semivolatiles and pesticides! Aroclors 
(pesticideslPCBs}) preliminary data submission options 
available. New options under this service include a cla;ed 
system pW'ge-and-trap method fir low level volatile soil 
analysis and methanol preservation for medium level 
volatile soil analysis. In addition, users may request 
modifications to the specified methodologies that may 
include, but are nOl limited to, additional compounds and 
modified quantitation limits. 

DATA USES 

This analytical service provides data which EPA uses for 
a variety of purposes, such as determining the nature and 
extent of contamination at a hazardous waste site, assessing 
priorities fir response based on risks to human health and 
the environment, determining appfquiate cleanup actions, 
and determining when remedial actions are amplete. The 
data may be used in all stages in the investigation of a 
hazardous waste site including site inspections, Hazard 
Ranking System scoring, rernOOial investigationsifeasibility 
studies, remedial design, treatability studies, and removal 
actions.· In addition, this service provides data that will be 
available fur use in Superfund enfurcementllitigation 
activities. 

TARGET COMPOUNDS 

The compounds for which this service is applicable and the 
cocresponding quantitation limits are listed in Table 1. For 
water samples, the lowest quantitation limits reportable are 
10 ppb fir the volatile compounds, 10 ppb fir the 
semi volatile compounds, and 0.05 ppb fir the 
pesticidd Aroclor (pesticideJPCB) compounds. For soil 
samples, the lowest quantitation limits reportable are 10 
ppb fir the volatile compounds, 330 ppb fir the 
semi volatile compounds, and 1.7 ppb fir the pesticide! 
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!. chlm ........... IO ..... 10 ............. 10 ... .330 loo. l3madaE ............. 10 ... 330 
1. vuly~cblai& ........... 10 bis-(Z~laoahylMha ..... IO .... 330 101. pyrmc ................. 10 ... 330 

102. ButylbemyiphWate ...... 10 ... 330 
i. (uomahane ............ 10 ..... 10 ........... 10 .. ..33 0 103. 33~Dichlm ..... 10 ... 330 

...... 10 ... 330 
Niaubme ............. 10 .... 330 110. &nzo(a)pymx .......... IO ... 330 

111. lNbo(l23W.. ... 10 ... 330 
112. Dii&W ..... 10 ... 330 

14. Mahy~ten-ButylEtkr ..... 10 113. BcnqJlJ~llerr ....... 10 ... 330 
15. I,l-Didllm ........ 10 bis-(2Jzhl~)m. 10 .. ..33 0 

2,4-v ......... 10 .... 

118. Hepaeha ............ .O.OS .... 1.7 
119. Aldrin.. .............. .0.05 .... 1.7 
120. Heqadaepmcide.. .... .0.05 .... 1.7 
121. En&6ulfanl.. . .: ..... ..o.o 5 .... 1.7 

28. c&13-Did ............. 25 .... 830 123. ,4.4-DDE ............. .O.lO ..... 3.3 
29. 4-Me1hyl-Z+xsnamm DinmhylFixhah.. ....... 10 ... .330 124. l3Kllin ............... .O.lO .... 3.3 

125. EnQsulfanll .......... .O.lO .... 3.3 
31. tlan+l3-Dichlaopmpene ... 10 79. Acmaphthyltne ........... 10 ... .330 126. 4.4’-DDD ............. .O.lO .... 3.3 
32. I&?-Trim ...... 10 ..... 10 80. 3-Nibmdine ............. 25 .... 830 127. Eulaabs&ue.. ..... .O.lO .... 3.3 
33. Tetiacbloroahene ......... IO’ ..... 10 .......... 10 .... 330 128. 4,4’-DDT ............. .O.lO 
34. 2-Haarme ............. 10 ... ..lO .......... 25 .... 830 129. Methoxychlor .......... .O.SO ........ 

y 

35. Dibmnocblommetlran .... 10 ..... 10 83. .......... 25 .... 830 130. Eahinkamz ......... ..O.lO .... 3.3 
36. 13DiM ........ 10 ..... 10 84. Dim ............. ‘IO ... .330 131. EndrinaldehyQ ....... ..O.lO .... 3.3 
37. CNomkrmme ........... IO ..... IO 85. 2.4-mcduar.. ........ 10 .... 330 132. SlphaQllaaan ........ .0.05 .... 1.7 
;; Ethyls ............ 10 ..... 10 86. Dially~ ........... 10 .... 330 133. garmaale ...... .0.05 .... 1.7 

xyknsf.Taal). 
4 0. slyme 

.......... 10 ..... 10 87. FlucauE ................. IO .. ..3 30 134. Toxaphenc ............. 5.0 ... 170 
................. 10 

10 ‘::::: 
10 88. 4.clll~l-phenyfaba .. 10 .. ..33 0 135. Aradar-1016 ........... 1.0 .... 33 

41. &arm&m ............. 10 89. 4-Nitmauilk ............. 25 .... 830 136. Aroclcr-1221 ........... 2.0 .... 67 
42. Isqrowlbenznw ......... 10 ..... 10 90. 4,6-Dinh2-q- ... 25 .... 830 137. m-1232 ........... 1.0 .... 33 
43. 1.122.Tmactilaoahane .. . 10 ..... IO 91. N-Nitnscdi~lamiuc ..... 10 .... 330 138. AmAx- ........... 1.0 .... 33 
44. 13-Didll~ ....... 10 ..... 10 92. 4-Bmm@u1yl#mykthrr .. 10 ... .330 139. Arodcr-1248 ........... 1.0 .... 33 
45. 1,4-Ditim ....... 10 ..... 10 93. Hcxachlambanare ......... 10 .... 330 140. Ada-1254 ........... 1.0 .... 33 
46. 12-Ditim ....... 10 ..... 10 94. Aila?+ .... .:. .......... 10 ... .330 141. Anxh-1260 ........... 1.0 .... 33 
47. 1.2-Ditxam 95. Psaachlaopknol ......... 25 .... 830 

3-chiw .......... 10 ..... 10 96. - ............. 10 ... :330 
48. 1.2.4-Tricl~. ..... 10 ..... 10 97. Anthramu ............... 10 ... .330 
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Table 1. Target Compound List and COntract Required Ouantitatioo limits (CROLs) For OLM04.2* 

Quaotitation Umits 

Low Soil 
Water lJ4IKg) 
U4r/L) 

VOLA1UES 
I. Dicblcrodifluc:Jl'OlMhane. .. 10 
2. 0II0r0methaDe .. . . . .. .... 10 
3. Vmyl Chlaide ........... 10 
4. BrormrnedIane . .. . . .. . .... 10 
5. Chl~ ............ 10 
6. Trich10r0flucrornethane. . .. 10 
7. l.l-Dich1!nle1hene ........ 10 
8. 1,1,2-Trich1~ 

1,2,2-ttifiuoroethane ..... " 10 
9. AcI:IaIe ..............•. 10 
10. Carbon Disulfide ......... 10 
II. Mdhyl Aa:we .. .. .. . .... 10 
12. MdhylaleChlcride ..... " 10 
13. traIIS-l,2-Dichloroetheoe .. " 10 
14. Mclbylten-ButyIElher ..... 10 
15. 1,I-Dich10r0ethane ........ 10 
16. cis-1,2-Dichloroethc:ne ... " 10 
17. 2-BuIanooe .............. 10 
18. Chloroform. .. . . .. . .. . ... 10 
19. 1.1,I-Trich10r0ethane ...... 10 
20. Cyd~ ............. 10 
21. Carbon Teuachlaide ...... 10 
22. Benzene .............. " 10 
23. 1,2-Dich10r0ethane ...... " 10 
24. Trich1a"oelhene .......... 10 
25. MabyIcycl~ ........ 10 
26. 1,2-DichloroJXlllllllle . . . . . .. 10 
27. Bromodichloromet .... 10 
28. cis-1.3-Dich101 oplOpe .. e .... 10 
29. 4-Methyl-2-pemanone ..... 10 
30. Toluene.. . .. . .. .. . . .... 10 
31. traIIS-l.3-Dich1010pIOP1Je. " 10 
32. 1.1 ,2-Tric:hloroetbane . . . . .. 10 
33. Teuachl!nlelhene . . . . . . . .. 10 
34. 2-Hexanme. . . . . . . . . . . .. 10 
35. DibroIooc:hloro .... 10 
36. l,2-Ditnuloetbane . . . . . . .. 10 
37. Chlorobem.ene.. .. .. . .... 10 
38. Ethylbe.nzl!ne.. . .. .. . .... 10 
39. Xylales (T0IlIi) .. .. .. .. ... 10 
40. Styrene . . . . . . . . . . . . . . . .. 10 
41. Brorrofmn.. .. .. .. . .. .. 10 
42. Isop'opylbe.nzl!ne. . . . . . . .. 10 
43. 1,1 ,2,2-Teuachloroethane . .. 10 
44. 1.3-Dich10100eml'.lIe . . . . . .. 10 
45. 1,4-Dichlorobemene ....... 10 
46. 1,2-Dich10r0bemene . . . . . .. 10 
47. 1,2-Di~ 

3-ch10r0pr0pane .......... 10 
48. 1,2,4-Tridorobemene ...... 10 

..... 10 
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..... 10 
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..... 10 
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..... 10 
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..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... \0 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... \0 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

..... 10 

QuantitaDon Limils 

Low Soil 
Water lJ4IKg) 
U4r/L) 

SEMIVOLATILES 
49. BemakIdlyde ............. 10 
50. PbmoI . . . . . . . . . . . . . . . . •• 10 
51. bis-(2~orOemYI)ethc:r . . . .• 10 
52. 2-OllOl'OJi!eool .. .. ... .. ... 1 0 
53. 2-Mdhy1phenol ........... 10 
54. 2.2'-<lX)'bis 

(1~oropropane) ......... 10 
55. AcetopJenOIle ............. 10 
56. 4-Mdhy1phenol.. . .. . .. . .. 10 
57. N-NitnJso.di-o-propyIamine.. 10 
58. HexadIloroethane . . . . . . . . .. 10 
59. NittOOenlme.. ... .. .. .... 10 
60. ~ .•......•...... 10 
61. 2-N~ ............. 10 
62. 2.4-Dimetbylpbenol. . . . . . .. 10 
63. bis-(2~orodhoxy)meIhane. io 
64. 2,4-DidIk:IrophcooI. . . . . . . .. 10 
65. Nap.halene .............. 10 
66. 4..Ql1orooni1ine. .. . .. . .. ... 10 
67. HexachlorOOutadiene. . . . . .. 10 
68. CapoIaaam .. .. .. .. .. . ... 10 
69. 4..Ql10r0-3-methylpheool. . .. 10 
70. 2-Mdhylnaphlhalene ....... 10 
71. Hexachlorocydopemadiene . .. 10 
72. 2,4.6-Trich1~ ....... 10 
73. 2,4,S-Trich1aqDe:001. . . . . .. 25 
74. 1.1'-Biplrnyl ............. 10 
75. 2.Q\l0lUlapillhalene. . . . . . .. 10 
76. 2-Nitroani!ine . .. .. .. .. .. .. 25 
77. Dimethylpi:llhalate. . . . . . . .. 10 
78. 2.6-DinittaoJuene . . . . . . . . .. 10 
79. AcenapIIIhylene .. '" ...... 10 
80. 3-Nitroani!ine .. . . .. .. .. ... 25 
81. Aa:napIm:ne .. • .. .. . .. ... 10 
82. 2.4-DinitropIv:nol.. .. .. . ... 25 
83. 4-NilItlpbeDol.. .. . .. .. .... 25 
84. Dibenmfuran.. .. .. .. .. ... 10 
85. 2.4-Dinittttoluene. . . . . . . . .. 10 
86. Diaby1):tlthal.ate.. .. .. .. ... 10 
87. F1uon:ne . . . . . . . . • . . . . . . .. 10 
88. 4..Ql1~I.p.:nylcdler.. 10 
89. 4-Nitroani!ine . . . . . . . . . . . .. 25 
90. 4.6-DiDi1ro-2-lllI!Ihylphenol . .. 25 
91. N-Nitrosodiphenylamine . . . .. 10 
92. 4-BI'OIllIlpiIenyl.p.:nylcdler.. 10 
93. Hexadllorobenmle . . . . . . . .. 10 
94. ~ ..... : ........... 10 
95. ~ ......... 25 
96. Phenandulne ............. 10 
97. Anthracene . . . . . . . . . . . . . .. 10 
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.... 330 

.... 330 

.... 330 

.... 330 

.... 330 

..... 330 

.... 330 
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.... 330 

.... 330 
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.... 330 
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.... 330 
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.... 330 

.... 330 

.... 830 

.... 330 

.... 330 
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.... 330 

.... 830 
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.... 330 

.... 330 

.... 330 

.... 330 

.... 830 

.... 830 

.... 330 

.... 330 

.... 330 

.... 330 

.... 830 

... ,330 

.... 330 

Low 
Willa' Sol 
{J.c/L) (J.c/Kg} 

98. CaIbazoIe .............. , 10 
99. Di-n-butylphlhalaie . . . . . . .. 10 
100. Fluuambeoe ............. 10 
101. Pyrme ................. 10 
102. Butylbemy\plllhalale ...... 10 
103. 3.3'-DichlorobemidiDe ..... 10 
104. Benzo( a)amhracale ....••. 10 
lOS. Chrysr:ne............... 10 
106.. bis-(2-ElIIyIJJayl)pilha1ate.. 10 
107. Di-n-oaylpllhalate... . . . .. \0 
lOS. Benzo(b)flu~ ...... 10 
109. 8mm(k)fluCllllllhene... . .. 10 
110. Bem.o(a)pymle .......... 10 
Ill. lndeno(l,2.3-ai)pyR:De ..... \0 
112. Oibem(a.h)a!llria:oe..... \0 
113. Benm(g,h.i)perylene... . . .. 10 

PESTlCIDESIAROCLORS 
(PES11C1DES'PCBs) Water 

(ugiL) 
114. alpha-BHC ............. 0.05 
lIS. beta-BHC .............. 0.05 
116. delta-SHe ............. 0.05 
117. ganuna-BHC (Lindane) ... 0.05 
118. Hqxachlor ............. 0.05 
119. Aldrin ................. 0.05 
120. HepI3dlIor epoxide ....... O.OS 
121. Endosulfanl .... · ........ 0.05 
122. Dieldrin ..... , ......... 0.10 
123. 4.4'-00E .............. 0.10· 
124. Endrin ................ 0.10 
125. Endosulfan II ........... 0.10 
126. 4,4'-000 .............. 0.10 
127. Endosulfan sulfate ........ 0.10 
12S. 4,4'-ODT .............. 0.10 
129. Methoxycblor ........... 0.50 
130. Endrinkerooe ........... 0.10 
131. Endrin aldehyde ...... . .. 0.10 
132. iIlpha-Chlordane ......... O.OS 
133. gamma-Chlordane ....... 0.05 
134. ToxapbeDe ............. 5.0 
135. Arodcr-l0l6 ........... 1.0 
136. Arodor-I22I ........... 2.0 
137. Aroda-1232 ........... 1.0 
138. Arodcr-I242 ........... 1.0 
139. Aroda-I24S........... 1.0 
140. Arodcr-I254 ........... 1.0 
141. Arodor-I260........... 1.0 

... 330 

... 330 

.. , 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

... 330 

Sol 
VcIKg) 
.... 1.7 
.... 1.7 
.... 1.7 
.... 1.7 
.... 1.7 
.... 1.7" 
.... 1.7 
.... 1.7 
.... 3.3 
.... 3.3 
.... 3.3 
.... 3.3 
.... 3.3 
.... 3.3 
.... 3.3 
.... 17 
.... 3.3 
.... 3.3 
.... 1.7 
.... 1.7 
... 170 
.... 33 
.... 67 
.... 33 
.... 33 
.... 33 
.... 33 
.... 33 

• For volaii1cs. quantitation limits ftr medium soils an: approximately 120 times the quanritation limits ftr low soils. For semivolalile medium soils. quantitation Iimts an: 
a 30 times the . limits ftr \ow soils. 
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Arc&r (pesticide!PCB) compounds. Specific sample 
quantitation limits will be highly matrix dependent. 
Compounds identified with concentrations below the 
quantitation limit will be reported as estimated 
concentration values. 

The list of target compounds for this service was originally 
derived from the EPA Priority Pollutant List of 129 
compounds. In the years since inception of the CLP, 
compounds have been added to and removed f&m the 
Target Compound List (TCL), based on advances in 
analytical methods, evaluation of method performance 
data, and the needs of the Superfund program. 

For drinking water and groundwater type samples. use of 
the low concentration organic analytical service is 
recommended. 

METHOD!3 AND IN~UMENTATION 

For semivolatile and pesticide/Aroclor (pesticid&CB) 
water samples, a 1-L aliquot is extracted with merhylene 
chloride using a continuous liquid-liquid extractor or 
separatory funnel [for pesticides/Aroclors 
(pesticides/PCBs) only]. For low level semivolatile soil 
and pesticide/Am&r (pesticides/R%) soil samples, a 
30-g soil/sediment sample is extracted with methylene 
chloride/acetone using sonication, automated soxhlet, or 
pressurized fluid extraction techniques. For medium level 
semivolatile soil samples, a lig aliquot is extracted with 
methylene chloride using the techniques mentioned above 
for low level soil samples. For both water and soil 
samples, the extract is concentrated, subjected to 
fraction-specific cleanup procedures, and analyzed by 
GClMS for semivolatiles or GClECD for 
pesticides/Aroclors (pesticidesKBs). 

For volatile water samples, 5 mL of water is added to a 
purge and trap device and purged with an inert gas at 
room temperature. For volatile low level soil samples, a 
5-g aliquot of soil is added to a purge and trap device with 
5 mL of reagent water then purged with an inert gas at 
40°C; or a 5-g aliquot (pm-weighed in the field) is purged 
Mm a closed-system purge and trap device at 40°C. For 
volatile medium level soil samples, a measured amount is 
collected/extracted with methanol and an aliquot of the 
methanol extract is added to reagent water and purged at 
room temperature. For both water and soil samples, the 
volatiles purged from the sample are trapped on a solid 
sorbent. They are subsequently desorbed by rapidly 
heating.the so&em and then introduced into a GUMS 
system. Table 2 summarizes, the methods and 
instruments used in thii analytical service. 

DATA DELIVERABLES 

Data deliverables for this service include hardcopy data 
reporting fbrms and supporting raw data. In addition to 
the hardccpy deliverable, contract laboratories must also 

3 

sutpit the same data elecrronically. The laboratory must 
submit data to EPA within 7, 14, or 21days [or 
preliminary data within 48 hours (for volatiles)] or 72 
hours [for semivolatiles and pesticides/Aroclors 
(pesticide@CBs)] after laboratory receipt of the last 
sample in the set. EPA then processes the data through an 
automated Data Assessment Tool @AT). DAT is a 
complete CLP data assessment package. DAT 
incorporates Contract Compliance. Screening (CCS) and 
Computer-Aided Data Bevie? and Evaluation (CADRE) 
review to provide EPA Regions with PC-compatible 
reports, spreadsheets, and electronic files within 24 to 48 
hours ikom the receipt of the data for data validation. This 
automated tool facilitates the tmnsfer of analytical data 
into Regional databases. In addition to the Regional 
electronic reports. the CLP laboratories are provided with 
a data assessment report that documents the instances of 
noncompliance. The laboratory has 10 days to reconcile 
defective data and resubmit the data to EPA. EPA then 
reviews the data for non,compliance and sends a final data 
assessment report to the CLP laboratory and the Begion. 

QUALFN-CE 

The quality assurance (QA) process consists of. 
management review and oversight at the planning, 
implementation, and completion stages of the 
environmental data collection activity. This prccess 
ensures that the data provided are of the quality required. 

During the implementation of the data collection effort, 
QA activities ensure that the quality conuol (QC) system 
is functioning effectively and that the deficiencies 
uncovered hy the QC system are corrected. After 
environmental data are collected. QA activities focus on 
assessing the quality of data to determine its suitability to 
support enforcement or remedial decisions. 

Eachconuactlaboratorypreparesaqualityassuranceplan 
(QAP) tith the objective of providing sound ~~~dyticd 

chemical measurements.’ The QAP must specify the 
policies, organization, objectives, and functional 
guidelines, as well as the QA and QC activities designed 
to achieve the data quality requirements for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical data acquired from 
QC procedures are used to estimate and evaluate the 
analytical results and to determine the necessity for, or the 
efIkctof,correctiveacrionprocedures. TheQCprocedures 
required for this analytical service are shown in Table 3. 

r-.. 
Aroclor (pesticidefPCB) compounds. Specific sample 
quantitation limits will be highly matrix dependent. 
Compounds identified with concenrrations below the 
quantitation limit will be reponed as estimated 
concenrration values. 

The list of target compounds for this service was originally 
derived from the EPA Priority Pollutant List of 129 
compounds. In the years since inception of the CLP, 
compounds have been added to and removed frOm the 
Target Compound List (TCL), based on advances in 
analytical methods, evaluation of method performance 
data. and the needs of the Superfund program. 

For drinking water and groundwater type samples. use of 
the low concenrration organic analytical service is 
recommended. 

METIIODS AND IN~UMENTATION 

For semivolatile and pesticidelAroclOr (pesticidefPCB) 
water samples. a l-L aliquot is exrracted with methylene 
chloride using a continuous liquid-liquid extractor or 
separatory funnel [for pesticides/ArocJors 
(pesticidesIPCBs) only}. Fe!" low level semivolatile soil 
and pesticideiArocie!" (pesticides/PCBs) soil samples. a 
30-g soil/sediment sample is exrracted with methylene 
chloridelacetone using sonication, automated soxhlet. or 
pressurized fluid exrraction techniques. For medium level 
semivolatile soil samples. a l~g aliquot is exrracted with 
methylene chloride using the techniques mentioned above 
for low level soil samples. For both water and soil 
samples, the extract is concenrrated, subjected to 
fraction-specific cleanup procedures. and analyzed by 
GC/MS for semi volatiles or GC/ECD for 
pesticidesl Aroclors (pesticideslPCBs). 

Fe!" volatile water samples, 5 mL of water is added to a 
purge and trap device and purged with an inert gas at 
room temperature. Fe!" volatile low level soil samples, a 
5-g aliquot of soil is added to a purge and trap device with 
5 mL of reagent water then purged with an inert gas at 
40°C; or a 5-g aliquot (pre-weighed in the field) is purged 
from a closed-system purge and rrap device at 40°C. For 
volatile medium level soil samples, a measured amount is 
collected/extracted with methanol and an aliquot of the 
methanof extract is added to reagent water and purged at 
room temperature. For both water and soil samples, the 
volatiles purged from the sample are rrapped on a solid 
sorbent. They are subsequently desorbed by rapidly 
heating·the sorbent and then introduced into a GCIMS 
system. Table 2 summarizes. the methods and 
insrruments used in this analytical service. 

DATA DELIVERABLES 

Data deliverables b this service include hardcopy data . 
reporting forms and supporting raw data. In addition to 
the hardcopy deliverable, contract laboratories must also 
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sutmrit the same data electronically. The laboratory must 
Submit data to EPA within 7, 14. or 21:.days [or 
preliminary data within 48 hours (for volatiles)] or 72 
hours [for semivolatiles and pesticidesiAroclors 
(pesticides!PCBs)] after laboraury receipt of the last 
sample in the set. EPA then processes the data through an 
automated Data Assessment Tool (DAT). DAT is a 
complete CLP data assessment package. D~ T 
incorporates Contract Compliance. Screening (CCS) and 
Computer-Aided Data Review and Evaluation (CADRE) 
review to provide EPA Regions with PC-compatible 
reports, spreadsheets, and electronic files within 24 to 48 
hours from the receipt of the data b data validation. This 
automated tool facilitates the transfer of analytical data 
into Regional databases. In additiOl'! to the Regional 
electronic reports. the CLP laboratories are provided with 
a data assessment report that documents the instances of 
noncompliance. The laboratory has 10 days to reconcile 
defective data and resubmit the data to EPA. EPA then 
reviews the data for non.compliance and sends a final data 
assessment report to the CI.P laboratory and the Region. 

QUALffY ASSURANCE . 

The quality assurance (QA) process consists of 
management review and oversight at the planning, 
implementation. and completion stages of the 
environmental data collection activity. This process 
ensures that the data provided are of the quality required. 

During the implementation of the data collection effort, 
QA activities ensure that the quality conrrol (QC) system 
is functioning effectively and that the deficiencies 
uncovered by the QC system are corrected. After 
environmental data are collected. QA activities focus on 
assessing the quality of data to determine its suitability to 
support enforcement or remedial decisions. 

Each contract laboratayprepares a quality assuraaceplan 
(QAP) With the objective of providing sound analytical 
chemical measurements.' The QAP must specify the 
policies, organization, objectives, and functional 
guidelines, as well as the QA and QC activities designed 
to achieve the data quaJityrequirements for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical data acquired from 
QC procedures are used to estimate and evaluate the 
analytical results and todeterminethenecessityb, or the 
effect of, corrective action procedures. The QC procedures 
required for this analytical service are shown in Table 3. 



Table 2. Methods and Imtmments 

Fraction 

Volatiles 

Water _ soil 

Purge-and-uap followed by GUMS analysis Purge-and-trap or closed-system purge- 
and-uap followed by GCMS analysis 

Sernivolatiles Continuous liquid-liquid extraction followed by, Sonication. automated smhlet, or 
GUMS analysis pressurized fluid extraction followed by 

GUMS analysis 

PesticidesIAroclors 
(PesticidesIPCBs) 

Continuous liquid-liquid or separatory funnel Sonication, automated soxhlet OT 
extraction followed by dual column GUECD pressurized fluid extraction followed by 
analysis dual column GCYECD analysis 

Table’f Oualitv Control 

each group of 20 samples or less of same 
each time samples are extracted by 

Initial Calibration 

PERFORMANCE MONITORING ACTMTIES For more information, or for suggestions to improve this 
analytical service; please contact: 

Lakrratory performance monitoring activities are 
provided primarily by AOC and the Regions to ensure 
that contract laboratories are producing data of the 
appropriate quality. EPA perform on-site laboratory 
audits, data package audits, GCXvS and/or GUECD 
tape audits, and evaluates laboratory perfixmance 
through the use of blind performance evaluation 
samples. 

Terry Smith 
Organic Program Manager 
USEPAIAOC 
Ariel Bias Building (52046) 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 
703-603-8849 
FAX: 703-603-4112 
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Table 2. Methods and Imtruments 

Fraction Water - Soil 

Volatiles Purge-and-trap followed by GClMS analysis Purge-and-trap or closed-system purge-
and-trap followed by GCIMS anal~is 

Semi volatiles . Continuous liquid-liquid extraCtion followed by . Sonication. automated soxhlet. or 
GCIMS analysis preSsurized fluid extractiOn followed by 

GClMS analysis 

Pesticides! Aroclors Continuous liquid-liquid or separatory funnel Sonication. automated soxhlet or 
(PesticideslPCBs) extraction followed by dual column GClECD pressurized fluid extraction followed by 

analYSis dual column GClECD analysis 

Table·3.· Ouality Control 

QC Operation 

System Monitoring Compounds (volatiles) 

Surrogates [for semivolatiles and pesticides/Arodors 
(pesticideslPCBs )] 

Method Blanks (volatiles) 

Method Blanks [semi volatiles and pesticides! Aroclors 
(pesticideslPCBs) ] 

Instrument Blank (volatiles) 

Instrument Blank [pesticidesiAroclors (pesticideslPCBs)] 

Storage Blanks (volatiles) 

GC/MS mass calibration and ion abundance patterns 
(volatiles and semivolatiles) 

GC Resolution Check [pesticidesiAroclors 
(jJesticidesIPCBs) ] 

Initial Calibration 

Continuing Calibration 

Internal Standards (volatiles and semi volatiles) 

Matrix Spike and Matrix Spike Duplicate 

PERFORMANCE MONITORING ACfIVITIES 

Laboratory performance monitoring activities are 
provided primarily by AOC and the Regions to ensure 
that contract laboratories are producing data of the 
appropriate quality. EPA performs on-site laboratory 
audits. data package audits. GCIMS and/or GC/ECD 
tape audits, and evaluates laboratory performance 
through the use of blind performance evaluation 
samples. 

Frequency 

Added to each samj>le. standard. and blank 

4 

Added to each sample. standard. and blank 

Analyzed at least evety 12 hours for each matrix and level 

Prepared with each group of 20 samples or less of same 
matrix and level. or each time samples are extracted by 
the sarnel'rocedure 

Analyzed after a sample which contains compounds at 
concentrations greater than the calibration range 

Everv 12 hours on each GC colwnn used for anal~s 

Prepared and stored with each set of samples 

Every 12 hours for each instrument used for analysis 

Prior to initial calibration. on each instrument used for 
anal~is 

Upon initial. set up of each instrument. and each time 
continuing calibration fails to meet the acceptance criteria 

Every 12 hours for each instrument used for analySis 

Added to each sample. standard. and blank 

Once every 20 or fewer samples of same fraction. matrix. 
and level in an SDG. 

For more information, or for suggestions to improve this 
analytical service, please contact: 

Terry Smith 
Organic Program Manager 
USEPAIAOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Avenue. NW 
Washington. DC 20460 
703-603-8849 
FAX: 703-603-9112 

"----.. 
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Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Super-fund Amendments and 
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the measurement of various 
pollutants in environmental samples from known or suspected hazardous waste sites. Among thepollutantsthat are of concern 
to EPA at such sites are a series of inorganic analytes and cyanide that are analyzed using inductively coupled plasma (ICI’), 
atomic absorption (AA), and calorimetric techniques. The Analytical Gperationsn>ata Quality Center (AOC) of the Gffice 
of Emergency and Remedial Response (OERR) offers an analytical service that provides data from the analysis of water and 
soil/sediment samples for inorganic analytes for use in the Superfund decision-making process. Through a series of 
standardized procedures and a strict chain-of-custody, the inorganic analytical service producesdataofknown and documented 
quality. This service is available through the Superfund Contract Laboratory Program (CLP). 

DESCRIPTION OF SJ3RVICES 

The inorganic analytical service provides a technical and 
contractual framework for laboratories to utilizeEPA/CLP 
analytical methods. These methods are used in the 
preparation, detection, and quantitative measurement of 
cyanide and 23 inorganic target analytes in both water and 
soil/sediment environmental samples. The CLP provides 
the methods to be used and the specific technical, 
reporting, and contractual requirements, including quality 
assurance, quality control, and standard operating 
procedures, by which EPA evaluates the data, This 
service uses ICP, AA, and colorimeuic methods to analyze 
the inorganic target analytes and cyanide. Three data 
delivery turnarounds are available to CLP customers: 7, 
14, and 2lday turnaround after receipt of the last sample 
in the set. In addition, a 72-hour preliminary data 
submission option also is available for’all turnaround 
times. 

DATA USES 

This analytical service provides data that EPA uses for a 
variety of purposes. Examples include determining the 

nature and extent of contamination at a hazardous waste 
site, assessing priorities for response based on risks to 
human health and the environment, determining 
appropriate cleanup actions, and determining when 
remedial actions are complete. The data may be used in 
all stages in the investigation of a hazardous waste site 
including site inspections, Hazard Ranking System 
scoring, remedial investigations/feasibility studies, 
remedial design, treatability studies, and removal actions. 
In addition, this service provides data that are available for 
use in Superfund enforcement/litigation activities. 

TARGET ANALYTES 

The analytes and detection limits for which this service is 
applicable are listed in Table 1. The list of target analytes 
for this service was originally derived from the EPA 
Priority Pollutant List of 129 compounds. In the years 
since the inception of the CLP, analytes have been added 
to and deleted from the Target Analyte List, based on 
advances in analytical methods, evaluation of method 
performance data, and the needs of the Superfund 
progam. Specific detection limits are highly matrix 
dependent. 

* ILM04.1 is an interim inorganic analytical service. Further changes are expected to be released under ILMO5.0 for competition during c&ndar year 
2000. 
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Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the measurement of various 
pollutants in environmental samples from known or suspected hazardous waste sites. Among the pollutants that are of concern 
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standardized procedures and a strict chain-of-custody, the inorganic analytical service produces data ofknown and documented 
quality. This service is available through the Superfund Contract Laboratory Program (CLP). 

DESCRIPTION OF SERVICES 

The inorganic analytical service provides a technical and 
contractual framework for laboratories to utilize EP NCLP 
analytical methods. These methods are used in the 
preparation, detection, and quantitative measurement of 
cyanide and 23 inorganic target analytes in both water and 
soiVsediment environmental samples. The CLP provides 
the methods to be used and . the specific technical, 
reporting, and contractual requirements, including quality 
assurance, quality control, and standard operating 
procedures, by which EPA evaluates the data. This 
service uses ICP, AA, and colorimetric methods to analyze 
the inorganic target analytes and cyanide. Three data 
delivery turnarounds are available to CLP customers: 7, 
14, and 21-day turnaround after receipt of the last sample 
in the set. In addition, a 72-hour preliminary data 
submission option also is available for· all turnaround 
times. 

DATA USES 

This analytical service provides data that EPA uses for a 
variety of purposes. Examples include determining the 

nature and extent of contamination at a hazardous waste 
site, assessing priorities for response based on risks to 
human health and the environment, determining 
appropriate cleanup actions, and determining when 
remedial actions are complete. The data may be used in 
all stages in the investigation of a hazardous waste site 
including site inspections, Hazard Ranking System 
scoring, remedial investigations/feasibility studies, 
remedial design, treatability studies, and removal actions. 
In addition, this service provides data that are available for 
use in Superfund enforcementllitigation activities. 

TARGET ANALYTES 

The analytes and detection limits for which this service is 
applicable are listed in Table 1. The list of target analytes 
for this service was originally derived from the EPA 
Priority Pollutant List of 129 compounds. Ill! the years 
since the inception of the CLP, analytes have been added 
to and deleted from the Target Analyte List, based on 
advances in analytical methods, evaluation of method 
performance data, and the needs of the Superfund 
program. Specific detection limits are highly matrix 
dependent. 

• ILM04.1 is an interim inorganic analytical service. Funher changes are expected to be released under ILM05.0 for competition during calendar year 
2000. 



Table 1. 
Tars-et Analvte List and Contract Reauired 

Detection Liits KRDLs) cILMo4.1) 

Ni Nickel 40 

K Potassium 5000 

Se Selenium 5 

As Silver 10 

Na Sodium 5000 

Tl Thallium 10 

V Vanadium 50 

zn Zinc 20 

Cn Cyanide 10 

Sample concentration exceeding five times the 
detection limit of the instrument or method in use 
may be reported even though the insrnmrent or 
method detection limit is greater than the CRDL. 
This is illustrated in the following example: 

For lead 
Methcdinuse=ICP 
Instrument Detection Limit (IDL) = 40 
Sample Concentration = 220 
CRDL=3 

‘The CRDL is the instrument detection limit 
obtained in pure water. 

METHODS AND INSI’RUMENTATION 
,----A 

When storing samples, the use of a cooler temperature 
indicator bottle and the cooler temperature must be 
reported on Form DC-1 and in the Sample Delivery 
Group (SDG) Narrative. When applying AA methods, 
the Contractor may analyze the sample at a dilution so 
long as the raw concentration or absorbence oftbe diluted 
sample falls within the upper half of the calibration range. 
For ICP, an undiluted analysis of the sample is required. 

If an insufficient sample amount (less than 90% of the 
required amount) is received to perform the analyses, the 
Contractor must contact the Sample Management Gffice 
(SMO) to report the problem. The same is required for 
multi-phase samples (e.g., twophase liquid sample and 
oily sludge/sandy soil sample). 

Table 2 summarizes the methods and instruments used in 
this analytical service. 

DATA DELIVERABLES 

Data deliverables for this service include both hardcopy/ 
electronic data reporting forms and supporting raw data. 
The laboratory must submit data to EPA within 7,14,21- 
days, or preliminary data must be submitted within 72 
hours after laboratory receipt of each sample in the set. 
EPA then processes the data through an automated Data 
Assessment Tool (DAT). DAT is a complete CLP data 
assessment package. DAT incorporates Contract Com- 
pliance Screening (CCS) and Computer-Aided Data 
Review and Evaluation (CADRE) to provide EPA 
Regions with PC-compatible reports, spreadsheets, and 
electronic files. These files can be provided to the Regions 
within 24 to 48 hours from the receipt oftbe data and can 
be used as a tool during the data validation process at the 
Region. This automated tool facilitates the transfer of 
analytical data into Regional databases. In addition to the 
Regional electronic reports, the CLP laboratories are 
provided with a data assessment report that documents the 
instances of noncompliance. The laboratory has 4 days to 
reconcile defective data and resubmit the data to EPA. 
EPA then reviews the data for noncompliance and sends 
a final data assessment report to the CLP laboratory and 
the Region. 

QUALlTY ASSURANCE 

The quality assurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
environmental data collection activity. This process 
ensures that the data provided are of the quality required. :-. 

Table 1. 
Target Analyte List and Contract Required 

Detection Limits (CRDLs) (lLM04.1) 

Abbreviation Analyte CRDU(pJL) 

Al Aluminum 200 

Sb Antimony 60 

As Arsenic 10 

Ba Barium 200 

Be Beryllium 5 

Cd Cadmium 5 

Ca Calcium 5000 

Cr Chromium 10 

Co Cobalt 50 

Cu Copper 25 

Fe Iron 100 

Pb Lead 3 

Mg Magnesium 5000 

Mn Manganese 15 

Hg Mercury 0.2 

Ni Nickel 40 

K Potassium 5000 

Se Selenium 5 

Ag Silver 10 

Na Sodium 5000 

11 Thallium 10 

V Vanadium 50 

Zn Zinc 20 

Cn Cyanide 10 

Sample concentration exceeding five times the 
detection limit of the instrument or method in use 
may be reported even though the instrument or 
method detection limit is greater than the CRDL. 
This is illustrated in the following example: 

For lead: 
Method in use = ICP 
Instrument Detection Limit (IDL) = 40 
Sample Concentration = 220 
CRDL=3 

'The CRDL is the instrument detection limit 
obtained in pure water. 
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METHODS AND INSTRUMENTATION 

When storing samples, the use of a cooler temperature 
indicator bottle and the cooler temperature must be 
reported on Form DC-I and in the Sample Delivery 
Group (SDG) Narrative. When applying AA methods, 
the Contractor may analyze the sample at a dilution so 
long as the raw concentration or absorbence of the diluted 
sample falls within the upper half of the calibration range. 
For ICP, an undiluted analysi!; of the sample is required. 

If an insufficient sample amount (less than 90% of the 
required amount) is received to perform the analyses, the 
Contractor must contact the Sample Management Office 
(SMO) to report the problem. The same is required for 
multi-phase samples (e.g., two-phase liquid sample and 
oily sludge'sandy soil sample). 

Table 2 summarizes the methods and instruments used in 
this analytical service. 

DATA DELIVERABLES 

Data deliverables for this service include both hardcopy! 
electronic data reporting forms and supporting raw data. 
The laboratbry must submit data. to EPA within 7, 14, 21-
days, or preliminary data must be submitted within 72 
hours after laboratory receipt of each sample in the set. /-....... 
EPA then processes the data through an automated Data 
Assessment Tool (DAT). DAT is a complete CLP data 
assessment package. DAT incorporates Contract Com-
pliance Screening (CCS) and Computer-Aided Data 
Review and Evaluation (CADRE) to provide EPA 
Regions with PC-compatible reports, spreadsheets, and 
electronic files. These files can be provided to the Regions 
within 24 to 48 hours from the receipt of the data and can 
be used as a tool during the data validation process at the 
Region. This automated tool facilitates, the transfer of 
analytical data into Regional databases. In addition to the 
Regional electronic reports, the CLP laboratories are 
provided with a data assessment report that documents the 
instimces of noncompliance. The laboratory has 4 days to 
reconcile defective data and resubmit the data to EPA. 
EPA then reviews the data for noncompliance and sends 
a final data assessment report to the CLP laboratory and 
the Region. 

QUALITY ASSURANCE 

The quality assurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
environmental data collection activity. This process 
ensures that the data provided are of the quality required. 



Table2. Methodsandhstruwnts 

Adyte 

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, 
Cu, Fe, Pb, Mg, Mn, Ni, K, Se, Ag, 
Na, Tl, V, Zn 

Instruruent - 

Inductively Coupled Plasma (ICP) 

Method 

Acid digestion followed by ICP 
analysis 

As, Pb, Tl, Se 

Ca, Mg, Na, K 

Graphite Furnace Atomic Absorption Acid digestion followed by GFAA 
(GFAA) . analysis 

Flame Atomic Absorption (FAA) Acid digestion followed by FAA 
analysis 

Hs 

CN 

Cold Vapor Atomic Absorption Acid and pzn-nanganate oxidation 
(CVfi) followed by CVAA analysis 

Manual and Semi-automated Distihation followed by calorimetric 
Calorimetric analysis 

Table 3. Oualitv fhdrol 

QC Operation 

Instrument Calibration 

Initial Calibration Verification 

Initial Calibration Blank 

Continuing Calibration 
Verification 

Frequency 

Daily or each time instrument is set up 

Following each instrument calibration 

Following each instrument calibration 

Every 10 analytical samples or every 2 hours during a run and at the beginning and 
end of each run 
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Table 2. Methods and Imtruments 

-
Analyte Imtrument Method 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Inductively Coupled Plasma (lCP) Acid digestion followed by ICP 
Cu, Fe, Pb, Mg, Mn, Ni, i<., Se, Ag, analysis 
Na, 11, v,Zn 

As, Pb, 11, Se Graphite Furnace Atomic Absorption Acid digestion followed by GFAA 
(GFAA) analysis 

Ca,Mg,Na,K Flame Atomic Absorption (FAA) Acid digestion followed by FAA 
analysis 

Hg Cold Vapor Atomic Absorption Acid and permanganate oxidation 
(CVAA) followed by CV AA analysis 

CN Manual and Semi-automated Distillation followed by colorimetric 
Colorimetric analysis 

Table 3. Quality Control 

QC Operation Frequency 

Instrument Calibration Daily or each time instrument is set up 

Initial Calibration Verification Following each instrument calibration 

Initial Calibration Blank Following each instrument calibration 

~. 
I 

Continuing Calibration Every 10 analytical samples or every 2 hours during a run and at the beginning and 
Verification end of each run 

Continuing Calibration Blank Every 10 analytical samples or every 2 hours during a run and at the beginning and. 
end of each run 

Interference Check Sample Every 20 analytical samples and at the beginning and end of each run 

CRDL Standard for ICP Every20 analytical samples and at the beginning and end of each run 

CRDL Standard for AA At the beginning of each AA analytical run 

Serial Dilution for ICP For each matrix type and concentration level for each SDG 

Preparation Blank For each sample preparation, analysis, and matrix per batch of prepared samples 

Laboratory Control Sample For each sample preparation and analysis procedure for each batch 

Matrix Spike Sample Analysis For each matrix type; concentration level, and method for each SDG 

Duplicate Sample Analysis For each matrix type, concentration level, and method for each SDG 

Post Digestion Spike Each time matrix spike recovery is outside QC limits 

Analytical Spike For each analytical sample analyzed by furnace AA 

Method of Standard Addition When the analytical spike recovery is outside QC limits 

Instrument Detection Limit Quarterly 
Determination 

Interelement Corrections Annually for ICP instruments only 

Linear Range Analysis Quarterly for ICP instruments only 

3 
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During the data collection effort, QA activities ensure that 
the quality control (QC) system is functioning effectively 
and that the deficiencies uncovered by the QC system are 
corrected. After environmental data are collected, QA 
activities focus on assessing the quality of data to 
determine its suitability to support enforcement or 
remedial decisions. Each contract laboratory prepares a 
quality assurance plan (QAP) with the objective of 
providing sound analytical chemical measurements. The 
QAP must specify the policies, organization, objectives, 
functional guidelines, and QAI QC activities designed to 
achieve the data quality requirements for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical data acquired from 
QC procedures are used to estimate and evaluate the 
analytical results and to determine the necessity for, or the 
efkzt of, corrective action procedures. The QC procedures 
required for this analytical service are shown in Table 3. 
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,- 
Laboratorype&mancemonitoringactivitiesareprovided 
primarily by AGC and the Regions to ensure that contract 
laboratories are producing data of the appropriate quality. 
EPA performs on-site laboratory audits, data package 
audits, and evaluates laboratory performance through the 
use of blind performance evaluation samples. 

For more information, or for suggestions to improve this 
analytical service, please contact: 

Tanya Mitchell 
Inorganic Program Manager 
EPAIAGC 
Ariel Rios Building (52046) 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
703-603-8872 
FAX: 703-603-9112 

During the data collection effort, QA activities ensure that 
the quality control (QC) system is functioning effectively 
and that the deficiencies uncovered by the QC system are 
corrected. After environmental data are collected. QA 
activities focus on assessing the quality of data to 
determine its suitability to support enforcement or 
remedial decisions. Each contract laboratory prepares a 
quality assurance plan (QAP) with the objective of 
providing sound analytical chemical measurements. The 
QAP must specify the policies, organization, objectives, 
functional guidelines, and QN QC activities designed to 
achieve the data quality requirements for this analyti~a1 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical data acquired from 
QC procedures are used to estimate and evaluate the 
analytical results and to determine the necessity for, or the 
effect of, corrective action procedures. The QC procedures 
required for this analytical service.are shown in Table 3. 
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PERFORMANCE MONITORING ACI1VITIES 

Laboratoryperfonnancemonitoringactivitiesareprovided 
primarily by AOC and the Regions to ensure that contract 
laboratories are producing data of the appropriate quality. 
EPA performs on-site laboratory. audits, data package 
audits, and evaluates laboratory performance through the 
use of blind perfoimance evaluation samples. 

For more information, or for suggestions to improve this 
analytical service, please contact: 

Tanya Mitchell 
Inorganic Program Manager 
EPNAOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
703-603-8872 
FAX: 703-603-9112 
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Jefferson Power Juab 
Madlson Teton Millard 
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Summit 
Tooele 
Utah 
Wasatch’ 
Washington 
Wayne 
Weber 
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Deer Lodge 
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Gallatin 
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Jefferson 
Lake 
Lewis and Clark 
Madison 

MONTANA 

Meagher 
Missoula 
Park 
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Silver Bow 
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Sweet Grass 
Teton 
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NEVADA 

All 

NEW MEXICO 

Bemalillo 
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Grant 
Hidalgo 
Los Alamos 
Rio Arriba 
Sandoval 

Sante Fe 
Sierra 
socorro 
Taos 
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King 
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WYOMING 
Teton 
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Yellowstone National 
Park Sublette 

UTAH 

Beaver Davis 
I46 FR 57285. Nov. 23. 1981: 47 FR 953. Jan. 8. 

Box Elder Duchesne 
19821 

Cache Emery APPENDICES VII-VIII~TOPART 264 
Carbon Garffeld [RESERVED] 

APPENDIXIXTOPART~~~-GROUND-WATERMONITORINGLIST' 

GROUND-WATER MONITORING IJST’ 

t+#xmphalene . I 

bsxtlsmlh* 

03-32-9 kTalagamylm u&ahydm ................................. ... 

4Lmleplhylene .......................................................... 

Z-Propanone ............................................................... 
EmPnone. l-phmyi- ................................................... 
&atmilrilo .................................................................. 
*wtarmde. N-9KI*ora-2.y(- .................................... 
2-w .................................................................. 

P-P- .......................................................... 

1.4:5.&Diimmonavhm;ene. 13.3.4.10.10 
gacp& 1.4.4a5.5*&-hexahydro- (la& 4ah 

1-P-. 3-ch)oro- ................................................... 

[l.l'-eidlenyl)- Lamha ............................................. 
Benzenmine .............................................................. 
Anlhcsene ................................................................. 

Anlimcmy ..................................................................... 

AcMone 
kmoohmme 
ALxK&ile; Mmhyl cjanias 
P-*cs(y(armdkKmme; Z-AM 
Audein . 

Amylmitme ................................ 

Alm7 .......................................... 

A&i fGhmcls 

4.Aminoblphanyl ......................... 
Aniline ......................................... 
Anm- ................................. 

AImmy .................................... 

Ammite 

0744-l 
9-2 
R3-054 
53-M-3 

107-02-0 

107-13-I 

309+&2 

107-05-I 

92-57-l 
5243-3 

120-12-7 

V-9 

14067-5 

?!is o&s; 
0100 
0270 
0100 

z 

~~ 
0270 
8030 

E 
0240 
0wo 
5270 

0010 
0240 
5270 
0270 
0100 
0270 
0010 
7040 
7041 
5270 

200 
10 

MO 
10 

100 
10 

100 
10 

5 
5 
5 

:.05 
10 . 

5 
loo 

10 
10 

200 

34 
2.m 

30 
10 

f'" 
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Fremont Oneida Iron Sevier 
Jefferson Power Juab Summit 
Madison Teton Millard Tooele 

Morgan Utah 
MONTANA Plute Wasatch 

Beaverhead Meagher Rich Washington 
Broadwater Missoula Salt Lake . Wayne 
Cascade Park Sanpete Weber 
Deer Lodge Powell 

WASHINGTON Flathead Sanders 
Gallatin Silver Bow Chelan Mason 
Granite Stillwater Clallam Okanogan 
Jefferson Sweet Grass Clark Pacific 
Lake Teton Cowlitz Pierce 
Lewis and Clark Wheatland Douglas San Juan Islands 
Madison Ferry Skagit 

NEVADA 
Grant Skamania 
Grays Harbor Snohomish 

All Jefferson Thurston 
King Wahkiakum 

NEW MEXICO Kltsap Whatcom 

Bernalillo Sante Fe Kittitas Yakima 

Catron Sierra Lewis 
Grant Socorro WYOMING 
Hidalgo Taos 
Los Alamos Torrance Fremont Teton 
Rio Arriba Valencia Lincoln Uinta 
Sandoval Park Yellowstone National 

Sublette Park 
UTAH 

Beaver Davis 
[46 FR 57285. Nov. 23. 1981: 47 FR 953. Jan. 8. 

Box Elder Duchesne 
1982) 

Cache Emery ApPENDICES VII-VIII 'TO PART 264 
Carbon Garfield (RESERVED) 

APPENDIX IX TO PART 264-GROUND-WATER MONITORING LIST I 

Common n.-ne 2 

AcenapIIIhene ........................... . 

Acenaplllllylene .................. . 

AceIone ..................................... . 
AcelOphenone ........................... . 
AceIOn~rile; Methyt cyanide ...... . 
2-Acetytaminol~; 2-1'AF .. ' 
AcnlIein ..................................... . 

Acrytcnitnte .............................. .. 

Aldrin ............................. .. 

Allyl CIIIOIide ........................... . 

4.AminobipIIanyt ....................... .. 
Aniline ....................................... . 
Anlllracene ................................ . 

Anbrnony ................................... . 

Aramite ...................................... . 

GROUND-WATER MONITORING liST' 

CASRN' 

113-:32-9 Acenap/llhylene, 1.20Qihydt0- ................................... .. 

20&-96-8 AcenapIIthytene ........................................................ .. 

67~1 2-Propanone .............................................................. . 
98-86-2 E1IIanone. 1-pllenyt- ................................................. .. 
7~ AcelOnitrile ................................................................. . 
~3 AI:eIaIOOe. N-9H-IIuoran-2-yl- .................................. .. 

107-02-8 2-PropenaJ ................................................................. . 

107-13-1 2-PrcpenenitriIe ......................................................... . 

~2 1.4:5.8-Dimelllanonaphlllalene. 1.2.3.4.10.10-
I\exachlOro- 1.4.4a.5.8.8a-helCBhydro- (111,4<1. 4aII. 
5Il,8Il,8aIIl-

107-05-1 1-PfIlIMIIIII. 3-ell1oro- .................................................. . 

92-67-1 [l.l'-Biphenyt!- 4-amine ........................................... .. 
62-53-3 Benzenamine ............................................................. . 

120-12-7 Anthracene ............................................................... .. 

(Total) Antimony .................................................................... . 

140-57-8 Sullurous acid. 2-d11o<oelllyl 2-14-(1.1-
dimethytethyt)phenoxy!-l-m&lIIylelhyi esler. 

233 

Sug-
gested 
melll-
ods" 

8100 
8:!70 
8100 
8270 
8240 
8270 
8015 
8270 
8030 
8240 
8030 
8240 
8080 
8270 

8010 
8240 
8270 
8270 
8100 
8270 
8010 
7040 
7041 
8270 

Pal (I' 
~L)· 

200 
10 

200 
10 

100 
10 

100 
10 
5 
5 
5 
5 
0.05 

10 

5 
100 

10 
10 

200 
10 

300 
2.000 

30 
10 
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GROUND-WATER Mo~rrorwG UFr Uhntinued 

common rlame) 

Arsenc ._._.__,.. 

Balium ....................................... 

mfnafle ,: ................................... 

senzofaylthmceae; 
Benzwlmncane. 

Benzo(bp0mma-m ................. 

e.snzo(k]nuOfanmene ............... 

eenro(ghi~ml.s ..................... 

Benzo(a]pyrene ........... 

Bsfuyl ekx4ld ........................... 
Beryllium .................................... 

alpha-BHG ................................ 

aeta-e.HG .................................. 

Mta-BHC ._ 319-55-5 

gamma-BHC; tindane .._.._... 58-84-9 

Bis(2-chlOm&hOXY)ttWtWe 
Bi!g2Chlorcemyl)emer 
9is(2chlOrO.l-nwhyiemyi) 

emac 2,2-c% 
chlom6iisopcopyl elher. 

Bis(2-amymeXyr) phwate 

*.%omoghenyl pimyi elhw 

ww-m~aei - 
crcnium ._....,... . . . . . . . . . . . . 

carbon disullii ........................ 
caleon teIracMoliQ ................. 

CMOrdene ................................. 

p.Chlwopnline ....................... 
chlv ........ ................. 

chlorobsndlale ......................... 

p.Ghl~m.cfesd ...................... 

Ghltmmhma: Ethyl chlonde ..... 

chbmfcml ................................ 

2-cmmnaphmdene.. 

2.chlOKQhend .._..._............... 

[- 

(Total) Alsenic _..,,,.._,,,___.__...........,.......,....,,....................... 

(Tow e 

71-43-2 e 

s-55-3 

205-99-2 i 

2u7-084 

191-24-2 

50-32-8 

lw-51-5 
i-w 

lafium ........................................................................ 

bluens ...................................................................... 

bnr(a)anthncen, ...................................................... 

kwufe~aqwnanmfybne ............................... I.. ...... 

lanro(k~ranrnene .................................................. 

3enzc@hijpeytene ..................................................... 

3enm(akyrene ........................................................... 

3enzenememand ...................................................... 
Wyllium .................................................................... 

31s54-5 

319-85-7 Zyclohsxane. 12,3.4.5.MHuaehlorp.C1a2~. -48. 
%Be> 

12.3.4.5.6hexachlO~.(la2a. 3% 

Cyclohexane. 1.2.3.4.5.5-he~adWO-o-.((4 2s 38. 
Qsaw- 

111-91-l Elhane. 1 .I'-(meIhyieneb+s (oxy)Jtis [Zchlorp 
111444 Emace. 1 .l'aybis(2chlm- .__.,.... .._ 
108-60-1 Propane. 2~.OzqBiep~ro- ,.._,___.__...._.................. 

117-91-f 

75-274 

75-25-2 

101-55-3 
55-65-7 

mw 

75-15-O 
56-2N5 

57-749 

106-47-B 
109-9&7 

510-15-6 

5-7 

7E-Ob3 

67-663 

91-58-7 

95-67-5 

esm. 
^%dmkml ,____ ,,.., ,., . . . . . ., . . . . . . . . . . 

caltmn olsulwa . .._........_._..,,................................... *... 
Mmhsne. telrKmlOf0. ._...._.,___..,...._............................. 

4.7~Memarw.lH-k~dena. 1.2.4.5.6.7.5.& 
2.3.39.4.7.7b hexahydro-. 

senmnarma. 4-chlo~ __...,_,_.......,.__..................... 
Banzmls. chloro- . . . . . .._........... . . .._........................ 

Bamenaxeec 
hyefoxy- eithyl~~ 

ccmorW44-ChWk 

mmd. 4&ofLb3-memyc ..,._.__................................ 

Eiiwm. chlom __. ,.._ _._.___._ ._ ,, ,___. .._. .__... . . . . . . . 

i 

234 

i?E ces’ 
6010 
7050 
7!xi 
6010 
7050 

ii2 
8100 
6270 
8100 
a270 
8100 
8270 
8100 
8270 
8100 
8270 
8270 
5010 
7090 
7091 
w8c 

ax 
808c 

825t 
608c 

92x 
527( 
827( 
6011 
5271 

80s 
9271 
8011 
82Q 

WQ 
6271 
WI1 
820 
8011 
5241 
512' 
827 
804 

500 

2 
20 

l.ow 
2 
5 

200 
10 

a0 

2: 
10 

200 
10 

2w 
10 
20 

3 
50 

2 
0.05 

IO /---. 
0.05 

40 
0.1 

30 
0.05 

10 
10 
10 

1w 
10 

20 
10 

1 
5 
2 
5 

10 
5 

10 

: 

: 

: 
0.1 

10 
20 

2 
2 
5 

10 

2: 
5 

10 
0.5 
5 

10 
10 

5 .i---~ 
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GROUND-WATER MONrTORING LJST 1-Continued 

Common name' 

Arsenic ................................ . 

Barium ........................... . 

Benzene .: .................... . 

BenzO(ajanthracene; 
Benzanthracene. 

Benzo{b)ftuoranlhene 

Benzo{k)ftuoranthene .. 

~ghi]pelytene .. . 

Benzo{a]pyrene ..... . 

Benzyl alCOhOl 
Beryllium: .................. . 

alpha-SHe ................ . 

beta-BHC ............................. .. 

deIta-SHC ... 

gamma-SHC; Undane .. 

BiS(2-<:hloroelhoxy)melhane . 
BiS(2-<:hloroethyl)ether . 
BiS(2-<:hlOro-l-melhylethyl) 

ether. 2Z -01-
chlOrodiisopropyl ether. 

BiS(2-elhylhexyl) phtnalate ........• 

BromOdichIOmmelhane 

BtomoIorm; Tribromomell1ane .. 

4-BrornophenyI phenyl ettier " .... 
Butyt benzyl phthalate; Benzyl 

bUtyl pIIIh8IaIe 
Cadmium ................................... . 

C;IIbon dsu"ide ....................... . 
Carbon telllICIlIOride ................. . 

ChlorUane ...................... . 

p-ChIOlO8ll~ine ................... . 
ChlOfQbenZene ................ . 

ChlorobenZiIale .' '" ........ . 

p-Chloro-m-<:resoI ..... 

ChIOroeIhane; Ethyl chloride 

ChIoIOtorm .. ' ..................... . 

2-C11loronaphll1aJene ... .. 

2-C11lorophenOl ............ . 

CASRN3 ChIImicaI aIlS1rac1S service inOex name' 

(Total) Arsenic ....................................................................... . 

(ToIal) Barium ...................................................................... .. 

71-43-2 Benzene ..................................................................... . 

56-55-3 Benz(ajantllracene ...............................................••...... 

205-99-2 Benz(elilC8ll/18n8l1lhrylene .................•.... '" ...... : .......•. 

207-0&-9 Benzo{k)ftuoranthene ................................................. . 

191-24-2 Benzo{ghi]peryiene .................................•................... 

50-3241 Benzo{ajpyTene ... 

100-51 -6 Benzenemelhanol .. . 
(Total) Beryllium .............................................. . 

319-84-6 Cyctohexane. 1.2.3.4.5.6-hexachloro-.(1... 2 ... 311. 
4a.~.~)- . 

31!H15-7 Cyctohexane. 1.2.3.4.5.6-hexach1oro-.(11l.21l. 3Ix.411. 
5cx.~)-

319-86-8 ~e. 1.2.3.4.5.6-hexachIOro-.(1<1,2<1, 3Ix. 
411.5(1,61\)-

58-89-9 CycIOhexane. 1.2.3.4.5.6-hexachlOro-.(I<1, 2<1, 311. 
4a.5(1,61\)-

111-91-1 Ethane. 1. 1'-(methylenebis (oxy»)bis 12-<:h1oro- ..... 
111--44-01 Ethane. 1.1'-oxybis(2-<:hloro- .... 
10lHKH PIO!)8I18.2Z-oxybis(I-chIoro- .......................•........... 

117-81-7 1.2-Benz~ic acid. bis(2-ethyltlexyl)esl8r 

75-27-4 Methene. btOI'/IOdiChIOr ................................... : ..•..... 

75-25-2 Melhene. IribIomO- .................................................... . 

101-55-3 ~. l-b1'01'11O-4-Phxy- .................................. . 
85-6&-7 1.2-BenzenedicalbOlry!ic acid. butyl phenytmethyt -,. 

(Total) Cadmium ................................................................... . 

75-15-0 Carbon disulfide ............. '" ......................................•... 
5&-23-5 Methene. telrachloro- ................................................ . 

57-7~ 4.7-MeIIIano-l _delle. 1.2.4.5.6.7.8.B-octaChIOro-
2.3.3a.4.7.7&- he~ro-. 

106-47-8 Benzenamone. 4-<:hIOn>- ............................................ . 
108-90-7 Benzene. chloro- ...... '" .......................... '" ................. . 

510-15-8 . Benzeneaceuc acid. 4oChIOrO-<J,-(4-<:h1OrOllhenyl)-a-
hydroxy-. ethyl ester. 

59-50-7 Phenol. 4-<:hlOn>-3-melhy\- ................................•........ 

7s-00-3 Ethane. ChIOrO- ..................... _ .................•.................. 

67-8&-3 MeIhane. trichion>- ........•............................................ 

91-58-7 Napllthalene. 2-<:h1on>- ........................... . 

95-57-8 Phenol. 2-<:111oro- ................................... . 

234' 

~ POL (Il 
me1h- giL)· 
ods" 

6010 500 
7060 10 
7081 20 
6010 20 
7080 1.000 
8020 2 
8240 5 
8100 200 
8270 10 
8100 200 
8270 10 
8100 200 
8270 10 
8100 200 
8270 10 
8100 200 
8270 10 
8270 20 
6010 3 
7090 50 
7091 2 
6080 0.05 

8250 10 
B080 0.05 

8250 40 
6080 0.1 

8250 30 
6080 0.05 

8250 10 
8270 10 
8270 10 
SOlO 100 
8270 10 

8060 20 
8270 10 
6010 I 
8240 5 
SOlO 2 
8240 5 
8270 10 
B080 5 
8270 10 
6010 40 

.7130 50 
7131 I 
8240 5 
6010 I 
8240 5 
8060 0.1 
8250 10 
8270 20 
SOlO 2 
8020 2 
8240 5 
8270 10 

8040 5 
8270 20 
8010 5 
8240 10 
8010 0.5 
8240 5 
8120 10 
8270 10 
8040 5 
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GROUND-WATER MONITORING L~.s~~-Continued 

OChlorophet-tyl phenyl ether ...... 
Chlotmpmm ................................ 

Chmniurn ................................... 

Chtyaene .................................... 

cc&n ......................................... 

c-r ........................................ 

m-Cresc4 .............. .__ .................... 
o-cre3d ...................................... 
o-cresol .............................. ...... 
Cyanide ..................................... 
2.4-o; 2 .k 

oichbrophen0~ acld 
4.4'.000 .................................... 

4,4,-DDE ..................................... 

4.4's001 ....................... ............. 

oiilate ....................................... 

Oibmz[a.h)anthr ............... 

Dibenzoluran ..... ........................ 
Oi3rcmxhlommethane: 

Chbmdib-~ 
1 Z-Oibtumo-mtoroglopanene; 

OBCP. 

1 I-OibfomaMam; Ethylene 

Ott &halate .................. 

o-oichlaobenzene ................... 

moichbmeedla~ . . 

p-obh-em . . 

3.r-OkhknnbmMm .............. 
trme-l.4-~lo-2-butene ..... 
Dttloommathan, .......... 

l.l-&mane ................... 

12-Oichbmethane; Ethykm d 
chloride. 

l.l-oichkwowl~; viii 
Chbdde. 

t-1 24bhbmthybne .,_.,.. 

2.4-Oichlorophenol 

2.5.Oictl~nol ................... 

,F- 

12-cichlcm+mpam ................. 

( :A.9 AN’ 

,OOE-72-3 E 
126-99-a 1 

F-0 C 

215-m+ 

TTOW 

(icw 

100-38-4 
ss45-7 

10E44-5 
57-l 25 
94-757 

72-54-8 

72+%-s 

50-29-3 

2303-104 

53-70-3 

132-W& 
124-48-l 

9&12-a 

I 

lOSB3.4 

54-74-i 

9!5-Y+ 

541-7s I 

lW4K I 

91-w- 1 
110-57d 5 

75-71-l 3 

75-3&z 3 

107-QtE 2 

75-3s a 

150-00-! 5 

120-83-z 2 

87-G% 3 
78-674 5 

C 

C 

I 

c 

I 

3hana. 1.2-ctibromo- .................................................. 

12.8awnsdicoboxylic acid. dbutyl aster ............... 

eeluena 12~ hbm. ............................................... 

eeluene, l.!+dmofw . . . . . . . . . . . . . . . . . . . . . . . 

Be-, l.cGchtom- . 

[l.l..giphenyl). 4.4 .. &mine. 3.3'dikhkm .............. 
2.Butem. l.ldichbfo.. (R- ...................................... 
Mamane. dichbelll~, ................ .......................... 

Etham. l.l.dMto~ .................................................. 

Etham. l&khtom- ................................................ 

Emme. i.i-dirmwp ................................................. 

EtMne. 12&hkm-, (Ej- .......................................... 

PhanOl. 2.4-SChbK?- ................................................. 

Phenol. 2.mm .................................................. 
Propane. 12dchbm- ............................................... 

!eruene. 1 -chtom4-phenoxy ........... ................... .: .. 
.38utaMne. 2chbm ............................................. 

Wcmum ................................................................... 

z4wyaem .................................................................... 

Malt ......................................................................... 

;opper . ,. ., ,. ,. ._ ._ 

wnol. SInethyl- .,............................ . . . . . . . . 
‘(renoi. 2memy(- .._....._.._... .._.... ._..,. ..,,.. 
wmol, 4+lieth* ...,_. 
, ,yamde ,..,.......,.._... 
icetic aad, (Z+dchl’Jrc+Smoxy)- ..r_...... 

btuene 1 .I'-(226chlomethylii) bs[dchlom 

knzene. l.l’-(dchbmemenylb3ene) bis(4&loro 

)enZme. 1,1'<2.2.2-trichmoethyiii) bigbchlom 

:damomioic actd. B&(1-methyiemyl)- , s (2.3. 
dichloro-Z.pmpmyt) ester. 

3iOefK(ah]anthracene ..__....... .._ 

YMZbhiran 
kthme. dbfO+nOChb~ .,.._... .._....... ~ 

‘ropane. 1.2-dibmmH-chbrD- .._.... 

w- wed 
nem- 
*s 

0270 
0270 
a010 

ii: 
7190 
7181 
8100 
8270 
8010 
7200 
7201 
0010 
7210 
8270 
a270 
0270 
9010 
0150 

0000 
6270 
0000 
0270 
0wo 
0270 
0270 

0100 
8270 
a270 
8010 

F?E 
024a 
027a 
Klw 
0240 
000r 
0271 
8011 
002 
BlZ 
02T 
Wli 
002 
01-Z 
0271 
8011 

E 
022F 
02n 
0.24 
8011 
024 

iii: 

ii: 
801 

Et 
524 

iii 
527 
WI 
824 

/ 
, 
I 
, 

i 
D 

i 
0 

i 
0 
0 
0 

i 
0 
0 
0 

: 
0 
0 

8 
0 

x 
0 
0 

8 

8 

lb 
10 
50 

5 

5z 
10 

200 
10 
70 

500 
10 
W 

200 
10 
10 
10 
40 
10 

0.1 
10 

0.05 

0:: 
IO 

10 

200 
10 
10 

5 
100 

5 
10 
10 

5 
5 

10 
2 
5 

10 
10 

5 
5 

10 
10 

2 
5 

15 
10 
20 

5 
10 

5 
1 
5 
0.5 

5 
1 
5 
1 
5 
5 

10 
10 

0.5 
5 

/""", .. 

~. 
r 
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GROUND-WATER MoNITORING LIST 1-Continued 

Common name 2 CAS RN' Chemical abstracl!l serviCe index name' 

4-Chlorophenyl phenyl ether 7005-72-3 Benzene. l-eh1or0-4-phenoxy- ....... . .................. . 
Chloropnlne ...... ...... ..... 126-99-8 1.3-Butediene. 2-c/11oro- .......... " ................................ . 

Chromium ................................... (Total) Chromium .................................................................. . 

Chrysene .................................. .. 

Cobalt ................ .. 

CO!lPer ......... .. 

m-Cresoi .................................... . 
o-Cresol ............. . 
p-Cresol ............... . 
Cyanide .......................... .. 
2.4-0; 2.4-

DichlOrophenoxyacetiC: acid. 
4.4'-000 

4.4'-00E .......................... . 

4.4'-00T ..................... . 

oiallale .................... . 

oibenzla.hlanthracene 

oibenzoluran ................ . 
oibromoc:hloromethane; 

Chlorodlbromomethane 
1,2-Dibromo-3-c/Iloropropane; 

oBCP. 

1,2-Dib~;Ethylene 
diIIIIlmde. 

oi-n-bulyl phthalale .................. .. 

o-Dichk:Wobenzene ................... .. 

m-Dichk:Wobenzene ................... . 

p-Oichk:Wobenzene .................... . 

3.3' -DiclllOrobenzidine ............... . 
trana-l.4-OicIIIoro-2-bu1ene ..... .. 
oiclllOnldlHuoromelhane ........... . 

1.1-0icIII0f0ethane .................... . 

1 ,2-DichlOfOetllane; E~ di­
Chloride. 

1.1-DichlOfOeth~; Vinylidene 
Chloride. 

tran&-I,2-DichIo~ ....... .. 

2.4-DichIolophenol .................. .. 

2.6-Dichlorophenol .................... . 
1.2-Dichloropropane .................. . 

21&-01-e Chrysene ................................................................. .. 

(T0Ial) Cobalt ...................................................................... .. 

(T0Iai) Copper .................... .. 

108-39-4 
~7 

10&-44-5 
57-12-5 
94-7&-7 

Phenol. 3-methyl-
Phenol. 2-methyl- ......... . 
Phenol, 4-m8thyl-
Cyanide .............. .. 
Acetic acid. (2.4odichIOrophenoxy)-

72-54-6 Benzene 1.I'-(2,2-dichloroethyli<lene) bis{4-chloro- .. . 

72-55-9 Benzene. 1.1'-(dichloroelhenyti<lene) bisl4-c/110ro- .. .. 

50-29-3 Benzene. 1.1' -(2.2.2-1ric:hlolOethyli<lene) bis{4-c/1loro-

2303-16-4 Cartlar'noIhioic acid. bis(l-methylethyl)- • 50 (2.3-
dichloro-2-propenyl) ester. 

53-70-3 Dibenzla.hlanthracene ........... .. 

132~ Dibenzofuran. 
124-48-1 Methane. dibromochloro- ...... 

9&-12-8 Propane. 1.2-dibromo-3-chloro- . 

1 Q6-93.4 Ethane. 1.2-dibromo- .......... '.' ................................... . 

84-74-2 12-Benzenedic:aI1)xyIic acid. dibutyl ester 

~1 Benzene. l,2odichloro- ........................ . 

541-73-1 Benzene. 1,3-odicIIIoro-- ............................................. . 

10&-46-7 Benzene, 1.4-dichlOro-

91-94-1 11.1'-Biphenyl}- 4.4'- diamine, 3,3'-dChloro-
110-57-8 2-Butene, 1.4-dichloro-. (E)- ........................... . 
7&-71-8 Methane. dichtorodIftuoro-......................................... .. 

75-34-3 Ethane, 1,1-dich1oro- ................................................ .. 

107-()&-2 Ethane,I,2~ .............................................. .. 

7&-3&-4 Ethene, 1.1odich1oro- .............................................. .. 

156-84H; Ethane, l,2odichloro-. (EI- ......... .. 

120-83-2 Phenol, 2.4odichloro- ............................................... .. 

87-65-0 Phenol, 2.6-dich1oro- ............................................... .. 
78-87-5 Propane, l,2odichloro- ............................................ .. 

235. 

pt. 264, App. IX 

Sug-
gested POL (I' 
meth- IVL)" 
OdS" 

8270 10 
8270 10 
8010 50 
8240 5 
8010 70 
7190 500 
7191 10 
8100 200 
8270 10 
8010 70 
7200 500 
7201 10 
8010 80 
7210 200 
8270 10 
8270 10 
8270 10 
9010 40 
8150 10 

8080 . 0.1 
8270 10 
8080 0.05 
8270 10 
8080 0.1 
8270 10 
8270 10 

8100 200 
8270 10 
8270 10 
8010 1 
8240 5 
8010 100 
8240 5 
8270 10 
8010 10 
8240 5 
8080 5 
8270 10 
8010 2 
8020 5 
8120 10 
8270 10 
8010 5 
8020 5 
8120 10 
8270 10 
8010 2 
8020 5 
8120 15 
8270 10 
8270 20 
8240 5 
8010 10 
8240 5 
8010 1 
8240 5 
8010 0.5 
8240 5 ... 
8010 1 
8240 5 
8010 1 
8240 5 
8040 5 
8270 10 
8270 10 
8010 0.5 
8240 5 ... 
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GROUND-WATER MONIVXING l~s~~-Continued 

cs-l.M,,chbK!+,0pene 

Vans-1.3-OichbrcVopeGe .......... 

DYdtin ....................................... 

Dismy( phihalate . . .._.._.._........ 

o.rzDieth~(22-pYraz~n~ 
poospnaomioate; miott4m 

Oimemoate ._,__...._....,...._._. 

p-(C4methyiamino)azobenfene 
7.12~Oimemytbenz(a)anthracene 
3.3’-OimemylMnzbin 
alpha alpha- 

DimemyiptwnethyIarmne. 
2.QDimemytphenoi . . 

otmemyl phthetate .................... 

. m-On~zme ...................... 
4.5-Diniinxwxesl .................... 

2,CDinlVophenol ...................... 

2.4~DtnltnJtolueM, ...................... 

2.5.DinitmtMuene ..................... 

Oinoseb: ONW: 2.set-Buty(- 
4.5dinitm~en~ 

Dia-xtyi phthalate .._..... 

1 .a-Dbxalm . 
Diphenvlvmne .__. ,..__..._.. ,...._.__.. 
oisulbton . . . . 

Endmutfan I . . . ..______............. 

Endmunan II . . . . . . . . . . . . . ..~. 

Endc4unan eullate . . . . . . . . 

Endfb .__,......,_.__.,.._, ,..___...._....... 

Endftn a&hyde . . . . . . . . . 

ErnytlmnZene ............................ 

Etl’M mah&rytate .................... 

Emyi ~man%surtmate ........... 
Fam@wr .................................. 

Ftuo?anmme . 

Ftuwene ........... ..................... 

nepMlcw ............................... 

. 

X!SRN) 

H61-01-5 

506142-6 

80-57-l 

64++2 

297-97-2 

W-51-5 

w-l l-7 
57-974 

114-43-7 
122-o&6 

106-67-9 

131-1 l-3 

!a-t3+0 
534-52-l 

S-28-5 

121-14-2 

646-20-z 

8865-7 

117-&-Q 

123-61-I 
122-W-4 

33213-65-E 

1631-07-f 

72-w-t 

7421-9% 

100;11-r 

97% 

62-50-I 
52-654 

206-44-J 

06-w 

7% 

1 

2 

1 

F 

F 

E 

; 

F 

1 

E 
F 

I 

f 

I 

F 

1 

I 
I 

I I 

I , 

I 1 

i 

I 

I 

2 

3 
I 

3 

7 

B 

-P-, lJ.dlchb,t,-, (z)- . . .._..._...._._._................... 

E 
w L- n 

c 

-Prcgene. 1.3-dshbro.. (E). . . . . ..__...___....................... 

.7:3.6-Oiiwhsmnaphm p.~ptinne. 3.4.5.6.9.9 
hexachbm- la22a3.6.6a.7.7a- atahydro-. 
wa2~. 2aa. 36.6&6aa78.7aa~ 

,2-6en~mxy(ic acid, demyr ester . . 

vxlaphorooliaic acid, 0.5eeth)l opyrazinyl eater 

8010 
8240 
WI0 
8240 
8080 
I%?70 

8ow 
8270 
8270 

*osckomdilhbb acid. O.Odimethyl Si2. C!270 
(ftimylamin0j2-m8my11 eater. 

lemmamine. N,N-dimethyl-l-(phenylazoj .............. 
~a)anthfacene.. 7,12dimath* ............................. 
l.l’9igmenyi~.rdiine, 3.~-dimethyi- ................ 
IerYZMBBthmBrmne. 0..dtt-m3myl- ........................... 

‘henoi. 2.4-dimethyl. ,._,.......__....................................~ 

&Baue~* actd. dimemyl ester 

Wuene. 1,3.&n&t+ ._.___...__.,..._................................ 
‘hem,, 2-methyl-4.&dinitro. ..__.__.......__.................. 

‘henO+ P.d&,itD ,...,.._...................,..................... 

jenzene, I-methyl-2.4-dinitro- . . . .._........... 

3enzene. 2-methyl-1.36nitro . . 

)henot, 2-(I-memytpropyt)-4.Winitro- ._.................... 

I ,2.8en2emdo~xylii acid. dbctyi ester ..__...._... 

1.4-Dbxana .,........,,............. . . . . . . . . . . . . . . 
Bmmze41m&~;~* . . 

add. o.o.aiimyl Y2 
(ern*hio)ahvc)eMef 

5.~2.4.3-benz~xa~n. 6.7.6.9.10.10 
-1 .S.5a.6.9.sa-hexahydro-. 3-wM 
l3a5a6.6asaBaB~. 

B.S-Meman~2.4.3-benzodbxa6iorathiepM, 6.7.6.S.lO.lC 
hexwhbm- 1.5.5a.6.S.Sa-hexatvdt~ahydrp. 3.oxbt 
aeaa w.90. SW- 

E.B-Mathaw2.4.3cdioxa~n. 6.7.8.9.10.1( 
hexachbrc- 1.5.5a6.S.Sa-hexahydr+, 3.3.dbmde 

2.7:3.&0imemancnaphm[2,3-Wowene, 3.4.46.9.S 
haambm- la22&3.6.6a7,7a- OCWWO-. (lac 
262ap. 3u.6a 6a$.m. 7aak 

12.cMetheoo~~tatene- 
wm=-wda 22~3.3.4.: 
hsxaeh-m. (Iam w.4l 
4ag.sa.saa.sbatR'j 

euuute. ethyt- .._....,,..._._.......................................... 

2-Propenoic acid, amem*. ethy Bstef . . . . . . . . . . . . 

Mathanwulto~~~ acid. ethyi aster _._.............__........... 
0-b 

~~~o)su~myi~~j-O.Odimethyl 
eater. 

Ftuoanmetw . . . . . . . . . . . . . . :..___........................ 

9l+Fluorene . . . . . .._................................................... 

4.7.Meman~lH.indene. 1.4.5.6.7.8.6-h~tWhbf~- 
3a4.7.7a4etfahydi-c- 

236 

8270 
8270 
0270 
6270 

8040 
6270 
ec60 

z: 
8oaa 
6270 

E 
803a 
8270 
wsa 
627a 
8150 
8270 
w6c 
827c 
6015 
527C 
6lU 
627c 
806t 
825t 

aoel 
8271 
wsl 
8251 

we4 
6271 

802( 
824 
WI 
624 
627 
827 
627 

GO 
627 
810 
627 
800 
627 

5 
5 

io5 
10 

5 
10 
10 

10 

10 
10 
10 
10 

5 
10 

5 
10 
10 

150 .- 

50 
150 

50 
0.2 

10 
0.1 

10 
1 

10 
30 
10 

150 
10 

2 
10 

0.1 
10 

0.05 

0.5 
10 

0.1 
10 

0.2 
10 

2 
5 

10 
5 

10 
10 
10 

200 
10 

200 
10 

0.05 
10 
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GROUND-WATER MONITORING LIST l-Continued 

Common name 2 

trans-l.3-Oiehlortll)lOpene . 

Dieldrin ............................. . 

Oiethyt phthalate .................. . 

O.C>OieII1y1 C>2-pyrazinyt 
~joate; Thionazin 

Dimethoate ..... . 

p-(Oimethytamino)azobenzene . 
1.12-Oimethylbenz(a)anthracene 
3.3' -Oimethytbenzidine .... 
alpha. alpha-

Dimethylphenethylamtne. 
2.4-Oimethylphenol 

Dimethyl phthalate '" 

m-DinillObenzene .... 
4.6-Oinitro-<>-eresol . 

2.4-Oinitrophenol . 

2.4-Oinrtrototuene ........ . 

2.6-OinitrotOluene .... 

Dinoseb: DNSP: 2-sec-Butyl-
4.6-dinitrophenOi 

Di-n-<lClyl phthalate 

1.4-Dioxane .............................. . 
Diphenylamine ........... . 
Oisuttoton ................................. . 

Ethyt methacrylate ..... . 

Ethyl methanesutlonate ............. . 
Fampnilr ................................... . 

AUOIene 

CASRN' Chemical abslrac1S selVice indelc name< 

10061-01-5 I-Propene. 1.3-dichloro-. (Z)- .................................... . 

10061-02-5 I-Propene. 1.3-dichloro-, (E)- ..................................•.. 

. 80-57-1 2.7:3,6-Oime1hanonaphth (2,3-b]oxirane, 3,4,5,6.9.9-
hexaCI1loro- la.2,2a.3,6,6a.7,7a- octaItydro-, 
(18<1.21\, 2aa. 3II.6Il.6aa,1II,78a)-

84-5&-2 1.2-BenzenadiCatbOxytiC acid. diethyl ester ......•........ 

297-97-2 PhospllorothiOic acid. O.Q.diethyI C>pyrazinyl ester 

80-51-5 Phosphorodithioic acid. O,().djmethyl $-{2-
(methylamino)-2~xoethyll ester. 

~11-1 Benzenamine, N.N-dimethyl-4-(phenyl8Zo)-
57-97-5 Benz{a]anthracene. 7.12-dimethyl- ............................ . 

119-93-7 {1.1'-Sipheny1]-4,4'-diamine, 3,3'-dimelhyl- . 
122-09-5 Benzeneethanamone,a,u-dimethyl- ." 

105-57-9 PhenOl. 2.4-dimelhyl- ................ . 

131-11-3 1.2-BenzenedicatbOxyIic acid. dimethyl ester 

~ Benzene. 1,3-dinilfO.. ............ . 
534-52-1 PhenOl.2-methyl-4.6-dinrtro-

51-28-5 Phenol. 2.4-dinrtro-

121-14-2 Benzene. l-methyl-2.4-dinitro-

606-20-2 Benzene, 2-methyl-, .3-dinitro-

88-85-7 PhenOl, 2-(I-methylpropyl]-4.6-dinitro- . 

111-54-0 1.2-Benzenedicartloxytic acid. dioctyl ester 

123-91-1 1,4-Oioxane ............................................................... . 
122-39--4 Benzenamine, N-phenyl- .......................................... .. 
298-04-4 PIIosphorodilhioic acid. O.O-diethyt $-{2-

(ethynlio)e1hyt)ester 
959-96-8 6,~2,4,3-benzodiOxalhiepin, 6,7,8.9.10.10-

IIexacnIoro-l,5,5a,8,9.9lHlexallydro-, 3-oxide, 
(3a.5aII,Sa,9a,9&11)-. 

33213-5S-9 6.9-Melhano-2.4.3-benzodiOxathiapin. 6.7.8,9.10,10-
hexaCI1loro- I ,5.5a,6.9,9a-nexallydro-, ~xide, 
(3a.5aa, 611,9P, 9aa)-

1031-07-5 8.9-MetIlano-2,4.3-benzodioxalhiepin. 6,7.8,9.10.10-
hexachloro- 1,5.5a,6.9.9a-I1exahydro-, 3.3-dioxide. 

72-20-5 2.7:3.6-Oimethanonaph1h(2,3-b]ollirene, 3.4.5,6,9.9-
IIeXachIotO- la.2.2a.3,8.6a.7.7a- octahydro-, (1aa. 
21\.2&11. la,Sa, 6&11.111, 78a)-

7421-93--4 1.2.4-MethenocyctOpenta{CdJpentalene- 5-
C8I\lOxaldehyde, 2.2&,3.3.4.7-
hexachlorodecallydro-, . (111,21\, 2&11,41\. 
4aII.5fI,6&II,6bjl, 7R')-

1~1-4 Benzene. ethyl- ......................................................... . 

97-53-2 2-Propenoic acid, 2-methyt-, ethyt ester ........•....•...... 

62-50-0 Me1hanesuHonic acid, ethyt ester .............................. . 
52-85-7 Phosphorothioic acid, 0-/4-

l(dimethyiamino)suHonyl]phenylj-O.().dimethyl 
ater. 

206--44-0 Auoranthene .............................. : ............................... . 

86-73-7 9H-AuOIene ............................................................... . 

7~ 4.7·Me1hano-1H-indene, 1,4.5,6,7.8.8-heptachloro-
3a,4.7,7a-tetrahydro-

236 

Suo-
POI.. geste<! (~ 

mel!\- gil). 
odS" 

8010 20 
8240 5 
8010 5 
8240 5 
8080 0.05 
8270 10 

8080 5 
8270 10 
8270 10 

8270 10 

8270 10 
8270 10 
8270 10 
8270 10 

8040 5 
8270 10 
8080 5 
8270 10 
8270 10 
8040 150 
8270 50 
8040 150 
8270 50 
8090 0.2 
8270 10 
8090 0.1 
8270 10 
8150 1 
8270 10 
8080 30 
8270 10 
8015 150 
8270 10 
8140 2 
8270 10 
8080 0.1 
8250 10 

8080 0.05 

8080 0.5 
8270 10 
8080 0.1 
8250. 10 

8080 0.2 
8270 10 

8020 2 
8240 5 
8015 10 
8240 5 
8270 10 
8270 10 
8270 10 

8100 200 
8270 10 
8100 200 
8270 10 
8080 0.05 
8270 10 
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GROUND-WATER MONKOF~ING Ls~1-Continued 

cmlmm named 

IiegtaMIlor epoude 

llelcdlbmeenzene .................. 

Hexmmlombuta6iene ......... 

Her%m~tecbe ....... 

bwachmmmme ..................... 

bbxachl~e ....................... 
Hexachloropmpene .................... 
2-Hesmme ................................ 
Indew~(l2.3-@pymne .............. 

ls&utyi atccild .......................... 
Mdnn ....................................... 

Mercury .......... ......... . ............... 
Methacfylonitnle ......................... 

Memapytitene 

h!ahoyWlor ,... . 

Memyl txonude: Exomomemane 

91-w-5 

7243-5 

74-63-S 

i.2.Emat78dmm N.N#imethyl-W-2. pytidnyt- w- 
(2-mienyimeulyl)-. 

Benzene. 1,1’-(2.22.tnct1Ioroemyiidene)ti~4~ 
mxy- 

Methane. CmmP ,. ,. 

Melhyl chlorkk; Chme 74+7-3 Methane, chbro- ..__...__._.........,,,.........................,....,. 

564h5 mnufjmmrylene. 12dhyd~3methyb ............. 
,74-95-3 Mamma ~ lumw. .................................................... 

ObhbraethMe. 
Methyl eahyl ketone; MEK 

hlemg bdbe; l-e 

tarng meulacfykue .._........... 

Msmvl A-e 
2-Methytmphmabne .._..._.......... 
kbrn* pai-amkw: Pafamii 

-vr. 
eMemy+2-Qentanorm; Methyl 

Mcbutyl ketOna. 
Naphrnalena ,.. .,. 

1 .kNsgMhoquinone .................. 
1 -Naphthylamine ...................... 
2.Na@lmganHne ...................... 
Nickel ......................................... 

PNttroanilme ............................ 
mNtrosniline ............................ 
pNitmanlllne ............................. 
Niirc43mzene ............................ 

‘@@- 
o-Nllrophanol .__ . . . . . . . ...‘... 

;AS RN’ 

1024-57-3 

116-74-I 

67-w-3 

77474 

67-72-l 

7o-xM 
1666-71-7 

WI-796 
193-39-5 

76-63-l 
465-73-6 

76-59-l 

120-6&1 
143-5Ga 

CT-9 

(rotal) 
125-98-7 

7-2 

78-93-3 

70-88-4 

w-6z-e 

66-27-3 
W-57-6 

296-w-a 

106-10-1 

91-2+3 

13!3-154 
134-32-7 

91-59-E 
mw 

66-744 
w-OS-2 

1oo-o14 
98-9s 

66-75-Z 

Chembal a&Wacta aefmce index name4 

!.5Meuwo-ZHa6eno(l.2-b)ounna. 2.3.4.5.6.7.7- 
he~tachkm.lal3.5.5a6.6a.-hexahyd~. 
(1aa.1bS2a5a5@.56.6aa) 

Betume. h- _. . . . . . . 

1.5-. 1.12.3.4.4-hex~M0~ ...................... 

1.3cydopsntadiwe. 12.3.4.5.MW ............ 

Emane. . ................................................... 

Fnenol, 2z-nW3~3.4.5tIichlo~ .................. 
I-Pmp~ne. 1.12.3.3.3heuEklo~ ........................... 
z+lcnivwm, ................................................................ 
hmmop2.3-cd)pyme .............................................. 

1 -Propad. z-memyl- ................................................ 
1.4.5.~0imemaroMphm;llene.i.2.3.4.10.10- 

harsdbo 1.4.4a,5.5,6a hWXhydtO-(la. . 4@. 
5!3.ae.ea-. 

z-cycloha~ec~i~. 3.5.5tnmemyl- ......................... 

1.3genz*m. 5.(l-pmpenyl)- 
1.3.CMeth8n0-2t-kySh1ta- [cd#eMale~2-ma 

l.la3.3a.4.5.5.5a5b.6- decachtomo*ahydro- 
Lead . . __ __ 

Mamy __......,.,.,, ._...............,....... 
2.Pmpenenmlle. zsnemyi. ,...._... ,...,...._....__..... 

Memmle. dichlo ro. ..................................................... 

z-B&nmme ................................................................ 

Mathme. iodo- ........................................................... 

BPfcgm0ic acid, zmemy(-. memyi ester ........ . ....... 

Methmesullmb &id. methyl ester ........................... 
Naphlhabne. Z-me thyI. ............................................. 
~tdtblc acid. O.odimeEhyl O+l-nitmtmen~ 

bPaWwwt, 4-cnemyl- ............................................. 

Naphmene 

Banzenamme. Z-nitro- ............................................... 
Banzenmme. 34tro- ............................................... 
Benzensmine. 4+itR)- ............................................. 
Benzene. . ........................................................ 

Phmc+. z-nilro- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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G- ested . 
g5- 
8ceo 
8270 

8120 
8270 
6120 
6270 
8120 
W70 
6120 

Et 
8270 

Ef; 

SE 
0270 

Bmo 
8270 
6270 
8270 

WI0 
7420 
7421 
747p 
8015 
6240 
6270 

8080 
8270 
WI0 
0240 
WI0 
8240 
6270 
WI0 
6240 
8010 

z%z 
8240 
8010 

EZ 
5240 
6270 
6270 
8140 
8270 
8015 

:: 
527c 
627c 
e27c 
627c 
WlC 

z 
627( 
827c 
809[ 
627c 
604c 
827( 

, 
/ 

/ 
, 
I 
, 
, 

I 
, 
I 
I 
I 
) 
) 
) 
I 
) 
I 

; 

; 

10 

0.5 
10 

5 
10 

5 
10 

0.5 
10 
10 
10 

2: 

: 
10 

W 
10 
10 
10 

40 
l.Mx) 

10 

: 
5 

10 

2 

ii 
10 

1 
10 
10 
15 

5 
5 
5 

10 
IW 

40 

i 
5 

10 
10 
0.5 

10 
‘s 

W 
2w 

10 
10 
10 

: 
400 
50 
50 
50 
40 
10 
5 

10 

r.. 
! 
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GROUND-WATER MONITORING LIST 1-Continued 

Common name' 

HeptaChlor epcllooe .. 

HexaCtllorobenzene 

Hexachloroethalle .......... . 

Hexachlorophene ............ . 
Hexachloropropene ................... . 
2-HeGncne ............................... . 
lnoeno( 12,3-cd)pyrene ............. . 

ISCltluIyI aIco/IoI .......... . 
lsodnn .............. . 

lsopilorone 

lsosalrole .... 
Kepone 

Lead ..... 

Mercury 
MelhaCryIonilrile .... 

Meth8llYlilene .. ' 

MetnolC'/Chlor .. 

Methyl bIOmide; Bromomelhane 

MetIIyI chiOfide; Chlolomelhane 

3-Metnylcholantnrene ................ . 
Metnytene brOmide; 

DibIOmornetIIan. 
Metnylene cnloride; 

OictIloromelhane. 
Methyl 8IIIyI ketOne; MEK ......... . 

Methyl iOdide; lodomeIIIane ...... . 

Melhyl metnacrylale .................. . 

Melhyl metnanesutlonate .......... . 
2-MeCnytnapnlhalene 
Melhyl paralhion; Paralhion 

methyl. 
4-MeCI1yI-2-pentanone; Methyt 

iscIlUtyi ketone. 
NapnlhaJene ............................. . 

1.4-NaPIIII10QUinone .................. . 
l-NapIIthyiarmne ...................... . 
2-NapII1I\yIamIne ...................... . 
Nickel ......................................... . 

o-NitrOaniline ............................. . 
m-NKroaniline ............................ . 
p-NiltOanliine ............................. . 
NKrooenzene ............................ . 

o-Nilropl\eno\ ............................ . 

CASRN3 ChemiCal abstracts service index name· 

1024-57-3 2.5-Metnano-2H-in<IenO(I.2-I)]oxirene. 2.3.4.5.6.7.7-
heptachlolO-l a 1 b.5.5a.6.6a.-nexanydro-. 
(1 aa. 1 bj!2a.5a.5ajl.6jI.6aa) 

118-74-1 Benz_. nexachlOn>- ................................................ . 

87-68-3 1.J-Butadiene. 1.12.3.4.4-hexachlOto- ......•............... 

77-47-4 1.3-CycIopentadiene. 12.3.4.5.5-hexach1olO- ........... . 

67-72-1 E1hane. ~ .................................................. . 

70-30-4 PIIenoI. 2.2'-me~3.4.6-lricllloro- ................. . 
1668-71-7 1-Propene. 1.12.3.3.3-II_loro- .......................... . 
591-7&-6 2-Hexanone ............................................................. .. 
193-3!H; IndenO(12.3-cdJpyrene .............................................. . 

78-83-1 1-PropanoI.2-metnyl- ............................................... . 
465-73-6 1.4.5.6-0imelhanonaphtnalene.l.2.3.4.10.1Q. 

hexachloro- 1.4.4a.5.8.8a hexanydro-( 1 a. 4a. 4aII. 
51!. 6II.8ajlh 

78-59-1 2oCyclohexen-l-one. 3.5.5-trirnelhyt- ........................ . 

12O-SS-' 1.3-SenzocioXOle.5-(I-!lfOP&nyt)- ............................. . 
143-50-0 1.3.4-Metneno-2H-cyc1ot1uta- (cdjpenlalen-2-one. 

1.la3.3a4.5.5.5a.5D.6- deCaChtorooctattydro-
(Total) Lead ................ .......................... . .................... .. 

(Total) Mercury ..... ............................. . 
126-98-7 2·Propenenilrite. 2-metnyl- ....... .. 

91-80-5 1.2.Ethanediarmne. N.N-dimetnyt-N'-2- pyridinyl- N'­
(2-tnienytmethyl)-. 

72-43-5 Benzene. 1.I'-(2.2.2.tricntoroetnytidene)bis(4-
rnetnoXV-· 

74-63-9 Melhane. bromo- .......................................... . 

74-87-3 Melhane. chtaro- ........................................ . 

S6-49-S B.nzlilaceanth~. 12-dinydro-J-methyl- ............. . 
. 74-95-3 Methane. dibrOmo- ................................................... . 

75-09-2 Methane. dicllloro- ..................................................... . 

78-93-3 2.flutanone ................................................................ . 

74-88-4 Methane. iodo- ........................................................... . 

80-62-6 2-Propenoic acid. 2-methyl-. melhyl ester ........•........ 

66-27-3 MetnanesUlionic acid. methyl ester ........................... . 
91-57-6 Napnlhalene. 2-metnyl- ............................................. . 

298-00-0 Phoephorothioic acid. O.O-dimethyt Q.(4-nitrophenyt) 
ester. 

108-10-1 2-Pentanone.4-methyt- ............................................. . 

91-20-3 Naphthalene 

130-15-4 1.4-NapIIthaienedione .......... .. .............................. . 
134-32-7 l-NaphIhalenam,ne .................. . 
91-59-6 2-N8I)IIthaIenamine .................... ............................. . 

(Total) Nickel ....................................... .. 

88-74-4 Benzenamine. 2-nitro- .............................................. . 
99-09-2 Benzenamine. 3-nilro- ............................................... . 

100-01-6 Benzenamine. 4-nitro- .............................................. : 
98-95-3 Benzene. niIro- ......................................................... . 

88-75-5 Phenol. 2-nilro- ......................................................... . 
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Suo-
gesled . POL (I' 
metn- gil)" 
ods" 

80e0 1 
8270 10 

8120 0.5 
8270 10 
8120 5 
8270 10 
8120 5 
8270 10 
8120 0.5 
8270 10 
8270 10 
8270 10 
8240 50 
8100 200 
8270 10 
8015 50 
8270 10 

8090 60 
8270 10 
8270 10 
8270 10 

6010 40 
7420 1.000 
7421 10 
747p 2 
8015 5 
8240 5 
8270 10 

8080 2 
8270 10 
8010 20 
8240 10 
8010 1 
8240 10 
8270 10 
8010 15 
8240 5 
8010 5 
8240 5 
8015 10 
8240 100 
8010 40 
8240 5 
8015 2 
8240 5 
8270 10 
8270 10 
8140 0.5 
8270 10 
8015 '5 
8240 50 
8100 200 
8270 10 
8270 10 
8270 10 
8270 10 
6010 50 
7520 400 
8270 50 
8270 50 
8270 50 
8090 40 
8270 10 
8040 5 
8270 10 
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CamKM name* 

pwvophenol 

bNtroquboline lox& ............ 
r.+Nlm-butvcarmne ............ 
KNibbsodiethylaMne ................ 
KNlwmodlmethybmine ............. 
““““pm*&y ~“‘.’ 
N-?WOSOd 

propylll*rmamiM. 
KHuosomsmybmylamlne ........ 
N-Niuwomo~i .................. 
N-Nbceabetidin, .................. 
N- NVmoWn0(idme ._. ., 
bWtduidme 
Patambn 

Polychlonnaced biphenyls: Pas 

Pd@bnnated d&enzo.p 
dmxms: PCDDs. 

PdyChlonnated ObenzoiuranS; 
PCDFs. 

Penmchbmbenzene ................. 
bmmbroeOlane .................... 

PentachloKlnltrobBnz~ ......... 
Pen&hlomQhenol ................... 

PheMcedn ................................ 
mmanmrene .......................... 

phenol ................. .................... 

pmenylenedlamme .............. 
phorate ........ ., .......................... 

2.Pboline .................................. 

Ptwwnide ................................. 
Pmponlwile: Ernyi cyanide ........ 

Pym?e ...................................... 

Pydcsne .................................... 

salfde ..................................... 
serenlum .................................. 

sher ........................................ 

sih-ex 2.4.5TP ....................... 
slyrene ..................................... 

s4mide .................................... 
2.4.5T; 2.4.6 

TtichbmphenoxyaceSc acid. 
2.3.76TCDO; 2.3.7.8. 

TetmchlorobibeW+p- Qoxin 
12.4.5Tetrachbrobenz.~ne 
i.i.i,2-Tetmchlomema ._..... 

i .i 2.2.Tewachbrosmwe 

TeUacncwemy+ene. 
Perchbmethyiene; 
Tetwhbroedwne. 

2.3A.S-TetwAbfopheM 
mtmeth~ bmiopymphosphate: 

sutldepp. 

GROUND-WATER MONITORING LIST I-Continued 

CAS RN3 

1 W-02-7 

s-574 
924-16-3 

55-lS-5 
62-75-a 
w-3+3 

621-84-7 

59-B-2 
100-754 
930-w-2 

99-w-a 
s-3+2 

eeNole7 1 

eebk4eB 0 

me Note 9 0 

6oaa3-5 E 
7601-7 E 

82-68-B e 
07-w+ I F 

62-w-2 ! P 
fJ5-014 I F 

106-954 ! F 

lCE-W-2 1 1 
2sS-02-i ! F 

lO+OW I F 

3950-s-! i t 
107-124 ) f 

129d(H 1 f 

il+SS- I I 

9‘+59+ 7 a 
cr-l 1 ! 

1 

,.. 

Cr- 

93-72- 
10042+ 

EMS-25 
93-7e- 

174S-o1- 

9+9s- 
63s20- 

7+34- 

127-M- 

w-90- 
3-24- 

PI lend. 4-nllm- ............................................................ 

“,nol!ne. 4-niim-. lxxide ......................................... 
Butenamine N-bU(YCN-niM 
manamIne. li-emanll mso. 

............................... 
............................... 

*mm&. N&my+N-ni lroso. ........................... 
mm&m, N+,,itm&,+,enyl- ............................ 
p-. N+Mmo.~ mpyl. .......................... 

............................... 
bfpholine. 4-w& ................................................. 
bendIne. l-name@ ................................................ 
ywolidme. l-niirceo- ................................................ 
!sncGynarmne. 2-mettlyfs-nilrp ............................... 
tmphomlhbic acid, O.Odiethyl-O-WMKVh~~) 
ester 

,l’-8iphenyl, chbio derivatives ............................... 

~ibenz~b.e][1,4Jdbx1n. chloro denvatives ................ 

libenzoturan. chiom deivatives ................. 

enzene. pentachbm ........................................... 
.,,a,,e. pentaChlO,e ............................................... 

ienmne. pentxhbronitro- ............................. 
‘hem,, pentachbm- ................... ................... 

bJxtamii, N-(4-ernoxyphenyi) ....... .................. 
Vwmnlhrene .................................................. 

‘hem ................................................................. 

.4-Senrenediamine ............ ................................. 
Waosphorodithloic acid. O.C-diethyi S 

[(emyimbmethyi] ester 
+di~. 2.memyl- .................................................... 

m~2b7th. 3.5-dbhb0~-u.fdimemyl-2-~ro~w 
%opalmitfile ............................................................. 

we .................................................................... 

+dme ...................................................................... 

i.88enrodioxde. b(l-pfcqnytf)- ............................ 
Wehum ................................................................... 

silvef ............................................................... :. ........ 

Pfoqmic acid. 2-(2.4.wichbmphen0xy~ ............. 
Bmzene. ethenyl- ..................................................... 

sulfide ....................................................................... 
*c&b add. (2.4,5- Imhlwo@eno*/~ ...................... 

I) ! 

: I 

B 
5 

6 

3 
6 

5 

4 

.2 

.5 

Di~b.e~[1,4Jdioxnr. 2.3.7.8.Ietfachbm- ........... 

Eenzene. 1.2.4.Ctelrpchb tV. ................................. 
Etham. 1 ,I ,I ,P-tetrac41lorw .................................... 

Emme. 1.1.2.2~letrachlo~ ............................. 

EM. letrdchb~ ................................................ 

Phenol. 2.3.46telmchbro- .................................... 
lhodiphosphonc acid ([(HOh P(S)), 0). tetraeth 

ester 
vl 

w40 
8270 
8270 
8270 
8270 
8270 

ii% 

8270 
8270 
8270 
8270 
8370 

,02m 

Ez 
82Sc 

B28C 

S27c 
B24c 
027c 
S27c 
Boa 
S27( 
S27( 
8lU 
82x 
Boa 
8271 
8271 
8141 
S27( 
824( 
8271 
8271 
WI! 
824 
.SlO 
827 
024 
827 
B27 
801 
774 
774 
SO1 
776 
815 
sa? 
824 
903 
615 

82e 

E27 
SO1 
824 
801 
824 
801 
B2r 

82: 
82: 

2 
10 
10 
10 
16 
10 
10 

10 

10 
10 
10 
10 
10 

50 
100 

0.01 

0.01 

10 
5 

10 
10 

5 
50 

2; 
10 

--. 

16 
10 

2 
10 

5 
10 
10 
60 

2; 
10 

5 

:“o 
7x) 

20 
20 
70 

100 
2 

5 
10.000 

2 

0.005 

10 
5 
5 
0.5 

5 
0.5 

5 

10 
10 

_---=.” 
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GROUNO-WATER MONITORING LIST I-Continued 

Common name' 

J>-Niuop/'lenOl "" .. 

4-Nitroquinotine l-oxide 
N-NitrOSOdi-n-bulytamine """ .. "" 
N-NiIrosOdie"'ytamine 
N-NiUOSocIimelhytamine """""'" 
N-NiUosoOi!)henytamine .. " ..... " .. 
N-Nitrosodipropytamine; o;..n.. 

propytndrosamine. 
N-NiIIOSome"'ytethytamine .... ,," 
N-NiIroSomOrphoIine .. " 
N-Nitrosopiperidine.".""."" ... " .. 
N-Nitlosopyrrotidine .. ". 
5-Nitto-o-toluidine .... " 
Parathion ""'"."""" .. 

POI','Chlonnated Iliphenyf$; PCBs 

Polychtonnated dibenzO'J>­
dIOXIns; PeODs. 

Polychlorinated dibenzofurans; 
PeDFs. 

Pentacl'ltorobenzene "".,," 
Pentachloroethane ". "". 

Pentachloronitrobenzene ." .... 
Pentachlorophenol . 

Phenacetin 
Phenanthrene 

PhenOl 

J>-Phenylenediamine 
Phorate. 

2-PiCOtine ." ...... 

CASRN3 Chemical abSttaCIS service index name' 

100-02.,.7 PhenOl,4-nitro- """""""""'"'''''''' " ....... " .. "" .. "" .... " 

56-57-5 Quinoline, 4-n~ro-, I-OJCide ... " .... " ....... " .. "". 
924-1&-3 l-Butanamine, N-butyl-N-niUOSO- .. " .. """ ..... ".,,"",, ... 
55-18-5 EtIIanam.ne, N-etllyi-N-nitroso- ... "."" .... """ .. ,,",, .. ,, 
62-75-9 Methanamine, N-metllyt-N-niUOSO- .. """ .. "" .. " ........ . 
I!6-3()-G Benzenamine, N-nitroso-N-phenyt- .. "" .. " ... ,," .......... . 

621-84-7 1-Prcpanamine, N-n_N-propyt- ... " .... " .... " ....... .. 

10595-95-6 Ethanamine, N-metllyl-N-niUoso- .. "" .............. . 
5~2 MorIlIIOIine, 4-niUOSO- " .... " .... " .. """ ...... ,,. 

100-75-4 Pipendine, l-nit1OSO- ",,".......... .." ...... " ........... " .. . 
930-55-2 PynOIidine, l-n~roso- ......... " ...... . 
99-55-8 Benzenarrnne, 2-methyl-5-nHro- .............................. . 
56-38-2 Phosphorolhioic acid, O,Q-diethyl-Q.(4-nrtrophenyl) 

ester 
See Note 7 1,1'-Biphenyt, chiaro derivatives 

See Note 8 Oibenzo(b,ej(1 ,4)dioxln, ChlOro denvatives 

See Note 9 Oibenzofuran, chloro derivatives . 

608-93-5 Benzene, pentaChloro- ............ .. 
71Hl1-7 Ethane, pentachlOro- ............... . 

82-68-8 Benzene, pentachloronitro- ........... . 
87-$6-5 Phenol, pentaChtoro- ......... 

62-44-2 Acetamide, N-(4-ethoXYPhenyl) 
85-01-8 Phenanthrene ....... 

108-95-2 PhenOl ....... " .... " 

1 06-50-3 1 ,4-Benzenediamine ......... .. 
29&-02-2 Phospl'lOrodithioic .acid, 

[(etllylthio)metllyl) ester 
109-<)6-8 PyrIdine, 2-methyl- ................ . 

O,Q-diethyt S, 

PronMnide ............... ... ........ 23950-58-5 Benzamide, 3,5-dichloro-N-ll.1-<limethyl-2-propynyt)-
Propionrtrile; Ethyl c:yanode ......... 107-12-<> Propanenitrile ........ " ....................... " .............. .. 

Pyn!ne ................ ". 

Pyridine ..................................... . 

Safro4e ...................................... . 
Selenium ................................... . 

SiNer ................................ ".,,"" 

Sitvex; 2,4,5-TP .............. .. 
Styrene ...................................... . 

Sulfide ..... " .............................. .. 
2.4,5-T; 2,4.5-

Trichtoropnenoxyacelic acid. 
2.3,7,8-TCOO; 2.3,7.8-

TetrachlorodibenZo-p- CIioxin 
1,2,4.5-Tetrachlorobenzene .... .. 
1,1.1,2-Tetrachloroethane ..... ". 

1.1,2.2-TetrachlOroethane ......... . 

T elrachloroetllylene; 
Perchtoroethytene; 
Tetrachloroethene. 

2.3,4,6-TetrachlOrophenOl 
Tetraethyt dithiopyropl1oSpIlale; 

SuHotepp. 

12~ Pyrene ..................... . 

1 10-86-1 Pyridine ...................................................................... . 

~7 1,3-BenzodioxOle,5-(2-propenyt)- ............................. . 
(Total) Selenium ................................................................... .. 

(Total) Silver ......................................................................... . 

93-r2-1 PrQpanoic acid, 2-(2,4,5-tnchtorophenoxy)- ............. .. 
100-42-5 Benzene, ethen)'l- ..................................................... .. 

1849&-25-8 Sulfide ............................................................ .. 
93-78-5 Acetic acid, (2.4,5- trichlorophenoxy)- ................ . 

1741Hl1-6 Dibenzo(b,eJ[1 ,4jdioJCin, 2,3,7,B-tetrachloro- .. 

95-94-3 Benzene, 1,2,4,5-tetrachloro- .................................. .. 
630-20-6 Ethane. 1.1.1,2-tetrachloro-

79-34-5 Ethane, 1,1 ,2,2-tetrachloro- . 

127-18-4 EtIIene. tetrachloro- .............. . 

58-90-2 PhenOl,2,3,4,6-tetrachloro- ...... .. ......... .. 
3689-24-5 ThlOdiphospl'lOric acid ([(HO), P(S», 0). tetraethyl 

ester 
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sug-
gested POL (I' 
me"'- \;'L)" 
ods" 

8040 10 
8270 50 
8270 10 
8270 10 
8270 10 
8270 10 
8270 10 
8270 10 

8270 10 
8270 10 
8270 10 
8270 10 
8270 10 
821Q, 10 

aoeO 50 
82SO·,.; 100 
8260 0.01 

8280 0.01 

8270 10 
8240 5 
8270 10 
8270 10 
8040 5 
8270 50 
8270 10 

. 8100 200 
8270 10 
8040 1 
8270 10 
8270 10 
8140 2 
8270 10 
8240 5 
8270 10 
8270 10 
6015 60 
8240 5 
8100 200 
8270 10 
8240 5 
8270 10 
8270 10 
6010 750 
7740 20 
7741 20 
6010 70 
7760 100 
8150 2 
8020 1 
8240 5 
9030 10,000 
8150 2 

8260 0.005 

8270 10 
6010 5 
8240 5 
6010 0.5 
8240 5." 
6010 0.5 
8240 5. 

8270 10 
8270 10 

~..........., ... 

-~---.~~ 
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GROUND-WATER MONITORING LIST ‘-Continued 

cannmn name 

Thallium .._....... .._.._......._. 

Tin 
Tolusne .._..._._..____.............,......... 

c-Toluldinit _.. ,. ,. ._. 
Toxa@mne ._.. ., 

12.4-Tdchbmtwzetm __I... ..r. 
l.l.l-Trbhfwxmanen8: 

Memylchlorofomt 
1 .12-T1ichbtce&~ne 

Tdchbcoemylena: 
Ttichbfoa-. 

Tlichlc+ofluommeth ane ._,.. 

2.4.5.Ttichbrochenol .._..._...___. 
2.4.6T-Tnchbmphenol .._....... 

O.O.QTtiedyi phosphommbate 
sym;TnnRrotenzane . . . 
Vanadium ._......_..._..,........,......,... 

Vinyl acetate ............................ 
Vlng chbnde ........................... 

xy+me (tobl) ............................. 

zm.2 ........................................... 

L- CAS RN’ Chembai abstmcts sewice index name4 

f7.W 

f-W 
IO&W-3 

Boiz 

12082-I 
71-4ciB 

79-00-5 

79-01-6 

75-@-4 

95954 
88-06-2 

96-16-4 

12-1 
9+3s4 

CrQW 

108-054 
75-014 

133rJ-2&7 

(Tow 

hsllum . ,. ._. .., ,.. .._._. .,..__ .., 

I” ............................................................................... 
lenzene. meihyi- ........................................................ 

bnzenanline. P-math+ ............................................ 
‘OYaphens .................................................................. 

3scuenr. 12&tfchbw ............................................ 
ithat@. 1.1.1.trichbw ............................................... 

3ham I .I .24rchlom- .............................................. 

Irnene, bichbro- ........................................................ 

&mane. tdchbmnuo~ .................................. 

‘henot. 2.4.%richlorc+ .............................................. 
phenol. 2,4&tnchlorc- .............................................. 

Wpane. 1.2.~ttfchtorc- ... . ............................ I.. ......... 

‘hoq?MmtNdc a-id. O.O.Qtnemyf ester ................ 
*“2ene. 1.3.5mnltro ............................................... 
/anadfum ................................................................... 

bcetc acid. emenyf ester ........................................ 
Imene. chtom- ......................................................... 

Benzene, wnethyb ............................. . ...................... 

Zinc .................................................... . ...................... 

6010 
7840 
7841 
7870 

z 
LWO 

E 
WI0 
B240 

Bolb 
8240 
010 

8240 
8010 

i% 

22 
8010 
a240 
8270 
8270 
6010 
7910 
7911 
em0 
8010 
8240 

4ca 
l.ooO 

8.0s 

% 
10 
2 

10 
10 

5 

0.2 
5 
1 

5 
10 

5 
10 

5 
10 
10 

5 
10 

2 
2.ooo 

40 
5 
2 

10 

5 

20 
50 

2Ccmm+ nanms am them wddy used in gcwammsnt mgubtfons. scientific publbatfons. and 
manVChBlW&S. 

-me; synonyms exist for 

Vkambal Mstmcb Sewice mgsby number. Vmere 7oia” is entered. ad species in me gmuna water mat cpnain ms eb 
mat are im. 

l AS Max names are Ihose usad in me 9Ih Cumulative Indax. 

ti 
-27 Arocbf-1016 GAS RN 12 

(CAS RN 133%36-3); this categoy contMi~ conganer che&ats.‘including c&stituen~ 01 
~11-2). Arocbr-1221 (CAS RN 11100-2%2), Anxlor-1232 (CAS RN 11141-16-5). Arocbr-1242 

(w RN 53464-21-g). Amcbr-1248 GAS RN 12072-29-Q. Arocbr-1254 (GAS RN 110@7-6+1). and Amctor-IPGO GAS RN 
1109+B2+. The Wt. shown is an awags vab+ tar PCS kganets 

vhis category contam. conpener chcmple 
P8”bChbKXWSUO-PbOtixins. and hauchbrodtienzo& 

inctuding 
OX~S. 

tetmchbmdibenzoqdbxins (see also 2.3.7,sTCDD). 
me WL shown is an average vabe bf PCDD congenen. 

Environmental Protection AgencY,.EPA 

Common name' 

Thallium 

Tin ........................ . 
Toluene .................... . 

o-ToIuicliM 
Toxaphene .. 

1.2.4-Trichlorobenzene ............. . 
1.1.1-TrichlorOell>ane; 

Methylchloroloom. 
1.1.2-TrichiolOelhane 

Trichloroethylene; 
Trichloroe1l\ene. 

TrichlOlOhuOrome1hane 

2.4.5-TrichloroPhenoi ......... . 
2.4.6-Trichlorophenol 

1.2.3-Trichloropropane .......... . 

0.0.0-Triethyt phospllolOlhiOate 
sym'Trinrtrooenzene .................. . 
VanadIum. 

Vinyl acetate . 
Vinyl chloride 

GROUNO-WATER MONITORING LIST l-Continued 

CASRN' Chemical abstracts service index name' 

(Total) Thallium .................................................................... . 

(Total) Tin ............................................................................. .. 
10H8-3 Benzene. meth'/1- ...................................................... .. 

95-53-4 Benzenamine. 2-me11ly1- .......................................... .. 
8001-:35-2 Toxap/M!ne ................................................................ .. 

12~-1 Benzene. 1.2.44richIoro- ........................................... . 
7t-5!MI Ethane. 1.1.I-trichloro- .............................................. . 

79-<lO-5 Ethane. 1.1.2-trichloro- .............................................. . 

79-01-6 Ethene. trichloro- ...................................................... .. 

75-69-4 Methane. trichlOlOhuoro- ..... 

95-95-4 Phenol. 2.4.5-trichloro- .................................. .. 
88-0&-2 Phenol. 2.4.6-trichloro- ................................. . 

96--18-4 Propane. 1.2.3-trichloro- ... : ............................ : .......... .. 

126-6&-1 PII08pho1\)1hioic acid. O.O.o-triethyt ester ................ . 
99-35-4 Benzene. 1.3.5-trinitro- ........................................ . 

(Total) Vanadium .................................................................. . 

108-05-4 ACetic acid. ethenyt esler . 
75-01-4 Ethene. chloro- . 

xyt_ Ctotal) .............................. 1~7 Benzene. dimethyt· ................................................... .. 

Zinc ......................... .................... (Total) Zinc .................................................... : ...................... .. 
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SuQ-
gested 
meth· 
Ods' 

6010 
7840 
7841 
7870 
8020 
8240 
8270 
6060 
8250 
8270 
8240 

8010 
8240 
8010 

8240 
8010 
8240 
8270 
8040 
8270 
8010 
8240 
8270 
8270 
6010 
7910 
7911 
8240 
8010 
8240 

8020 
8240 
6010 
7950 

POL (I' 
~). 

400 
1.000 

10 
8.000 

2 
5 

10 
2 

10 
10 
5 

0.2 
5 
1 

5 
10 
5 

10 
5 

10 
10 
5 

10 
10 
80 

2.000 
40 

5 
2 

10 

5 
5 

20 
50 

1 The regulatOly requIrements pertain only to the lost of substances; the I1gI'It hand columns CMethOds and POL) are goven for 
inlormationalllU_ only. See alSO IocInotes 5 and 6. 
2C~~ are thole widely used in govemment regulations. SCientific publicationS. and cammerce; synonyms exist for 

~hemicaI AbsIraClS Service regiStry number. Where "Total" is entered. all species in the ground water thai ~n thiS &Ie­
ment are included . 

• CAS index names are these used in the 9th Cumulative Index. 
, Suooested methOds refer to analytiCal procedure numbers used in the EPA publication. Sw-&46. "Test Me1hods for EvaIu­

atmg SOlid Waste". Thin1 Edition. Analytical delails <:an be found in SW-846 and in doCumenlation on file at tile A.gency. The 
packed column gas chromatogtaplly methOds 6010. 8020. 8030. 6040. 6060. 6080. 8090. 8110. 8120. 8140. 8150. 8240. and 
B250 were promulgated methOds throug, Update liB of Sw-&46 and. as 01 Update III. the AIJtIttCY has reptaced these methOds 
with ''caI!ilary cotumn GC methOds". as the suggested methOds. 

·Practical Ouantotation UmitS (POLs) are the lowest concentrations 01 anaiytes in ground waters thai can be reliably deter· 
mined within specified limits 0/ precISion and accuracy by the indicaled methOds under rou.ne labOratory operating conditionS. 
The POLs listed are geneIiIIIy Slated to one signKicant figure. CAUTION: The POL values in many cases are based only on a 
general. estimate for the method and not on a delelmination lOt individual COII\IXIUnds; POls are not a pall 01 !he tegUtatiOn. 

7Po\';ChIorinated biphenyls (CAS RN 1336-38-3); this category conlains congener Chemicals. including constituents of 
AIOclor-l016 (CAS RN 12$74-11-2). AIOctor-I221 (CAS RN 11104-28-2). AIOclor-1232 (CAS RN 11141-16-5). AIOctor-1242 
(CAS RN 53489-21-9). AIOclor-1248 CCAS RN 12872-29-6). AIOclor-1254 (CAS RN 11097-69-1). and ArocIor-1260 (CAS RN 
11096-82-5). The POL Shown is an average value for PCB congeners. 

"This category contains congener chemicals. including tetracl1tOrodibenzo-p-diOXins (see also 2.3.7.B-TCOO). 
pentachiorodibenZo-p.dioxins. and hexachlorodibenzo..p-dioxins. The POL shown is an average value for PCOO congeners. 
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OThis cate~01~ ccotam ccagww cMHMLs. &luding Imr8M~r. pencrcNorodibenzotur. ano 
heucMo~wnzcfurans me Pa shcwn is an awlage vslw fcl PCDF CongawKs. 

152 FR 25947. July 9. 1967. as amended at 62 FR 32462. June 13. 19971 

pt. 264. App. IX 40 CFR Ch. I (7-1-99 Edition) 

• Thi~ category COO\alns congener cheml:alS. including telracl'tlon:>dil:lemclurans. pentaChIotodibeolurans. and 
nexaclllorodibenzoturans. The POL shOWn is an average value for PCOF congeners. 

[52 FR 25947. July 9.1987. as amended at 62 FR 32462. June 13.1997] 
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