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EXECUTIVE SUMMARY 

Site 3 – Causeway Landfill - is located in the northwestern portion of Marine Corps Recruit Depot (MCRD) 

Parris Island and is an integral part or a causeway that connects Horse Island and Parris Island.  Site 3 

was used as the major disposal area for trash and other materials from the facility between 1960 and 

1972.  Site 3 consists of the original landfill, the causeway constructed over the landfill, and sediments 

within 200 feet of the northeastern side of the causeway.  The causeway currently separates the 3rd 

Battalion Pond (north of the causeway) from a marshy area (south of the causeway). 

 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)/Remedial Investigation 

(RI) conducted in 1998 and 1999 indicated that pesticides, polychlorinated biphenyls (PCBs), polynuclear 

aromatic hydrocarbons (PAHs), and several metals in soil may pose risks to ecological receptors.  The 

RFI/RI recommended that a Feasibility Study (FS) or Corrective measures Study (CMS) be conducted to 

evaluate capping/covering options for the landfill to protect ecological receptors from exposure to soil and 

to prevent erosion of soil into sediment.  Although the sediment data did not suggest the presence of 

significant widespread sediment contamination, the RFI/RI recommended that potential contamination at 

four areas of sediment on the pond side of the causeway be evaluated in an FS/CMS. 

 

An FS/CMS was completed in June 2000 and an Interim Record of Decision (ROD) was signed in 

September 2000.  An interim remedy, which consisted of placement of a protective cover over the top and 

sides of the causeway, stabilization of the causeway’s banks, construction of a paved road along the top 

of the causeway, and covering the four areas of contaminated sediment, was completed between August 

2000 and July 2001. 

 

Recharacterization of the sediment following implementation of the interim remedy was a provision of the 

Interim ROD.  Sediment samples were collected in 2001 from the 3rd Battalion Pond and the marsh south 

of the causeway and in 2003 from the 3rd Battalion Pond.  A Human Health Risk Assessment (HHRA), 

completed as part of a Draft Technical Memorandum in July 2008, indicated that risks to human receptors 

consuming fish exposed to contaminants in sediment were unacceptable.  During their review of the Draft 

Technical Memorandum, the U.S. Environmental Protection Agency (USEPA) Region 4 and the South 

Carolina Department of Health and Environmental Control (SCDHEC) expressed concern with the 

sediment-to-fish models used to estimate fish tissue concentrations evaluated in the HHRA and the 

exposure assumptions used for the receptors evaluated in the HHRA.  As a result, it was determined that 

actual fish tissue samples were needed to complete the HHRA for human receptors consuming fish from 

the 3rd Battalion Pond that are exposed to contaminated sediment.  

 

Through discussion with USEPA and SCDHEC on the Draft Technical Memorandum, their written 

comments on the Draft Technical Memorandum, and proposed revisions to the document, chemicals of 
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potential concern (COPCs) identified for this investigation are 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs 

(based on a concern prior to remedy implementation), mercury, and copper.  Discussions with USEPA 

AND SCDHEC during the Data Quality Objective (DQO) Development Session May 18 to 20, 2009 

determined that fish tissue samples will be collected from four locations within the 3rd Battalion Pond (two 

in each of the two lobes of the pond) and two fish of each target species would be collected from each 

location.  Mullets were selected as the target species to represent bottom feeders (PCBs and DDx) and 

red drums were selected as the target species to represent top predators (mercury and copper).  

Croakers were selected as alternate top predators because red drums may be difficult to catch.  Fish 

tissue samples will also be collected from one reference location (four top predators and four bottom 

feeders). 

 

Once the fish tissue samples are collected and analyzed, the sample results will be evaluated in a HHRA 

to be completed as part of a revised Technical Memorandum.  USEPA and SCDHEC require different 

limitations on the use of the data collected by implementation of this SAP. USEPA will only consider these 

sample results to evaluate the need for Institutional Controls (IC), as fish restrictions for the 3rd Battalion 

Pond and risk communication to the people that fish in the 3rd Battalion Pond. 

 

USEPA’s concern is that since fishers may take fish from the pond which were present prior to 

implementation of the interim remedy, or which may have come into the pond after being exposed to 

contamination elsewhere, the sampling plan has been designed to reflect that type of potential 

consumption, as opposed to consumption of fish exposed only to post-remedy conditions.  This is 

appropriate for determination of risk from fish consumption.  However, since the sampling has not been 

designed to reflect only post-remedy conditions, and may reflect contaminants that are not Site 3 related, 

or that are not post-remedy COPCs for sediment or surface water, USEPA will not support the use of the 

data to require any further remedial action other than ICs for Site 3 sediment, surface water, etc. 

 

However, SCDHEC disagrees that it is even possible to design a sampling plan to reflect only post 

remedy conditions, because:  

 

1. The 2001 and 2003 sediment sampling events were not designed to determine whether COPCs were 

released pre- or post-remedy, 

 

2. It is impossible to determine if contamination is pre- or post-remedy since contamination does still 

exist, as indicated by: 

 

• COC selection in the previous revisions of the Technical Memorandum, 

• Remedy design that provided for waste to remain in place, 

• Consideration that the remedy was not designed to prevent future contaminant migration via 

infiltration. 
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SCDHEC notes that prior risk assessments based on post-remedy data have exceeded human health 

screening for fish ingestion, for some exposure scenarios.  Therefore, SCDHEC reserves their right to 

evaluate all information provided in the revised Technical Memorandum to determine if further remedial 

action is required. 
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ACRONYMS 

°C  Degrees Celsius 

%D  Percent Difference 

AES  Atomic Emission Spectrometry 

AR  Administrative Record 

ARAR  Applicable or Relevant and Appropriate Requirements 

CA  Corrective Action 

CCV    Continuing Calibration Verification 

CERCLA Comprehensive Environmental Response Compensation and Liability Act 

CFR  Code of Federal Regulations  

CLEAN  Comprehensive Long-Term Environmental Action Navy 

CMS  Corrective Measures Study 

COC   Chemical of Concern 

COPC  Chemical of Potential Concern 

CS  Cleanup Standard 

CSM  Conceptual Site Model 

CTO  Contract Task Order 

CV  Calibration Verification 

DI   Deionized  

DNR  Department of Natural Resources 

DoD   Department of Defense 

DQI  Data Quality Indicator 

DQO   Data Quality Objective 

DVM  Data Validation Manager 

ECD  Electron Capture Detector 

EPC  Exposure Point Concentration 

ES  Extraction Standard 

ESI  Extended Site Inspection 

ESV  Ecological Screening Value 

FOL  Field Operations Leader 

FS   Feasibility Study 

FTMR  Field Task Modification Request 

GC   Gas Chromatograph 

GC/MS   Gas Chromatograph/Mass Spectrometer 

GC/ECD   Gas Chromatography/Electron Capture Detector 

GFAA  Graphite Furnace Atomic Absorption 

HASP   Health and Safety Plan 

HHRA  Human Health Risk Assessment 
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HI  Hazard Index 

HQ  Hazard Quotient 

HSM  Health and Safety Manager  

IAS  Initial Assessment Study 

IC  Institutional Control 

ICP   Inductively Coupled Plasma 

ICV    Initial Calibration Verification 

ICP-AES   Inductively Coupled Plasma Atomic Emission Spectroscopy 

ICP-MS   Inductively Coupled Plasma Mass Spectrometry 

ILCR  Incremental Lifetime Cancer Risk 

KAS   Katahdin Analytical Services 

KM  Kaplan-Meier 

LCS    Laboratory Control Sample 

LCSD    Laboratory Control Sample Duplicate 

LIMS  Laboratory Information System 

LUC  Land Use Control 

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual 

MCRD  Marine Corps Recruit Depot 

MDL  Method Detection Limit 

mg/kg  Milligram Per Kilogram 

MPC   Measurement Performance Criterion 

MS  Mass Spectrometry 

MS/MSD  Matrix Spike/Matrix Spike Duplicate 

NAVFAC SE Naval Facilities Engineering Command, Southeast 

NEESA  Naval Energy and Environmental Support Activity  

NFESC  Naval Facilities Engineering Service Center  

OPR  Ongoing Precision and Recovery 

OSHA  Occupational Safety and Health Administration 

PAH  Polynuclear Aromatic Hydrocarbons 

PAL  Project Action Limit 

PCB   Polychlorinated Biphenyl 

PFK  Perfluorokerosene 

pg/g  Picogram Per Gram 

PM  Project Manager 

POC  Point of Contact 

PQL  Project Quantitation Limit 

PT  Proficiency Testing (previously known as performance evaluation [PE] sample) 

QA   Quality Assurance 

QAM  Quality Assurance Manager 
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QC   Quality Control 

QCS  Quality Control Sample 

QL    Quantitation Limit 

QSM  Quality Systems Manual 

RAO  Remedial Action Objective 

RCRA   Resource Conservation and Recovery Act 

RFA  RCRA Facility Assessment 

RFI  RCRA Facility Investigation 

RGO  Remedial Goal Option 

RI   Remedial Investigation 

ROD  Record of Decision 

RPD   Relative Percent Difference 

RPM   Remedial Project Manager 

RSD    Relative Standard Deviation 

SAP   Sampling and Analysis Plan 

SCDHEC South Carolina Department of Health and Environmental Control 

SDG   Sample Delivery Group 

SGS  SGS North America, Inc. 

SOP   Standard Operating Procedure 

SQL  Structured Query Language 

SSO  Site Safety Officer 

TBD  To Be Determined 

TtNUS  Tetra Tech NUS, Inc. 

TOM  Task Order Manager 

UFP   Uniform Federal Policy 

USEPA  U.S. Environmental Protection Agency 

WHO  World Health Organization 
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SAP Worksheet #2 -- SAP Identifying Information 

(UFP-QAPP Manual Section 2.2.4) 

 
Site Name/Number:  Site 3 Causeway Landfill 
Operable Unit:  Not Applicable 
Contractor Name:  Tetra Tech NUS, Inc. (TtNUS) 
Contract Number: N62467-04-D-0055 

Contract Title:  Comprehensive Long-Term Environmental Action Navy (CLEAN) 
Work Assignment Number: Contract Task Order (CTO) 0387  
 

 

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the 
U.S. Environmental Protection Agency (USEPA) Uniform Federal Policy for Quality Assurance Plans 
(UFP-QAPP) (USEPA, March 2005) and EPA Guidance for Quality Assurance Project Plans, EPA 
QA/G-5, (USEPA, December 2002).  

 
2. Identify regulatory program:   

 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)  

  
3. This document is a project-specific SAP.  
 
 
4. List dates of scoping sessions that were held:   

 
Data Quality Objective (DQO) Scoping Session, May 18 to 20, 2009 
DQO Conference Call, June 11, 2009 

    
5. List dates and titles of any SAP documents written for previous site work that are relevant to the   

current investigation.  
 

Title Date 
 
Not applicable 
 
 

6. List organizational partners (stakeholders) and connection with lead organization: 
 

Marine Corps Recruiting Depot (MCRD) Parris Island – tenant 
USEPA, Region 4 – regulatory oversight 
South Carolina Department of Health and Environmental Control (SCDHEC) – regulatory oversight 
 

 
7. Lead organization 
 

Department of the Navy, Naval Facilities Engineering Command, Southeast (NAVFAC SE) 
 
8. If any required UFP-SAP elements or required information are not applicable to the project or are 

provided elsewhere, then note the omitted SAP elements and provide an explanation for their 
exclusion below: 

 
All required elements are included in this SAP. 
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UFP-SAP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

A. Project Management  
Documentation 

1 Title and Approval Page Not Applicable 
2 Table of Contents 

SAP Identifying Information 
Not Applicable 

3 Distribution List Not Applicable 
4 Project Personnel Sign-Off Sheet Not Applicable 

Project Organization 
5 Project Organizational Chart Not Applicable 
6 Communication Pathways Not Applicable 
7 Personnel Responsibilities and Qualifications Table Not Applicable 
8 Special Personnel Training Requirements Table Not Applicable 

Project Planning/ Problem Definition 
9 Project Planning Session Documentation (including Data 

Needs tables) 
Project Scoping Session Participants Sheet 

Not Applicable 

10 Problem Definition, Site History, and Background. Site 
Maps (historical and present) 

Not Applicable 

11 Site-Specific Project Quality Objectives  Not Applicable 
12 Measurement Performance Criteria Table Not Applicable 
13 Sources of Secondary Data and Information 

Secondary Data Criteria and Limitations Table 
Not Applicable 

14 Summary of Project Tasks Not Applicable 
15 Reference Limits and Evaluation Table Not Applicable 
16 Project Schedule/Timeline Table Not Applicable 

B. Measurement Data Acquisition  
Sampling Tasks 

17 Sampling Design and Rationale Not Applicable 
18 Sampling Locations and Methods/ Standard Operating 

Procedure (SOP) Requirements Table/Sample Location 
Map(s) 

Not Applicable 

19 Analytical Methods/SOP Requirements Table Not Applicable 
20 Field Quality Control Sample Summary Table Not Applicable 
21 Project Sampling SOP References Table 

Sampling SOPs 
Not Applicable 

22 Field Equipment Calibration, Maintenance, Testing, 
and Inspection Table 

Not Applicable 

Analytical Tasks 
23 Analytical SOPs 

Analytical SOP References 
Table 

Not Applicable 

24 Analytical Instrument Calibration Table Not Applicable 
25 Analytical Instrument and Equipment Maintenance, 

Testing, and Inspection Table 
Not Applicable 

Sample Collection 
26 Sample Handling System, Documentation Collection, 

Tracking, Archiving and Disposal  
Sample Handling Flow Diagram 

Not Applicable 

27 Sample Custody Requirements, Procedures/SOPs 
Sample Container Identification 
Example Chain-of-Custody Form and Seal 

Not Applicable 
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UFP-SAP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

Quality Control Samples 
28 Quality Control Samples Table 

Screening/Confirmatory Analysis Decision Tree 
Not Applicable 

Data Management Tasks 
29 Project Documents and Records Table Not Applicable 
30 Analytical Services Table 

Analytical  and Data Management SOPs 
Not Applicable 

C. Assessment Oversight 
31 Planned Project Assessments Table 

Audit Checklists 
Not Applicable 

32 Assessment Findings and Corrective Action 
Responses Table  

Not Applicable 

33 Quality Assurance Management Reports Table Not Applicable 
D. Data Review 

34 Verification (Step I) Process Table Not Applicable 
35 Validation (Steps IIa and IIb) Process Table Not Applicable 
36 Validation (Steps IIa and IIb) Summary Table Not Applicable 
37 Usability Assessment Not Applicable 
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SAP Worksheet #3 -- Distribution List 

   (UFP-QAPP Manual Section 2.3.1) 

 
Name of SAP Recipient 

 
Title/Role 

 
Organization 

 
Telephone 

Number 

 

E-Mail Address or Mailing 
Address 

Charles Cook 
Navy Remedial Project Manager 
(RPM) (decision maker for NAVFAC 
SE) 

NAVFAC SE (904) 542-6409 charles.cook2@navy.mil 

Tim Harrington 
MCRD Parris Island Point of Contact 
(POC) (decision maker for MCRD 
Parris Island) 

MCRD Parris 
Island (843) 228-3423 timothy.j.harrington@usmc.mil 

Lila Llamas USEPA RPM (decision maker for 
USEPA)  USEPA Region 4 

   
(404) 562-9969  
 

Llamas.Lila@epa.gov 

Meredith Amick State RPM (decision maker for 
SCDHEC) SCDHEC 

(803) 896-4218  AmickMS@dhec.sc.gov 

Mark Sladic Task Order Manager (TOM) 
(decision maker for TtNUS) TtNUS (412) 921-8216 mark.sladic@tetratech.com 

Mike Whitten Field Operations Leader (FOL) 
(oversees overall field team effort) TtNUS (803) 641-6313 mike.whitten@tetratech.com 

Mike Whitten Site Safety Officer (SSO) (oversees 
safety of field team) TtNUS (803) 641-6313 mike.whitten@tetratech.com 

Andrea Colby Laboratory Project Manager (PM) 
(decision maker for laboratory) 

Katahdin Analytical 
Services (KAS) (207) 874-2400 acolby@katahdinlab.com 

Linda McWhirter Laboratory PM (decision maker for 
laboratory) 

SGS North 
America, Inc. 
(SGS) 

(910) 350-1903 Linda.McWhirter@sgs.com 

Bonnie Capito Administrative Record (AR)/Librarian 
(maintains AR for NAVFAC) NAVFAC Atlantic (757) 322-4785 bonnie.capito@navy.mil 

Each person in this table will be responsible for distributing copies of this SAP to appropriate personnel within their organization.  For example, the 
TOM will be responsible for distributing copies of this SAP to all project personnel listed in Worksheet #4 (Personnel Sign-Off Sheet). 
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 

(UFP-QAPP Manual Section 2.3.2) 

Name Organization/Title/Role 
Telephone 

Number Signature/E-Mail receipt 
SAP Section 

Reviewed 
Date SAP 

Read 

Mark Sladic TtNUS/TOM (decision maker for 
TtNUS) (412) 921-8216  All 

 

Greg 
Zimmerman 

TtNUS/Project Engineer (assists 
with risk assessments) (412) 921-8992  All 

 

Kelly Carper 
TtNUS/CLEAN SE Quality 
Assurance Manager (QAM) 
(reviews SAP) 

(412) 921-7273  All 
 

Matthew Kraus TtNUS/Project Chemist (provides 
input on analytical methods, etc.) (412) 921-8729  All 

 

Joseph 
Samchuck 

TtNUS/Data Validation Manager 
(DVM) (oversees validation of data) (412) 921-8510 

 Worksheets #12, #14, 
#15, #19, #20, #23-

28, #30, #34-37 

 

Matt Soltis 
TtNUS/Health and Safety Manager 
(HSM) [oversees preparation of 
Health and Safety Plan (HASP)] 

(412) 921-8912  
HASP and 

Worksheets 4,5, 7, 
and 14 

 

Mike Whitten TtNUS/FOL (oversees overall field 
team effort) (803) 641-6313  All and HASP  

Mike Whitten TtNUS/SSO (oversees safety of 
field team) (803) 641-6313  All and HASP  

Andrea Colby KAS/PM (decision maker for 
laboratory) (207) 874-2400  

Worksheets #12, #14, 
#15, #19, #20, #23-

28, #30, #34-36 
 

Linda McWhirter SGS/PM (decision maker for 
laboratory) (910) 350-1903  

Worksheets #12, #14, 
#15, #19, #20, #23-

28, #30, #34-36 
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SAP Worksheet #5 -- Project Organizational Chart 

(UFP-QAPP Manual Section 2.4.1)  

Lines of Authority                                                        Lines of Communication 

 
 

Andrea Colby (KAS) 

Laboratory PM 

(207) 874-2400 

 
Linda McWhirter 

(SGS) 

Laboratory PM

Charles CooK 

NAVFAC RPM 

(904) 542-6409

Meredith Amick 

SCDHEC RPM 

(803) 896-4218 

Lila Llamas 

USEPA RPM 

(404) 562-9969 

Tim Harrington 

MCRD Parris Island 

Point of Contact (POC) 

(843) 228-3423 

NAVFAC QAM MGR 

Mike Singletary  

(904) 542-6303 

Mark Sladic 

TtNUS TOM 

(412) 921-8216

Matt Soltis 

TtNUS HSM 

(412) 921-8912 

Kelly Carper 

TtNUS CLEAN SE QAM 

(412) 921-7273

Mike Whitten 

TtNUS FOL 

(803) 641-6313 

Field Technicians  

Risk assessors 

Geologists 

Chemists 

Engineers 

Joseph Samchuck 

TtNUS DVM 

(412) 921-8510 

Data Validators 

Database Personnel 

Matthew Kraus 

TtNUS Project 

Chemist 

(412) 921-8729 
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SAP Worksheet #6 -- Communication Pathways 

(UFP-QAPP Manual Section 2.4.2) 

Communication Driver Responsible Affiliation Name 
Phone Number 
and/or E-Mail 

Address 
Procedure 

Field Task Modification Requests 
(FTMRs) – Sampling TtNUS FOL TBD TBD 

Immediately obtain approval from TtNUS TOM.  
Document via FTMR Form within 72 hours.  The 
TtNUS TOM will make immediate email 
notification to the PI Team.  To the extent 
practical, Navy/TtNUS will work with the Team if 
any objections or concerns are identified by Team 
Members prior to implementation. 

SAP Amendments Navy RPM Charles Cook 904.542.6409 Mail scope change to TtNUS Program 
Management Office within 1 week.   

Schedule Changes TtNUS TOM Mark Sladic 412.921.8216 
Inform Navy via e-mail or verbal communication 
within 48 hrs of realizing impact.  Navy informs PI 
Team immediately. 

Field issues that require changes in 
the scope or implementation of field 
work  

TtNUS TOM 
TtNUS FOL 

Mark Sladic 
Mike Whitten 

412.921.8216 
803.641.6313 

FOL informs TOM via verbal communication 
within 24 hrs of recognizing need for change.  
TOM informs Navy RPM via verbal 
communication within 48 hrs of recognizing need 
for change.  Navy RPM concurs with change 
within 2 days of recognizing need for change, 
after consulting with the PI Team for consensus, 
except where already approved in the SAP. 

Stop work recommendations, for 
example, to protect workers from 
unsafe conditions or situations or to 
prevent a degradation in quality of 
work 

TtNUS TOM 
TtNUS FOL 

TtNUS CLEAN SE QAM
TtNUS HSM 
Navy RPM 

Mark Sladic 
Mike Whitten 
Kelly Carper 
Matt Soltis 

Charles Cook 

412.921.8216 
803.641.6313 
412.921.7273 
412.921.8912 
904.542.6409 

Responsible party immediately informs 
subcontractors, Navy, and project team within 1 
week via e-mail or verbal communication.  If stop 
work order is issued, document via letter or 
memorandum to file.  Navy to inform PI Team 
immediately. 

Field or laboratory data issues 
KAS 
SGS  

TtNUS Project Chemist 

Andrea Colby 
Linda McWhirter 
Matthew Kraus 

207.874.2400 
910.350.1903 
412.921.8729 

Within 48 hours of noting a deficiency, notify 
TtNUS Project Chemist via e-mail or verbal 
communication.  Notify Data Validation Staff and 
TtNUS TOM via e-mail or verbal communication 
within 24 hrs of identifying deficiency.  TtNUS to 
notify the PI Team immediately. 
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SAP Worksheet #7 – Personnel Responsibilities and Qualification’s Table 

(UFP-QAPP Manual Section 2.4.3) 

 
Name 

 
Title, 

Organizational 
Affiliation 

 
Responsibilities 

 
Education and/or 

Experience 
Qualifications  

Mark Sladic TOM, TtNUS Oversees project, financial, schedule, and technical day-to-day management of the project. 
• Ensures timely resolution of project-related technical, quality, and safety questions 

associated with TtNUS operations. 
• Functions as the primary TtNUS interface with the Navy RPM, MCRD POC, TtNUS 

field and office personnel, laboratory points of contact, USEPA RPM, and SCDHEC 
RPM. 

• Ensures that TtNUS health and safety issues related to this project are communicated 
effectively to all personnel and off-site laboratories. 

• Monitors and evaluates all TtNUS subcontractor performance. 
• Coordinates and oversees work performed by TtNUS field and office technical staff 

(including data validation, data interpretation, and report preparation). 
• Coordinates and oversees maintenance of all TtNUS project records. 
• Coordinates and oversees review of TtNUS project deliverables. 
• Prepares and issues final TtNUS deliverables to the Navy.   

B.S., Mechanical 
Engineering, 
18 years 
environmental 
experience 
 

Kelly Carper QAM, TtNUS Reviews SAP, oversees preparation of laboratory scope, coordinates with laboratory, and 
conducts data quality reviews.  Ensures quality aspects of the TtNUS NAVFAC SE CLEAN 
program. 
• Conducts systems and performance audits to monitor compliance with environmental 

regulations, contractual requirements, SAP requirements, and corporate policies and 
procedures. 

• Audits project records. 
• Monitors subcontractor quality controls and records. 
• Assists in the development of corrective action plans and ensuring correction of non-

conformances reported in internal or external audits. 
• Ensures that this SAP meets TtNUS, Navy, USEPA, and SCDHEC requirements. 
• Prepares Quality Assurance (QA) reports for management. 
 
 

B.S., Biology, 
17 years 
environmental 
experience 
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Name 

 
Title, 

Organizational 
Affiliation 

 
Responsibilities 

 
Education and/or 

Experience 
Qualifications  

Matthew Kraus Project Chemist, 
TtNUS 

Coordinates analyses with laboratory chemists, ensures that the scope is followed, QA data 
packages, and communicates with TtNUS staff. 
• Ensures that the project meets objectives from the standpoint of laboratory 

performance  
• Provides technical advice to the TtNUS team on matters of project chemistry. 
• Monitors and evaluates subcontractor laboratory performance. 
• Ensures timely resolution of laboratory-related technical, quality, or other issues 

effecting project goals. 
• Functions as the primary interface with the subcontracted laboratories and the TtNUS 

TOM. 
• Coordinates and oversees work performed by the subcontracted laboratories. 
• Oversees the completion of TtNUS data validation. 
• Coordinates and oversees review of laboratory deliverables. 
• Recommends appropriate laboratory corrective actions. 

B.S., Environmental 
Chemistry, 4 years 
environmental 
experience 

Greg Zimmerman Project Engineer, 
TtNUS 

Assists project manager. 
• Coordinates and oversees work performed by TtNUS field and office technical staff 

(including data validation, data interpretation, risk assessment, and report preparation). 
• Coordinates and oversees review of TtNUS project deliverable. 
• Prepares and issues final TtNUS deliverables to the Navy.   

M.S., Environmental 
Engineering, 
28 years 
environmental 
experience 

Joseph 
Samchuck 

DVM, TtNUS Manages data validation activities. B.S., Chemistry, 
M.S., Finance, 
24 years of 
environmental 
experience 

TBD Feasibility Study 
(FS) Engineer, 

TtNUS 

Develops and evaluates remedial alternatives in an FS. TBD 
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Name 

 
Title, 

Organizational 
Affiliation 

 
Responsibilities 

 
Education and/or 

Experience 
Qualifications  

Mike Whitten SSO, TtNUS Responsible for training and monitoring site conditions.  
 
• Controlling specific health and safety-related field operations such as personnel 

decontamination, monitoring of worker heat or cold stress, and distribution of safety 
equipment. 

• Conducting and documenting a daily health and safety briefing each day while on site. 
• Ensuring that field personnel comply with all procedures established in the HASP. 
• Identifying assistant SSOs in his/her absence. 
• Terminating work if an imminent safety hazard, emergency situation, or other 

potentially dangerous situation is encountered. 
• Ensuring the availability and the condition of health and safety monitoring equipment. 
• Coordinating with FOL and TOM to institute and document any necessary HASP 

modifications. 
• Ensuring that facility personnel and subcontractors are adequately advised and kept 

clear of potentially contaminated materials. 

M.S. Environmental 
Science, 20 years of 
environmental 
experience 

Mike Whitten FOL, TtNUS Supervises, coordinates, and performs field sampling activities. 
• Ensures that all health and safety requirements unique to this project are implemented. 
• Alerts off-site analytical laboratories of any special health and safety hazards 

associated with environmental samples. 
• Functions as the on-site communications link between field staff members, the SSO, 

MCRD POC, and TtNUS TOM. 
• Oversees the mobilization and demobilization of all field equipment and subcontractors. 
• Coordinates and manages the field technical staff. 
• Adheres to the work schedules provided by the TtNUS TOM. 
• Ensures the proper maintenance of site logbooks, field logbooks, and field 

recordkeeping. 
• Initiates FTMRs when necessary. 
• Identifying and resolving problems in the field via consultation with the MCRD POC, 

implementing and documenting corrective action procedures, and providing 
communication between the field team and project management. 

M.S. Environmental 
Science, 20 years of 
environmental 
experience 
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Name 

 
Title, 

Organizational 
Affiliation 

 
Responsibilities 

 
Education and/or 

Experience 
Qualifications  

Andrea Colby 
 

Linda McWhirter 
 

PAM, KAS 
 

PM, SGS 

Coordinates analyses with lab chemist, ensures that scope is followed, reviews data 
packages, communicates with TtNUS staff. 
 
• Ensuring that method- and project-specific requirements are properly communicated 

and understood by laboratory personnel. 
• Ensuring that all laboratory resources are available on an as-required basis. 
• Ensuring compliance with analytical and project QA requirements. 
• Review data packages for completeness, clarity, and compliance with project 

requirements. 
• Informing the TtNUS TOM of project status and any sample receipt or analytical 

problems. 
• Overseeing the preparation of and approving final analytical reports before submittal to 

TtNUS. 

Provided upon 
request 

Charles Cook RPM, Navy Oversees overall project, financial, schedule, and technical management of the project for 
the Navy. 
 
• Functions as the primary Navy interface with the TtNUS TOM, MCRD POC, USEPA 

RPM, and SCDHEC RPM. 

Provided upon 
request 

Lila Llamas RPM, USEPA Functions as the primary USEPA interface with the Navy RPM, MCRD POC, TtNUS TOM, 
and SCDHEC RPM. 

Provided upon 
request 

Meredith Amick RPM, SCDHEC Functions as the primary SCDHEC interface with the Navy RPM, MCRD POC, TtNUS 
TOM, and USEPA RPM. 

Provided upon 
request 

 
In some cases, one person may be designated responsibilities for more than one position.  For this UFP-SAP, the FOL may also be responsible 
for SSO duties and Site QA/QC responsibilities. This action will be performed only as credentials, experience, and availability permits. 
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SAP Worksheet #8 -- Special Personnel Training Requirements Table 

(UFP-QAPP Manual Section 2.4.4) 

All field personnel will have appropriate training to conduct the field activities to which they are assigned.  

Additionally, each site worker will be required to have completed a 40-hour course (and 8-hour refresher, 

if applicable) in health and safety training as described under Occupational Safety and Health 

Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4).  Safety requirements are 

addressed in greater detail in the site-specific TtNUS HASP.  
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SAP Worksheet #9.1 -- Project Scoping Session Participants Sheet 

(UFP-QAPP Manual Section 2.5.1) 

 
Project Name:  Site 3 Fish Tissue 
Risk Assessment  
Projected Date(s) of Sampling:  
Fall 2009 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site 3 – Causeway Landfill 
 
Site Location:  MCRD Parris Island, South Carolina 
 

 
Date of Session:  May 18 – 20, 2009 
Scoping Session Purpose:  DQO Development. 

Name Title, Affiliation Phone # E-mail Address Project Role 

Mark Sladic TOM, TtNUS (412) 921-8216 mark.sladic@tetratech.com  TOM 

Peggy 
Churchill 

Environmental 
Scientist, TtNUS (321) 636-6470 peggy.churchill@tetratech.com DQO Facilitator 

Greg 
Zimmerman 

Environmental 
Engineer, TtNUS (412)  921-8351 greg.zimmerman@tetratech.com 

Project 
Engineer 

Charles Cook RPM, NAVFAC SE (904) 542-6409 charles.cook2@navy.mil Navy RPM 

Tim 
Harrington 

POC, MCRD Parris 
Island (843) 228-3423 timothy.j.harrington@usmc.mil 

MCRD Parris 
Island POC 

Lila Llamas RPM, USEPA (404) 562-9969 Llamas.Lila@epa.gov USEPA RPM 

Meredith 
Amick RPM, SCDHEC (803) 896-4218 AmickMS@dhec.sc.gov SCDHEC RPM 

Tim Frederick Human Health Risk 
Assessor, USEPA (404) 562-8598 Frederick.tim@epa.gov 

Risk 
Assessment 
Support 

Susan Byrd Risk Assessor, 
SCDHEC (803) 896-4255 Byrdsk@dhec.sc.gov 

Risk 
Assessment 
Support 

 

Consensus Decisions: 
 

• The Team (Navy RPM, MCRD Parris Island POC, TtNUS TOM, UEPA RPM, and SCDHEC RPM) 

agreed that the study goal for the fish tissue sampling is to determine risk to recreational and 

subsistence fisher people from exposure to DDx (DDD, DDE, and DDT), copper, mercury, and 

polychlorinated biphenyls (PCBs) in fish caught in the 3rd Battalion Pond, adjacent to Site 3.  

USEPA agreed to the study goal and COPCs provided the results would only be used to make 

decisions regarding the need for ICs in the form of fish restrictions and for risk communication.  

USEPA will not support use of the data to require any further remedial action other than ICs on 

Site 3 sediments, surface water, etc, because the investigation is not being developed in a way 

which would support other goals. 

mailto:Mark.sladic@tetratech.com
mailto:peggy.churchill@tetratech.com
mailto:greg.zimmerman@tetratech.com
mailto:timothy.j.harrington@usmc.mil
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SCDHEC will consider all information presented in the Final Technical Memorandum to make the 

decision as to whether any further action is needed, and specifically will not support the need for 

restrictions on the consumption of fish based on the limited data that will be collected in 

accordance with this SAP. 

• Study area boundaries include both lobes of the 3rd Battalion Pond.  Fishing restrictions (if 

required) would apply to the entire pond. 

• The reference concentrations (fish tissue concentrations from a reference location) to be used in 

evaluating the fish tissue data will be two times the mean concentration of the reference data. 

• Maximum fish tissue concentrations will be used for screening purposes (identifying COPCs to be 

evaluated in the fish consumption risk assessment) and the average fish tissue concentrations will 

be used as the exposure point concentrations (EPCs) in the calculation of risks. 

• Mullets were selected as the target species to represent bottom feeders (PCBs, and DDx) and red 

drums were selected as the target species to represent top predators (mercury and to a degree 

copper).  Croakers were suggested by SCDHEC as alternate top predators because red drums 

may be difficult to catch.  Fish to be collected would be within the legal size range, but a permit to 

keep larger fish (red drums) would be obtained in case sufficient fish within the legal size range are 

not caught. 

• Fish tissue samples will be collected from four locations within the 3rd Battalion Pond (two in each 

of the two lobes).  No less than one-half of the total fish mass would be collected from each lobe of 

the pond.  Two fish of each target species would be collected from each location. 

• The team reached consensus that the approach to take if relatively high concentrations are 

detected in fish tissue samples would be to make risk management decisions that take the 

uncertainties associated with fish tissue sampling into account.  The team would need to notify 

appropriate stakeholders of elevated fish tissue concentrations. 

 

Action Items 

Tim Frederick of USEPA is to check to see if any of the identified chemicals of concern (COCs) (PCBs, 

DDx, mercury, and copper) do not have subsistence screening values. 

 

Tim Frederick is to propose alternative methods for dealing with detection limits (as opposed to just using 

one-half the detection limits). 

 

Tim Harrington of MCRD Parris Island will review restrictions regarding game fish and if the fish can legally 

be purchased from the fisherwoman and/or other fisher people at the 3rd Battalion Pond. 

 

The draft minutes of the May 18 to 20, 2009 meeting are included in this SAP as Appendix A-1. 
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SAP Worksheet #9.2 -- Project Scoping Session Participants Sheet 

 
Project Name:  Site 3 Fish Tissue 
Risk Assessment  
Projected Date(s) of Sampling:  
Fall 2009 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site 3 – Causeway Landfill 
 
Site Location:  MCRD Parris Island, South Carolina 
 

 
Date of Session:  June 11, 2009 
Scoping Session Purpose:  DQO Development. 

Name Title, Affiliation Phone # E-mail Address Project Role 

Mark Sladic TOM, TtNUS (412) 921-8216 mark.sladic@tetratech.com  TOM 

Peggy 
Churchill 

Environmental 
Scientist, TtNUS (321) 636-6470 peggy.churchill@tetratech.com 

DQO Facilitator 

Greg 
Zimmerman 

Environmental 
Engineer, TtNUS 

(412)  921-8351 greg.zimmerman@tetratech.com 

Project 
Engineer 

Charles Cook RPM, NAVFAC SE (904) 542-6409 charles.cook2@navy.mil Navy RPM 

Tim 
Harrington 

POC, MCRD Parris 
Island (843) 228-3423 timothy.j.harrington@usmc.mil 

MCRD Parris 
Island POC 

Lila Llamas RPM, USEPA (404) 562-9969  Llamas.Lila@epa.gov USEPA RPM 

Meredith 
Amick 

RPM, SCDHEC (803) 896-4218 AmickMS@dhec.sc.gov 

SCDHEC RPM 

Tim Frederick Human Health Risk 
Assessor, USEPA (404) 562-8598 Frederick.tim@epa.gov 

Risk 
Assessment 
Support 

Dave Barclift Risk Assessor, 
NAVFAC  (215) 997-4913 david.barclift@navy.mil 

Risk 
Assessment 
Support 

Amy Hawkins Risk Assessor, 
NAVFAC  (805) 982-4890 amy.hawkins@navy.mil 

Risk 
Assessment 
Support 

 

Comments/Decisions: 

The June 11, 2009 conference call included discussions on the draft DQOs that were prepared following 

the May 2009 scoping meeting and whether to include sediment-to-fish tissue modeling in the Technical 

Memorandum to be prepared following completion of fish tissue sampling.   

 

Sediment-to-fish tissue models, using the 2001 and 2003 sediment data, were used in the development of 

the draft Technical Memorandum (TtNUS, July 2008) to estimate fish tissue concentrations resulting from 

exposure of fish to measured contaminant concentrations in post-remedy sediment samples.  Draft results 

mailto:mark.sladic@tetratech.com
mailto:peggy.churchill@tetratech.com
mailto:greg.zimmerman@tetratech.com
mailto:timothy.j.harrington@usmc.mil
mailto:AmickMS@dhec.sc.gov
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indicated slightly elevated risk.  Comments were received on the models used and an alternative model for 

estimating mercury concentrations in fish was recommended by USEPA.  [SCDHEC has concerns that 

application of the model recommended by USEPA would result in risks that would be overestimated due to 

non-representative assumptions (i.e., limited interview of one individual to represent subsistence fisher 

ingestion rates).  In addition, SCDHEC believes that it is unlikely that fish would be exposed exclusively to 

post-remedy contamination.  The fisher receptor would also have to collect only species whose home 

range throughout its life stages was exclusive to the boundaries of the post remedy sediments.] 

 

The USEPA recommended model and other changes to the modeling procedures will be implemented and 

the results presented in the revised Technical Memorandum.  The estimated fish tissue concentrations 

derived by the use of these models and based on post-remedy sediment samples will be compared to the 

same screening values indicated in this SAP to meet CERCLA requirements.  If the screening values are 

exceeded, the Navy will take a conservative position and state that post-remedy sediment concentrations 

could be contributing to unacceptable levels of contamination in fish with respect to human consumption 

and decide to accept actual fish tissue sample results for the purpose of making decisions pertaining to ICs 

and for the purpose of risk communication.  SCDHEC also believes that fish tissue sampling is supported 

because the RI states that if fishing use increases, then risk should be reevaluated.  SCDHEC feels that 

although there are concerns with the limited interview of one individual, it does seem that fish consumption 

has increased, and therefore fish tissue samples were necessary for due diligence for this individual. 

 

Once fish tissue sampling has been completed, the measured fish tissue concentrations will be used to 

calculate potential risks to human receptors resulting from consumption of fish from the 3rd Battalion Pond, 

which, in addition to post-remedy exposed fish, may contain fish exposed to pre-remedy conditions, as well 

as conditions and contaminants external to the pond and removed from Site 3. 

 

In the uncertainties section of the HHRA in the revised Technical Memorandum, the estimated fish tissue 

concentrations will be compared against actual fish tissue concentrations in tabular form and the 

uncertainties associated with both approaches will be discussed. 

 

Action Items: 

TtNUS is to present analyte list and laboratory detection limits to Team members prior to release of draft 

SAP. 

 

TtNUS is to look into using the Pro UCL – KM method (default to guidance provided in Chapter 16) instead 

of ½ the detection limit. 
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Mark Sladic and Charles Cook are to provide Team members with a draft working schedule for milestones 

for future presentation to Tier II.   

 

The draft minutes of the conference call are included in this SAP as Appendix A-2.” 
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SAP Worksheet #10 – Problem Definition 

(UFP-QAPP Manual Section 2.5.2) 

 

10.1 SITE BACKGROUND 

Site 3 - Causeway Landfill – hereafter referred to as Site 3, is located in the northwestern portion of 

MCRD Parris Island (Figure 10-1) and is an integral part of a causeway that connects Horse Island and 

Parris Island (Figure 10-2).  Site 3 was used as the major disposal area for trash and other materials from 

the facility between 1960 and 1972.  The solid waste disposed at the site included empty pesticide 

containers, oily rags, spent absorbent, petroleum and chlorinated solvent sludge, tetrachloroethene still 

bottoms, mercury amalgam and beryllium waste, PCB-contaminated oil, and metal shavings.  The 

causeway was constructed across a tidal marsh of the Broad River by filling in the marsh.  When 

landfilling at the site was discontinued in 1972, the causeway covered approximately 10 acres and was 

4,000 feet long, 100 feet wide, and 10 feet high (above the mean water surface).  Site 3 consists of the 

original landfill, the causeway constructed over the landfill, and sediments within 200 feet of the 

northeastern side of the causeway.  The causeway currently separates the 3rd Battalion Pond (north of 

the causeway) from a marshy area (south of the causeway). 

 

The 3rd Battalion Pond (the entire bi-lobed water body northeast of the causeway) is essentially open 

water with scattered areas of cordgrass.  The 3rd Battalion Pond is connected to the tidal waters and 

marsh southwest of the causeway by two sets of culverts equipped with weirs beneath the causeway and 

receives tidal inflow from the tidal waters and marshy area via these culverts.  The marshy area 

southwest of the causeway is a vast expanse of thickly vegetated cordgrass intersected by several tidal 

channels. 

 

10.2 PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS 

Following an Initial Assessment Study (IAS) in 1986 [Naval Energy and Environmental Support Activity 

(NEESA), September 1986], and a subsequent verification step investigation in 1988 to determine 

whether chemical releases could have occurred from the landfill at Site 3 (McClelland Consultants, May 

1990), an Interim Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) 

conducted in 1990 recommended a RCRA Facility Investigation (RFI) for Site 3.   

 

An Extended Site Inspection (ESI) consisting of sampling of fish and shellfish harvested in the area (both 

sides of the causeway) was conducted in 1991 to evaluate whether consumption of these fish and 

shellfish caught in the vicinity of Site 3 posed a risk to human health.  The sample results indicated 

elevated concentrations of pesticides and PCBs in some samples from the 3rd Battalion Pond.  The 

analytical results were evaluated in the human health and ecological risk assessments performed as part 

of an RFI/Remedial Investigation (RI) reported in 1999 (TtNUS, November 1999) (discussion with MCRD 
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Parris Island, Navy, USEPA, and SCDHEC at the time concluded that the report would encompass both 

CERCLA and RCRA requirements and the title, RFI/RI reflects this decision).  

 

The RFI/RI conducted in 1998 and 1999 included sampling and analyses of soil, surface water, sediment, 

and groundwater.  The Human Health Risk Assessment (HHRA) completed in the RFI/RI indicated that 

consumption of fish, using sediment concentrations to estimate fish tissue concentration, resulted in 

unacceptable carcinogenic and non-carcinogenic risks.  Risks were also calculated using actual fish 

tissue concentrations from fish samples collected in 1991 during the ESI and risks based on exposure to 

these actual fish tissue concentrations were acceptable for an occasional consumer (one meal per week), 

but non-carcinogenic risks for a frequent consumer (one meal per day) were unacceptable based on 

exposure to Aroclor-1254 present in the fish tissue.  The RFI/RI also concluded that groundwater and 

surface water do not pose a threat to human health or the environment. 

 

The RFI/RI indicated that pesticides, PCBs, polynuclear aromatic hydrocarbons (PAHs), and several 

metals in soil may pose risks to ecological receptors and recommended that a FS or Corrective Measures 

Study (CMS) be conducted to evaluate capping/covering options for the landfill to protect ecological 

receptors from exposure to soil and to prevent erosion of soil into sediment.  Although the sediment data 

did not suggest the presence of significant widespread sediment contamination, the RFI/RI recommended 

that potential contamination at four areas of sediment on the pond side of the causeway be evaluated in 

an FS/CMS.   

 

Based on the conclusions of the RFI/RI, surface soil and sediment were identified as the primary media of 

concern at Site 3, and the COCs were PAHs, PCBs, pesticides, and metals.  An FS/CMS, which was 

completed in June 2000 (TtNUS, June 2000), developed and evaluated potential remedial alternatives 

and corrective measures for addressing risks to human health and the environment posed by soil and 

sediment at Site 3. 

 

An Interim Record of Decision (ROD) was signed in September 2000 (TtNUS, September 2000) and 

although the RFI/RI concluded that groundwater does not pose a threat to human health or the 

environment, long-term monitoring of groundwater was identified as a provision of the Interim ROD.  The 

Remedial Action Objectives (RAOs), as identified in the Interim ROD, included the following: 

 

• Control human exposure (current maintenance workers, future construction workers, and recreational 

users) to COCs in surface soil at concentrations in excess of remedial goal options (RGOs). 

 

• Control exposure of ecological receptors to COCs in surface soil at concentrations greater than 

RGOs. 

 

• Eliminate migration of COCs from fill material to sediment, surface water, and groundwater. 
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• Comply with chemical-specific, location-specific, and action-specific federal and state applicable or 

relevant and appropriate requirements (ARARs). 

 

An interim remedy, which consisted of placement of a protective soil cover over the top and sides of the 

causeway, stabilization of the causeway’s banks, construction of a paved road along the top of the 

causeway, and covering the four areas of contaminated sediment, was completed between August 2000 

and July 2001. 

 

Recharacterization of the sediment following implementation of the interim remedy was a provision of the 

Interim ROD.  Twenty sediment samples were collected in October 2001 (15 from the 3rd Battalion Pond 

and five from the marsh south of the causeway) from just beyond the edge of the newly installed rip-rap 

and cover fabric (2 to 15 feet from the toe of the recently built slope).  4,4’-DDD was detected in one of 

these sediment samples collected from Area 4 within the 3rd Battalion Pond at a concentration that 

exceeded ecological screening criteria.  Additional sediment samples were collected in 2003 in the area 

of this sample to determine if the elevated concentration of 4,4’-DDD in the 2001 sample was an isolated 

detection. 

 

Table 10-1 summarizes analytical results (detections only) for post-construction sediment samples 

collected in 2001, and Table 10-2 presents analytical results for sediment samples collected in 2003.  The 

2001 and 2003 sediment data were evaluated in a Draft Technical Memorandum submitted in July 2008 

(TtNUS, July 2008), which indicated that risks due to direct exposure of human receptors to sediment 

along the causeway were acceptable.  The HHRA in the Draft Technical Memorandum also used these 

sediment data to estimate risks to human health through theoretical partitioning of sediment contaminants 

to fish and subsequent human consumption of fish by recreational users.  The results of the HHRA in the 

Draft Technical Memorandum indicated that risks (carcinogenic and non-carcinogenic) to all human 

receptors, with the exception of an adult recreational user consuming fish exposed to average sediment 

concentrations, were unacceptable.  The ecological risk assessment presented in the Draft Technical 

Memorandum indicated that site-related contaminants posed minimal risks to benthic invertebrates and 

upper-level receptors. 

 

Based on comments received from both the USEPA Region 4 and the SCDHEC, the Draft Technical 

Memorandum was revised but not formally submitted to these agencies for their review.  Revisions 

included changes to exposure assumptions for identified receptors as a result of a subsequent interview 

with local civilian fisher persons known to frequently fish at the 3rd Battalion Pond.  The interview indicated 

that the local civilian population consumes more fish than was assumed during the preparation of the 

Draft Technical Memorandum.  Subsequent discussions with USEPA Region 4 and SCDHEC on the 

proposed revisions of the Draft Technical Memorandum have indicated that they have concerns with the 

Draft Technical Memorandum and the proposed revisions, especially with the methods used to estimate 
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potential fish tissue concentrations using sediment data and with the exposure assumptions for the 

identified receptors.   

 

Sediment-to-fish tissue models, using the 2001 and 2003 sediment data, were used in the development 

of the draft Technical Memorandum (TtNUS, July 2008) to estimate fish tissue concentrations resulting 

from exposure of fish to measured contaminant concentrations in post-remedy sediment samples.  Draft 

results indicated slightly elevated risk.  Comments were received on the models used and an alternative 

model for estimating mercury concentrations in fish was recommended by USEPA.  [SCDHEC has 

concerns that application of the model recommended by USEPA would result in risks that would be 

overestimated due to non-representative assumptions (i.e., limited interview of one individual to represent 

subsistence fisher ingestion rates).  In addition, SCDHEC believes that it is unlikely that fish would be 

exposed exclusively to post-remedy contamination.  The fisher receptor would also have to collect only 

species whose home range throughout its life stages was exclusive to the boundaries of the post remedy 

sediments.] 

 

The USEPA recommended model and other changes to the modeling procedures will be implemented 

and the results presented in the revised Technical Memorandum.  The estimated fish tissue 

concentrations derived by the use of these models and based on post-remedy sediment samples will be 

compared to the same screening values indicated in this SAP to meet CERCLA requirements.  If the 

screening values are exceeded, the Navy will take a conservative position and state that post-remedy 

sediment concentrations could be contributing to unacceptable levels of contamination in fish with respect 

to human consumption and decide to accept actual fish tissue sample results for the purpose of making 

decisions pertaining to ICs and for the purpose of risk communication.  SCDHEC also believes that fish 

tissue sampling is supported because the RI states that if fishing use increases, then risk should be 

reevaluated.  SCDHEC feels that although there are concerns with the limited interview of one individual, 

it does seem that fish consumption has increased, and therefore fish tissue samples were necessary for 

due diligence for this individual. 

 

Once fish tissue sampling has been completed, the measured fish tissue concentrations will be used to 

calculate potential risks to human receptors resulting from consumption of fish from the 3rd Battalion 

Pond, which, in addition to post-remedy exposed fish, may contain fish exposed to pre-remedy 

conditions, as well as conditions and contaminants external to the pond and removed from Site 3. 

 

In the uncertainties section of the HHRA in the revised Technical Memorandum, the estimated fish tissue 

concentrations will be compared against actual fish tissue concentrations in tabular form and the 

uncertainties associated with both approaches will be discussed. 
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10.3 CONCEPTUAL SITE MODEL 

The source of contaminants at Site 3 is buried material from historical landfill activities at the site.  COCs, 

based on multiple investigations, are 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs, mercury, and copper.  

Remediation activities in 2000 and 2001 (placement of a soil cover, construction of a paved road, and 

covering of contaminated sediment, etc.) eliminated the human and ecological receptor direct contact 

exposure route for surface soil, minimized potential exposure of surface runoff to contaminated material, 

and minimized groundwater migration through the landfill (TtNUS, September 2000).  Consequently, the 

impact of surface water runoff and groundwater discharge on surrounding surface water and sediment 

has also been minimized.  Sediment in the 3rd Battalion Pond that was not covered during the 2000 and 

2001 remediation activities may continue to have an impact on ecological receptors (although the 

ecological risk assessment based on post-remedy sediment data and presented in the Draft Technical 

Memorandum indicated that the impact would be negligible) and on human receptors that may consume 

fish exposed to the uncovered sediment.  Direct contact with the uncovered sediment by construction 

workers and maintenance workers has also been shown to present acceptable risks.  

 

10.4 PROBLEM DEFINITION 

The Draft Technical Memorandum indicated that risks were unacceptable for humans who regularly 

consume fish exposed to sediment within the 3rd Battalion Pond next to the landfill.  Through discussions 

with USEPA and SCDHEC on the Draft Technical Memorandum, their written comments on the Draft 

Technical Memorandum, and proposed revisions to the document, the COPCs for this investigation are 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs (based on a concern prior to remedy implementation), mercury 

and copper.  These COCs have become the COPCs to be evaluated during this data collection effort and 

risk assessment.  New COCs will be determined based on the assessment of risk from consumption of 

fish caught at the 3rd Battalion Pond. 

 

Past estimates of human health risk from consumption of fish taken from the 3rd Battalion Pond were 

based on extrapolations of sediment data to concentrations of contaminants contained in the fish.  Past 

risk estimates were also based on assumptions concerning the amount of consumption.  These 

extrapolations and assumptions introduced uncertainties into the risk estimates that are considered by the 

project team to be relatively large.  Because of these relatively large uncertainties, and the availability of 

more recent information concerning actual fish consumption, the project team believes a more accurate 

risk assessment should be conducted.  This risk assessment would require measurements of 

contaminants in fish tissue that are representative of contaminants consumed by humans. The outcome 

of the risk assessment will be used by the project team to make a defensible remedial decision pertaining 

to ICs that would be presented in the Final ROD for Site 3 and to communicate risks to the local fishers. 
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PAI-03-SD-41-01 PAI-03-SD-41-01-AVG PAI-03-SD-41-01-D PAI-03-SD-42-01 PAI-03-SD-43-01 PAI-03-SD-44-01 PAI-03-SD-45-01 PAI-03-SD-45-01-AVG PAI-03-SD-45-01-D
PARAMETER

10/16/01 10/16/01 10/16/01 10/16/01 10/16/01 10/16/01 10/16/01 10/16/01 10/16/01
Semivolatile Organics (µg/kg)
 ACENAPHTHENE NA NA 6.71 28  U  28  J  28  J  26  U  70  UJ  56  U  42  UJ  42  UJ  42  U  
 ANTHRACENE NA NA 46.9 28  UJ  46  J  78  J  26  U  70  UJ  56  U  42  UJ  14  J  14  J  
 BENZO(A)ANTHRACENE NA NA 74.8 24  J  162  J  300  J  66 29  J  12  J  30  J  48.5  J  67
 BENZO(A)PYRENE NA NA 88.8 11  J  90.5  J  170  J  48 70  UJ  56  U  14  J  22  J  30  J  
 BENZO(B)FLUORANTHENE NA NA 655 19  J  124.5  J  230  J  59 25  J  13  J  25  J  35  J  45
 BENZO(G,H,I)PERYLENE NA NA 655 28  UJ  42.5  J  71  J  30 70  UJ  56  U  12  J  12  J  42  U  
 BENZO(K)FLUORANTHENE NA NA 655 7  J  44.5  J  82  J  24  J  70  UJ  56  U  42  UJ  14  J  14  J  
 CHRYSENE NA NA 108 12  J  101  J  190  J  34 70  UJ  56  U  17  J  24  J  31  J  
 DIBENZO(A,H)ANTHRACENE NA NA 6.22 28  U  26  J  26  J  12  J  70  UJ  56  U  42  UJ  42  UJ  42  U  
 FLUORANTHENE NA NA 113 42  J  256  J  470  J  91 34  J  21  J  58  J  89  J  120
 FLUORENE NA NA 21.2 28  U  25.5 37 26  U  70  UJ  56  U  42  UJ  8  J  8  J  
 INDENO(1,2,3-CD)PYRENE NA NA 655 28  UJ  67  J  120  J  46 70  UJ  56  U  42  UJ  18  J  18  J  
 PHENANTHRENE NA NA 86.8 7  J  163.5  J  320  J  23  J  70  UJ  56  U  23  J  54.5  J  86
 PYRENE NA NA 153 22  J  176  J  330  J  53 21  J  12  J  33  J  45  J  57
TOTAL PAHs(4)

NA NA 1684 216 1117 1991 405 434 325 322 410 518
BAP EQUIVALENTS(5) NA 15 NA 31 152 262 77 79 62 43 53 64
Pesticides/PCBs (µg/kg)
 4,4'-DDD 33.6 2000 1.22 3.8  J  3.3  J  2.8  J  1.4  J  12  UJ  9.2  U  7.1  U  7.05  U  7.0  U  
 4,4'-DDE 31.6 1400 2.07 1.8  J  1.6  J  1.4  J  1.5  J  2.9  J  1.7  J  1.6  J  1.65  J  1.7  J  
 4,4'-DDT 34.5 1700 1.19 12  J  6.55  J  1.1  J  1.5  J  12  UJ  9.2  U  7.1  U  7.05  U  7.0  U  
TOTAL DDT(7) 99.8 NA 1.58 17.6 11.45 5.3 4.4 14.9 10.9 8.7 8.7 8.7
 ALPHA-CHLORDANE 13.9 1600(9) 0.5(9) 2.4  U  2.4  U  2.4  U  6.6 6.0  UJ  4.7  U  3.6  U  3.6  U  3.6  U  
 GAMMA-CHLORDANE 13.2 1600(9) 0.5(9) 2.4  U  2.4  U  2.4  U  2.2  U  6.0  UJ  4.7  U  3.6  U  3.6  U  3.6  U  
Inorganics (mg/kg)
 ARSENIC 12.2 0.39 7.24 2 1.9 1.8 2.2 9.5  J  13.6 3.8 4.2 4.6
 COPPER 10.1 3100 18.7 4.5 4 3.5 5 19.7  J  27.1 9.9 10.55 11.2
 LEAD 20.6 400(10) 30.2 7 6.15 5.3 13.2 19.0  J  27.3 12.6 13.4 14.2
 MERCURY 0.09 23(11) 0.13 0.01 0.01 0.01 0.04 0.06  J  0.06 0.05 0.05 0.05
 ZINC 45 23000 124 12.7 11.2 9.7 20.3 50.3  J  67.7 32.0  J  49.8  J  67.6  J  

PCBs were analyzed for but not detected in these five samples.

TABLE 10-1

SUMMARY OF 2001 SEDIMENT ANALYTICAL RESULTS
SITE 3 - CAUSEWAY LANDFILL

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 5

BACKGROUND/
TYPICAL FACILITY 

PESTICIDE 

CONCENTRATION(1)

USEPA SCREENING 
LEVEL FOR 

RESIDENTIAL SOIL(2)

USEPA 
REGION 4 

ESV(3)

MARSH SIDE SAMPLES
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PAI-03-SD-46-01 PAI-03-SD-47-01 PAI-03-SD-48-01 PAI-03-SD-49-01
PARAMETER

10/16/01 10/16/01 10/16/01 10/16/01
Semivolatile Organics (µg/kg)
 ACENAPHTHENE NA NA 6.71 28  U  50  U  34  U  28  U  
 ANTHRACENE NA NA 46.9 28  U  50  U  34  U  28  U  
 BENZO(A)ANTHRACENE NA NA 74.8 28  U  18  J  13  J  13  J  
 BENZO(A)PYRENE NA NA 88.8 28  U  50  U  34  U  28  U  
 BENZO(B)FLUORANTHENE NA NA 655 28  U  15  J  10  J  10  J  
 BENZO(G,H,I)PERYLENE NA NA 655 28  U  50  U  34  U  28  U  
 BENZO(K)FLUORANTHENE NA NA 655 28  U  50  U  34  U  28  U  
 CHRYSENE NA NA 108 28  U  11  J  9  J  6  J  
 DIBENZO(A,H)ANTHRACENE NA NA 6.22 28  U  50  U  34  U  28  U  
 FLUORANTHENE NA NA 113 28  U  25  J  28  J  27  J  
 FLUORENE NA NA 21.2 28  U  50  U  34  U  28  U  
 INDENO(1,2,3-CD)PYRENE NA NA 655 28  U  50  U  34  U  28  U  
 PHENANTHRENE NA NA 86.8 28  U  50  U  10  J  12  J  
 PYRENE NA NA 153 28  U  17  J  17  J  14  J  
TOTAL PAHs(4)

NA NA 1684 (6) 296 213 340
BAP EQUIVALENTS(5) NA 15 NA (6) 56 38 32
Pesticides/PCBs (µg/kg)
 4,4'-DDD 33.6 2000 1.22
 4,4'-DDE 31.6 1400 2.07
 4,4'-DDT 34.5 1700 1.19
TOTAL DDT(7) 99.8 NA 1.58
 ALPHA-CHLORDANE 13.9 1600(9) 0.5(9)

 GAMMA-CHLORDANE 13.2 1600(9) 0.5(9)

Inorganics (mg/kg)
 ARSENIC 12.2 0.39 7.24 0.84 7.7 3.5 1
 COPPER 10.1 3100 18.7 1.9 10.2 6.2 1.1
 LEAD 20.6 400(10) 30.2 4.7 17.7 11.2 4.2
 MERCURY 0.09 23(11) 0.13 0.05 0.08 0.2 0.04
 ZINC 45 23000 124 7.3 36.1 28.6 6.7

PAGE 2 OF 5

TABLE 10-1

SUMMARY OF 2001 SEDIMENT ANALYTICAL REUSLTS
SITE 3 - CAUSEWAY LANDFILL

MCRD PARRIS ISLAND, SOUTH CAROLINA

POND SIDE AREA 1 SAMPLESBACKGROUND/
TYPICAL FACILITY 

PESTICIDE 

CONCENTRATION(1)

USEPA SCREENING 
LEVEL FOR 

RESIDENTIAL SOIL(2)

USEPA 
REGION 4 

ESV(3)
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PAI-03-SD-50-01 PAI-03-SD-51-01 PAI-03-SD-52-01
PARAMETER

10/15/01 10/15/01 10/15/01
Semivolatile Organics (µg/kg)
 ACENAPHTHENE NA NA 6.71
 ANTHRACENE NA NA 46.9
 BENZO(A)ANTHRACENE NA NA 74.8
 BENZO(A)PYRENE NA NA 88.8
 BENZO(B)FLUORANTHENE NA NA 655
 BENZO(G,H,I)PERYLENE NA NA 655
 BENZO(K)FLUORANTHENE NA NA 655
 CHRYSENE NA NA 108
 DIBENZO(A,H)ANTHRACENE NA NA 6.22
 FLUORANTHENE NA NA 113
 FLUORENE NA NA 21.2
 INDENO(1,2,3-CD)PYRENE NA NA 655
 PHENANTHRENE NA NA 86.8
 PYRENE NA NA 153
TOTAL PAHs(4)

NA NA 1684
BAP EQUIVALENTS(5) NA 15 NA
Pesticides/PCBs (µg/kg)
 4,4'-DDD 33.6 2000 1.22
 4,4'-DDE 31.6 1400 2.07
 4,4'-DDT 34.5 1700 1.19
TOTAL DDT(7) 99.8 NA 1.58
 ALPHA-CHLORDANE 13.9 1600(9) 0.5(9)

 GAMMA-CHLORDANE 13.2 1600(9) 0.5(9)

Inorganics (mg/kg)
 ARSENIC 12.2 0.39 7.24 10.5 5.2 9.3
 COPPER 10.1 3100 18.7 22.5 7.7 13.8
 LEAD 20.6 400(10) 30.2 35.8 13.3 26.8
 MERCURY 0.09 23(11) 0.13 0.12 0.07 0.13
 ZINC 45 23000 124 72.5 25.4 48.4

PCBs were analyzed for but not detected in these three samples.

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 3 OF 5

TABLE 10-1

SUMMARY OF 2001 SEDIMENT ANALYTICAL RESULTS
SITE 3 - CAUSEWAY LANDFILL

POND SIDE AREA 2 SAMPLESBACKGROUND/
TYPICAL FACILITY 

PESTICIDE 

CONCENTRATION(1)

USEPA REGIONAL 
SCREENING LEVEL 
FOR RESIDENTIAL 

SOIL(2)

USEPA 
REGION 4 

ESV(3)
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PAI-03-SD-53-01 PAI-03-SD-54-01 PAI-03-SD-55-01
PARAMETER

10/15/01 10/15/01 10/15/01
Semivolatile Organics (µg/kg)
 ACENAPHTHENE NA NA 6.71
 ANTHRACENE NA NA 46.9
 BENZO(A)ANTHRACENE NA NA 74.8
 BENZO(A)PYRENE NA NA 88.8
 BENZO(B)FLUORANTHENE NA NA 655
 BENZO(G,H,I)PERYLENE NA NA 655
 BENZO(K)FLUORANTHENE NA NA 655
 CHRYSENE NA NA 108
 DIBENZO(A,H)ANTHRACENE NA NA 6.22
 FLUORANTHENE NA NA 113
 FLUORENE NA NA 21.2
 INDENO(1,2,3-CD)PYRENE NA NA 655
 PHENANTHRENE NA NA 86.8
 PYRENE NA NA 153
TOTAL PAHs(4)

NA NA 1684
BAP EQUIVALENTS(5) NA 15 NA
Pesticides/PCBs (µg/kg)
 4,4'-DDD 33.6 2000 1.22 5.7  U  5.5  U  2.7  J  
 4,4'-DDE 31.6 1400 2.07 5.7  U  1.2  J  1.7  J  
 4,4'-DDT 34.5 1700 1.19 5.7  U  5.5  U  1.3  J  
TOTAL DDT(7) 99.8 NA 1.58 (8) 6.7 5.7
 ALPHA-CHLORDANE 13.9 1600(9) 0.5(9) 2.9  U  2.8  U  3.2  U  
 GAMMA-CHLORDANE 13.2 1600(9) 0.5(9) 2.9  U  3.4 3.2  U  
Inorganics (mg/kg)
 ARSENIC 12.2 0.39 7.24 2.1 3.6 5.1
 COPPER 10.1 3100 18.7 3.2 4.1 5.6
 LEAD 20.6 400(10) 30.2 9.9 10 13.7
 MERCURY 0.09 23(11) 0.13 0.09 0.04 0.05
 ZINC 45 23000 124 16.5 20.4 25.9

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 4 OF 5

TABLE 10-1

SUMMARY OF 2001 SEDIMENT ANALYTICAL RESULTS
SITE 3 - CAUSEWAY LANDFILL
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TYPICAL FACILITY 
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements 

(UFP-QAPP Manual Section 2.6.1) 
 

The Project Team (Navy RPM, MCRD Parris Island POC, TtNUS TOM, USEPA RPM, and SCDHEC 

RPM) will use the data to make decisions identified in Section 11.4 relative to action limits presented in 

Section 11.4 and worksheet #15.  The type, quantity and quality of data required are described in 

Sections 11.1 through 11.6 and on Worksheet #17.  Specifications on data quality used to develop 

minimum numbers of samples to be collected from specified fish populations are provided in Section 

11.5.  Data will be collected by TtNUS and will be reported in a technical memorandum as described on 

Worksheet #16. 

 

11.1 IDENTIFICATION OF STUDY GOAL (STEP 2) 

The study goal is to determine whether  human health risk from exposure to 4,4’-DDD, 4,4’-DDE, 4,4’-

DDT, total PCBs (sum of PCB congeners), copper and mercury in fish tissue is acceptable for 

recreational and subsistence fisher persons who consume fish from the 3rd Battalion Pond.  If human 

health risks are acceptable [hazard quotients (HQs) or hazard indices (HIs) developed on a target organ-

/effect-specific basis less than 1 and incremental lifetime cancer risks (ILCRs) less than 1 x 10-4)], then no 

action is required for consumption of fish from the 3rd Battalion Pond for this component of the selected 

remedy in the final ROD.  Continuation of institutional controls (ICs), in the form of land use controls 

(LUCs) implemented as part of the Interim Remedy to protect the integrity of the soil cover and rip-rap 

placement, would still be required. 

 

If human health risk is determined to be unacceptable by fish tissue testing, then existing LUCs (fishing 

restrictions) developed to support the Interim Remedy will be updated as necessary to protect all human 

receptors as a component of the final remedy for Site 3.   

 

11.2 INFORMATION INPUTS (STEP 3) 

To meet the study goals of the investigation, the physical and chemical data that will be collected at Site 3 

are as follows: 

 

1. Previously collected data including original RI data (TtNUS, November 1999) and Draft Technical 

Memorandum post-remedy sediment data (TtNUS, July 2008) were used to identify target 

contaminants.   

 

2. Subsistence fisher person exposure assumptions:  Exposure assumptions for the HHRA to be 

performed using the fish tissue data were selected through application of USEPA subsistence fisher 

person guidance (Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories, 

USEPA, November 2000). 
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3. Field parameters:  3rd Battalion Pond water quality indicator data: dissolved oxygen, pH, temperature, 

salinity, turbidity, and conductivity will be collected to document site conditions.  Meteorological data 

will also be collected and recorded during the sampling event.   

 

4. Fish tissue samples (fillets) collected from 3rd Battalion Pond (Figure 17-1) will be analyzed for 4,4’-

DDD, 4,4’-DDE, 4,4’-DDT, PCB congeners, copper, and mercury.  The sampling methods are 

presented in Worksheet #18 and the analytical methods are presented in Worksheet #19.   

 

5. Reference data will be collected from one other location at MCRD Parris Island (as noted in Section 

11.3) that is near Site 3 and includes the same species of fish as the 3rd Battalion Pond.  The 3rd 

Battalion Pond fish tissue sample results will be compared to the reference location fish tissue sample 

results. 

 

6. Screening values:  The screening values provided in Guidance for Assessing Chemical Contaminant 

Data for Use in Fish Advisories (USEPA, November 2000) will be used for comparison to Site 3 data 

and in order to select COPCs to be used in the risk assessment. 

 

11.3 STUDY BOUNDARIES (STEP 4) 

Although covered with clean soil and a two-lane road, Site 3 (Causeway Landfill) is predominantly fill 

material, including refuse. The causeway covers approximately 10 acres and is 4,000 feet long, 100 feet 

wide, and 10 feet high (above the water surface).  The causeway currently separates the 3rd Battalion 

Pond (northeast of the causeway) from a marshy area (southwest of the causeway).  The geographical 

horizontal study area boundaries for this investigation are the limits of the 3rd Battalion Pond.  The 

physical vertical boundary for this investigation is limited to the depth of the pond, which is reportedly 

approximately 5 feet below the water surface.  The investigation will extend to this depth to include 

collection of fish that typically forage along the pond bottom. 

 

There are two fish populations of interest: 1) fish in the 3rd Battalion Pond that are potentially 

contaminated by Site 3 and could be consumed by humans; and 2) fish that are not potentially 

contaminated by Site 3, but are similar to those potentially contaminated by Site 3 and could also be 

consumed by humans.  The first population is the study population.  Fish consumed from this population 

represent a potential contaminant exposure pathway.  The second population is called the reference 

population.  Fish consumed from this population represent human health risks in the absence of influence 

from Site 3.   

 

A key feature of a reference location is that fish in that location should not have a chance to migrate to the 

3rd Battalion Pond, and fish from 3rd Battalion Pond should be excluded from migrating to the reference 

location.  If this condition is not achieved, the reference and study populations could mix and confound 
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the eventual data interpretation.  Another key feature is that the reference location should be as similar as 

possible to the study location except that if should not have the potential to be affected by Site 3 

contaminants.  If this condition is not achieved, the risk estimates for the reference population will be 

overestimated, which will cause the study area risks to appear to be relatively less than it actually is. 

 

One reference location was selected as opposed to multiple reference locations because of the logistical 

problems that arise from sampling more than one reference location.  A tidal creek known as General’s 

Landing Creek, which is located in the southern portion of Parris Island (Figure 17-2), was chosen to be 

the reference location.  The marsh traversed by General’s Landing Creek is a large expanse of cordgrass 

(Spartina alterniflora) intersected by smaller tidal channels, similar to the study area.  This reference 

location is within MCRD Parris Island, but outside of the 3rd Battalion Pond.  Aerial photographs, historical 

maps, interviews with Natural Resources personnel at MCRD Parris Island, and a site inspection indicate 

that the fish and waters of this location are physically similar to the 3rd Battalion Pond but they could not 

be contaminated by Site 3.  Although intermixing of the study and reference populations cannot be 

completely ruled out, it is believed that the physical location of General’s Landing Creek and surface 

water flow directions limit the potential for mixing of these populations to a very small probability. 

 

The portion of the fish of interest is the filet, as this represents the greatest portion of the diet.  Additional 

details concerning the types of representative fish that should be targeted and how to collect the fish are 

presented in Worksheet #17. 

 

11.4 ANALYTIC APPROACH (STEP 5) 

The COPCs for this study were identified on Worksheet #9.  The maximum concentration of each of these 

COPCs in any fish tissue sample will be used for comparison to screening values and the reference value 

in order to select COPCs for the HHRA and to make the decisions described below.    For any COPC, the 

reference value is defined as two times the mean COPC concentration derived from the reference 

location data set.  For decision making related to this investigation, it is important to ensure that 

concentrations in fish tissue from the reference location do not exceed the screening values (indicating 

that there may be risks associated with consuming these fish).  However, the decisions that will be made 

if any reference location data do exceed their screening values are also described below.  The flow chart 

illustrates the site decisions. 

 

Parris Island has a history of applying oil to dirt roads, which would be a widespread, common use, and 

could have also occurred at Site 3.  In addition, whether site related (i.e., MCRD common use) or not, 

PCBs can be widespread in the environment and should not be discounted from anthropogenic 

measurement. 

 

Reference Value is two times the mean COPC reference location concentration.  
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Stakeholders other than the project team include the South Carolina Bureau of Water (works together with 

SCDHEC to provide fish consumptions advisories in the state of South Carolina). 

 

Each individual parameter analyzed (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs, mercury, and copper) will 

be evaluated as per the flowchart. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notify stakeholders 
(beyond project team) 

Are the Site 3 data for each parameter greater than 
the reference values? 

Conduct Risk 
Assessment.  Is risk 

unacceptable? 

Current sediment 
remedy is final.  No 
fish restrictions are 
necessary for final 
ROD (current fish 

advisory signage will 
be removed). 

Compare Site 3 data for each parameter to 
screening values.  Is maximum Site 3 fish 

tissue concentration greater than screening 
values for selected parameter? 

No

No 

Yes 

No

Yes

Yes

No 

LUCs such as fish restrictions will be evaluated by 
the Project Team for inclusion in the Final 

Remedy.  The need for Long-Term Monitoring 
(additional fish sampling) will be evaluated by the 

Project Team.  Risk communication to current 
receptors will be implemented.

Yes 

Compare reference data for each parameter 
to appropriate screening value.  Are reference 

data greater than screening values? 

 

 

Human Health Risk Assessment: 

Maximum fish tissue concentrations will be compared to the screening values identified in Section 11.2 to 

identify COPCs that will be carried through the risk assessment calculations.  Average fish tissue 

concentrations across all of the 3rd Battalion Pond will be used as EPCs in the HHRA calculations. 

   

The HHRA will consist of five components including the selection of COPCs, exposure assessment, 

toxicity assessment, risk characterization, and uncertainty analysis.  The methodology to be used for the 

HHRA is presented in Appendix B. 

 

11.5 PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The Project Team decided during the DQO scoping session (May 18 to 20, 2009) to collect 16 fish from 

the 3rd Battalion Pond and 8 fish from the reference location.  A required number of samples using 

statistics was also computed.  To obtain this estimate, decision performance specifications in accordance 
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with the USEPA DQO guidance were developed (USEPA, 2006).  The specifications are described 

below; details are presented in Appendix C. 

 

Null hypothesis: human consuming fish from the 3rd Battalion Pond are at greater health risk than 

humans consuming the fish from the reference location. 

Alternate hypothesis: human consuming fish from the 3rd Battalion Pond are not at greater health risk 

than humans consuming the fish from the reference location. 

Alpha: A 5 percent chance was allowed for concluding that the risk from exposure to the study area fish 

is not unacceptable when in fact it is. 

Beta: A 10 percent chance was allowed for taking action unnecessarily to reduce or eliminate human 

health risk unnecessarily when the risks are not unacceptable.  

Minimum Detectable Difference: Detecting a difference of two standard deviations, or less, between the 

study and reference populations is desired.  

 

The MARSSIM Sign Test of Visual Sampling Plan, Version 5.4.2, was used to compute the minimum 

number of samples based on these specifications.  No constraints were placed on the statistical 

distributions of either the pond or reference location data set.  To aid the calculations, the standard 

deviations for data from the two populations to be sampled were assumed to be identical although this 

may not be true in practice.  The computed total number of samples (3rd Battalion Pond plus reference 

location) was 18 with an assumption that nine samples would be collected from both the pond and the 

reference locations.  Details are provided in Appendix C.  Eighteen is less than the originally planned total 

number of samples (24 samples).  Greater confidence in decision making is typically achieved as the 

number of data points increases.  This means 24 samples will provide good confidence that the team will 

make the correct decision, as long as the planned data can be collected, even though the number of 

samples is not equal between the two data sets.   

 

11.6 PLAN FOR OBTAINING DATA (STEP 7) 

 

To ensure good spatial coverage of the 3rd Battalion Pond, fish for tissue analysis will be collected at four 

areas within the 3rd Battalion Pond, as shown on Figure 17-1.  In addition, fish for tissue analysis will be 

collected from one reference location to account for contaminants that may not be associated with Site 3 

but that could bioaccumulate in fish collected for this investigation.  Additional details of the sampling 

design and the underlying rationale are presented on Worksheet #17.  Fish samples will be analyzed for 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs (sum of PCB congeners), copper, and mercury according to 

the analytical methods presented in Worksheet #19. 
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SAP Worksheet #12 -- Measurement Performance Criteria Table Field Quality Control Sample – All Fractions 

(UFP-QAPP Manual Section 2.6.2) 

 

Quality Control 
Sample 

 

Analytical Group 
 
 

Frequency 
 
 

Data Quality 
Indicators  

 

Measurement 
Performance Criteria 

 

Quality Control Sample 
Assesses Error for 

Sampling (S), Analytical 
(A) or both (S&A) 

Matrix Spike All 1 per 20 field samples 
collected (1 per 16 3rd 
Battalion Pond samples 
and 1 per 8 reference 
locations samples). 

Accuracy/Bias Laboratory Control Sample 
(LCS) control limits of 
associated target analytes.

S&A 

Matrix Spike Duplicate All 1 per 20 field samples 
collected (1 per 16 3rd 
Battalion Pond samples 
and 1 per 8 reference 
locations samples). 

Accuracy/Bias LCS control limits of 
associated target analytes.

S&A 

Field Duplicate All 1 per 10 field samples 
collected [2 from3rd 
Battalion Pond (1 top 
predator and 1 bottom 
feeder) and 1 from the 
reference location (either 
a top predator or a 
bottom feeder)]. 

Precision Fish tissue samples 
Relative Percent 
Difference (RPD) of 20 for 
metals and 50 for 
organics. 

S 

Cooler Temperature 
Blank 

All One per cooler. Accuracy/ 
Representativeness 

Between 2 and 6 degrees 
Celsius (°C). 

S&A 
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table 

(UFP-QAPP Manual Section 2.7) 

Secondary Data 

 

Data Source 
(originating organization, report   

title and date) 

Data Generator(s) 
(originating organization, data 

types, data generation / 
collection dates) 

How Data Will Be Used 
Limitations on Data 

Use 

Historical Data 

TtNUS, November 1999.  
RCRA Facility Investigation for 
Site/SWMU 3 – Causeway 
Landfill, MCRD Parris Island 

NAVFAC SE 

Background information will 
be used in future planning of 
the fish tissue sampling effort, 
if necessary. 

None, the data were fully 
validated. 

Historical Data 

TtNUS, July 2008.  Technical 
Memorandum Post-
Construction Risk Assessment 
for Site 3 – Causeway Landfill, 
MCRD Parris Island (draft) 

NAVFAC SE 

Background information will 
be used in future planning of 
the fish tissue sampling effort, 
if necessary. 

None, the data were fully 
validated. 
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SAP Worksheet #14 -- Summary of Project Tasks 

(UFP-QAPP Manual Section 2.8.1)   

   

The field tasks associated with the Site 3 fish tissue sampling are summarized below and short 

descriptions of these tasks are provided. All data recording and management procedures are described in 

Worksheet #29. 

 

• Mobilization/demobilization 

• Fish tissue sampling 

• Monitoring equipment calibration 

• Field decontamination procedures 

• Field documentation procedures 

• Sample custody and shipment tasks 

 

Mobilization/Demobilization 

Mobilization will consist of the delivery of all equipment, materials, and supplies to the site, the complete 

assembly in satisfactory working order of all such equipment at the site, and the satisfactory storage at 

the site of all such materials and supplies.  TtNUS will coordinate with the base to identify locations for the 

storage of equipment and supplies. 

 

In addition, TtNUS will obtain all necessary permits for collecting fish [i.e., Department of Natural 

Resources (DNR) Scientific Collecting Permit]. 

 

Site-specific health and safety training for all Tetra Tech field staff and subcontractors will be provided as 

part of the mobilization activities.  Health and safety requirements such as daily tailgate meetings are 

described in detail in the site-specific TtNUS HASP.  

 

Demobilization will consist of the prompt and timely removal of all equipment, materials, and supplies 

from the site following completion of the work.  Demobilization includes the cleanup and removal of waste 

generated during the conduct of the investigation. 

 

Fish Tissue Sampling 

Fish will be collected from four areas (two areas in each of the two lobes) within the 3rd Battalion Pond, as 

shown on Figure 17-1 to obtain adequate spatial coverage of the pond.  In each area within the pond two 

samples of top predators (red drum or croaker) and two samples of bottom feeders (mullet), as described 

below, will be collected for a total of 8 top predators and 8 bottom feeders from the 3rd Battalion Pond.  In 

addition, four samples of top predators (red drum or croaker) and four samples of bottom feeders (mullet) 

will be collected for tissue analysis from the reference location (Figure 17-2) or an equivalent location.  
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The 3rd Battalion Pond fish tissue sample results will be compared to the reference location fish tissue 

sample results. 

 

The species targeted for collection are red drum or croaker (top predators) and mullet (bottom feeders).  

Red drum and croaker are top predators and as such are good indicators of contaminant (copper and 

mercury) transfer through the food chain.  Mullet are primarily bottom feeders; therefore, they have 

increased exposure to contaminants in sediment (DDx and PCBs). 

 

Fish samples will be collected using a combination of gill nets, hoop/fyke nets, and rod/reel (as 

necessary). Upon collection, fish will be separated by species and immediately placed on wet ice for 

processing.  Live non-target fish, or appropriate back-up species, will not be collected during this 

investigation and will be returned to the water.   

 

Gill nets are made of monofilament and resemble tennis nets.  They are stretched across water bodies to 

capture fish as they pass through the net by snagging them as they retreat.  The nets are available in 

various lengths, heights, and mesh opening sizes.  The mesh openings are sized for the type of fish to be 

collected.  Gill nets may be placed anywhere in the water column (bottom to surface), which makes them 

particularly versatile.    

 

Hoop nets are cone-shaped nets with successively smaller hoops and openings from the front to the 

back. The nets are available in various lengths, diameters, and mesh opening sizes; however, they 

typically sample a smaller area than gill nets.  The nets can be fitted with “wings” to help direct the fish 

into them.  Net equipped with wings are referred to as fyke or wing nets.  The fish are “funneled” into the 

back of the nets and have a difficult time swimming out because of the small opening after the last hoop 

and are thus “trapped.”  These nets are useful in collecting various sizes of fish because they are less 

size restrictive than gill nets.  The hoop nets are generally baited with cat food or cut bait (generally a 

strong-smelling oily fish).  Some species, particularly those attracted to cover, structure, or bait, are more 

susceptible than others to capture in hoop/fyke nets. 

 

Fish may be collected by trot lines, which are strings of hooks (usually at least 20) that are uniformly 

secured to a thick line.  The hooks are baited and deployed on the bottom of the water body with at least 

one end secured to the shore.  They are useful for collecting bottom feeders and may be used if adequate 

numbers of bottom feeders are not collected via gill netting. 

 

Finally, fish may be collected by rod and reel using baited hooks, which are useful for collecting both 

predator fish and bottom feeders and may be used if adequate numbers of bottom feeders and/or top 

predators are not collected via netting. 
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As noted above, two samples of top predators (red drum or croaker) and two samples of bottom feeders 

(mullet) will be collected at each of the four locations within the 3rd Battalion Pond and four samples of top 

predators (red drum or croaker) and four samples of bottom feeders (mullet) will be collected at the 

reference location.  Each whole fish will be submitted to the laboratory.  Once arriving at the laboratory 

the fish will be filleted, with the left fillet submitted for laboratory analysis. The right fillet of two fish from 

the 3rd Battalion Pond (one top predator and one bottom feeder) and the right fillet of one fish from the 

reference location (either a top predator or a bottom feeder) will be analyzed as a duplicate.  

 

An attempt will be made to collect fish that are of edible and legal size, if possible.  The potential for 

receptors to harvest other-than-legal size fish will be addressed in the uncertainty section of the HHRA.  

For red drum the targeted size is between 15 and 23 inches in length.  Larger red drum may be kept if a 

sufficient number of red drum or croaker are not caught at each location.  An attempt will be made to 

collect croaker and mullet that are a minimum of 12 inches in length.  If after three days, an adequate 

number of suitable fish of each species have not been collected at each proposed sample location, 

additional fish from other proposed sample locations may be substituted at the discretion of the human 

health risk assessor.  It is intended that one-half of the total number of fish be collected from each lobe of 

the 3rd Battalion Pond. 

 

Collected target fish will be identified by species, measured for total length and weight, sexed (if possible 

from external examination), and examined carefully for external anomalies (fin erosion, skin ulcers, 

skeletal anomalies, and neoplasms, etc.). 

 

Sample handling, preservation, and shipping requirements for the fish samples are discussed in the site-

specific Fish Tissue Sampling SOP (Appendix D). 

 

Fillet fish samples will be analyzed for copper, mercury, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and total PCBs 

[sum of 12 World Health Organization (WHO) congeners]. 

 

Water quality parameters (pH, water temperature, salinity, dissolved oxygen, turbidity, and conductivity 

will be measured at each location when samples are collected.  Tidal influences and meteorological 

information will also be noted on the sample log sheets as per SOP SA 6.3 presented in Appendix D.   

 

Monitoring Equipment Calibration 

Monitoring equipment calibration procedures are described in Worksheet #22. 

 

Field Decontamination Procedures 

Field decontamination procedures will be performed in accordance with SOP SA 7.1 presented in 

Appendix D.   
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Field Documentation Procedures 

Field documentation will be performed in accordance with SOP SA-6.3 presented in Appendix D. 

 

A summary of all field activities will be properly recorded in a bound logbook with consecutively numbered 

pages that cannot be removed.  Logbooks will be assigned to field personnel and will be stored in a 

secured area when not in use.   

 

At a minimum, the following information will be recorded in the site logbook: 

 

• Name of the person to whom the logbook is assigned. 

• Project name. 

• Project start date. 

• Names and responsibilities of on-site project personnel including subcontractor personnel. 

• Arrival/departure time of site visitors. 

• Arrival/departure time of equipment. 

• Sampling activities and sample log sheet references. 

• Descriptions of subcontractor activities. 

• Sample pick-up information including chain of custody numbers, air bill numbers, carriers, times, and 

dates. 

• Descriptions of borehole or monitoring well installation activities and operations. 

• Health and safety issues. 

• Descriptions of photographs including date, time, photographer, roll and picture number, location, and 

compass direction of photograph. 

 

All entries will be written in ink, and no erasures will be made.  If an incorrect entry is made, striking a 

single line through the incorrect information will make the correction; the person making the correction will 

initial and date the change. 

 

Data Management 

Data management and sample tracking will be performed in accordance with SOP CT-05 presented in 

Appendix D. 
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SAP Worksheet #15 -- Reference Limits and Evaluation Table 

(UFP-QAPP Manual Section 2.8.1) 

 
Matrix: Fish 
Analytical Group: TAL Metals  

KAS  
Analyte CAS Number 

Project Action Limit(1)

(mg/kg)  
Project Action Limit 

Reference(1) 

Project 
Quantitation Limit 

Goal(2)  
(mg/kg)  

Quantitation Limit 

(mg/kg)  
Method Detection 

Limit (mg/kg) 

Copper 7440-50-8 1.97 Subsistence Fisher 0.66 1.0 0.11 

Mercury 7439-97-6 4.9E-3 Subsistence Fisher 1.6E-3 2.0E-3 6.8E-4 
 
 

Matrix: Fish 
Analytical Group: TCL Pesticides 

KAS 

Analyte CAS Number Project Action Limit(1)

(mg/kg)  
Project Action Limit 

Reference(1)    

Project 
Quantitation Limit 

Goal (2) 
(mg/kg) Quantitation Limit 

(mg/kg) 
Method Detection 

Limit (mg/kg) 

     Total DDx N/A 1.45E-3 Subsistence Fisher 4.8E-4 9.9E-3 1.2E-3 

     4,4’-DDD 72-54-8 2.05E-3 Subsistence Fisher 6.8E-4 3.3E-3 4.2E-4 

     4,4’-DDE 72-55-9 1.45E-3 Subsistence Fisher 4.8E-4 3.3E-3 3.7E-4 

     4,4’-DDT 50-29-3 1.45E-3 Subsistence Fisher 4.8E-4 3.3E-3 4.2E-4 

 
 
Matrix: Fish 
Analytical Group: PCBs 

SGS Environmental 

Analyte CAS Number Project Action Limit(1)

(pg/g)  
Project Action Limit 

Reference(1)    

Project 
Quantitation Limit 

Goal (2) 
(pg/g) 

Quantitation 
Limit (pg/g) 

Method Detection 
Limit (pg/g) 

Total PCBs N/A 245 Subsistence Fisher 82 22 11.1 

3,3',4,4'-
Tetrachlorobiphenyl 
PCB-77 

32598-13-3 
 

20 
 

Subsistence Fisher 6.8 1.0 0.769 
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SGS Environmental 

Analyte CAS Number Project Action Limit(1)

(pg/g)  
Project Action Limit 

Reference(1)    

Project 
Quantitation Limit 

Goal (2) 
(pg/g) 

Quantitation 
Limit (pg/g) 

Method Detection 
Limit (pg/g) 

3,4,4',5-
Tetrachlorobiphenyl 
PCB-81 

70362-50-4 
20 

Subsistence Fisher 
6.8 

3.0 1.16 

2,3,3',4,4'-
Pentachlorobiphenyl 
PCB-105 

32598-14-4 
20 

Subsistence Fisher 
6.8 

1.0 0.825 

2,3,4,4',5-
Pentachlorobiphenyl 
PCB-114 

74472-37-0 
20 

Subsistence Fisher 
6.8 

1.0 0.666 

2,3',4,4',5-
Pentachlorobiphenyl 
PCB-118 

31508-00-6 
20 

Subsistence Fisher 
6.8 

4.0 1.42 

2,3',4,4',5'-
Pentachlorobiphenyl 
PCB-123 

65510-44-3 
20 

Subsistence Fisher 
6.8 

6.0 2.54 

3,3',4,4',5-
Pentachlorobiphenyl 
PCB-126 

57465-28-8 
20 

Subsistence Fisher 
6.8 

1.0 0.516 

2,3,3',4,4',5-
Hexachlorobiphenyl 
PCB-156 

38380-08-4 
20 

Subsistence Fisher 
6.8 

1.0 0.844 

2,3,3',4,4',5'-
Hexachlorobiphenyl 
PCB-157 

69782-90-7 
20 

Subsistence Fisher 
6.8 

1.0 0.844 

2,3',4,4',5,5'-
Hexachlorobiphenyl 
PCB-167 

52663-72-6 
20 

Subsistence Fisher 
6.8 

1.0 0.632 

3,3',4,4',5,5'-
Hexachlorobiphenyl 
PCB-169 

32774-16-6 
20 

Subsistence Fisher 
6.8 

1.0 0.327 

2,3,3',4,4',5,5'-
Heptachlorobiphenyl 
PCB-189 

39635-31-9 
20 

Subsistence Fisher 
6.8 

1.0 0.580 
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 Footnotes 
1) Project Action Limits (PALs) were compiled from the following sources: 

 Total DDx, total PCBs, and mercury - Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories.  (US.EPA, November 2000). 
 PALs for 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and copper were developed using the Risk Calculator per the U. S. EPA Regional Screening Levels for 

Chemical Contaminants at Superfund Sites (ORNL, 2008) and the exposure assumptions provided in Guidance for Assessing Chemical Contaminant 
Data for Use in Fish Advisories (U.S. EPA, November 2000). 

 The PAL for the individual PCB congeners is the PAL for total PCBs divided by the number of World Health Organization PCB congeners (12). 
 

2) Bolded rows indicate the PAL is between the laboratory quantitation limit (QL) and method detection limit (MDL).  All results for which the QL or MDL 
exceed the PAL will receive extra scrutiny to evaluate the effect on decision making of not being able to quantify concentrations as low as the PAL.  
Additional detail on data usability assessment is provided in Worksheet #37. 

mg/kg = milligram per kilogram 
pg/g = picogram per gram 
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SAP Worksheet #16 -- Project Schedule/Timeline Table (optional format) 

(UFP-QAPP Manual Section 2.8.2) 

 

 
Dates (MM/DD/YY)  

Activity 
 

Organization  
Anticipated Date 

 of Initiation 

 
Anticipated Date 

of Completion 

 
Deliverable 

 
Deliverable 
Due Date 

Draft SAP TtNUS 5/4/09 8/23/09 Draft SAP 8/23/09 

Internal Review TtNUS  8/24/09 9/6/09 NA NA 

Revise SAP TtNUS 9/7/09 9/11/09 Draft Final SAP 9/11/09 

Government Chemist Review NAVFAC 9/13/09 10/1/09 NA NA 

Resolve Government Review 
Items – Revise SAP TtNUS, NAVFAC 9/27/09 10/12/09 Response to Comments 10/12/09 

Team Review TtNUS, Navy, EPA Region 4, 
SCDHEC 9/11/09 10/12/09 NA NA 

Response to Comments  TtNUS, NAVFAC 10/13/09 10/15/09 Response to Comments 10/15/09 

Resolve Comments TtNUS, Navy, EPA Region 4, 
SCDHEC 10/16/09 10/21/09 NA NA 

Revise SAP (Final) TtNUS 10/21/09 10/22/09 Final SAP 10/22/09 

Approve Final SAP TtNUS, Navy, EPA Region 4, 
SCDHEC 10/23/09 10/23/09 Final SAP 10/23/09 

Field Mobilization  TtNUS 10/26/09 11/4/09 NA NA 

Chemical Analysis Laboratories 11/5/09 11/19/09 NA NA 

Data Validation TtNUS 11/20/09 11/2409 Final Analytical Data 
Tables 11/24/09 

D2 Technical Memorandum TtNUS 11/25/09 12/8/09 Draft Technical 
Memorandum 12/8/09 

D2 Technical Memorandum TtNUS 12/9/09 12/9/09 Final RI Report 12/9/09 
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SAP Worksheet #17 -- Sampling Design and Rationale 

(UFP-QAPP Manual Section 3.1.1) 

 

This worksheet describes the rationale used to develop the Site 3 fish tissue sampling design and 

approach, including selection of target species, sampling locations, field sampling procedures, and 

laboratory analytical methods. 

 

Target Species 

USEPA guidance (USEPA, November 2000) recommends collection of one top predator and one bottom 

feeder as target species for human health risk assessments.  Bottom feeders spend their entire lives in 

close proximity to sediment and therefore are directly exposed to COPCs that diffuse from sediment and 

sediment pore water.  In addition, bottom feeders primarily consume invertebrates and other organisms 

that live on sediment and are also exposed to COPCs in the sediment and sediment pore water.  Bottom 

feeders may also inadvertently ingest sediment while feeding.  Contaminants such as PCBs and 

pesticides persist in sediment, and as a result, bottom feeders are common target species when 

evaluating PCB and pesticide concentrations in fish tissue. 

 

Top predators are used to determine concentrations of bioaccumulative chemicals in fish tissue.  

Bioaccumulative chemicals such as mercury accumulate at higher concentrations in each succeeding 

trophic level, and as a result, are expected to be at maximum concentrations in the top predator target 

species.  In addition, target species for HHRAs need to be fish that are consumed by human receptors.  

In an interview with an individual that routinely fishes at the 3rd Battalion Pond, flounder, spots, redfish, pin 

fish, mullet, sheep head, black drum, and croakers were identified as the type of fish that are caught in 

the pond for consumption.  An ichthyologist from the State of South Carolina originally suggested flounder 

and mullet as representative fish.  Based on discussions with field personnel familiar with collecting fish 

and with the Partnering Team (minutes from May 18 to 20, 2009 Partnering Team Meeting), it was 

decided that red drum would be the top predator target species, with croaker as a secondary top predator 

target species.  Mullet was chosen as the bottom feeder target species.  

 

The plan for fish collection is presented in Worksheet #14.  The overall sampling design targets the 

collection of two representative top feeders and two representative bottom feeders from each of the four 

lobes at the 3rd Battalion Pond (Figure 17-1) for a total of 16 fish from the pond.   This strategy helps to 

ensure good spatial coverage of the pond and limits any biases that might occur if certain portions of the 

pond would be sampled preferentially.  The requirement to collect fish of edible size ensures that the fish 

are representative of those actually consumed.   
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An attempt will also be made to collect eight fish (four top feeders and four bottom feeders) from one 

reference location as shown on Figure 17-2.  The same data collection protocol will be employed at the 

reference location as is employed at the pond.  This will ensure similar representation of both locations.  

The 3rd Battalion Pond fish tissue sample results will be compared to the reference location fish tissue 

sample results. 

 

The total number of reference and pond fish is targeted to be 24.  Three days was determined to be an 

adequate time required to collect the desired number of representative species.  If, after three days, an 

adequate number of suitable fish for each species have not been collected at each proposed sample 

location, the chance of collecting the targeted fish is assumed to be low.  In this case, additional fish from 

other proposed sample locations may be substituted at the discretion of the human health risk assessor.   

 

Sampling Locations 

Figure 17-1 shows that there are two fishing piers located along the Site 3 Causeway Landfill (one in 

each lobe of the pond near the culverts) and one pier in the northern portion of the eastern lake.  Boat 

launches are located in the northern portion of each lobe.  The pond was divided into four quadrants (two 

within each lobe).  Fish will be collected from each quadrant to provide adequate spatial coverage of the 

areas where recreational and subsistence fisher persons most frequently fish in the pond. 

 

The reference location from which fish will be collected is a tidal creek known as General’s Landing Creek 

located in the southern portion of Parris Island (Figure 17-2).  The selection of this location was based on 

a review of aerial photographs, historical maps, interviews with Natural Resources personnel at MCRD 

Parris Island, and a site inspection.   The marsh that General’s Landing Creek flows through is a large 

expanse of cordgrass (Spartina alterniflora) intersected by smaller tidal channels, and is similar in general 

conditions to the marsh that Ribbon Creek flows through downstream of the 3rd Battalion Pond.  The 3rd 

Battalion Pond was formed by construction of the causeway across Ribbon Creek, and there are no other 

impoundments on Parris Island.   

 

The reference location is expected to contain the same fish species as the 3rd Battalion Pond, and is 

much less fished by recreational fisher persons than are tidal creeks on the northern and eastern portions 

of Parris Island.  Tidal creeks along the western shoreline of Parris Island are closed and off limits during 

operation of the gun range located near the Broad River south of the 3rd Battalion Pond.  The gun range is 

typically active during much of Monday through Friday, so it would not be practical to use those tidal 

creeks as reference locations.   

 

General’s Landing Creek does not represent pristine conditions, but pristine water bodies do not exist on 

Parris Island or in nearby areas.  General’s Landing Creek does however represent anthropogenic 
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background conditions and is far enough from Site 3 that fish collected from there are not likely to have 

been exposed to contamination from Site 3.   

 

Field Sampling Procedures 

Because the 3rd Battalion Pond is saline, electrofishing can not be performed effectively in the pond.  

Consequently, fish samples will be collected using a combination of gill nets, trap nets, trot lines, and 

rod/reel (as determined by the FOL).  The same sampling procedures will be employed for collecting fish 

from the reference location. 

 

Upon collection, fish will be separated by species and immediately placed on wet ice for processing.  

Live, non-target fish shall not be collected during this investigation and will be returned to the water.   

 

The left-side fillet will be processed for laboratory analysis.  The right-side fillet from select fish will be 

used as field duplicates.   

 

Fish samples will be analyzed for 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total PCBs (sum of PCB congeners), 

copper, and mercury according to the analytical methods presented in Worksheet #19. 
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SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

 
Sampling Location/ID 

Number(1) 

 
Matrix 

 
Depth/Location 

 

 
Analytical 

Group 

 
 

Number of 
Samples  

 
Sampling Standard Operating 

Procedure Reference 

PAI-03-XX-YY-01 Fish Tissue Top Predator, 
Quadrant 1 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

 
1 

MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-02 Fish Tissue Top Predator, 
Quadrant 1 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-03 Fish Tissue Bottom Feeder, 
Quadrant 1 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-04 Fish Tissue Bottom Feeder, 
Quadrant 1 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-01 Fish Tissue Top Predator, 
Quadrant 2 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-02 Fish Tissue Top Predator, 
Quadrant 2 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-03 Fish Tissue Bottom Feeder, 
Quadrant 2 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-04 Fish Tissue Bottom Feeder, 
Quadrant 2 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-01 Fish Tissue Top Predator, 
Quadrant 3 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 
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Sampling Location/ID 

Number(1) 

 
Matrix 

 
Depth/Location 

 

 
Analytical 

Group 

 
 

Number of 
Samples  

 
Sampling Standard Operating 

Procedure Reference 

PAI-03-XX-YY-02 Fish Tissue Top Predator, 
Quadrant 3 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-03 Fish Tissue Bottom Feeder, 
Quadrant 3 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-04 Fish Tissue Bottom Feeder, 
Quadrant 3 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-01 Fish Tissue Top Predator, 
Quadrant 4 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-02 Fish Tissue Top Predator, 
Quadrant 4 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-03 Fish Tissue Bottom Feeder, 
Quadrant 4 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-YY-04 Fish Tissue Bottom Feeder, 
Quadrant 4 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-01 Fish Tissue Top Predator, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-02 Fish Tissue Top Predator, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-03 Fish Tissue Top Predator, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-04 Fish Tissue Top Predator, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 
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Sampling Location/ID 

Number(1) 

 
Matrix 

 
Depth/Location 

 

 
Analytical 

Group 

 
 

Number of 
Samples  

 
Sampling Standard Operating 

Procedure Reference 

PAI-03-XX-RF-01 Fish Tissue Bottom Feeder, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-02 Fish Tissue Bottom Feeder, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-03 Fish Tissue Bottom Feeder, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-RF-04 Fish Tissue Bottom Feeder, 
Reference Location 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-DUP-01 Fish Tissue Top Predator 
Duplicate 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-DUP-02 Fish Tissue Bottom Feeder 
Duplicate 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

PAI-03-XX-DUP-03 Fish Tissue 

Reference Location 
Duplicate (Top 
Predator or Bottom 
Feeder) 

4,4’-DDD, 4,4’-DDE, 
4,4’-DDT, PCB 
congeners, copper, 
and mercury 

1 
MCRD SOP No. 1 in Appendix D 
(Project Specific SOP for Fish Tissue 
Sampling) 

1. XX – Species identification - Top feeders: Red Drum = RD, and Croaker = CK Bottom feeders: Mullet – ML 

YY – Sample quadrant location – 01, 02, 03, 04 and RF for reference location. 
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SAP Worksheet #19 – Analytical SOP Requirements Table  

(UFP-QAPP Manual Section 3.1.1) 
 

 
Matrix 

 
Analytical Group 

 
Analytical and Preparation Method/

SOP Reference1  

 

Containers 

(number, size, and 
type) 

 

Sample Volume  

(units) 

 

Preservation 
Requirements 

 (chemical, 
temperature, light 

protected) 

 

Maximum 
Holding Time 

(preparation/ 
analysis) 

Metals SW-8463050B/6020B/1631E, 
CA-605/CA-626/CA-627 Ziplock bag 1 to 2 grams/1 to 

1.5  grams mercury Cool to (4 + 2) °C 

180 days to 
analysis, 28 
days for 
mercury 

Pesticides SW-8463545/8081,  
CA-537/CA-302 Ziplock bag 15 grams Cool to (4 + 2) °C 

14 days until 
extraction/40 
days to 
analysis 

 
PCB Congeners 

EPA Method 1668A 
SOP-DC219.032409.4 Ziplock bag 25 grams 

Cool ≤ 6° C in 
field 
Frozen upon 
receipt 

365 days 

Tissue 

Lipid Content Katahdin SOP CA-538-01 Ziplock bag 5 grams Cool to (4 + 2) °C 28 days 
 

1. Laboratory SOPs are included in Appendix E. 
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table 

(UFP-QAPP Manual Section 3.1.1) 
 

Matrix 
Analytical 

Group 

Number of 
Sampling 
Locations 

Number of 
Field 

Duplicates 

Number 
of 

MS/MSDs 

Number 
of Field 
Blanks 

Number 
of 

Equip. 
Blanks 

Number of 
VOC Trip 
Blanks 

Number 
of PT 

Samples 

Total 
Number of 
Samples 

to Lab 

Copper 

4 locations (2 top 
predators and 2 
bottom feeders at 
each location) 

1 top predator 
and 1 bottom 
feeder 

1 

 
NA 

 
NA 

 
NA 0 19 

Mercury 

4 locations (2 top 
predators and 2 
bottom feeders at 
each location) 

1 top predator 
and 1 bottom 
feeder 1 NA NA NA 0 19 

Pesticides 
(DDD, DDE, 
and DDT) 

4 locations (2 top 
predators and 2 
bottom feeders at 
each location) 

1 top predator 
and 1 bottom 
feeder 1 NA NA NA 0 19 

Fish Tissue – 
3rd Battalion 
Pond 

PCB 
Congeners 

4 locations (2 top 
predators and 2 
bottom feeders at 
each location) 

1 top predator 
and 1 bottom 
feeder 1 NA NA NA 0 19 

Copper 

1 (4 top predators 
and 4 bottom 
feeders at each 
location) 

1 
1 NA NA NA 0 10 

Mercury 

1 (4 top predators 
and 4 bottom 
feeders at each 
location) 

1 
1 NA NA NA 0 10 

Pesticides 
(DDD, DDE, 
and DDT) 

1 (4 top predators 
and 4 bottom 
feeders at each 
location) 

1 
1 NA NA NA 0 10 

Fish Tissue – 
Reference 
Location 

PCB 
Congeners 

1 (4 top predators 
and 4 bottom 
feeders at each 
location) 

1 
1 NA NA NA 0 10 
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MS/MSD = Matrix Spike/Matrix Spike Duplicate 

VOC – Volatile Organic Compound 

PT – Proficiency Testing 

NA – Not Applicable 
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SAP Worksheet #21 -- Project Sampling SOP References Table 

(UFP-QAPP Manual Section 3.1.2) 
 

 

 
Reference 
Number 

 
Title, Revision Date and/or 

Number 

 
Organization of 

Sampling SOP 

 
Equipment Type 

 
Modified for 

Project Work? 

 
Comments 

CT-04 
Sample Nomenclature,  
09/2003 Rev. 1 

TtNUS None 
Y 

CT-05 
Database Records and Quality 
Assurance, 01/01 Rev. 2 

TtNUS None 
N 

SA-6.1 
Non-Radiological Sample Handling, 
02/04 Rev. 3 

TtNUS Sample bottleware, packaging 
material, shipping materials N 

SA-6.3 
Field Documentation, 09/2003 Rev. 2 TtNUS Field logbook, field sample forms, 

boring logs Y 

SA-7.1 
Decontamination of Field Equipment, 
04/2008 Rev. 5 

TtNUS Decontamination equipment, scrub 
brushes, phosphate-free detergent, 
DI water 

Y 

MCRD SOP 
No. 1 

Project-Specific Standard Operating 
Procedure for Fish Tissue Sampling 

TtNUS Fish sampling equipment 
Y 

Refer to 
Appendix D 

for Field 
SOPs 

 

 

DI - Deioized 
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SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

(UFP-QAPP Manual Section 3.1.2.4) 

 

 
Field 

Equipment 

 
Activity 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
Standard 
Operating 
Procedure 
Reference 

 
 

Comments 

Water Quality 
Meter 

Prepared 
Standards 
Analysis 

 

Daily 
 

Manufacturer’s 
guidance 

 

Retry or 
replace 

 

FOL 
 

SA-1.1 
 

 

Turbidity Meter 
 

Prepared 
Standards 
Analysis 

 

Daily 
 

Manufacturer’s 
guidance 

 
 

Retry or 
replace 

 
 

FOL 
 

SA-1.1 
 
 

 

 

FOL – Field Operations Leader 
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SAP Worksheet #23 -- Analytical SOP References Table 

(UFP-QAPP Manual Section 3.2.1) 
 

 
Lab SOP 
Number 

 
Title, Revision Date, and/or Number 

 
Definitive or 
Screening 

Data 

 
Matrix and 
Analytical 

Group 

 
Instrument 

 
Organization 
Performing 

Analysis 

 
Modified 

for Project 
Work? (1) 

(Y/N) 
Katahdin  
CA-101 

Equipment Maintenance, 07/08, Revision 7. Definitve Various Various KAS N 

Katahdin  
CA-302 

Analysis of Pesticides By GC/ECD: SW-846 Method 
8081, 02/09, Revision 9. 

Definitive Tissue 
Pesticides 

GC/ ECD KAS N 

Katahdin  
CA-537  

Preparation of Sediment/Soil and Tissue Samples by 
Accelerated Solvent Extraction Using Method 3545 for 
Subsequent Extractable Pesticide and PCB Analysis, 
07/08, Revision 1. 

Definitive Tissue 
Pesticide/PC
Bs Extraction 

NA/Extraction KAS N 

Katahdin  
CA-538 

Determination of Total Percentage Lipid in Tissue 
Samples by Acceleration Solvent Extraction Using 
Method 3545 

Definitive Tissue Pressurized Fluid 
Extractor 

KAS N 

Katahdin  CA-
605 

Acid Digestion of Solid Samples by USEPA Method 
3050 for Metals by ICP-AES and GFAA, 03/08, 
Revision 3. 

Definitive Metals 
Digestion 

NA/ sample 
preparation 

KAS N 

Katahdin  CA-
626 

Determination of Mercury in Water by Oxidation, 
Purge and Trap, and Cold Vapor Atomic Fluorescence 
Spectometry by EPA Method 1631, 04/09, Revision 5. 

Definitive Tissue Low 
Level 
Mercury 

Mercury Analyzer KAS N 

Katahdin  CA-
627 

Trace Metals Analysis By ICP-MS Using USEPA 
Method 6020, 02/09, Revision 5. 

Definitive Tissue 
Metals 

ICP-MS KAS N 

SGS  
SD-902 

Sample Receipt and Internal Control, SOP No. SD-
902, 05/09, Revision 8. 

Definitive Various NA KAS N 

SGS  
SD-903 

Sample Disposal, SOP No. SD-903, 05/09,  
Revision 4. 

Definitive Various NA KAS N 

SGS 
SOP –
DC219.0409.4 

Method Manual of Standard Operating Procedures for 
the Determination of Polychlorinated Biphenyls by 
High Resolution GC/MS 

Definitive Tissue Agilent/HP 6890/ 
Quadrupole Mass 
Spectrometer 5973 

SGS N 

 
AES – Atomic Emission Spectrometry 
ECD – Electron Capture Detector 
GC – Gas Chromatography 
GFAA – Graphite Furnace Atomic Absorption 
ICP – Inductively coupled Plasma 
MS – Mass Spectrometry 
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SAP Worksheet #24 -- Analytical Instrument Calibration Table  

(UFP-QAPP Manual Section 3.2.2) 

 
 

Instrument 
 

Calibration Procedure 
 

Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action (CA) 

 
Person 

Responsible 
for CA 

 
SOP Reference 

Initial calibration – A 
minimum 5-point 
calibration is required 
for all except toxaphene 
and chlordane, chich is 
a single point. 

Instrument receipt, 
major instrument 
change, when CCV 
does not meet 
criteria. 

Coefficient of 
determination > 0.990 
or percent relative 
standard deviation of 
20%. 

Repeat Initial calibration 
and/or perform necessary 
equipment maintenance.  
Check calibration standards.  
Reanalyze affected data.  

Analyst, 
Supervisor 

Initial calibration 
verification (ICV) 
(second source) 

Immediately 
following 
calibration 

± 20 % D Reanalyze standard and if 
still noncompliant, then 
reprepare standard from 
fresh stock. 

Analyst, 
Supervisor 

GC/ECD 

Continuing calibration 
(CCV) 

After every 10 
samples; If 
calibration curve 
previously 
analyzed, analyze 
daily before 
samples. 

%D ≤ 20 for both the 
quantitation and 
confirmation columns. 

Evaluate the samples: If the 
%D >+15% and sample 
results are <QL, then 
narrate. If %D >±15% only 
on one channel, narrate. If 
%D >±15% for closing CV, 
and is likely a result of 
matrix interference, then 
narrate.  Otherwise, 
reanalyze all samples back 
to last acceptable CV. 

 Analyst, 
Supervisor 

KAS SOP CA-
302 

ICP-MS Tune Daily prior to 
calibration 

Mass calibration within 
0.1 amu of true value, 
Resolution < 0.9 amu 
at 10% peak height. 

Perform necessary 
equipment maintenance. 

Analyst, 
Supervisor 

KAS SOP CA-
627 
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Instrument 

 
Calibration Procedure 

 
Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action (CA) 

 
Person 

Responsible 
for CA 

 
SOP Reference 

Initial calibration – 4-
point calibration plus a 
blank 

Daily prior to 
sample analysis. 

Correlation coefficient 
≥ 0.995. 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards. 

Analyst, 
Supervisor 

KAS SOP CA-
627 

ICV - Second Source Before beginning a 
sample run. 

Recovery within + 
10% of true value. 

Do not use results for failing 
elements, unless ICV 
>110% and sample result 
<QL. 

Analyst, 
Supervisor 

 

Calibration blank Before beginning a 
sample sequence. 

No analytes detected 
>QL. 

Correct the problem, then 
reprepare and reanalyze. 

Analyst, 
Supervisor 

 

CCV At the beginning 
and end of each 
run sequence and 
every 10 samples. 

90-110% of true value. Check problem, recalibrate 
and reanalyze any samples 
not bracketed by passing 
CCVs. 

Analyst, 
Supervisor 

 

ICP - MS 

Low-level Calibration 
Check Standard 

At beginning and 
end of run. 

80%-120% of true 
value. 

Do not use results for failing 
elements, unless QL 
recovery > upper limit and 
sample result <QL. 

Analyst, 
Supervisor 

 

Initial Calibration (5 
standards plus blank) 

Daily, prior to 
sample analysis. 

Calibration factor RSD 
<15%. Recovery of 
low standard 75-
125%. 

Investigate problem, correct, 
and recalibrate. 

Analyst, 
Supervisor 

Quality control sample 
(QCS), prepared from 
second source 

Daily, at the 
beginning of each 
analytical batch of 
20 or fewer 
samples. 

Recovery within + 
15% of true value. 

Investigate problem, correct, 
and recalibrate. 

Analyst, 
Supervisor 

Calibration blanks Minimum of three, 
prior to daily 
calibration. 

Concentration of each 
blank <0.50 ng/L.  
Mean blank 
concentration <0.50 
ng/L, with standard 
deviation <0.1 ng/L. 

Investigate problem, correct, 
and recalibrate. 

Analyst, 
Supervisor 

Low-Level 
Mercury 
analyzer 

Ongoing precision and 
recovery (OPR) 
standard 

At beginning of 
each analytical 
batch and at end of 
run or end of 12-
hour shift. 

Recovery within 77 – 
123% 

Terminate analysis and 
reanalyze all associated 
samples. 

Analyst, 
Supervisor 

KAS SOP CA-
626 
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Instrument 

 
Calibration Procedure 

 
Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action (CA) 

 
Person 

Responsible 
for CA 

 
SOP Reference 

Initial calibration - A 
minimum 5 point 
calibration is required. 

As needed to 
maintain 
acceptable CCV, 
after major 
maintenance, or at 
a minimum one per 
year. 

RPD of 20 for native 
and 35% RPD for 
labeled extraction 
standards (ES) and 
cleanup standards 
(CS). 

An acceptable initial 
calibration must be 
established before sample 
reporting may begin. 

Analyst, 
Supervisor 

CCV Resample analysis 
within 12 hours. 

±30% native, ±50% 
ES, -40 to +30% CS. 
 

Acceptable beginning CCV 
must be established before 
sample reporting may begin. 

Analyst, 
Supervisor 

Descriptor defining 
isomers 

At the beginning of 
each 12-hour 
analytical 
sequence. 

First and last eluters 
must be present within 
the switching times. 

Perform a survey scan to 
identify the correct switching 
times. 

Analyst, 
Supervisor 

GC/MS 

Mass Resolution Before and after 
each 12-hour 
analytical 
sequence. 

Beginning mass 
resolution must be at 
10,000 as estimated 
from a printout of a 
perfluorokerosene 
(PFK) peak. 

MS maintenance.  
Resolution should not drop 
below 8000. 

Analyst, 
Supervisor 

SGS SOP- 
DC219.032409.4   
  
   

 

%D – Percent Difference 
CCV – Continuing Calibration Verification 
CS – Cleanup Standard 
CV – Calibration Verification 
ECD – Electron Capture Detector 
ES – Extraction Standard 
GC – Gas Chromatography 
ICP – Inductively Coupled Plasma 
ICV – Initial Calibration Verification 
MS – Mass Spectrometry 
OPR – Ongoing Precision and Recovery 
PFK – Perfluorokerosene 
QCS – Quality Control Sample 
QL – Quantitation Limit 
RPD – Relative Percent Difference 
RSD – Relative Standard Deviation 
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

(UFP-QAPP Manual Section 3.2.3) 
 

 
Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
SOP Reference 

Gas 
Chromatography/ 
Electron Capture 
Detector 

Check 
pressure and 
gas supply 
daily.  Change 
septa and/or 
liner as 
needed, 
replace or cut 
column as 
needed.  Other 
maintenance 
specified in 
laboratory 
equipment 
maintenance 
SOP. 

Pesticides Injector liner, 
septa, 
column, and 
column flow. 

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification. 

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst/ 
Supervisor   

KAS SOP CA-302 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
SOP Reference 

Inductively 
Coupled Plasma 
Mass 
Spectrometer 

Clean torch 
assembly and 
spray chamber 
when 
discolored or 
when 
degradation in 
data quality is 
observed.  
Clean 
nebulizer, 
check argon, 
and replace 
peristaltic 
pump tubing as 
needed.   Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

QC standards Torch, 
nebulizer, 
spray 
chamber, and 
pump tubing. 

Prior to initial 
calibration and 
as necessary. 

Acceptable 
Calibration or 
Calibration 
Verification.  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst, 
Department 
Manager 

Katahdin SOP 
CA-627 

Low-Level 
Mercury Analyzer 

Replace 
peristaltic 
pump tubing, 
replace 
mercury lamp, 
replace drying 
tube, clean 
optical cell 
and/or clean 
liquid/gas 
separator as 
needed.  Other 
maintenance 
specified in 
laboratory 
equipment 
maintenance 
SOP. 

Mercury Tubing, 
sample 
probe, and 
liquid/gas 
separator. 

Prior to initial 
calibration and 
as necessary. 

Acceptable 
Calibration or 
Calibration 
Verification.  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst/ 
Supervisor 

KAS SOP CA-626 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
SOP Reference 

Gas 
Chromatography 

Check 
pressure and 
gas supply 
daily.  Bake out 
column, 
change septa, 
and liner, seal 
as needed, and 
cut column as 
needed. 

PCBs 
 

Liner, seal, 
septum, and 
column.  

Prior to initial 
calibration or 
as necessary. 

±30% native, 
±50% ES 
(extraction 
standards), -
40 to +30% 
(cleanup 
standards). 

Acceptable 
beginning 
CCAL must be 
established 
before sample 
reporting may 
begin. 

Analyst/ 
Supervisor   

SGS SOP-
DC219.032409.4  

Mass 
Spectrometry 

Check foreline 
pump fluid level 
and ballast.  
Change the 
PFK septum.  
Check the E/T 
ratio and the air 
peak ratios.  
Clean source 
as needed. 

PCBs 
 

Liner, seal, 
septum, 
column, 
foreline pump 
fluid level, 
and ballast. 

Prior to initial 
calibration or 
as necessary. 

±30% native, 
±50% ES, -40 
to +30% CS. 

Acceptable 
beginning 
CCAL must be 
established 
before sample 
reporting may 
begin. 

Analyst/ 
Supervisor   

SGS SOP-
DC219.032409.4   

 
ES – Extraction Standard 

PFK – Perfluorokerosene 
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SAP Worksheet #26 -- Sample Handling System 

(UFP-QAPP Manual Appendix A) 

 

SAMPLE HANDLING SYSTEM 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  Mike Whitten/TtNUS 

Sample Packaging (Personnel/Organization):  Mike Whitten/TtNUS 

Coordination of Shipment (Personnel/Organization):  Mike Whitten/TtNUS 

Type of Shipment/Carrier:  Federal Express 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):   Sample Custodians/SGS and Sample Custodians/KAS 

Sample Custody and Storage (Personnel/Organization):  Sample Custodians/SGS and Sample Custodians/KAS 

Sample Preparation (Personnel/Organization):  High Resolution Extraction Lab/SGS and Extraction Lab, Metals Preparation Lab/ KAS 
Sample Determinative Analysis (Personnel/Organization):  Gas Chromatography/Mass Spectrometry High Resolution Lab and Gas Chromatography Lab, Metals 
Lab/KAS 

SAMPLE ARCHIVING 

Sample Extract/Digestate Storage (No. of days from extraction/digestion):  3 months from sample digestion/extraction/KAS 

Biological Sample Storage (No. of days from sample collection): 90/SGS/KAS 

SAMPLE DISPOSAL 

Personnel/Organization:   Sample Custodians/SGS and Sample Custodians/KAS 

Number of Days from Analysis:  30 days from submittal of final report or 60 days from receipt, whichever is longer/KAS/SGS 
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SAP Worksheet #27 – Sample Custody Requirements Table  

(UFP-QAPP Manual Section 3.3.3) 

 

A chain-of-custody form will be completed as describe in SOP SA-6.3 (Appendix D).  The original (top) 

copy of the chain-of-custody form will be placed in a Ziplock bag and taped to the inside of the cooler lid.  

The cooler will be sealed and shipped as described in SA-7.1 (Appendix D). 

 

Laboratory Custody 

KAS - Laboratory sample custody procedures (receipt of samples, archiving, and disposal) will be 

according to Katahdin Analytical Services SOPs. Coolers will be received and checked for proper 

temperature, and a sample cooler receipt form will be completed to note conditions and any 

discrepancies. The chain-of-custody form will be checked against the sample containers for correctness.  

Samples will be logged into the Laboratory Information Management System (LIMS) and given a unique 

log number that can be tracked through processing.  TtNUS will be notified of any problems. 

 

SGS - Coolers will be received and checked for proper temperature, and a sample receipt checklist will be 

completed to note conditions and any discrepancies.  The chain-of-custody form will be checked against 

the sample containers for correctness.  Samples will be logged into the LIMS and assigned a unique log 

number that can be tracked through processing.  TtNUS will be notified of any problems. 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

(UFP-QAPP Manual Section 3.4) 
 

Matrix Tissue      
Analytical 
Group 

Pesticides      

Analytical 
Method/      
SOP 
Reference 

SW-846 8081/KAS 
SOP CA-302 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 
Number 

 
Method/SOP QC 
Acceptance Limits 

 
Corrective Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Method Blank One per 20 samples 
or less. 

Contaminant 
concentrations in the 
method blank must be 
less than the QL. 

Investigate source of 
contamination. 
Evaluate the samples 
and associated QC: i.e., 
if the blank results are 
above the QL, report 
sample results that are < 
QL or > 10X the blank 
concentration. 
Otherwise, reprepare a 
blank and reanalyze 
samples  > QL and < 10 
X QL. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Bias/Contamination 

Contaminant 
concentrations in the 
method blank must be less 
than the QL. 
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Matrix Tissue      
Analytical 
Group 

Pesticides      

Analytical 
Method/      
SOP 
Reference 

SW-846 8081/KAS 
SOP CA-302 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 
Number 

 
Method/SOP QC 
Acceptance Limits 

 
Corrective Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Surrogate Two per sample. Tetrachloro-m-xylene: 
42-104 
Decachlorobiphenyl 
51-119. 

No corrective action will 
be taken when QC of 
one surrogate is within 
acceptance limits.  If 
both surrogates are 
outside high limit and 
sample is < QL, no 
corrective action taken.  
If both surrogates are 
outside low limit, the 
affected samples will be 
re-extracted and 
reanalyzed. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias Tetrachloro-m-xylene: 42-
104 
Decachlorobiphenyl 51-
119. 
 

Laboratory 
Control Spike 
(LCS) 

One per 20 samples 
or less. 

Recovery must be 
within KAS statistically 
derived limits. 

If an MS/MSD was 
performed and 
acceptable, narrate.  
If an LCS/LCSD was 
performed and only one 
of the set was 
unacceptable, narrate.   
If the LCS recovery is 
high but the sample 
results are <QL, narrate.  
Otherwise, re-extract 
blank and affected 
sample batch. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Precision/Accuracy/ 
Bias 

Recovery must be within 
KAS statistically derived 
limits. 
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Matrix Tissue      
Analytical 
Group 

Pesticides      

Analytical 
Method/      
SOP 
Reference 

SW-846 8081/KAS 
SOP CA-302 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 
Number 

 
Method/SOP QC 
Acceptance Limits 

 
Corrective Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Matrix 
Spike/Matrix 
Spike Duplicate 

One per sample 
matrix. 

Recovery must be 
within KAS statistically 
derived limits. 
 
Precision RPD ≤ 50% 

Evaluate the samples 
and associated QC.  
If the LCS results are 
acceptable, narrate. 
If both the LCS and 
MS/MSD are 
unacceptable, reprepare 
the samples and QC. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Precision/Accuracy/ 
Bias 

Recovery should be within 
KAS statistically derived 
limits. 
 
Precision RPD ≤ 50% 
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Matrix Tissue      
Analytical 
Group 

Metals - Copper      

Analytical 
Method/      
SOP 
Reference 

SW-846 6020/KAS 
SOP CA-627 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 

Number 

 
Method/SOP   QC 

Acceptance Limits 

 
Corrective Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank One per digestion 
batch of 20 or fewer 
samples. 

Contaminant 
concentrations in the 
method blank must be 
less than the QL. 

If blank value > QL 
report sample results if 
< QL or > 10 x the blank 
value; otherwise 
redigest.  
If blank value is less 
than negative QL, report 
sample results if > 10x 
the absolute value of the 
blank result, otherwise 
redigest. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Bias/Contamination Contaminant 
concentrations in method 
blank must be less than 
the QL. 

Laboratory 
Control Spike 

One per digestion 
batch of 20 or fewer 
samples. 

Recovery must be 
within vendor-supplied 
limits. 

Redigest and reanalyze 
all associated samples 
for affected analyte. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias/ 
Contamination 

Recovery within + 20% of 
the true value, unless 
vendor-supplied or 
statistical limits have been 
established. 

Duplicate 
Sample 

One per digestion 
batch of 20 or fewer 
samples. 

The RPD ≤ 20 for 
duplicate samples. 

Narrate any results that 
are outside control limits

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Precision The RPD ≤ 20 for duplicate 
samples. 

Matrix Spike One per digestion 
batch of 20 or fewer 
samples. 

Recovery + 25% of the 
true value, if sample 
concentration < 4x 
spike added. 

Flag results for affected 
analytes for all 
associated samples with 
”N”. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias Recovery + 25% of the 
true value, if sample 
concentration < 4x spike 
added. 

Serial Dilution One per digestion 
batch. 

If original sample 
result is at least 50x 
instrument detection 
limit, 5-fold dilution 
must agree within  
± 10% of the original 
result. 

Flag results for affected 
analytes for all 
associated samples with 
"E." 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias If original sample result is 
at least 50x the instrument 
detection limit, 5-fold 
dilution must agree within 
± 10% of the original result.
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Matrix Tissue      
Analytical 
Group 

Metals – Low-Level 
Mercury 

     

Analytical 
Method/      
SOP 
Reference 

EPA 1631E / KAS 
SOP CA-626 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 
Number 

 
Method/SOP   QC 
Acceptance Limits 

 
Corrective Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Method Blank One per digestion 
batch of 20 or fewer 
samples. 

Contaminants in the 
method blank must be 
less than the QL. 

If blank value > QL 
report sample results if 
< QL or > 10 x the blank 
value; otherwise 
redigest.  
If blank value is less 
than negative QL, report 
sample result if > 10x 
the absolute value of the 
blank result, otherwise 
redigest. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Bias/Contamination Contaminants in the 
method blank must be less 
than the QL. 

Laboratory 
Control Spike 

One per digestion 
batch of 20 or fewer 
samples. 

Recovery must be 
within + 20% of the 
true value, unless 
vendor-supplied or 
statistical limits have 
been established. 

Redigest and reanalyze 
all associated samples 
for affected analyte. 

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias/ 
Contamination 

Recovery must be within  
+ 20% of the true value, 
unless vendor-supplied or 
statistical limits have been 
established. 

Duplicate 
Sample 

One per digestion 
batch of 10 or fewer 
samples. 

RPD ≤ 20 for duplicate 
samples. 

Narrate any results that 
are outside control limits

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Precision The RPD should be within 
≤ 20 for duplicate samples.

Matrix Spike One per 10 or fewer 
samples. 

Recovery + 30% of the 
true value. 

Flag results for affected 
analytes for all 
associated samples with 
”N.”  

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias Recovery should be + 30% 
of the true value. 

Matrix Spike 
Duplicate 

One per 10 or fewer 
samples. 

Recovery + 30% of the 
true value. 
RPD ≤ 30. 

Flag results for affected 
analytes for all 
associated samples with 
"N.”  

Analyst, Laboratory 
Supervisor, and Data 
Validator 

Accuracy/Bias Recovery should be + 30% 
of the true value. 
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 Matrix Tissue  

 
 
 

 
 

 
 

 
 

 
 Analytical 
Group 

GC/MS High Resolution 
 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
SOP 
Reference 

SW-846 
1668A/DC219.032409.4 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency / Number 

 
Method / SOP   QC 
Acceptance Limits 

 
Corrective 
Action 

 
Person(s) Responsible for 
Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Method Blank One per 20 samples or 
less. 

Contaminants in the 
method blank must be 
less than the QL. 

Reclean, 
retest, re-
extract, 
reanalyze, 
and/or qualify 
data. 

Analyst, Laboratory Supervisor 
and Data Review Specialist 

Bias/Contamination Contaminants in the 
method blank must be 
less than the QL. 

Ongoing 
Precision and 
Recovery 
(OPR) 
(Laboratory 
Control Spike) 

One per extraction batch. 50-150 for the 27 initial 
calibration native 
compounds. 

Re-extract 
batch if low 
and detected.  
Evaluate data 
quality for 
high and non-
detected. 

Analyst, Laboratory Supervisor 
and Data Review Specialist 

Accuracy 50-150 for the 27 native 
compounds in the ICAL. 

Ongoing 
Precision and 
Recovery 
Duplicate 
(OPRD) 
(Laboratory 
Control Spike 
Duplicate) 

One per extraction batch. 50-150, ≤ 20 RPD. If needed and 
fails, re-
extract batch. 

Analyst, Laboratory Supervisor 
and Data Review Specialist 

Accuracy and 
Precision/outside 
method limits 

50-150, ≤ 20 RPD. 

Matrix 
Spike/Matrix 
Spike 
Duplicate 

One pair per method, per 
matrix, per extraction 
technique, per 30 days, 
per 20 samples. 

±50% recovery, 20 
RPD. 

Flag failures, 
report OPR. 

Analyst, Laboratory Supervisor 
and Data Review Specialist 

Accuracy and 
Precision/outside 
Method Limits 

±50% recovery, 20 RPD. 
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 Matrix Tissue  

 
 
 

 
 

 
 

 
 

 
 Analytical 
Group 

GC/MS High Resolution 
 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
SOP 
Reference 

SW-846 
1668A/DC219.032409.4 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency / Number 

 
Method / SOP   QC 
Acceptance Limits 

 
Corrective 
Action 

 
Person(s) Responsible for 
Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria 

Laboratory 
Sample 
Duplicate  

Per client request. <20% RPD Flag failures. Analyst, Laboratory Supervisor 
and Data Review Specialist 

Precision/Outside 
limits 

<20 RPD 

 

LCS – Laboratory Control Spike 
LCSD – Laboratory Control Spike Duplicate 
MS/MSD – Matrix Spike/Matrix Spike Duplicate 
OPR – Ongoing Precision and Recovery 
QC – Quality Control 
QL – Quantitation Limit 
RPD – Relative Percent Differnce 
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SAP Worksheet #29 -- Project Documents and Records Table 

(UFP-QAPP Manual Section 3.5.1) 

 

Document Where Maintained 

Sample Collection Documents and Records 
Field logbook (and sampling notes) 
Field sample forms (e.g., boring logs, sample log sheets, drilling logs, etc.) 
Chain-of-custody records 
Sample shipment airbills 
Equipment calibration logs 
Photographs 
Field Task Modification Forms 
Sampling and Analysis Plan 
Field Sampling SOPs 
 
Laboratory Documents and Records 
Sample receipt/login forms 
Sample storage records 
Sample preparation logs 
Standard traceability logs 
Equipment calibration logs 
Sample analysis run logs 
Equipment maintenance, testing, and inspection logs 
Corrective action forms 
Reported field sample results 
Reported results for standards, quality control checks, and quality control samples 
Data completeness checklists 
Sample storage and disposal records 
Telephone logs 
Extraction/clean-up records 
Raw data 
 
Data Assessment Documents and Records 
Field Sampling Audit Checklist (if an audit is conducted) 
Analytical Audit Checklist (if an audit is conducted) 

TtNUS Project File, results will be discussed in subject document. 
 
 
 
 
 
 
 
 
 
 
TtNUS Project File, long-term data package storage at third-party 
professional document storage firm, results will be discussed in subject 
document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TtNUS Project File, results will be discussed in subject document. 
 
 

Data Validation Memoranda  
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SAP Worksheet #30 -- Analytical Services Table 

 

 
Matrix 

 
Analytical Group 

Sample 
Locations/ID 

Numbers 

Analytical 
Method 

 
Data Package 
Turnaround 

Time 

 
Laboratory/Organization 

(name and address, contact 
person and  telephone 

number) 

 
Backup 

Laboratory/Organization 

(name and address,  contact 
person and telephone 

number) 

Metals - Copper 
See Worksheet 
#18 

SW-846 6020B 
SOPs: CA-
605/CA-627 

21 calendar 
days 

Metals - Mercury 
See Worksheet 
#18  

EPA 1631E 
SOPs: CA-
605/CA-626 

21 calendar 
days  

Pesticides 
See Worksheet 
#18 

SW-846 8081  
SOPs: CA-
537/CA-302 

21 calendar 
days 

Katahdin Analytical Services, 
Inc. 
600 Technology Way 
Scarborough, Maine 04074 
Andrea Colby  
(207) 874-2400 
acolby@katahdinlab.com 

N/A 

Fish Tissue  

PCBs 
See Worksheet 
#18 

SW-846 8082 
SOPs:  
DC219.03240
9.4 

21 calendar 
days 

SGS North America 
5500 Business Drive 
Wilmington, NC 28405  
910-350-1557 
trent.temperly@sgs.com 

N/A 

 
  

mailto:trent.temperly@sgs.com
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SAP Worksheet #31 -- Planned Project Assessments Table 

(UFP-QAPP Manual Section 4.1.1) 
 

Assessment 
Type 

Frequency 
Internal or 
External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible for 

Performing 
Assessment  

(title and 
organizational 

affiliation) 

Person(s) 
Responsible for 
Responding to 

Assessment 
Findings 
 (title and 

organizational 
affiliation) 

Person(s) Responsible 
for Identifying and 

Implementing 
Corrective Actions 

(CA)  
(title and organizational 

affiliation) 

Person(s) Responsible for 
Monitoring Effectiveness 

of CA  
(title and organizational 

affiliation) 

Field Supervision 

Daily  
during 

sampling 
events 

Internal TtNUS TtNUS FOL  TtNUS FOL  TtNUS FOL and Field 
Crew  

TtNUS TOM, QAM, and 
FOL  

Project 
Supervision 

Every 
sampling Internal TtNUS TtNUS TOM  TtNUS FOL  TtNUS TOM and FOL TtNUS TOM and FOL  

Field Sampling 
System Audit 

One per 
contract 

year 
Internal TtNUS TBD TtNUS TOM and 

FOL  TtNUS Auditor and TOM CLEAN QAM 

Laboratory 
System Audit 1 

Every 18 
months External NFESC NFESC 

Laboratory QAM or 
Laboratory Manager 

KAS and SGS 
Laboratories 

Laboratory QAM or 
Laboratory Manager 

KAS and SGS 
Laboratories  

NFESC 

 

1. The analytical laboratories, KAS and SGS, have successfully completed the laboratory evaluation process as part of the Naval Facilities Engineering 
Service Center (NFESC) QA Program as described in the Department of Defense (DoD) Quality Systems Manual (QSM) (January 2006).  KAS and SGS 
are approved by the Navy for the analytical methods listed in this SAP.  Copies of their NFESC Certification Letters are Included in Appendix F. 

 
CLEAN – Comprehensive Long-Term Environmental Action Navy 
FOL – Field Operations Leader 
KAS – Katahdin Analytical Services 
QAM – Quality Assurance Manager 
SGS – SGS North America, Inc. 
TOM – Task Order Manager 
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SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses 

(UFP-QAPP Manual Section 4.1.2) 
 

 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified of 
Findings  

(name, title, organization) 

Timeframe of 
Notification 

Nature of Corrective 
Action Response 
Documentation  

Individual(s) Receiving 
Corrective Action 

Response  
(name, title, organization) 

Timeframe for 
Response 

Field Supervision Site logbook and 
sample collection logs 

Mark Sladic, TOM, TtNUS 
Mike Whitten, FOL, TtNUS Immediately Entry in site logbook Mark Sladic, TOM, TtNUS 

Mike Whitten, FOL, TtNUS 24 hours 

Project 
Supervision Written report 

Debra Humbert Program 
Manager, TtNUS; Mark Perry, 

Deputy Program Manager, 
TtNUS 

Monthly Written memo 

Debra Humbert Program 
Manager, TtNUS; Mark 
Perry, Deputy Program 

Manager, TtNUS 

Within one week 
of notification 

Field Sampling 
System Audit 

Audit checklist and 
written audit finding 

summary 

Mark Sladic, TOM, TtNUS 
Mike Whitten, FOL, TtNUS 
Debra Humbert, Program 

Manager , TtNUS ; Mark Perry, 
Deputy Program Manager, 

TtNUS 

Dependent on 
the finding, if 
major, a stop 
work may be 

issued 
immediately; 
however, if 

minor, within 1 
week of audit 

Written memo 

Kelly Carper , CLEAN QAM, 
TtNUS 

Designee, Field Auditor, 
TtNUS 

Debra Humbert, Program 
Manager TtNUS; Mark 
Perry, Deputy Program 

Manager, TtNUS 
 

Within 48 hours of 
notification 

Laboratory 
System Audit Written audit report KAS and SGS Laboratoies 

QAMs 
Not specified by 

NFESC Letter NFESC Specified by 
NFESC 

 

CLEAN – Comprehensive Long-Term Environmental Action Navy 
FOL – Field Operations Leader 
KAS – Katahdin Analytical Services 
NFESC – Naval Facilities Engineering Service Center 
QAM – Quality Assurance Manager 
SGS – SGS North America, Inc. 
TBD – To Be Determined 
TOM – Task Order Manager 
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SAP Worksheet #33 -- QA Management Reports Table 

(UFP QAPP Manual Section 4.2) 

 

 
Type of Report 

 

Frequency 
(daily, weekly monthly, quarterly, 

annually, etc.) 

 
Projected Delivery 

Date(s) 

 

Person(s) Responsible 
for Report Preparation 

(title and organizational affiliation)

 

Report Recipient(s) 
(title and organizational affiliation)

Data validation report Per SDG Completion of data validation DVM and Staff Chemists, 
TtNUS TOM and project file, TtNUS 

Major analysis problem 
identification (internal memo) 

When persistent analysis 
problems are detected On the same day CLEAN QAM, TtNUS 

TOM, CLEAN QAM, Program 
Manager, and project file, 

TtNUS 
Project monthly progress 

report Monthly for duration of project Monthly TOM, TtNUS Project file, Navy 

Field progress report Daily, oral, during the course 
of sampling 

Every day that field sampling 
is occurring FOL, TtNUS TOM, TtNUS 

Laboratory QA report 
When significant plan 
deviations result from 

unanticipated circumstances 
On the same day QAM, KAS 

QAM, SGS  Project file, TtNUS 

Audit report In conjunction with audits After completion of audits 
(usually 3 weeks) Auditor(s) TOM, QAM, TtNUS, and 

audited entity 

 

CLEAN – Comprehensive Long-Term Environmental Action Navy 
DVM – Data Validation Manager 
FOL – Field Operations Leader 
KAS – Katahdin Analytical Services 
QAM – Quality Assurance Manager 
SDG – Sample Delivery Group 
SGS – SGS North America, Inc. 
TOM – Task Order Manager 
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SAP Worksheet #34 -- Verification (Step I) Process Table 

(UFP-QAPP Manual Section 5.2.1) 
 

Verification Input Description 
Internal /  
External 

Responsible for Verification  
(name, organization) 

Chain-of-custody forms 

The TtNUS FOL or designee will review and sign the chain-of-custody form to verify 
that all samples listed are included in the shipment to the laboratory and that the 
sample information is accurate.  The forms will be signed by the sampler and a 
copy will be retained for the project file, TOM, and data validators.  See SOP SA-6.3

Internal Sampler and FOL, TtNUS 

SAP sample tables Verify that all proposed samples listed in the SAP tables have been collected. Internal FOL or designee, TtNUS 

Sample log sheets Verify that information recorded on the log sheets is accurate and complete. Internal FOL or designee, TtNUS 

Sample coordinates Verify that sample locations are correct and in accordance with the SAP proposed 
locations. Internal FOL or designee, TtNUS 

Field QC samples Check that field QC samples listed in Worksheet #20 were collected as required. Internal FOL or designee, TtNUS 

Chain-of-custody forms 

The laboratory sample custodian will review the sample shipment for completeness, 
and integrity, and sign accepting the shipment.  The data validators will check that 
the chain-of-custody form was signed/dated by the TtNUS FOL or designee 
relinquishing the samples and also by the laboratory sample custodian receiving the 
samples for analyses. 

Internal/ 
External 

1 – KAS and SGS sample 
custodian 

2 -Data validators, TtNUS 

Analytical data package 
All analytical data packages will be verified internally for completeness by the 
laboratory performing the work.  The laboratory QAM will sign the case narrative for 
each data package. 

Internal KAS and 
SGS Laboratories QAM 

Analytical data package 
The data package will be verified for completeness by TtNUS data validators.  
Missing information will be requested from the laboratory, and validation will be 
suspended until missing data are received. 

External Data Validators, TtNUS 

Analytical data package 
and Electronic data 

deliverables 

The electronic data will be verified against the chain-of-custody form and hard copy 
data package for accuracy and completeness. Laboratory analytical results will be 
verified and compared to the electronic analytical results for accuracy.  Sample 
results will be evaluated for laboratory contamination and will be qualified for false 
positives using the laboratory method/preparation blank summaries.  Positive 
organic results reported between the method detection limit and the reporting limit 
will be qualified as estimated.  Extraneous laboratory qualifiers will be removed from 
the validation qualifier. 

External Data Validators, TtNUS 

 
Verification includes field data verification and laboratory data verification. Verification inputs as per SAP Worksheet #34 will be checked. 
 
FOL – Field Operations Leader SAP – Sampling and Analysis Plan 
QAM – Quality Assurance Manager SOP – Standard Operating Procedure 
QC – Quality Control TOM – Task Order Manager 
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SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table  

(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual) 

 

 
Step IIa/IIb 

 
Validation Input 

 
Description 

 

Responsible for Validation 
(name, organization) 

IIa 
Field SOPs/Field 

Logs/Sample 
Collection Logs 

Ensure that all sampling SOPs were followed.  Verify that deviations have 
been documented and Measurement Performance Criteria (MPC) have 
been achieved.  Particular attention will be given to verify that samples 
were correctly identified, that sampling location coordinates are accurate, 
and that documentation establishes an unbroken trail of documented chain 
of custody from sample collection to report generation.  Verify that the 
correct sampling and analytical methods/SOPs were applied.  Verify that 
the sampling plan was implemented and carried out as written and that 
any deviations are documented. 

TOM, FOL, or designee, TtNUS 

IIa Analytical SOPs Ensure that all laboratory SOPs were followed.  Verify that the correct 
analytical methods/SOPs were applied. QAMs, KAS and SGS Laboratories 

IIa Documentation of 
Method QC Results 

Establish that all method QC samples were analyzed and in control as 
listed in the analytical SOPs.  If method QA is not in control, the laboratory 
will contact TtNUS for guidance prior to report preparation. 

QAMs, KAS and SGS Laboratories 

IIa Chain-of-Custody 
Forms 

Ensure that the custody and integrity of the samples were maintained from 
collection to analysis and that custody records are complete and any 
deviations are recorded. 

Project Chemist or Data Validators, 
TtNUS 

IIa Holding Times 
Review that the samples were shipped and store at the required 
temperature listed in Worksheet #19.  Ensure that the analyses were 
performed within the holding times listed in Worksheet #19 

Project Chemist or Data Validators, 
TtNUS 

IIa/IIb Laboratory Data 
Results for Accuracy 

Ensure that the laboratory QC samples listed in Worksheet #28 were 
analyzed and that the MPC listed in Worksheet #12 were met for all field 
samples and QC analyses.  Check that specified field QC samples were 
collected and analyzed and that the analytical quality control criteria set up 
for this project were met. 

Project Chemist or Data Validators, 
TtNUS 

IIa/IIb 
Field and Laboratory 

Duplicate Analyses for 
Precision 

Check field sampling precision by calculating the RPD for field duplicate 
samples.  Check the laboratory precision by reviewing the RPD or percent 
difference values from laboratory duplicate analyses, MS/MSD, and 
LCS/LCSD.  Ensure compliance with the methods and project.  MPCs 
accuracy goals listed in Worksheets 12. 

Project Chemist or Data Validators, 
TtNUS 

IIa/IIb Sample Results for 
Representativeness 

Check that the laboratory recorded the temperature at sample receipt to 
ensure sample integrity from sample collection to analysis. 

Project Chemist or Data Validators, 
TtNUS  
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Step IIa/IIb 

 
Validation Input 

 
Description 

 

Responsible for Validation 
(name, organization) 

IIa/IIb PALs 

Discuss the impact on matrix interferences or sample dilutions performed 
because of the high concentration of one or more contaminant on the 
other target compounds reported as not-detected.  Document this usability 
issue and inform the TOM. 

Project Chemist or Data Validators, 
TtNUS 

IIa/IIb Data Validation Report 

Summarize deviations from methods, procedures, or contracts.  Qualify 
data results based on method or QC deviation and explain all the data 
qualifications.  Print a copy of the project database qualified data depicting 
data qualifiers and data qualifiers codes that summarize the reason for 
data qualifications. 
Determine if the data met the MPCs and determine the impact of any 
deviations on the technical usability of the data. 

Project Chemist or Data Validators, 
TtNUS 

IIa, IIb SAP QC Sample 
Documentation 

Ensure that all QC samples specified in the SAP were collected and 
analyzed and that the associated results were within prescribed SAP 
acceptance limits.  Ensure that QC samples and standards prescribed in 
analytical SOPs were analyzed and within the prescribed control limits.  If 
any significant QC deviations occur, the laboratory shall have contacted 
the TtNUS TOM. 

TOM or designee, TtNUS 

IIa, IIb 
Documentation of 

Analytical Reports for 
Completeness 

Review the chain-of-custody form generated in the field to ensure that the 
required analytical samples have been collected, appropriate sample 
identifications have been used, and correct analytical methods have been 
applied.  Validator will verify that elements of the data package required 
for validation are present, and if not, the laboratory will be contacted and 
the missing information will be requested.  Validation will be performed as 
per Worksheet #36.  Check that all data have been transferred correctly 
and completely to the final Structured Query Language (SQL) database. 

Project Chemist or Data Validators, 
TtNUS 

IIa/IIb PALs 
Review and add PALs to the laboratory electronic data deliverable.  Flag 
samples and notify TOM of samples that exceed PALs as listed on 
Worksheet #15. 

TOM or designee, TtNUS 

IIb Project QLs for 
Sensitivity Ensure that the project QLs listed in Worksheet #15 were achieved. Project Chemist or Data Validators, 

TtNUS 

IIb Analytical Data 
Deviations 

Determine the impact of any deviation from sampling or analytical 
methods and SOPs requirements and matrix interferences effect on the 
analytical results. 

Project Chemist or Data Validators, 
TtNUS 

 
FOL – Field Operations Leader MS/MSD – Matrix Spike/Matrix Spike Duplicate RPD – Relative Percent Difference 
KAS – Katahdin Analytical Services PAL – Project Action Limits SAP – Sampling and Analysis Plan 
LCS – Laboratory Control Spike QA – Quality Assurance SGS – SGS North America, Inc. 
LCSD – Laboratory Control Spike Duplicate QAM – Quality Assurance Manager SOP – Standard Operating Procedure 
MPC – Measurement Performance Criteria QC – Quality Control TOM – Task Order Manager 
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SAP Worksheet #36 –Analytical Data Validation (Steps IIa and IIb) Summary Table 

(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual) 

 

 
Step IIa/IIb 

 
Matrix 

 
Analytical Group 

 
Validation Criteria 

 
Data Validator 

(title and organizational affiliation)

IIa and IIb  Fish Tissue  Copper and Mercury 

100% Full data validation will be 
performed.  SW-846 6020B method-
specific criteria for copper and EPA 1631E 
method-specific criteria for mercury and 
those criteria listed in Worksheet #s 12, 
15, 24, and 28. If not included in these 
worksheets, the logic outlined in USEPA 
Contract Laboratory Program National 
Functional Guidelines for Inorganic Data 
Review 
EPA-540-R-04-004, October 2004, will be 
used to apply qualifiers to data.   

Data Validators, TtNUS 

IIa and IIb  Fish Tissue  PCBs 

100% Full data validation will be 
performed.  EPA 1668A method-specific 
criteria and those listed in Worksheet #s 
12, 15, 24, and 28.  If not included in these 
worksheets, the logic outlined in USEPA 
Contract Laboratory Program National 
Functional Guidelines for Organic Data 
Review 
EPA-540/R-08-01, June 2008, will be used 
to apply qualifiers to data. 

Data Validators, TtNUS 

IIa and IIb  Fish Tissue  Pesticides 

100% Full data validation will be 
performed.  SW-846 8081 method-specific 
criteria and those listed in Worksheet #s 
12, 15, 24, and 28.  If not included in these 
worksheets, the logic outlined in USEPA 
Contract Laboratory Program National 
Functional Guidelines for Organic Data 
Review 
EPA-540/R-08-01, June 2008, will be used 
to apply qualifiers to data.   

Data Validators, TtNUS 
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SAP Worksheet #37 -- Usability Assessment 

(UFP-QAPP Manual Section 5.2.3) 

 

Data Usability Assessment 

Usability of the data directly affects whether project objectives can be achieved.  The following 

characteristics will be evaluated at a minimum and the results of the evaluations of these characteristics 

will be included in the project report.  The characteristics will be evaluated for multiple concentration 

levels if the evaluator determines that this is necessary.  To the extent required by the type of data being 

reviewed, the assessors will consult with other technically competent individuals to render sound 

technical assessments of these data characteristics: 

 

Completeness 

For each matrix that was scheduled to be sampled, the FOL acting on behalf of the Project Team will 

prepare a table listing planned samples and analyses to collected samples and analyses.  If deviations 

from the scheduled sample collection or analyses are identified, the TtNUS TOM and risk assessor will 

determine whether the deviations compromise the ability to meet project objectives.  If they do, the TtNUS 

TOM will consult with the Navy RPM and other project team members, as necessary (determined by the 

Navy RPM), to develop appropriate corrective actions. 

 

Precision 

The Project Chemist acting on behalf of the Project Team will determine whether precision goals for field 

duplicates and laboratory duplicates were met.  This will be accomplished by comparing duplicate results 

to precision goals identified in Worksheets #s 12 and 28.  This will also include a comparison of field and 

laboratory precision with the expectation that field duplicate results will be no less precise than laboratory 

duplicate results.  If the goals are not met, or data have been flagged as estimated (J qualifier), limitations 

on the use of the data will be described in the project report. 

 

Accuracy 

The Project Chemist acting on behalf of the Project Team will determine whether the accuracy/bias goals 

were met for project data.  This will be accomplished by comparing percent recoveries of LCS, LCSD, 

MS, MSD, and surrogate compounds to accuracy goals identified in Worksheet # 28.  This assessment 

will include an evaluation of field and laboratory contamination; instrument calibration variability; and 

analyte recoveries for surrogates, matrix spike, and laboratory control samples.  If the goals are not met, 

limitations on the use of the data will be described in the project report.  Bias of the qualified results and a 

description of the impact of identified non-compliances on a specific data package or on the overall 

project data will be described in the project report. 
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Representativeness 

A Project Scientist identified by the TtNUS TOM and acting on behalf of the Project Team will determine 

whether the data are adequately representative of intended populations, both spatially and temporally.  

This will be accomplished by verifying that samples were collected and processed for analysis in 

accordance with the SAP, by reviewing spatial and temporal data variations, and by comparing these 

characteristics to expectations.  The usability report will describe the representativeness of the data for 

each matrix and analytical fraction.  This will not require quantitative comparisons unless professional 

judgment of the project scientist indicates that a quantitative analysis is required.    

 

Comparability 

The Project Chemist acting on behalf of the Project Team will determine whether the data generated 

under this project are sufficiently comparable to historical site data generated by different methods and for 

samples collected using different procedures and under different site conditions.  This will be 

accomplished by comparing overall precision and bias among data sets for each matrix and analytical 

fraction.  This will not require quantitative comparisons unless professional judgment of the Project 

Chemist indicates that such quantitative analysis is required. 

 

Sensitivity 

The Project Chemist acting on behalf of the Project Team will determine whether project sensitivity goals 

listed in Worksheet #15 are achieved.  If sensitivity goals are not achieved, the limitations on the data will 

be described.  The Project Chemist will enlist the help of the project risk assessor to evaluate deviations 

from planned sensitivity goals.  Special attention will be paid to the effect on attainment of project 

objectives in cases where quantitation or detection limits are less than PALs.  

 

Project Assumptions and Data Outliers 

The TtNUS TOM and designated team members will evaluate whether project assumptions were valid.  

This will typically be a qualitative evaluation but may be supported by quantitative evaluations.  The type 

of evaluation depends on the assumption being tested.  Quantitative assumptions include assumptions 

related to data distributions (e.g., normal or log-normal) and estimates of data variability.  Potential 

outliers will be removed if a review of the associated documentation indicates that the results have an 

assignable cause that renders them inconsistent with the remainder of the data.  During this evaluation, 

the team will consider whether outliers could be indications of unanticipated site conditions. 

 

Describe the evaluative procedures used to assess overall measurement error associated with the 
project:   

After completion of data validation, the data and data quality will be reviewed to determine whether 

sufficient data of acceptable quality are available for decision making.  In addition to the evaluations 

described above, a series of inspections and statistical analyses will be performed to estimate these 

characteristics.  The statistical evaluations will include simple summary statistics for target analytes, such 
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as maximum concentration, minimum concentration, number of samples with non-detected results, 

number of samples with detected results, and the proportion of samples with detected and non-detected 

results.  The Project Team members identified by the TtNUS TOM will assess whether the data 

collectively support the attainment of project objectives.  They will consider whether any missing or 

rejected data have compromised the ability to make decisions or to make the decisions with the desired 

level of confidence.  The data will be evaluated to determine whether missing or rejected data can be 

compensated for other data.  Although rejected data will generally not be used, there may be reason to 

use them in a weight-of-evidence argument, especially when they supplement data that have not been 

rejected.   If rejected data are used, their use will be supported by technically defensible rationales. 

 

The Kaplan-Meier (KM) method of dealing with non-detected values (presented in EPA’s ProUCL 

software - Version 4.00.04) will be used for calculating EPCs for 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, copper, 

and mercury.  The KM method will also be used to calculate the EPC for Total PCBs.  However, when 

totaling the PCB congener concentrations to obtain a total PCB concentration for each individual sample, 

“0” will be used for any non-detected values.  If all PCB congeners for an individual samples are non-

detected values, the lowest PCB congener detection limit will be used as the total PCB concentration for 

that sample. 

 

Duplicate results (original and duplicate) will not be averaged for the purpose of representing the range of 

concentrations.  However, the average of the original and duplicate samples will be used to represent the 

concentration at a particular sampled location. 

 

Identify the personnel responsible for performing the usability assessment:   

The TtNUS TOM, TtNUS Project Chemist, TtNUS FOL, and TtNUS Project Scientist will be responsible 

for conducting the listed data usability assessments.  The data usability assessment will be reviewed with 

the Navy, USEPA, and SCDHEC RPMs.  The review will take place either in a face-to-face meeting or a 

teleconference depending on the extent of identified deficiencies.  If no significant deficiencies are 

identified, the data usability assessment will simply be documented in the project report and reviewed 

during the normal document review cycle. 

 

Describe the documentation that will be generated during usability assessment and how usability 
assessment results will be presented so that they identify trends, relationships (correlations), and 
anomalies:   

The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or 

rejection (R).  Written documentation will support use of non-compliant estimated or rejected data results.  

Results flagges as rejected during data validation will only be used qualitatively or semi-quantitatively at 

the discretion of the risk assessor.  The project report will identify and describe the data usability 

limitations and suggest resampling or other corrective actions, if necessary. 
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MCRD PARRIS ISLAND PARTNERING MEETING 
May 18-20, 2009 

MCRD Parris Island, SC 
 
Leader:  Mark Sladic Time Keeper:  Meredith Amick Scribe:  Libby Claggett 
 
Members Present: Meredith Amick SCDHEC 
 Charles Cook NAVFAC SE 
 Annie Gerry SCDHEC 
 Tim Harrington MCRD PI 
 Lila Llamas USEPA 
 Mac McRae TechLaw, Inc. 
 Heber Pittman MCRD PI 
 Mark Sladic Tetra Tech, Pittsburgh 
   
 Stacey French SCDHEC, Tier II Link 
 Pat Franklin The Management Edge, Facilitator 
 Libby Claggett Tetra Tech, Jacksonville, Scribe 
 
Guests: Joe Bowers SCDHEC 
 Susan Byrd SCDHEC 
 Peggy Churchill  Tetra Tech, Cocoa 
 Tim Frederick USEPA 
 Richard Haynes SCDHEC 
 Greg Zimmerman Tetra Tech, Pittsburgh 
  
 
Meeting Start Time: 1:15 p.m. 
 
1.1  Check-in, Agenda Modifications/Additions, Ground Rules, Minutes Approval, Parking Lot 

Review, Action Item Review 
 
Action Items Developed May 4, 2009 (Conference Call) 
 

Item Responsible Action Item Due Date 

05.09.1cc Charles 
Charles to check with Steve Beverly regarding the NAVFAC 
acceptance of a Hazard Index greater than 1. Done – 
checked with David Barclift – no policy 

Done 

05.09.2cc Mark Mark to provide Meredith with the model from NOAA.  Done Done 

05.09.3cc 
Amy and 
Dave 

Amy and Dave to review assumptions to minimize 
uncertainty.  Ongoing 

Before next 
meeting 

05.09.4cc Meredith 
Meredith to check with the state ichthyologist regarding their 
opinion on using red drum fish in the fish tissue sampling.  
OBE 

OBE 

05.09.5cc Meredith 
Meredith to check on state protocol for fish tissue sampling 
and send to Lila.  Done 

Done 

05.09.6cc Mark 
Mark to have information together including a chart of fish 
(foraging range, home range of the species), species 
information, etc. by the next meeting.  Done 

Done 

05.09.7cc John 
John to send Mark Sladic the .pdf files (life history 
information) on red drum, flounder, mullet, etc. so Mark can 
send to all Team members.  Done 

Done 

05.09.8cc Team 
Team members to prepare a list of information they feel 
should be included on the fish table (i.e., food items, 
maximum reasonable age, etc.) and send to Mark.  Done 

Done 
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05.09.9cc Mark 
Mark to prepare a draft agenda to for the next meeting and 
send to Team members for review.  Done 

Done 

 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 

03.09.1.1.1 Team 
Provide comments to Mark on the Path Forward for Site 27.  
Ongoing – agenda item 

By 04-01-2009 

03.09.1.1.2 Charles 
Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members.  Ongoing - Mark 
needs to send information to Team members.  

By 03-24-2009 

03.09.1.3.1 Charles 
Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline.  
Ongoing – Cannot make FY09 timeline for Site 3 ROD 

By 03-24-2009 

03.09.1.3.2 Charles 
Send extension requests to USEPA and SCDHEC for new 
milestones.  Ongoing 

By 06-01-2009 

03.09.2.2.1 Charles 

Clarify if closed MRP sites are to be added to the FFA.  
Ongoing – Steve Beverly said no. Texas does add 
closed sites to FFA.  Charles to check with Navy Tier II 
for direction.  

By 04-02-2009 

03.09.2.2.2 Mark 
Propose sediment PALs for at Parris Island for the UFP 
SAP.  Ongoing  

By 04-02-2009 

03.09.2.2.3 Mark 
Review the background data set for Site 3 and propose if it 
is appropriate for use at the UXO sites (for sediment and 
soils).  Ongoing – need more information  

By 04-02-2009 

03.09.2.2.4 Heber 
Investigate whether or not permission is required to leave 
cut vegetation in the marsh.  Ongoing 

By 04-02-2009 

03.09.2.2.5 Tim 

Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06.  Ongoing – Charles to 
get with Tt and Navy to see if aerial mag survey is 
necessary.  Mark to schedule a conference call.  

By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets.  Ongoing  

By 05-19-2009 

03.09.3.1 Mark 

Set up a conference call (with a scribe) to discuss Site 3 
with Team members and Ron Kinlaw, MCRD Conservation 
Law Enforcement Officer, and to scope the fish tissue 
Sampling and Analysis Plan.  Done 

Done 

03.09.3.2 Mark 
Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.  Ongoing 

By 05-19-2009 

 
Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 06-01-2009 

01.09.1.8 
Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  Done 
– add MMRP sites to FFA and track other sites 
elsewhere.  

Done Comment [EPA1]:   At the end of 
the meeting I believe she reversed 
her statement and said the Navy 
attorney was still not sure about this.  
This needs to continue to be an 
action item, but for Tier II. 
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01.09.2.4.1 Charles 

Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team.  Have not decided on technology for 
Site 45.  Need to have EE/CA for Site 27.   

By 01-14-2009 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments from EPA.  

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.4 
Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles 
Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. 

Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark 
Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  

Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report.  Mark needs EMAC report from Charles or Meredith.  

Ongoing  

A0801-03 Heber 
Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing 

By 03-01-2009 

 
 
1.2 Site 3 
 
Peggy Churchill, DQO Facilitator, provided a presentation to Team members.   
 
USEPA commented that the “site” includes the landfill, causeway, and contaminated Areas 1 through 4. 
 
PRE-REMEDY 
Original sources of contamination included the following: 
 Construction debris 
 Paint waste 
 Pesticide disposal – empties 
 Dry cleaner waste 
 Dental / biomedical waste  
 Etc.  
 Volume of waste unknown  
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Media included the following: 
 Sediments 
 Soil 
 Groundwater (chlorobenzene / benzene) 
 Surface water  
 
Migration pathways included the following: 
 Erosion of landfilled material 
 Contamination of sediments 
 Some mixing within water column with minimal impacts 
 Fish food chain 
 
Site receptors / users included the following: 
 Site remedy driven by ecological receptors – human receptors evaluated during RI.  
 Tech memo / original risk assessment evaluated fisher people  
 
ATSDR recommends to recalculate risk if noteworthy fish consumption.  
 
5-year review determined remedy still protective / LUCs in place (signage). 
 
Interim ROD – to re-characterize the sediment following completion of the remedy  
 
 
Receptors for current investigation (fish tissue sampling) include the following: 
 Recreational and subsistence fisher people  
 
Migration Pathway:   

Benthic ingestion of sediment 
Bottom feeding fish that also ingest sediment  

 
2001 human health post-remedy COPCs: 
 PAHs, DDD, DDT, chlordane, arsenic, copper, lead, mercury, zinc, PCBs (Arochlors)  
 Arochlor 1254, dieldrin, and heptachlor epoxide were identified in the fish.   
 
2001/2003 tech memo sediment COPCs: 
 DDD, copper, and mercury 
 
COC identified:  mercury 
 
Ecological post remedy: 

Risk to eco unacceptable, but risk management decisions allow RAOs to be met.   
 
 
PROBLEM STATEMENT: 
 
What environmental question are we trying to answer? 
 Is there an unacceptable human health exposure based on recent consumption information? 

 
Risk communication to subsistence fisherwoman based on back-calculation to determine number 

of meals it is acceptable to consume (ATSDR). 
What is the risk to fisher people (adult and child) from consumption of fish (Site 3 COCs) from the 

Site 3 pond?  
  Recreational  
  Subsistence (99th percentile) (EPA subsistence guidance)  

 

Comment [EPA2]:  In hind sight, 
this is really premature.  All we have 
is a draft Tech Memo with no final 
determination of COCs.  Mercury 
appeared to be the driver, but DDX 
and Copper were both included in a 
Cumulative Risk number for 
ingestion.  The best we can say is we 
carried the 3 COPCs forward into the 
fish tissue SAP and brought forward 
PCBs based on ATSDR 
recommendation..  

Deleted:  recreational
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Study Goal:   
1) Determine risk to recreational and subsistence fisher people from exposure to DDX, 

copper, mercury, and PCBs in fish caught in the 3rd Battalion pond.  
 
What media will be investigated?   
 Fish tissue 
 
What are the COCs?   

DDX, copper, mercury, and PCBs 
 
DHEC stated the risk communication should be a separate document (i.e., Fact Sheet).  When 
completed, the separate document would be delivered to the fisherwoman by DHEC.   
 
USEPA stated that agreement to the study goal is based on an agreement that decisions derived from the 
study would be limited to LUCs at Site 3.   
 
DAY 2 
 
2.1 Site 3 (Continued) 
 
STEP 3:  Information Inputs 
 

Previously collected data – informational aside from interview – exposure assumptions – sample 
population 

  Original RI data 
  Data after RI 
  EPA sediment data 
 Chemical data – fish tissue  
 Field parameters –  
  Water quality indicators – DO, pH, temperature, salinity, turbidity, etc. 
  Tidal influences  
  Site conditions – meteorological data, temporal  
 Screening values – USEPA screening values (no zinc) 
 

 
 

 RSL calculator to develop values – USEPA will check 
  No Region 3 (dated) 
  Subsistence fishing screening values 
  Use 10-6 screening values and HI of 0.1 
 
Action Item:  Tim Frederick, USEPA, to check to see if there are contaminants that do not have 
subsistence screening values.   
 

Deleted: Site 3 (

Deleted: )
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STEP 4:  Study Area Boundaries 
 
 Site Boundary – look at what was in the previous documents for LUC/remedy boundary. 
 Study Area Boundary – both lobes of the 3rd Battalion pond 
 Fishing LUC would apply to whole pond 
 Reference Location  
  Will be outside of the Site 3 pond 
  Outside of any site influence 
  Technical reason for location selection 
 
STEP 5:  Decision Rules 
 
Action Item:  Tetra Tech to ensure that the text for Step 5 follows the flow chart that was created at the 
meeting.   

Concentrations of contaminants in fish tissue will be compared to screening values in order to 
select COPCs and evaluate risk to site users.   
 
If contaminant concentrations are less than screening values, risk to human health receptors will 
not be evaluated and the current remedy will be described in the final ROD for the site.  Possibly 
remove subsistence fishing signage. 
 
If contaminant concentrations are greater than screening values, but less than the reference 
location, the Team will evaluate the need for data referral for the reference fish tissue, risk 
communication, etc.  This information will not be used to amend the current site remedy and 
would not be a Navy responsibility under this document.   

Deleted: Site 3 (

Deleted: )

Comment [EPA3]:   See EPA 
comments on Draft SAP. 
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If contaminant concentrations are greater than screening values and greater than the reference 
location, contaminants will be carried through the risk assessment.  If risks are unacceptable, all 
stakeholders need to be involved in the decision process for the final remedy in the ROD.  The 
project Team will evaluate the implementation of LUCs and long term monitoring as the final 
remedy.  No changes will be made to the engineered remedy for sediment in the Site 3 Pond.   

 
Note: USEPA, through CERCLA authority, and the Navy will require LUCs be applied to the site as 
the final remedy of the ROD if contaminant concentrations show an elevated risk.  This is to be 
captured on Worksheet 9.  Discussion on backgrounds will be included.  Risk assessment and risk 
communication on background concentration is an option as recommended in USEPA guidance, 
but would be addressed in a separate investigation.   
 

If reference concentrations show that there is unacceptable risk from consumption of fish caught 
in the reference location, this information would be communicated to the appropriate stakeholders 
(i.e., Bureau of Water).   
 
If contaminant concentrations are less than screening values, but greater than the detection 
limits, DHEC will conduct risk communication with subsistence fisher people that frequently fish at 
the Site 3 pond.   
 

USEPA recommends the reference concentration be 2 times the mean concentration of the reference 
location or background concentration.   
 
The Team reached consensus that the reference concentration be 2 times the mean concentration of the 
reference location or background concentration.   
 
USEPA guidance recommends using the maximum concentration for the comparison to screening values 
and reference concentrations and the average concentration would be used for the EPC in risk 
calculations. 
 
The Team reached consensus to use the maximum concentration for the comparison to screening 
values and reference concentrations and the average concentration for the EPC in risk calculations. 
 
USEPA guidance states using ½ the MDL for nondetects.  Using the “ProUCL calculator” to see what 
happens with values/concentrations between 0 and MDL in small data sets will also be investigated.   
 
Action Item:  Tim F. to bring alternatives to ½ the detection limit to small data sets to the Team.   
 
The Team reached consensus that if relatively high concentrations are found, the approach would be to 
make a risk management decision using the uncertainties associated with the fish tissue sampling.  The 
Team would need to notify the appropriate stakeholders of elevated fish tissue concentrations.  This issue 
will be addressed in Worksheet 9 and will not impact the remedy for sediments at Site 3.   
 
STEP 6:  Measurement and Performance Criteria  
 
STEP 7:  Data Collection Plan 
 
What type?  Bottom feeder (for PCBs) and top predator (for mercury) from each location. 
 
What species? Recommend a bottom feeder (Mullet) and a top predator (Red Drum, Croaker).  Flounder 
was not recommended since they are harder to collect in a net.  DHEC suggested proposing an alternate 
top predator (Croaker) since Red Drum may also be difficult to net.  It was also suggested to target the 
legal catch, but get a permit to keep larger fish.  Reference samples need to be taken after fish are 
caught at the Site 3 pond.   
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Who to catch (net) the fish?  Should the fisherwoman be compensated for fish she catches for the day?  
Buying the fisherwoman’s daily catch would provide a true representation of what she actually eats; 
however, sampling protocols would be difficult to determine.  Also, how to approach the fisherwoman and 
buying game fish are other concerns.  It was suggested that all fisher people at the Site 3 pond be 
approached to help supplement the netting of fish.  Net fishing would provide a better control for 
worse-case sampling.  However, red drum fish are not easily catchable with cast netting and seine netting 
attracts alligators.   
 
Action Item:  Tim H. to review restrictions regarding game fish and if the fish can legally be purchased 
from the fisherwoman and/or other fisher people at the Site 3 pond.   
 
How many species?  Top predators and bottom feeders. 
 
What age?  Size?   Fish need to be of an edible/legal size.  Game fish include Flounder and Red Drum.    
 
How many locations?  4 – divide each lobe into 2 quadrants for a total of 4 quadrants for the entire pond.  
No less than ½ of the total fish mass collected from the causeway lobes.   
 
How many fish within each category per location?  Ideally, 2 per category per location (8 bottom, 8 top). 
 
Whole versus fillet?  Fillet 
 
Composite versus discrete?  Discrete 
 
Tetra Tech path forward:  Provide draft DQOs to Team members for review, conference call to discuss 
comments, provide draft UFP/SAP to Team, Team review, revised UFP/SAP to government chemist.  
 
2.2 Site 45 
 
Status update:  Pilot tests are ongoing.  There is nothing new from USGS.  The Pilot Study Plan was sent 
to the Team for review.  Field work will be conducted the weeks of June 22 and June 29.  A vapor 
intrusion CSM will be completed and out to Team for review by next week at the latest.  Data from the 
Pilot Study Plan may be used in future Site 45 efforts.   
 
Action Item:  Team members to provide feedback on the Pilot Study Work Plan for Site 45 to Charles. 
 
Action Item:  Lila to check if Scott Huling’s project is ESTCP or SERDP and help resolve any conflict with 
USEPA hierarchy.   
 
USGS data suggests storm sewer is a French drain and a preferential pathway.  The Navy does not 
believe that lining the storm sewer would cause further issues.  However, it is part of the risk that will be 
evaluated in the RI Addendum.  USEPA expressed concern that the plume could be migrating along the 
preferential pathway of the storm sewer.   
 
The remedy will be evaluated to ensure injections do not create more vinyl chloride.   
 
It is believed the NPDES issue (Bureau of Water) will be resolved with sealing the storm drains.  
 
The Depot is repaving the road (Panama) on the northern side of Site 45.  This involves milling down the 
existing road surface.  There are 3 flush mounted wells in the road that will be impacted.  The concrete 
collars will be replaced with reinforced collars.  Storm drain repair across Samoa Street (on the eastern 
side of the site) may generate some contaminated soil.   The Depot will be submitting a letter describing 
the work to be performed.  
 
Action Item:  Tim H. to provide building construction date and solvent type information to Team 
members.   

Formatted: Highlight

Comment [EPA4]: Which Pilot 
Study Work Plan? 

Deleted: ¶
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2.3 Site 27 
 
Action Item:  Lila to provide comments to Mark on the Site 27 proposed path forward. 
 
The Navy wants to delineate the LNAPL before pumping.  Tetra Tech is waiting on a list of data needs 
from the contractor for LNAPL hot spot and soil delineation.  A CSM will be prepared for Site 27.  Data 
gaps will need to be filled before moving on to the EE/CA.  The Navy suggested providing an unofficial 
submittal of the draft CSM for Team use for the path forward.  An EE/CA and Action Memo have to be 
completed before going on to the Removal Action Work Plan.   
 
Action Item:   Mark to provide to Team members the Site 27 CSM including maps and data, Geotech 
data, building footprint, vapor intrusion information, and IM support sampling work plan.   
 
Action Item:  Charles to send the RFP for Site 27 Geotechnical borings to Mark.   
 
2.4 Site 14 
 
Tetra Tech attempted to find all of the stormwater outfalls.  Over 80 outfalls were located.  The Navy 
sediment policy was reviewed for its application to Site 14.  The sediment policy states that, “All sediment 
investigations and response actions must be directly linked to Navy CERCLA/RCRA contaminated 
releases (BRAC and/or ER,N eligible).  Directly linked means that the sediment contamination is 
scientifically connected to a Navy IR/BRAC site.”  Out of the over 80 outfalls located, approximately 12 
are related to known sites.  Any data collection effort requires a UFP/SAP.  The Team needs to hear back 
from Tom Dillon and Priscilla Wendt regarding the approach.  USEPA and DHEC will need to look at the 
issues with respect to Navy policy.   
 
Action Item:  Team members to review Navy sediment policy and provide Mark with comments regarding 
its application at Site 14.   
 
Action Item:  Mark to check the original drivers that established Site 14.   
 
Action Item:  Mark to provide Team members with a scoping document containing data collected, outfalls 
to be sampled, and rationale of sampling.   
 
Action Item:  Mark to schedule a conference call to discuss Site 14 outfall sampling. 
 
 
DAY 3 
 
3.1 SMP 
 
Copies of the project schedule were provided to Team members.  Page 3, Line 117, Site 5 pre-draft UFP 
SAP is almost ready for Team review.  Page 4, Line 361, Tetra Tech is revising detailed path forward for 
Site 14.  Page 6, Line 488, Site 27 Contracting and Funding – a memo will be sent so work can begin on 
Site 27.  Steps for EE/CA need to be added to Site 27.   
 
Action Item:  Mark to add steps for the EE/CA, action memo, and removal action report for Site 27 to the 
schedule. 
 
Action Item:  Lila to check on the requirements for EE/CA, action memo, and removal action report.  
 
Page 7, Line 560, Site 45, Indoor Air CSM – draft CSM should be completed no later than next week.  
The dry cleaning facility not only uses non-chlorinated solvents, but had previously been using a 
petroleum-derived solvent, but no longer does that.  The dry cleaner is a store front – dry cleaning is done 
off site.   
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Page 8, Lines 585 and 594, Site 45 Treatability Studies – The RI Addendum schedule is independent of 
the studies.  Page 9, Line 642, CSSI Report – EMAC data has been provided.  Page 9, Line 653, Site 53 
SI – needed data has been provided.  Page 10, Line 691, draft UFP SAP Munitions Response Program – 
DQOs will be prepared during this meeting.  Page 10, Line 715, FY10 SI Completion – Tetra Tech is 
working on requirement for submittals.   
 
Action Item:  Charles to provide extension request letters to USEPA and DHEC and copy Team 
members for informational purposes. 
 
USEPA recommended taking current schedule and adding a buffer to the milestones to provide new 
dates for the extension letters.  Site 3 is a top priority.  Tier II will be meeting in June; Site 3 will be a topic 
of discussion.  Tier II would like to have the revised schedule before their June meeting.   
 
Action Item:  Mark/Charles to provide revised schedule to Tier II before their June meeting.   
 
The d1 SMP for 2010 is due June 15.   
 
3.2 Training 
 
Pat provided training on the role of the Facilitator.  The training consisted of sharing Pat’s background, 
relating the Team’s expectations of a Facilitator, and discussing possible training. 
 
Action Item:  Team members to email MBTI and DiSC scores, contact information, any Roles and 
Responsibilities, Mission Statements, etc. to Pat.Franklin@mail.com.   
 
Action Item:  Pat to send Team charter to Team members.    
 

Expectations from Team Training  
Help with meeting process Task management 
Keep business flowing Staying on schedule 
Focus Try a tool 
Balance > all viewpoints expressed Incorporate into discussion item 
Help interject fun Delegation  
Monitor and stop interruptions  Conflict resolution  
Unbiased mindset Decomposition 
Calm conflict  
Have different perspective  
Provide feedback to Team members  
Don’t have favorites  
 
3.3 MRP 
 
There are 7 MRP sites.  The DQO discussion will focus on Steps 2 and 5.  The draft SI Report is due by 
September 2010. 
 
Delineation requires a minimum of two mobilizations for sampling.  The SI provides a means to move 
forward without delineation (NFA, NA, LUCs).  DHEC stated its position with LUCs is that they are not a 
property restriction.  At a minimum, an LUC is a form of notification in the base master plan about use 
related to digging, notification that is was a munitions site, etc. 
 
Parade Deck – Human health criteria, building records (construction information)  
 
MEC – Examine the building records to determine if pavement, if maintained, can serve as an exposure 
pathway barrier.  Investigate for the presence of MEC or MEC debris in the subsurface through 
geophysics in the grassy area.  Determine potential extent of LUC boundary.   
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The Team reached consensus on the following actions for UXO 3 (Parade Deck): 
 
 1. Look for records.  Use construction records to justify that geophysics are not needed in the 

paved area. 
 2. Conduct geophysics in the grassy area.  If anomalies are not found in the grassy area, 

investigate for MC.  If anomalies are found in the grassy area, investigate the anomalies for 
the presence of MEC and proceed with MC investigation.   

 
The Team reached consensus that the LUC for the paved area (Parade Deck) will include keeping the 
pavement in place to serve as a barrier to the receptor of a potential risk.  If work is conducted that 
disrupts the LUC, workers must be notified the site was a former bombing range through the dig permit 
process.  Notification of use of the location (UXO 3) as a former UXO range will be included in the base 
master plan.   
 
Action Item:  Meredith to provide the Team with examples of previous LUC language for UXO sites.   
 
Action Item:  Annie to talk with Joe regarding the need for groundwater samples in the grassy area at the 
Parade Deck.   
 
Action Item:  Mark to arrange and conference call with Team members to finish UXO UFP/SAP 
discussion.   
 
3.4 Meeting Review and Closeout  
 
Next Meeting 
The next meeting is scheduled for July 14-15, 2009, at MCRD Parris Island, SC beginning at 8:30 a.m. on 
the 14th and concluding at 1:00 p.m. on the 15th.  Meredith Amick will be the Team Leader, and 
Charles Cook will be the Time Keeper.   
 
Agenda Items 
Check In/Agenda/Action Items Leader/All   30 min 
Training Pat 60 min 
Site 3 Mark 60 min 
   Fish tissue sampling plan (draft) 
Site 5 Mark 60 min 
   UFP/SAP pre-draft 
Site 14 Mark/Peggy  120 min 
   DQOs 
Site 27 Mark/Peggy 120 min 
   UFP/SAP, review CSM 
Site 45 Mark 30 min 
   Vapor intrusion CSM update, GSI study 
SMP, Schedule Review Charles/Mark 60 min 
MRP Mark 30 min 
   Revised DQOs, status update  
Prep for TRC Meeting Team 15 min 
TRC Meeting Tim 90 min 
Meeting Closeout All   60 min 
Last minute topics and parking lot items All        ? min 
 
Tentative Meeting Dates/Proposed Location 
September 15-16, 2009  Columbia, SC 
November 17-18, 2009  MCRD Parris Island, TRC Meeting  
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Action Item, Consensus Item, and Parking Lot Review 
Action items, consensus items, and parking lot items were reviewed and are provided on the following 
pages. 
 
Plus/Delta 
 

+ Δ 

DQO discussion Kelly not at meeting 

Most of Team at dinner 
Get info to people before the meeting; better 
utilization of meeting time 

Meeting in a working format and not just 
updates 

Better planning for all stakeholders at meeting 

Pat facilitating Interrupting people speaking (sidebars) 

Risk assessors at meeting Misunderstanding – jumping to conclusions  

Real time meeting minutes  

Participation in DQO discussion  

Meredith as timekeeper and Mark as Team 
leader 

 

Meeting more focused than in the past  

Team members more willing to speak up if 
difference of opinion  

 

 
Facilitator Feedback 
Discussions good, better understanding of general outcome, DQO good session, agenda timing could be 
efficient.  Overall as a Team, Pat is excited about working with us.  Stacey provided good Tier II input for 
the Team.   
 
 

Action Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

 
Action Items Developed May 18-20, 2009 
 

Item Responsible Action Item Due Date 

05.09.1.1.1 Mark 
Schedule a conference call with Navy to determine if an 
aerial mag survey is necessary for UXO 06.  OBE 

OBE 

05.09.1.1.2 Lila 
Check to see if any comments were made on the April 2008 
minutes and forward any comments to Mark.  

05-27-2009 

05.09.1.1.3 Libby 
Send PI Completion Report Site 35 to Team members.  The 
report will be put on the ttnus ftp site.  An email will be sent 
when the report is uploaded with a link to the file. 

06-01-2009 

05.09.1.2.1 Mark Send .pdf of ASTDR information to Team members. 05-21-2009 

05.09.2.1.1 Tim F. 
Check to see if there are contaminants that do not have 
subsistence screening values.   

06-01-2009 

05.09.2.1.2 Mark 
Schedule a conference call to complete the DQO Facilitation 
(Step 6). 

06-01-2009 

05.09.2.1.3 Mark 
Ensure that the text for Step 5 follows the flow chart that 
was created at the meeting.   

06-01-2009 

05.09.2.1.4 Tim F. 
Bring alternatives to ½ the detection limit to small data sets 
to the Team.   

 

Deleted: ing
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05.09.2.1.5 Tim H. 
Review restrictions regarding game fish and if the fish can 
legally be purchased from the fisherwoman and/or other 
fisher people at the Site 3 pond.   

06-05-2009 

05.09.2.1.6 Libby Include the DQO flow chart in the minutes.  Done 05-21-2009 

05.09.2.2.1 Team  
Provide feedback on the Pilot Study Work Plan for Site 45 to 
Charles. 

Before 
06-22-2009 

05.09.2.2.2 Lila 
Check if Scott Huling’s project is ESTCP or SERDP and 
help resolve any conflict with USEPA hierarchy. 

06-01-2009 

05.09.2.2.3 Tim H. 
Provide building construction date and solvent type 
information to Team members. 

05-29-2009 

05.09.2.3.1 Lila 
Provide comments to Mark on the Site 27 proposed path 
forward. 

06-15-2009 

05.09.2.3.2 Mark 
Provide to Team members the Site 27 CSM including maps 
and data, Geotech data, building footprint, vapor intrusion 
information, and IM support sampling work plan.   

06-30-2009 

05.09.2.3.3 Charles Send the RFP for Site 27 Geotechnical borings to Mark.   05-28-2009 

05.09.2.4.1 Team 
Review Navy sediment policy and provide Mark with 
comments regarding its application at Site 14.   

06-15-2009 

05.09.2.4.2 Mark Check the original drivers that established Site 14.   06-05-2009 

05.09.2.4.3 Mark 
Provide Team members with a scoping document containing 
data collected, outfalls to be sampled, and rationale of 
sampling.   

06-05-2009 

05.09.2.4.4 Mark 
Schedule a conference call to discuss Site 14 outfall 
sampling. 

06-12-2009 

05.09.3.1.1 Mark 
Add steps for the EE/CA, action memo, and removal action 
report for Site 27 to the schedule. 

05-26-2009 

05.09.3.1.2 Lila 
Check on the requirements for EE/CA, action memo, and 
removal action report. 

05-29-2009 

05.09.3.1.3 Charles 
Provide extension request letters to USEPA and DHEC and 
copy Team members for informational purposes. 

05-26-2009 

05.09.3.1.4 Mark/Charles Provide revised schedule to Tier II before their June meeting 06-01-2009 

05.09.3.2.1 Team 
Email MBTI and DiSC scores, contact information, any 
Roles and Responsibilities, Mission Statements, etc. to 
Pat.Franklin@mail.com 

05-26-2009 

05.09.3.2.2 Pat Send Team charter to Team members. 05-22-2009 

05.09.3.3.1 Meredith 
Provide the Team with examples of previous LUC language 
for UXO sites. 

05-29-2009 

05.09.3.3.2 Annie 
Talk with Joe regarding the need for groundwater samples 
in the grassy area at the Parade Deck. 

05-29-2009 

05.09.3.3.3 Mark 
Arrange a conference call with Team members to finish 
UXO UFP/SAP discussion.   

TBD 

05.09.3.4 Tier II 
Report back to Team about status of adding MRP sites to 
the FFA. 

By next 
meeting 

 
Action Items Developed May 4, 2009 (Conference Call) 
 

Item Responsible Action Item Due Date 

05.09.1cc Charles 
Charles to check with Steve Beverly regarding the NAVFAC 
acceptance of a Hazard Index greater than 1. Done – 
checked with David Barclift – no policy 

Done 

05.09.2cc Mark Mark to provide Meredith with the model from NOAA.  Done Done 

05.09.3cc 
Amy and 
Dave 

Amy and Dave to review assumptions to minimize 
uncertainty.  Ongoing 

Before next 
meeting 
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05.09.4cc Meredith 
Meredith to check with the state ichthyologist regarding their 
opinion on using red drum fish in the fish tissue sampling.  
OBE 

OBE 

05.09.5cc Meredith 
Meredith to check on state protocol for fish tissue sampling 
and send to Lila.  Done 

Done 

05.09.6cc Mark 
Mark to have information together including a chart of fish 
(foraging range, home range of the species), species 
information, etc. by the next meeting.  Done 

Done 

05.09.7cc John 
John to send Mark Sladic the .pdf files (life history 
information) on red drum, flounder, mullet, etc. so Mark can 
send to all Team members.  Done 

Done 

05.09.8cc Team 
Team members to prepare a list of information they feel 
should be included on the fish table (i.e., food items, 
maximum reasonable age, etc.) and send to Mark.  Done 

Done 

05.09.9cc Mark 
Mark to prepare a draft agenda to for the next meeting and 
send to Team members for review.  Done 

Done 

 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 

03.09.1.1.1 Team 
Provide comments to Mark on the Path Forward for Site 27.  
Ongoing – agenda item 

By 04-01-2009 

03.09.1.1.2 Charles 
Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members.  Ongoing - Mark 
needs to send information to Team members.  

By 03-24-2009 

03.09.1.3.1 Charles 
Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline.  
Ongoing – Cannot make FY09 timeline for Site 3 ROD 

By 03-24-2009 

03.09.1.3.2 Charles 
Send extension requests to USEPA and SCDHEC for new 
milestones.  Ongoing 

By 06-01-2009 

03.09.2.2.1 Charles 

Clarify if closed MRP sites are to be added to the FFA.  
Ongoing – Steve Beverly said no. Texas does add 
closed sites to FFA.  Charles to check with Navy Tier II 
for direction.  

By 04-02-2009 

03.09.2.2.2 Mark 
Propose sediment PALs for at Parris Island for the UFP 
SAP.  Ongoing  

By 04-02-2009 

03.09.2.2.3 Mark 
Review the background data set for Site 3 and propose if it 
is appropriate for use at the UXO sites (for sediment and 
soils).  Ongoing – need more information  

By 04-02-2009 

03.09.2.2.4 Heber 
Investigate whether or not permission is required to leave 
cut vegetation in the marsh.  Ongoing 

By 04-02-2009 

03.09.2.2.5 Tim 

Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06.  Ongoing – Charles to 
get with Tt and Navy to see if aerial mag survey is 
necessary.  Mark to schedule a conference call.  

By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets.  Ongoing  

By 05-19-2009 

03.09.3.1 Mark 

Set up a conference call (with a scribe) to discuss Site 3 
with Team members and Ron Kinlaw, MCRD Conservation 
Law Enforcement Officer, and to scope the fish tissue 
Sampling and Analysis Plan.  Done 

Done 

03.09.3.2 Mark 
Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.  Ongoing 

By 05-19-2009 
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Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 06-01-2009 

01.09.1.8 
Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  Done 
– add MMRP sites to FFA and track other sites 
elsewhere.  

Done 

01.09.2.4.1 Charles 

Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team.  Have not decided on technology for 
Site 45.  Need to have EE/CA for Site 27.   

By 01-14-2009 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments from EPA.  

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.4 
Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles 
Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. 

Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark 
Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  

Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report.  Mark needs EMAC report from Charles or Meredith.  

Ongoing  

A0801-03 Heber 
Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing 

By 03-01-2009 

 
 

Consensus Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

 
The Team reached consensus that the reference concentration be 2 times the mean concentration of the 
reference location or background concentration.   
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The Team reached consensus to use the maximum concentration for the comparison to screening values 
and reference concentrations and the average concentration for the EPC in risk calculations. 
  
The Team reached consensus that if relatively high concentrations are found, the approach would be to 
make a risk management decision using the uncertainties associated with the fish tissue sampling.  The 
Team would need to notify the appropriate stakeholders of elevated fish tissue concentrations.   
 
The Team reached consensus on the following actions for UXO 3 (Parade Deck): 
1. Look for records.  Use construction records to justify that geophysics are not needed in the 

paved area. 
2. Conduct geophysics in the grassy area.  If anomalies are not found in the grassy area, 

investigate for MC.  If anomalies are found in the grassy area, investigate the anomalies for 
the presence of MEC and proceed with MC investigation.   

 
The Team reached consensus that the LUC for the paved area (Parade Deck) will include keeping the 
pavement in place to serve as a barrier to the receptor of a potential risk.  If work is conducted that 
disrupts the LUC, workers must be notified the site was a former bombing range through the dig permit 
process.  Notification of use of the location (UXO 3) as a former UXO range will be included in the base 
master plan. 
 
 

Parking Lot Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

Parking Lot Items from May 2009 
 
Site 3 discussion 

Quantitation limits based on laboratory bid 
Bureau of Water involvement  

 
Parking Lot Items from March 2009 
 
Agenda time frames – last day, scheduled flights  
 It was suggested to break on the last day before lunch (1:00). 
 
Parking Lot Items from January 2009 
 
Ground rules exercise – Pat 
Tier I expectations of Tier II – Feedback for Tier II 
Meeting Evaluation 
Exit Strategy  
 
 
 
 



A-2 MCRD PARRIS ISLAND CONFERENCE CALL 

JUNE 11, 2009 
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MCRD PARRIS ISLAND CONFERENCE CALL 
June 11, 2009 

 
Leader:  Mark Sladic  Scribe:  Libby Claggett 
 
Members Present: Meredith Amick SCDHEC 
 Charles Cook NAVFAC SE 
 Tim Harrington MCRD PI 
 Lila Llamas USEPA 
 Heber Pittman MCRD PI 
 Mark Sladic Tetra Tech, Pittsburgh 
   
 Libby Claggett Tetra Tech, Jacksonville, Scribe 
 
Guests: Dave Barclift NAVFAC SE 
 Peggy Churchill  Tetra Tech, Cocoa 
 Tim Frederick USEPA 
 Amy Hawkins NAVFAC SE 
 Greg Zimmerman Tetra Tech, Pittsburgh 
 
 
Meeting Start Time: 9:00 a.m. 
 
1.1  Site 3 DQOs 
 
Team members reviewed and provided comments to the Site 3 Draft UFP SAP.  A document showing 
tracked changes and suggestions (highlighted in yellow) is attached.   
 
1.2  Modeling Discussion 
 
Outstanding Discussion Item: 

 
There was no discussion at the meeting if EPA still intends to use sediment uptake modeling in 
decision making.  If the decision statements need to be adjusted to support this, a proposal must be 
made and then there would need to be some sort of concurrence in order to achieve a consensus 
decision statement.  (The UFP SAP can’t proceed without a consensus decision statement). 

 
USEPA - There is sufficient data to perform the uptake modeling.   
 
If there is unacceptable risk, the modeling would be used as a site-specific risk management check.   
 
Tt - Can modeling be made part of the Tech Memo?   
 
Navy - Partitioning is dependant upon pH.  Is there data for pH? 
 
 
The Team discussed if the modeling would or would not be included in the UFP SAP.  Worksheet 9 can 
contain information regarding the model.  Worksheet 10 (describing the Tech Memo) could introduce the 
modeling.  The modeling may not affect the determination if risk is unacceptable or not.   
 
The modeling answers different questions than the fish tissue sampling.  Differences between the fish 
tissue design and the model will have to be addressed.   
 
The model needs to be fully evaluated to ensure Team members are in agreement.   



Draft Conference Call Minutes June 11, 2009 

 2 

Action Items 
MCRD Parris Island Partnering Meeting 

June 11, 2009 
 

 
Action Items Developed June 11, 2009 
 

Item Responsible Action Item Due Date 

06.09.1cc Tetra Tech 
Present analyte list and laboratory detection limits to Team 
members prior to release of draft SAP. 

 

06.09.2cc Tetra Tech 
Look into using the Pro UCL – KM method (default to 
guidance provided in Chapter 16) instead of ½ the detection 
limit. 

ASAP 

06.09.3cc 
Mark and 
Charles 

Provide Team members with a draft working schedule for 
milestones for future presentation to Tier II.   

06-30-2009 

 
Action Items Developed May 18-20, 2009 
 

Item Responsible Action Item Due Date 

05.09.1.1.1 Mark 
Schedule a conference call with Navy to determine if an 
aerial mag survey is necessary for UXO 06.  OBE 

OBE 

05.09.1.1.2 Lila 
Check to see if any comments were made on the April 2008 
minutes and forward any comments to Mark.  

05-27-2009 

05.09.1.1.3 Libby 

Send PI Completion Report Site 35 to Team members.  The 
report will be put on the TtNUS ftp site.  An email will be 
sent when the report is uploaded with a link to the file.  
Done 

Done 

05.09.1.2.1 Mark Send .pdf of ASTDR information to Team members. 05-21-2009 

05.09.2.1.1 Tim F. 

Check to see if there are contaminants that do not have 
subsistence screening values.  Copper does not have a 
screening level.  Will use calculated screening levels for 
copper.  Done 

Done 

05.09.2.1.2 Mark 
Schedule a conference call to complete the DQO Facilitation 
(Step 6).  Done 

Done 

05.09.2.1.3 Mark 
Ensure that the text for Step 5 follows the flow chart that 
was created at the meeting.  Done 

Done 

05.09.2.1.4 Tim F. 

Bring alternatives to ½ the detection limit to small data sets 
to the Team.  Instead of using ½ the detection limit, look at 
Pro UCL – KM method.  Default to guidance provided in 
Chapter 16.  Done 

Done 

05.09.2.1.5 Tim H. 
Review restrictions regarding game fish and if the fish can 
legally be purchased from the fisherwoman and/or other 
fisher people at the Site 3 pond.  Ongoing 

06-05-2009 

05.09.2.1.6 Libby Include the DQO flow chart in the minutes.  Done Done 

05.09.2.2.1 Team  
Provide feedback on the Pilot Study Work Plan for Site 45 to 
Charles. 

Before 
06-22-2009 

05.09.2.2.2 Lila 
Check if Scott Huling’s project is ESTCP or SERDP and 
help resolve any conflict with USEPA hierarchy. 

06-01-2009 

05.09.2.2.3 Tim H. 
Provide building construction date and solvent type 
information to Team members. 

05-29-2009 

05.09.2.3.1 Lila 
Provide comments to Mark on the Site 27 proposed path 
forward. 

06-15-2009 

05.09.2.3.2 Mark 
Provide to Team members the Site 27 CSM including maps 
and data, Geotech data, building footprint, vapor intrusion 
information, and IM support sampling work plan.   

06-30-2009 
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05.09.2.3.3 Charles Send the RFP for Site 27 Geotechnical borings to Mark.   05-28-2009 

05.09.2.4.1 Team 
Review Navy sediment policy and provide Mark with 
comments regarding its application at Site 14.   

06-15-2009 

05.09.2.4.2 Mark Check the original drivers that established Site 14.   06-05-2009 

05.09.2.4.3 Mark 
Provide Team members with a scoping document containing 
data collected, outfalls to be sampled, and rationale of 
sampling.   

06-05-2009 

05.09.2.4.4 Mark 
Schedule a conference call to discuss Site 14 outfall 
sampling. 

06-12-2009 

05.09.3.1.1 Mark 
Add steps for the EE/CA, action memo, and removal action 
report for Site 27 to the schedule. 

05-26-2009 

05.09.3.1.2 Lila 
Check on the requirements for EE/CA, action memo, and 
removal action report. 

05-29-2009 

05.09.3.1.3 Charles 
Provide extension request letters to USEPA and DHEC and 
copy Team members for informational purposes. 

05-26-2009 

05.09.3.1.4 Mark/Charles Provide revised schedule to Tier II before their June meeting 06-01-2009 

05.09.3.2.1 Team 
Email MBTI and DiSC scores, contact information, any 
Roles and Responsibilities, Mission Statements, etc. to 
Pat.Franklin@mail.com 

05-26-2009 

05.09.3.2.2 Pat Send Team charter to Team members. 05-22-2009 

05.09.3.3.1 Meredith 
Provide the Team with examples of previous LUC language 
for UXO sites. 

05-29-2009 

05.09.3.3.2 Annie 
Talk with Joe regarding the need for groundwater samples 
in the grassy area at the Parade Deck. 

05-29-2009 

05.09.3.3.3 Mark 
Arrange a conference call with Team members to finish 
UXO UFP/SAP discussion.   

TBD 

05.09.3.4 Tier II 
Report back to Team about status of adding MRP sites to 
the FFA. 

By next 
meeting 

 
Action Items Developed May 4, 2009 (Conference Call) 
 

Item Responsible Action Item Due Date 

05.09.3cc 
Amy and 
Dave 

Amy and Dave to review assumptions to minimize 
uncertainty.  Ongoing 

Before next 
meeting 

 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 

03.09.1.1.1 Team 
Provide comments to Mark on the Path Forward for Site 27.  
Ongoing – agenda item 

By 04-01-2009 

03.09.1.1.2 Charles 
Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members.  Ongoing - Mark 
needs to send information to Team members.  

By 03-24-2009 

03.09.1.3.1 Charles 
Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline.  
Ongoing – Cannot make FY09 timeline for Site 3 ROD 

By 03-24-2009 

03.09.1.3.2 Charles 
Send extension requests to USEPA and SCDHEC for new 
milestones.  Ongoing 

By 06-01-2009 

03.09.2.2.1 Charles 

Clarify if closed MRP sites are to be added to the FFA.  
Ongoing – Steve Beverly said no. Texas does add 
closed sites to FFA.  Charles to check with Navy Tier II 
for direction.  

By 04-02-2009 

03.09.2.2.2 Mark 
Propose sediment PALs for at Parris Island for the UFP 
SAP.  Ongoing  

By 04-02-2009 

03.09.2.2.3 Mark Review the background data set for Site 3 and propose if it By 04-02-2009 
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is appropriate for use at the UXO sites (for sediment and 
soils).  Ongoing – need more information  

03.09.2.2.4 Heber 
Investigate whether or not permission is required to leave 
cut vegetation in the marsh.  Ongoing 

By 04-02-2009 

03.09.2.2.5 Tim 

Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06.  Ongoing – Charles to 
get with Tt and Navy to see if aerial mag survey is 
necessary.  Mark to schedule a conference call.  

By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets.  Ongoing  

By 05-19-2009 

03.09.3.2 Mark 
Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.  Ongoing 

By 05-19-2009 

 
Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 06-01-2009 

01.09.2.4.1 Charles 

Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team.  Have not decided on technology for 
Site 45.  Need to have EE/CA for Site 27.   

By 01-14-2009 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments from EPA.  

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.4 
Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles 
Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. 

Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark 
Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  

Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report.  Mark needs EMAC report from Charles or Meredith.  

Ongoing  

A0801-03 Heber 
Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing 

By 03-01-2009 
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements  
(UFP-QAPP Manual Section 2.6.1) 
 
Problem Definition 
 
For purposes of understanding the objectives of this study it is important to recognize the difference 

between the boundaries of Site 3 and the 3rd Battalion Pond (Pond).  Site 3 contains the original landfill, 

the causeway constructed over the landfill and across a tidal marsh of the Broad River, and sediments 

which are adjacent to the causeway and which extend approximately 200 feet from the centerline of the 

causeway road northeast of the road.  The causeway currently separates the 3rd Battalion Pond 

(northeast of the causeway) from a marshy area (southwest of the causeway).  The 3rd Battalion Pond is 

that entire bi-lobed water body area northeast of the causeway.  The Pond is connected to the tidal 

waters and marsh on the southwest side of the causeway via pipes and weirs.  Fish are free to roam 

throughout the Pond and to enter and egress through the pipes, at times being exposed to potentially 

contaminated sediments along the causeway, and resulting, to an undetermined degree, in a transient 

population of fish.   

   
The Site 3 post-construction HHRA presented in the Draft Technical Memorandum (TtNUS, July 2008) 

used the 2001 and 2003 sediment data collected in the pond north of the causeway to estimate post-

construction risks to human health through theoretical partitioning of sediment contaminants to fish and 

subsequent human consumption of the fish by recreational and subsistence users.  Site 3 post-

construction COCs for fish consumption were determined to be Total DDT, Mercury, and Copper.  

Preliminary results of the partitioning revealed there is potentially an unacceptable risk from fish 

consumption.  (SEE COMMENT - I WOULD DELETE THE REST OF THIS PARAGRAPH) The results of 

the HHRA indicated that risks (carcinogenic and non-carcinogenic) to all receptors were acceptable with 

the exception of non-carcinogenic risks associated with the child civilian subsistence user, which were 

due to mercury.  

 

There is uncertainty associated with the estimation of fish tissue concentrations using sediment 

concentrations because of the complex mechanisms by which chemicals, especially mercury, enter the 

food chain.  There is also uncertainty associated with fish tissue sampling as it relates to post 

construction conditions due to the transient nature of fish and the age of fish consumed.   However, there 

are civilian subsistence fishers and their families, including children, that reportedly consume fish caught 

from the 3rd Battalion Pond more than twice per week, regardless of where the fish have been or how old 

they are.  In order to ensure subsistence fisher families are protected, a human health risk assessment 

that quantifies risk due to consumption of fish exposed to Site 3 Post-Construction COCs and PCBs (a 

concern prior to remedy implementation) will be conducted through the direct analysis of fish tissue.  Due 

to the limitations placed on the fish sampling design as a result of these uncertainties, results of this study 
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will only be used to determine if Land Use Controls and evaluate the need for long term fish tissue 

monitoring will be required to protect fishers, as opposed to making post-construction-specific remedy 

decisions. 

 
 
11.1 Identification of Study Goal 
 

Determine if human health risk from exposure to Total DDT (sum of 4,4’- and 2,4’- isomers of DDD, DDE, 

and DDT), total PCBs (sum of Aroclors), copper and mercury, in fish tissue is acceptable for recreational 

and subsistence fisherman who consume fish from the 3rd Battalion Pond.  If human health risks are 

acceptable (HQs or HIs developed on a target organ-/effect-specific basis less than 1 and ILCRs less 

than 1 x 10-4), then no action is required for consumption of fish from the 3rd Battalion Pond for this 

component of the selected remedy in the final ROD.  (ICs, in the form of LUCs, to protect the integrity of 

the soil cover and rip-rap placement would still be required.) 

 

If human health risk is determined to be unacceptable by fish tissue testing, then existing LUCs (fishing 

restrictions) developed to support the Interim Remedy will be updated as necessary to meet stakeholder 

requirements as a component of the final remedy for Site 3.   

 

11.2 Information Inputs 

 

In order to meet the study goals of the investigation, the physical and chemical data that will be collected 

at Site 3 are described below: 

1. Previously collected data including original RI data (TtNUS, November 1999) and Technical 

Memorandum sediment data (TtNUS, July 2008) were used in order to identify target 

contaminants. 

2. Subsistence Fisherman exposure assumptions:  Exposure assumptions for the risk assessment 

were supported through application of U.S. EPA subsistence fisherman guidance (Guidance for 

Assessing Chemical Contaminant Data for Use in Fish Advisories, U.S. EPA, November 2000) 

3. Field Parameters:  3rd Battalion Pond water quality indicators, including dissolved oxygen, pH, 

temperature, salinity, turbidity, and conductivity will be collected in order to document site 

conditions.  Meteorological data will also be collected and recorded during the sampling event.   

4. Fish tissue extracted from fillets will be analyzed for total DDT, total PCBs, copper and mercury.  

The sampling methods are presented in Worksheet #18 and the analytical methods are 

presented in Worksheet #19.    

5. Reference data will be gathered from at least one other location at MCRD Parris Island that is 

near Site 3 and includes the same species of fish as are present in the 3rd Battalion Pond.  The 
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reference data will be used to determine if fish tissue concentrations are due to anthropogenic 

conditions at MCRD Parris Island, or are specific to Site 3. 

6. Screening values – The screening values provided in “Guidance for Assessing Chemical 

Contaminant Data for Use in Fish Advisories” (U.S. EPA, EPA-823-B-00-007, November 2000) 

will be used for the selection of COPCs. 

 

Target 

Analyte 

Recreational Fisher Subsistence Fisher 

 Non-

carcinogens 

Carcinogens 

 

Non-

carcinogens 

Carcinogens 

 

Total DDT 0.2 mg/kg 1.17E-2 mg/kg 2.45E-2 mg/kg 1.4E-3 mg/kg 

Total PCBs 0.008 mg/kg 2.0E-3 mg/kg 9.83E-4 mg/kg 2.45E-4 mg/kg 

Copper TBD --- TBD --- 

Mercury 4.0E-2 mg/kg --- 4.9E-3 mg/kg --- 

  
 

11.3 Study Boundaries 

 

Site 3 is located along the causeway that was constructed across a tidal marsh of the Broad River and 

connects Horse Island and Parris Island.  The causeway covers approximately 10 acres and is 4,000 feet 

long, 100 feet wide, and 10 feet high (above the water surface).  The causeway currently separates the 

3rd Battalion Pond (northeast of the causeway) from a marshy area (southwest of the causeway).  The 

vertical study area boundary for this investigation includes the 3rd Battalion Pond.  The horizontal 

boundary for this investigation is limited to the depth of the pond, which is reportedly approximately 5 feet 

below the water surface.  The investigation will extend to this depth as the intention is to include collecting 

fish that typically forage along the pond bottom. 

 

The reference sample location will be within MCRD Parris Island, but outside of the 3rd Battalion Pond 

where fish will potentially be unaffected by Site 3 contaminants. 

 

11.4 Analytical Approach 

 

The maximum concentration in any fish tissue sample will be used for comparison to screening values and 

the reference value in order to select COPCs and to make the decisions described below.    For any COPC, 

the reference value is defined as twice the mean COPC concentration derived from the reference location 

data set.  For decision making related to this investigation, it is important to ensure that concentrations in 

fish tissue from the reference location do not exceed the screening values.  However, the decisions that will 
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be made if the reference location data does exceed the screening values are also described below.  The 

flow chart illustrates the site decisions. 

 

 

Need to define what long term monitoring (additional fish tissue sampling) (re-evaluation of risk) is and 

what will be done at the 5-year review.  

 

If there is unacceptable risk, a LUC will attempt to be implemented as a component of the final remedy for 

Site 3.  At the 5-year review, fish tissue sampling will be conducted to evaluate if LUCs are still 

appropriate for the site.  Groundwater long term monitoring will continue.   

If no unacceptable risk, additional fish tissue sampling will not be needed and the risk would be re-

evaluated during the 5-year review.   

 

 

Decision Rules: 

The following decisions will be made assuming the reference location data is less than the screening values: 

1. If COPC maximum concentrations in fish tissue are less than screening values, risk to human health 

receptors will not be further evaluated, and LUCs in the form of fish restrictions will not be required in the 
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final remedy.  The current signage that limits subsistence fishing will be removed from Site 3..  No changes 

will be made to the engineered remedy for sediment in Site 3.   

 

2. If COPC maximum concentrations in fish tissue are greater than screening and reference values, conduct 

risk assessment using average fish tissue concentrations as exposure point concentrations.   

 

If risk to human receptors is unacceptable, the Project Team will evaluate the implementation of 

LUCs and long term monitoring as the final remedy with all stakeholders, including SCDHEC 

Bureau of Water.  No changes will be made to the engineered remedy for sediment in Site 3..   

Note: US EPA and the Navy, through CERCLA authority, will require LUCs be applied to 

the site as the final remedy of the ROD if contaminant concentrations show unacceptable 

risk to human receptors.  However, every attempt will be made to design the LUCs 

(including sign language) to meet with the satisfaction of all stakeholders while meeting the 

requirements of CERCLA.  

 

If risk to human receptors is acceptable, LUCs in the form of fish restrictions will not be required in 

the final remedy.  The current signage that limits subsistence fishing will be removed from Site 3.  

No changes will be made to the engineered remedy for sediment in Site 3. 

 

3. If COPC maximum concentrations in fish tissue are greater than screening values, but less than the 

reference value, the Team will inform the appropriate stakeholders (such as the SCDHEC Bureau of Water), 

risk to human health receptors will not be further evaluated, and LUCs in the form of fish restrictions will not 

be required in the final remedy.  The current signage that limits subsistence fishing will be removed from 

Site 3..  No changes will be made to the engineered remedy for sediment in Site 3. 

 

If the reference data is greater than the screening values, then the appropriate stakeholders will be informed 

and the following decisions will be made:  

 

4. If COPC maximum concentrations in fish tissue are greater than the screening values and the reference 

value, then refer to Decision Rule #2 above.   

 

5. If COPC maximum concentrations in fish tissue are less than screening values, risk to human health 

receptors will not be further evaluated, and LUCs in the form of fish restrictions will not be required in the 

final remedy.  The current signage that limits subsistence fishing will be removed from Site 3..  No changes 

will be made to the engineered remedy for sediment in Site 3.  
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6. If COPC concentrations in fish tissue are less than screening values, but greater than the detection limits, 

DHEC will conduct risk communication with subsistence fishers that frequently fish at the 3rd Battalion pond.  

The focus of the risk communication will be related to the reported volume consumed by subsistence fishers 

in the area, and mitigation of potential long-term health impacts. 

 

 

 

 

Human Health Risk Assessment: 

Maximum fish tissue concentrations will be screened against the screening values identified in Section 

11.2 to identify COPCs that will be carried through the risk assessment calculations.  Average fish tissue 

concentrations will be used as exposure point concentrations (EPCs) in the HHRA calculations. 

   

The HHRA will consist of five components, including the selection of COPCs, exposure assessment, 

toxicity assessment, risk characterization, and uncertainty analysis.  The methodology to be used for the 

Human Health Risk Assessment is presented in Appendix A.  

 

11.5 Performance or Acceptance Criteria 

 

Fish collected for analysis of fish tissue will be collected from areas within the 3rd Battalion Pond that are 

known to contain a population of fish.  Because this is a biased sampling event affected by many factors 

including tidal influences, species availability, weather, etc., the use of quantitative statistics to estimate 

decision performance as specified in the DQO guidance (EPA, 2006) was not applied.  Instead, the 

project team will use the results of the investigation to determine whether the amount and type of data 

collected is sufficient to support the attainment of project objectives.  This will involve an evaluation of 

contaminant concentrations to ensure that contaminants are likely to have been detected if present, and 

that enough data have been collected to support the site investigation.  The project team will review the 

analytical results and ensure that all viewpoints are included in decision making.   

 

11.6 Plan for Obtaining Data 
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Fish for tissue analysis will be collected at four areas within the 3rd Battalion Pond, as shown on Figure 

11.1.  In addition, fish for tissue analysis will be collected from at least one reference location to reduce 

uncertainty associated with contaminants that may not be associated with Site 3 but that could 

bioaccumulate in fish collected for this investigation.   

 

Data Collection Plan: 

 

3rd Battalion Pond (4 locations): 

 

An attempt will be made to collect 8 top predators, preferably Red Drum or Croaker, and 8 bottom 

feeders, preferably Mullet from the four locations around the pond.  It is preferred that 2 Red Drum and 2 

Mullet be collected from each of the four locations.  Fish that are collected for tissue analysis will be of 

edible and legal size (permit needed if cannot catch fish of legal size), if possible (otherwise with Natural 

Resource Manager permission), although the potential for receptors to harvest other-than-legal size fish 

will be addressed in the risk assessment uncertainties analysis. Include information regarding legal size 

of fish. 

 

An attempt will be made to collect 8 fish (4 top feeders and 4 bottom feeders) will be collected from at 

least one reference location.  A second reference location will be selected in case the first reference 

location does not provide the fish needed for sampling. 

 

Should the fish data collection plan not be attainable, the plan will be revised via Team member 

consensus. 

 

Fish samples will be collected using a combination of gill nets, trap nets, and trot lines (as necessary). 

Upon collection, fish will be separated by species and immediately placed on wet ice for processing.  

Live, non-target fish shall not be collected during this investigation and will be returned to the water.   

 

The right filet from one fish will be used as a duplicate.   

 

Fillet fish samples will be analyzed for Total DDT (sum of 4,4’- and 2,4’- isomers of DDD, DDE, and DDT), 

total PCBs (sum of Aroclors), copper, and mercury according to the analytical methods presented in 

Worksheet #19. 

 

The same data collection protocol will be employed at the reference location. 
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HUMAN HEALTH RISK ASSESSMENT 

This section presents the methodology for evaluating human health risks resulting from potential 

exposures to sediment and ultimately fish tissue at Site 3 using sediment data collected by TtNUS in 

October 2001 and U.S. EPA in April 2003 and fish tissue data collected by TtNUS in 2009. 

 

The HHRA presented in the Site 3 RFI/RI Report (TtNUS, November 1999) evaluated potential exposures 

to sediment by construction workers, maintenance workers, and recreational users (fishing only - 

conservative and site-specific).  Potential risks for direct contact exposures (e.g., incidental ingestion and 

dermal contact) to sediment by construction workers and maintenance workers were within U.S. EPA 

acceptable risk levels.  The HHRA in the RFI/RI also used the sediment data to estimate risks to human 

health through theoretical partitioning of sediment contaminants to fish and subsequent human 

consumption of the fish by recreational users (conservative and site-specific).  Risks for exposures 

through ingestion of fish using stringent exposure assumptions exceeded U.S. EPA target risk levels.  In 

addition, the HHRA in the RFI/RI estimated risks to human health through ingestion of fish using fish 

tissue data collected as part of the EIS in 1991.  Risks for this pathway exceeded the U.S. EPA target risk 

levels for the conservative recreational user.  

 

Because direct contact exposures (e.g., incidental ingestion and dermal contact) were within U.S. EPA 

acceptable risk levels in the initial RFI/RI HHRA (using pre-remedy sediment data), and the sediment 

concentrations in the post-remedy samples are not significantly different than the pre-remedy samples, 

this HHRA will only evaluate potential exposures to recreational users through ingestion of fish using fish 

tissue data collected in 2009 by TtNUS.  Theoretical partitioning of post-remedy sediment contaminants 

to fish and subsequent consumption of fish by recreational and subsistence users using the USEPA 

recommended models will be conducted.  The estimated fish tissue concentrations derived by the use of 

these models and based on post-remedy samples will be compared to the same screening values 

indicated in this SAP to meet CERCLA requirements.  If the screening values are exceeded, the Navy will 

take a conservative position and state that post-remedy sediment concentrations could be contributing to 

unacceptable levels of contamination in fish with respect to human consumption and decide to accept 

actual fish tissue sample results for the purpose of making decisions pertaining to ICs and for the purpose 

of risk communication. 

 

Once fish tissue sampling has been completed, the measured fish tissue concentrations will be used to 

calculate potential risks to human receptors resulting from consumption of fish from the 3rd Battalion 

Pond, which may contain fish exposed to pre-remedy conditions, as well as conditions and contaminants 

external to the pond and removed from Site 3. 
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In the uncertainties section of the HHRA in the revised Technical Memorandum, the estimated fish tissue 

concentrations will be compared against actual fish tissue concentrations in tabular form and the 

uncertainties associated with both approaches will be discussed. 

 

The uncertainties section of the HHRA will state that SCDHEC believes that risk attributable to fish only 

exposed to pre-remedy conditions is unlikely as the life span for most of the species sampled is less than 

the amount of time that has elapsed since the remedy was implemented.  In addition, SCDHEC believes 

that it is unlikely that fish would be exposed exclusively to post-remedy contamination.  The fisher 

receptor would also have to collect only species whose home range throughout its life stages was 

exclusive to the boundaries of the post remedy sediments.  These factors could result in an 

overestimation of risk due to fish consumption. 

 

The following current U.S. EPA and United States Navy risk assessment guidance documents were used 

to develop the framework for this HHRA methodology: 

 

• Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories – EPA 823-B-00-007 

(U.S. EPA, November 2000). 

 

• Risk Assessment Guidance for Superfund (RAGS):  Volume I, Human Health Evaluation Manual 

(Part A) (U.S. EPA, December 1989). 

 

• Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins 

(U.S. EPA, September 2008). 

 

• Exposure Factors Handbook.  Office of Health and Environmental Assessment (U.S. EPA, August 

1997). 

 

• RAGS: Volume I - Human Health Evaluation Manual (Part D, Standardized Planning, Reporting, and 

Review of Superfund Risk Assessments) (U.S. EPA, December 2001). 

 

• U.S. navy Human Health Risk Assessment Guidance (December 2008). 

 

This HHRA will consist of five components:  selection of COPCs, exposure assessment, toxicity 

assessment, risk characterization, and uncertainty analysis.  Sections B.1 through B.5 contain detailed 

discussions of the five components of the HHRA. 
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B.1 Selection of COPCs 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals 

quantitatively evaluated in the baseline HHRA to those site-related constituents that dominate overall 

potential risks.  

 

Post-remedy sediment data were used to select sediment COPCs that were then analyzed for in the fish 

tissue samples collected in October 2009.  If fish tissue samples had not been collected, the post-remedy 

sediment data would have been used to evaluate the risks associated with fish consumption via the 

theoretical partitioning of contaminants found in the sediment into fish tissue and the ultimate 

consumption of fish by recreational users. Because fish that exist in the pond would be expected to be 

exposed to sediment in all areas of the pond, data compiled from sediment samples collected from the 

pond during the 2001 and 2003 field investigations were used in the selection of sediment COPCs.  To 

determine risks associated with releases from the site and not from background/anthropogenic sources, 

the 2001/2003 sediment data were screened against background/typical facility pesticide concentrations 

in sediment [Appendix D of the Draft Technical Memorandum (TtNUS, July 2008)].  If the maximum 

concentration detected in the sediment samples exceeded the background/typical facility pesticide 

concentration, the chemical was then screened against the screening level.  

 

In general, a chemical was initially selected as a sediment COPC and ultimately identified as a parameter 

for the fish tissue analytical program if the maximum detected sediment concentration exceeded the 

background/typical facility pesticide concentration in sediment and the estimated fish tissue concentration 

exceeded the screening level. 

 

U.S. EPA Region 4 considers bioaccumulative chemicals to include those designated in Bioaccumulation 

Testing and Interpretation for the Purpose of Sediment Quality Assessment (U.S. EPA, February 2000), 

except for PAHs.  U.S. EPA Region 4 considers the potential toxicity of PAHs via bioaccumulation in the 

food web to be generally negligible unless PAHs are present at extremely high concentrations 

[i.e., percent levels (10,000 mg/kg)] in soil or sediment.  Since PAHs were not detected at such high 

concentrations in the Pond Side Area 1 sediments at Site 3, and PAH concentrations in fish are usually 

low because fish rapidly metabolize PAHs (Eisler, April 2000), PAHs will not be evaluated for the 

consumption of fish by recreational users pathway. 

 

Maximum fish tissue concentrations for each parameter analyzed in the 2009 fish tissue samples will be 

compared to the appropriate fish tissue screening level to select COPCs that will be evaluated in this 

HHRA (Table B-1).  To compensate for releases from background/anthropogenic sources, the maximum 

concentrations from the 2009 3rd Battalion Pond fish tissue data will be compared to two times the mean 

concentrations of the fish tissue data collected from General’s Landing Creek (reference location).  In 
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general, a chemical will be selected as a fish tissue COPC and retained for further quantitative risk 

evaluation if the maximum detected fish tissue concentrations in the 3rd Battalion Pond fish tissue 

samples exceed two times the mean reference fish tissue concentrations and the appropriate screening 

levels.  Chemicals present in the 3rd Battalion Pond fish tissue samples at concentrations greater than 

the screening levels but less than two times the mean reference location fish tissue concentrations will 

not be considered to be representative of risks associated with Site 3 sediment. 

 

Fish tissues samples will be analyzed for PCB congeners, which are described in PCBs: Cancer Dose-

Response Assessment and Application to Environmental Mixtures (EPA, September 1996).  PCB 

congeners are classified as either dioxin-like or nondioxin-like.  The following methodology will be used to 

evaluate PCB congeners and dioxin-like PCB congeners in this HHRA: 

 

• The concentrations reported for the PCB congeners will be summed for each sample and the 

maximum total concentration will be compared to the screening criteria for total PCBs. 

 

• To evaluate the dioxin-like PCB congeners, it will be first necessary to apply toxicity equivalency 

factors (TEFs) to the individual dioxin-like PCB congener concentrations as specified in the EPA 

guidance.  The individual dioxin-like PCB congener concentrations will multiplied by the TEFs to 

produce a dioxin-like toxic equivalent concentration (TEQ).  The individual TEQs will be summed for 

each sample and the maximum total dioxin-like TEQ will be compared to the screening criteria for 

2,3,7,8-TCDD. 

 

B.2 Exposure Assessment 

The exposure assessment portion of the risk assessment defines and evaluates, quantitatively or 

qualitatively, the type and magnitude of human exposure to the chemicals present at or migrating from a 

site.  The exposure assessment is designed to depict the physical setting of the site, to identify potentially 

exposed populations and applicable exposure pathways, to calculate concentrations of COPCs to which 

receptors might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

 

A detailed exposure assumption was presented in the Site 3 RFI/RI (TtNUS, November 1999).  This 

section presents only the information that was used to evaluate exposures to recreational and 

subsistence fishers through the ingestion of fish. 

 

B.2.1 Exposure Point Concentrations 

Because 16 fish tissue samples will be collected from the Third Battalion Pond (4 locations; 2 fish from 

each species (top predator and bottom feeder), and 2 species at each location), the average detected fish 
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tissue concentration will be used as the exposure point concentrations (EPCs) for each chemical detected 

in the fish tissue samples. 

 

EPA’s ProUCL software (Version 4.00.04) contains several methods for dealing with non-detected values 

when calculating EPCs.  U.S. EPA has recommended using the Kaplan-Meier (KM) method, which is a 

nonparametric estimation method that is a popular statistical method in the medical field.  The KM method 

will be used for calculating EPCs for 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, copper, and mercury.  The KM 

method will also be used to calculate the EPC for Total PCBs.  However, when totaling the PCB congener 

concentrations to obtain a total PCB concentration for each individual sample, “0” will be used for any 

non-detected values.  If all PCB congeners for an individual samples are non-detected values, the lowest 

PCB congener detection limit will be used as the total PCB concentration for that sample. 

   

B.2.2 Chemical Intake Estimation for Ingestion of Fish 

The fish consumption exposure pathway will be evaluated for the following receptors who consume fish 

caught at Site 3: 

 

• Recreational Fisher – Military/Civilian Child 

• Recreational Fisher – Military Adult 

• Recreational Fisher – Civilian Adult 

• Subsistence Fisher – Civilian Child 

• Subsistence Fisher – Civilian Adult 

 

Intakes for the fish ingestion exposure route will be estimated using the following equation (U.S. EPA, 

December 1989): 

 

)AT)(BW(

)ED)(EF)(FI)(IR)(C(
Intake fish=  

 

where:  

Intake = recreational fish ingestion intake (mg/kg-day) 

  Cfish = chemical concentration in fish tissue (mg/kg) 

  IR = ingestion rate (kg/meal) 

  FI = fraction ingested from contaminated source (unitless) 

  EF = exposure frequency (meals/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 
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   AT = averaging time (days); 

     for non-carcinogens, AT = ED x 365 days/yr; 

     for carcinogens, AT = 70 yrs x 365 days/yr 

 

Exposure assumptions are summarized in Table B-2. 

 

 

B.3 Toxicity Assessment 

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse 

effects in exposed populations.  Quantitative estimates of the relationship between the magnitude and 

type of exposures and the severity or probability of human health effects are defined for the identified 

COPCs.  Quantitative toxicity values [cancer slope factors (CSFs) and reference doses (RfDs)] 

determined during this component of the risk assessment will be integrated with outputs of the exposure 

assessment to characterize the potential for adverse health effects for each receptor group.  A CSF is an 

indicator of the potency of a chemical carcinogen (i.e., the greater the CSF, the more potent the 

carcinogen).  More formally, a CSF is an upper-bound estimate, approximating a 95-percent confidence 

limit, on the increased cancer risk from lifetime exposure to a carcinogen.  This estimate is usually 

expressed in units of proportion (of a population) affected per mg/kg/day of a carcinogen.  An RfD is the 

dose at which and less than which adverse non-carcinogenic effects are not anticipated. 

 

Oral RfDs and CSFs used in the site-specific risk assessments will be obtained from the following primary 

U.S. EPA sources (U.S. EPA, December 2003): 

 

• Integrated Risk Information System (IRIS) (online) (U.S. EPA, February 2007). 

 

• U.S. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by U.S. 

EPA’s Superfund program. 

 

• Other toxicity values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and Annual Health Effects Assessment Summary Tables 

(HEAST) (U.S. EPA, July 1997). 

 

Although RfDs and CSFs can be found in several toxicological sources, U.S. EPA's IRIS online database 

is the preferred source of toxicity values.  This database is continuously updated and values presented 
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have been verified by U.S. EPA.  Oral RfDs and CSFs for the constituents identified as COPCs for Site 3 

are presented in Table B-1. 

 

B.4 Risk Characterization 

This section provides a characterization of the potential human health risks associated with potential 

exposure to COPCs at Site 3.  Section B.4.1 outlines the methods used to quantitatively estimate the type 

and magnitude of potential risks for human receptors.  A summary of the risk characterization for Site 3 is 

provided in Section B.4.3. 

 

B.4.1 Quantitative Analysis 

Quantitative estimates of risk will be calculated according to risk assessment methods outlined in U.S. 

EPA guidance (December 1989).   

 

Lifetime cancer risks are expressed in the form of dimensionless probabilities, referred to as incremental 

lifetime cancer risks (ILCRs), based on CSFs. Non-carcinogenic risk estimates are presented in the form 

of HQs that are determined through a comparison of intakes with published RfDs.  ILCR estimates will be 

generated for each COPC using estimated exposure intakes and published CSFs, as follows: 

 

ILCR = (Estimated Exposure Intake)(CSF) 

 

If the above equation resulted in an ILCR greater than 0.01, the following equation will be used to 

calculate the ILCR: 

 

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)] 

 

An ILCR of 1 x 10-6 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario.  Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million people. 

 

As mentioned previously, non-carcinogenic risks will be assessed using the concepts of HQs and HIs.  

The HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 

 

HQ = (Estimated Exposure Intake) / (RfD) 
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An HI will be generated by summing the individual HQs for all COPCs.  The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of non-carcinogenic (threshold) effects. 

 

B.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret the quantitative risk estimates and to aid risk managers in determining the need for 

remediation, quantitative risk estimates were compared to typical U.S. EPA risk benchmarks.  U.S. EPA 

has defined a "target cancer risk" range of 1 x 10-6 to 1 x 10-4 (i.e., one in-one-million to a one-in-ten 

thousand chance of developing cancer).  Individual or cumulative ILCRs greater than 1 x 10-4 are typically 

not considered as protective of human health, and ILCRs less than 1 x 10-6 are typically regarded as 

protective.  HQs and HIs are typically evaluated using a value of 1.  Generally, adverse non-carcinogenic 

health effects are not anticipated if an HQ or HI, developed on a target organ-/effect-specific basis, does 

not exceed 1 (unity).  If an HI exceeds unity, a segregation of target organ effects associated with 

exposure to COPCs will be performed.  Only those chemicals that affect the same target organ(s) or 

exhibit similar critical effect(s) will be regarded as truly additive.  Consequently, it may be possible for a 

cumulative HI to exceed 1, but no adverse health effects are anticipated if the COPCs do not affect the 

same target organ or exhibit the same critical effect. 

  

B.5 Uncertainty Analysis 

A general discussion of uncertainties associated with the various aspects of the HHRA was presented in 

the HHRA prepared for the Site 3 RFI/RI (TtNUS, November 1999).  Uncertainties specific to this HHRA 

will be presented in the Final Technical Memorandum. 

 



TABLE B-1

SCREENING LEVELS - FISH TISSUE RISK ASSESSMENT 
SITE 3 - CAUSEWAY LANDFILL

MCRD PARRIS ISLAND, SOUTH CAROLINA

Recreational Screening
Level (mg/kg)

Noncarcinogenic
(HQ=0.1)

Carcinogenic
(1E-6)

Noncarcinogenic
(HQ=0.1)

Carcinogenic
(1E-6)

Copper 4.0E-02 NA 1.60E+01 NA 1.97E+00 NA

Mercury(1) 1.0E-04 NA 4.00E-02 NA 4.90E-03 NA
4,4'-DDD NA 2.4E-01 NA 1.66E-02 NA 2.05E-03
4,4'-DDE NA 3.4E-01 NA 1.17E-02 NA 1.45E-03
4,4'-DDT 5.0E-04 3.4E-01 2.00E-01 1.17E-02 2.45E-02 1.45E-03
Total PCBs 2.0E-05 2.0E+00 8.00E-03 2.00E-03 9.83E-04 2.45E-04

Dioxin-like PCBs(2) 1.0E-09 1.3E-05 4.00E-07 3.08E-08 4.92E-08 3.78E-09

Notes:
NA - Not Applicable
Screening Levels that are shaded will be used to select chemicals of potential concern (COPCs).

Reference Dose
(mg/kg-day)

Cancer Slope Factor

[(mg/kg-day)-1]

Subsistence Screening
Level (mg/kg)

TARGET ANALYTE



TABLE B-2

SUMMARY OF EXPOSURE INPUT PARAMETERS
SITE 3 - CAUSEWAY LANDFILL

MCRD PARRIS ISLAND, SOUTH CAROLINA

Child

All Exposures
Ingestion Rate (g/day) 17.5(1) 142.4(1) 17.5(1) 17.5(1) 142.4(1)

Fraction Ingested (unitless) 1 1 1 1 1
Exposure Frequency (meals/year) 365 365 365 365 365
Exposure Duration (years) 3(2) 3(3) 6(4) 70(5) 70(5)

Body Weight (kg) 17(2) 30(6) 70 70 70
Averaging Time - noncarcinogens (days) 1,095 1,095 2,190 25,550 25,550
Averaging Time - carcinogens (days) 25,550 25,550 25,550 25,550 25,550

Notes:
All exposure assumptions are U.S. EPA Region 4 default values unless otherwise noted.
1 - Consumption rates from U.S. EPA guidance.  These are based on averaging yearly consumption volumes over 1 year (U.S. EPA, 
     November 2000).
2 - Assumes a child ages 3 to <6 years (U.S. EPA, November 2000).
3 - Assumes a child age 8 to 10 (based on interview with civilian subsistence fisher (Appendix F).
4 - Assumes military personnel stationed at the base who spends two 3-year tours of duty at the site.
5 - Exposure durations as Identified in U.S. EPA guidance (U.S. EPA, November 2000).
6 - Approximate average weight of child 6 to >9 (25 kg) and child 9 to <12 (36 kg) (U.S. EPA, November 2000).

Exposure Parameter
Recreational 

Fisher 
Military/Civilian

Subsistence 
Fisher Civilian

Subsistence 
Fisher Civilian

Adult

Recreational 
Fisher Civilian

Recreational 
Fisher Military
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APPENDIX C 

VISUAL SAMPLING PLAN OUTPUTS 

Random sampling locations for comparing two population means or medians (site and reference) 
[nonparametric - MARSSIM] 
 
Summary 
This report summarizes the sampling design used, associated statistical assumptions, as well as general 
guidelines for conducting post-sampling data analysis.  Sampling plan components presented here 
include how many sampling locations to choose and where within the sampling area to collect those 
samples.  The type of medium to sample (i.e., soil, groundwater, etc.) and how to analyze the samples 
(in-situ, fixed laboratory, etc.) are addressed in other sections of the sampling plan.   
 
The following table summarizes the sampling design developed.   
 

SUMMARY OF SAMPLING DESIGN 
Primary Objective of Design Compare a site mean or median 

to a reference area mean or median 
Type of Sampling Design Nonparametric 
Sample Placement (Location) 
in the Field 

Simple random sampling 

Working (Null) Hypothesis The difference between the medians(means) 
is greater than or equal to the threshold 

Formula for calculating 
number of sampling locations 

Wilcoxon Rank Sum Test - MARSSIM version 

Calculated total number of samples 
for each survey and reference area a 

9 

a Based on the analyte with the highest minimum number of survey unit samples. 
 
Primary Sampling Objective 
The primary purpose of sampling at this site is to compare a site median or mean value with a reference 
area median or mean value.  This is achieved by testing the difference between the site and reference 
area medians(means).  The working hypothesis (or 'null' hypothesis) is that the difference between the 
site median(mean) and the reference area median(mean) is equal to or exceeds the threshold.  The 
alternative hypothesis is that the difference is less than the threshold.  VSP calculates the number of 
samples required to reject the null hypothesis in favor of the alternative one, given a selected sampling 
approach and inputs to the associated equation. 
 
Selected Sampling Approach 
A nonparametric random sampling approach was used to determine the number of samples and to 
specify sampling locations.  A nonparametric formula was chosen because the conceptual model and 
historical information (e.g., historical data from this site or a very similar site) indicate that typical 
parametric assumptions may not be true. 
 
Both parametric and non-parametric equations rely on assumptions about the population.  Typically, 
however, non-parametric equations require fewer assumptions and allow for more uncertainty about the 
statistical distribution of values at the site.  The trade-off is that if the parametric assumptions are valid, 
the required number of samples is usually less than if a non-parametric equation was used. 
 
Locating the sample points randomly provides data that are separated by many distances, whereas 
systematic samples are all equidistant apart.  Therefore, random sampling provides more information 
about the spatial structure of the potential contamination than systematic sampling does.  As with 
systematic sampling, random sampling also provides information regarding the mean value, but there is 
the possibility that areas of the site will not be represented with the same frequency as if uniform grid 
sampling were performed. 
 
Number of Total Samples:  Calculation Equation and Inputs 
The equation used to calculate the number of samples is based on Wilcoxon Rank Sum test published in 
MARSSIM (US EPA, et al, 1997).  For this site, the null hypothesis is rejected in favor of the alternative 
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one if the difference between the site and reference area median(mean) is sufficiently smaller than the 
threshold.  The number of samples to collect is calculated so that if the inputs to the equation are true, the 
calculated number of samples will cause the null hypothesis to be rejected. 
 
The formula used to calculate the number of samples is: 
 

  
where 

  
Φ(z) is the cumulative standard normal distribution on (-∞,z) (see PNNL-13450 for details), 
Pr is the probability that a measurement collected from a random location at the study site is greater 

than a measurement collected from a random location in a reference area.  See PNNL-13450 for 
details, 

n is the number of samples for the site and is equal to m, 
m is the number of samples for the reference area and is equal to n, 
Stotal is the estimated standard deviation of the measured values including analytical error, 
Δ is the width of the gray region, 
α is the acceptable probability of incorrectly concluding the difference between the medians(means) 

is less than the threshold, 
β is the acceptable probability of incorrectly concluding the difference between the medians(means) 

exceeds the threshold, 
Z1-α is the value of the standard normal distribution such that the proportion of the distribution less 

than Z1-α is 1-α, 
Z1-β is the value of the standard normal distribution such that the proportion of the distribution less 

than Z1-β is 1-β. 
 
Note:  MARSSIM suggests that the number of samples should be increased by at least 20% to account 
for missing or unusable data and uncertainty in the calculated value of n.  VSP allows a user-supplied 
percent overage as discussed in MARSSIM (EPA 2000, p. 5-33). 
 
The values of these inputs that result in the calculated number of sampling locations are: 
 

Parameter 
Analyte n 

MARSSIM 
Overage S Δ α β Z1-α 

a Z1-β 
b 

 9 0% 1  2  0.05 0.1 1.64485 1.28155 
 
a This value is automatically calculated by VSP based upon the user defined value of α. 
b This value is automatically calculated by VSP based upon the user defined value of β. 
 
The following figure is a performance goal diagram, described in EPA's QA/G-4 guidance (EPA, 2000).  It 
shows the probability of concluding the sample area is dirty (the probability that the difference between 
the site median(mean) and the reference area median(mean) exceeds the threshold) on the vertical axis 
versus a range of possible true differences between the medians(means) on the horizontal axis.  This 
graph contains all of the inputs to the number of samples equation and pictorially represents the 
calculation. 
 
The red vertical line is shown at the threshold (action limit) on the horizontal axis.  The width of the gray 
shaded area is equal to Δ; the upper horizontal dashed blue line is positioned at 1-α on the vertical axis; 
the lower horizontal dashed blue line is positioned at β on the vertical axis.  The vertical green line is 
positioned at one standard deviation below the threshold.  The shape of the red curve corresponds to the 
estimates of variability.  The calculated number of samples results in the curve that passes through the 
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lower bound of Δ at β and the upper bound of Δ at 1-α.  If any of the inputs change, the number of 
samples that result in the correct curve changes. 
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MARSSIM WRS Test
m=n=9, alpha=5%, beta=10%, std.dev.=1

 
 
 
Statistical Assumptions 
The assumptions associated with the formulas for computing the number of samples are: 
1. although the population does not have to be normally distributed, the test statistic is 

approximately normally distributed, 
2. the variances of the site and reference populations are equal, 
3. the variance estimate, S2, is reasonable and representative of the populations being sampled, 
4. the population values are not spatially or temporally correlated, and 
5. the sampling locations will be selected randomly. 
The first four assumptions will be assessed in a post data collection analysis.  The last assumption is valid 
because the sample locations were selected using a random process. 
 
Sensitivity Analysis 
The sensitivity of the calculation of number of samples was explored by varying the standard deviation, 
lower bound of gray region (% of action level), beta (%), probability of mistakenly concluding that μ > 
action level and alpha (%), probability of mistakenly concluding that μ < action level.  The following table 
shows the results of this analysis. 
 

Number of Samples 
α=5 α=10 α=15 AL=0 

s=2 s=1 s=2 s=1 s=2 s=1
β=5 27 11 22 9 18 7
β=10 22 9 17 7 14 6LBGR=90 
β=15 18 7 14 6 11 5

LBGR=80 β=5 27 11 22 9 18 7
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β=10 22 9 17 7 14 6
β=15 18 7 14 6 11 5
β=5 27 11 22 9 18 7
β=10 22 9 17 7 14 6LBGR=70 
β=15 18 7 14 6 11 5

 
s = Standard Deviation 
LBGR = Lower Bound of Gray Region (% of Action Level) 
β = Beta (%), Probability of mistakenly concluding that μ > action level 
α = Alpha (%), Probability of mistakenly concluding that μ < action level 
AL = Action Level (Threshold) 
 
 
Recommended Data Analysis Activities 
Post data collection activities generally follow those outlined in EPA's Guidance for Data Quality 
Assessment (EPA, 2000).  The data analysts will become familiar with the context of the problem and 
goals for data collection and assessment.  The data will be verified and validated before being subjected 
to statistical or other analyses.  Graphical and analytical tools will be used to verify to the extent possible 
the assumptions of any statistical analyses that are performed as well as to achieve a general 
understanding of the data.  The data will be assessed to determine whether they are adequate in both 
quality and quantity to support the primary objective of sampling. 
 
Because the primary objective for sampling for this site is to compare the difference between the site and 
reference area median(mean) values with a threshold value, the data will be assessed in this context.  
Assuming the data are adequate, at least one statistical test will be done to perform a comparison 
between the data and the threshold of interest.  Results of the exploratory and quantitative assessments 
of the data will be reported, along with conclusions that may be supported by them. 
 
 
This report was automatically produced* by Visual Sample Plan (VSP) software version 5.4.2. 

Software and documentation available at http://dqo.pnl.gov/vsp  

Software copyright (c) 2009 Battelle Memorial Institute.  All rights reserved. 

* - The report contents may have been modified or reformatted by end-user of software. 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature 
system that will facilitate subsequent data management in a cost-effective manner.  The sample 
nomenclature system has been devised such that the following objectives can be attained: 
 
• Sorting of data by matrix 
• Sorting of data by depth 
• Maintenance of consistency (field, laboratory, and database sample numbers) 
• Accommodation of all project-specific requirements 
• Accommodation of laboratory sample number length constraints (maximum of 20 characters) 
 

2.0 SCOPE 

The methods described in this SOP shall be used consistently for all projects requiring electronic data.  
Other contract- or project-specific sample nomenclature requirements may also be applicable.  
 

3.0 GLOSSARY 

None. 
 

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP. 
 
Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based 
on: (1) program-specific requirements and (2) project size and objectives.  It shall be the responsibility of 
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the 
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if 
relevant.  It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample 
nomenclature system. 
 
Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field 
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample 
nomenclature system.  It shall be the responsibility of the FOL to ensure that the sample nomenclature 
system is used during all project-specific sampling efforts. 
 
General personnel qualifications for sample nomenclature activities in the field include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.  
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5.0 PROCEDURES 

5.1 INTRODUCTION 

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters.  The sample ID will be provided to the laboratory on the sample labels and chain-of-
custody forms.  The basic sample ID provided to the laboratory has three segments and shall be as 
follows, where "A" indicates "alpha," and "N" indicates "numeric": 
 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

Site Identifier Sample Type  Sample Location 
 
Additional segments may be added as needed.  For example: 
 
(1) Soil and sediment sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

NNNN 
4 Characters 

Site identifier Sample type Sample location Sample depth 
 
(2) Aqueous (groundwater or surface water) sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

NN 
2 Characters 

-A 

1 Character 

Site identifier Sample type Sample location Round number Filtered sample only 
 
(3) Biota sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

AA 
2 Characters 

NNN 
3 Characters 

Site identifier Sample type Sample location Species 
identifier 

Sample group 
number 

 

5.2 SAMPLE IDENTIFICATION FIELD REQUIREMENTS 

The various fields in the sample ID include but are not limited to the following: 
 
• Site identifier 
• Sample type 
• Sample location 
• Sample depth  
• Sampling round number 
• Filtered 
• Species identifier 
• Sample group number 
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The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a 
mixture of alpha and numeric characters may be used).  A site number is necessary because many 
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUs), Operable Units 
(OUs), etc.  Several examples are presented in Section 5.3 of this SOP. 
 
The sample type must be a two- or three-character alpha field.  Suggested codes are provided in 
Section 5.3 of this SOP. 
 
The sample location must be at least a three-character field but may have up to six characters (alpha, 
numeric, or a mixture).  The six characters may be useful in identifying a monitoring well to be sampled or 
describing a grid location. 
 
The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment 
sample is collected.  The first two numbers of the four-number code specify the top interval, and the third 
and fourth specify the bottom interval in feet bgs of the sample.  If the sample depth is equal to or greater 
than 100, then only the top interval would be represented and the sampling depth would be truncated to 
three characters.  The depths will be noted in whole numbers only; further detail, if needed, will be 
recorded on the sample log sheet or boring log, in the logbook, etc. 
 
A two-digit round number will be used to track the number of aqueous samples collected from a particular 
aqueous sample location.  The first sample collected from a location will be assigned the round identifier 
01, the second 02, etc.  This applies to both existing and proposed monitoring wells and surface water 
locations. 
 
Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field 
segment.  No entry in this segment signifies an unfiltered (total) sample. 
 
The species identifier must be a two-character alpha field.  Several suggested codes are provided in 
Section 5.3 of this SOP. 
 
The three-digit sample group number will be used to track the number of biota sample groups (a particular 
group size may be determined by sample technique, media type, the number of individual caught, weight 
issues, time, etc.) by species and location.  The first sample group of a particular species collected from a 
given location will be assigned the sample group number 001, and the second sample group of the same 
species collected from the same location will be assigned the sample group number 002. 
 

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS 

Examples of each of the fields are as follows: 
 
Site identifier - Examples of site numbers/designations are as follows: 
 
 A01 - Area of Concern (AOC) 1 
 125 - SWMU 125 
 000 - Base- or facility-wide sample (e.g., upgradient well) 
 BBG - Base background 
 
The examples cited are only suggestions.  Each PM (or designee) must designate appropriate (and 
consistent) site designations for their individual project. 
 
Sample type - Examples of sample types are as follows: 
 
 AH - Ash Sample 
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 AS - Air Sample 
 BM - Building Material Sample 
 BSB - Biota Sample Full Body 
 BSF - Biota Sample Fillet 
 CP - Composite Sample 
 CS - Chip Sample 
 DS - Drum Sample 
 DU - Dust Sample 
 FP - Free Product 
 IDW - Investigation-Derived Waste Sample 
 LT - Leachate Sample 
 MW - Monitoring Well Groundwater Sample 
 OF - Outfall Sample 
 RW - Residential Well Sample 
 SB - Soil Boring Sample 
 SD - Sediment Sample 
 SC - Scrape Sample 
 SG - Soil Gas Sample 
 SL - Sludge Sample 
 SP - Seep Sample 
 SS - Surface Soil Sample 
 ST  - Storm Sewer Water Sample 
 SW - Surface Water Sample 
 TP - Test Pit Sample 
 TW - Temporary Well Sample 
 WC - Well Construction Material Sample 
 WP - Wipe Sample 
 WS - Waste/Solid Sample 
 WW - Wastewater Sample 
 
Sample location - Examples of the location field are as follows: 
 
 001  - Monitoring well 1 
 N32E92 - Grid location 32 North and 92 East 
 D096  - Investigation-derived waste drum number 96 
 
Species identifier - Examples of species identifier are as follows: 
 
 BC  - Blue Crab 
 GB  - Blue Gill 
 CO  - Corn 
 SB  - Soybean 
 

5.4 EXAMPLES OF SAMPLE NOMENCLATURE 

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU 
16 for a filtered sample would be designated as 016MW00101-F. 
 
The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at 
Site 23 for an unfiltered sample would be designated as 023MWC20P202. 
 
The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would 
be designated as 130SW00102. 
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot 
interval would be designated as 032SSN32E920002. 
 
A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be 
designated as 032SB0030405. 
 
A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as 
019SD0140001.  The sample data sheet would reflect the precise depth at which this sample was 
collected. 
 
During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25 
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of 
1415BSBA25BG001.  The second time blue gill were collected at the same location (grid location A25 at 
SWMU 1415), the sample ID would be 1415BSBA25BG002. 
 
Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.  
The "F" used for a filtered aqueous sample is preceded by a dash (-F). 
 

5.5 FIELD QA/QC SAMPLE NOMENCLATURE 

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding 
system.  The QC code will consist of a three- to four-segment alpha-numeric code that identifies the 
sample QC type, the date the sample was collected, and the number of this type of QC sample collected 
on that date. 
 

AA NNNNNN NN -F 

QC type Date Sequence number 
(per day) 

Filtered 
(aqueous only, if needed) 

 
The QC types are identified as: 
 
TB = Trip Blank 
RB = Rinsate Blank (Equipment Blank) 
FD = Field Duplicate 
AB = Ambient Conditions Blank 
WB = Source Water Blank 
 
The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be 
0000 so that the samples are "blind" to the laboratory.  Notes detailing the sample number, time, date, 
and type will be recorded on the routine sample log sheets and will document the location of the duplicate 
sample (sample log sheets are not provided to the laboratory).  Documentation for all other QC types (TB, 
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation). 
 

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE 

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be 
designated as FD06030001-F. 
 
The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would 
be designated as FD11170303. 
 



 Number 
 CT-04 

Page 
 7 of 7 

Subject 
 
 SAMPLE NOMENCLATURE Revision 

 2 
Effective Date 

 03/09/09 
 

019611/P  Tetra Tech NUS, Inc. 

The first trip blank associated with samples collected on October 12, 2000, would be designated as 
TB10120001. 
 
The only rinsate blank collected on November 17, 2001, would be designated as RB11170101. 
 

6.0 DEVIATIONS 

Any deviation from this SOP must be addressed in detail in the site-specific planning documents. 
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The purpose of this document is to specify a consistent procedure for the quality assurance review of 
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database 
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review 
Process. 

2.0 SCOPE 

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all 
projects managed by Tetra Tech NUS (TtNUS). 

3.0 GLOSSARY 

Chain-of-Custodv Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a 
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is 
retained with the samples during transfer of samples from one custodian to another. The Chain-of- 
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody 
and field documentation requirements are addressed in SOP SA-6.1. 

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will 
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro, 
Microsoft Access, Paradox, etc. 

Hardcow Database - A printed copy of a database prepared using the software discussed under the 
definition of an electronic database. 

Form I - A printed copy of the analytical results for each sample. 

Samde Trackina Summary - A printed record of sample information including the date the samples were 
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were 
shipped, the associated analytical requirements for the samples, the date the analytical data were 
received from the laboratory, and the date that validation of the sample data was completed. 

4.0 RESPONSIBILITIES 

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to 
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the 
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample 
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the 
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project 
Manager (for placement in the project file). It shall be the responsibility of the Database Records 
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as 
applicable) are placed in the Database Records file. 

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or 
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records 
Custodian. It shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that 
photocopies of all data validation deliverables are placed in the applicable Database Records file by the 
Database Records Custodian. 
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- FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or 
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of- 
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in 
Sections 5.4 and 5.5. 

Management Information Systems (MIS) Manacler - It shall be the responsibility of the MIS Manager to 
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the 
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the 
completeness of the database (presence of all samples) in both electronic and hardcopy form in the 
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance 
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility 
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the 
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic 
and hardcopy forms of the final database are placed in both the project and the Database Record File. It 
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the 
database. 

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the 
request of the Project Manager, specifically with respect to the generation of level of effort and schedule 
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS 
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS 
Manager to generate level of effort and budget estimates at the time database support is requested if a 
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project 
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the 
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such 
problems arise along with full justification for any deviations from the budget estimates (provided they 
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any 
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the 
change on the level of effort and the schedule. 

Program/Department Managers - It shall be the responsibility of the Department and/or Program 
Managers (or designees) to inform their respective department's Project Managers of the existence and 
requirements of this SOP. 

Proiect Manager - It shall be the responsibility of each Project Manager to determine the applicability of 
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the 
responsibility of the Project Manager (or designee) to ensure that the FOL is familiar with the requirements 
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the 
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant 
and to ensure that such data (including all relevant information such as originating entity, sample 
locations, sampling dates, etc.) are provided to the Database Records Custodian for inclusion in the 
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning 
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the 
Project Manager to complete the database checklist (Attachment A) to support the level of effort and 
schedule estimate and to facilitate database preparation and subroutine execution. 

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment 
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP 
as necessary, and to take corrective action if necessary. Monitoring of the process shall be completed on 
a quarterly basis. 
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Qualitv Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify 
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking 
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of 
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries 
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes 
the presence of all relevant sample information (all sample information fields), agreement of the laboratory 
and database analytical results, and the presence of data validation qualifiers. 

~~ 

Number Page 

Revision Effective Date 

CT-05 4 of 7 

2 01 /29/01 

Qualitv Manaqer - It shall be the responsibility of the Quality Manager to monitor compliance with this 
Standard Operating Procedure via routine audits. 

5.0 PROCEDURES 

5.1 Introduction 

Verification of the accuracy and completeness of an electronic database can only be accomplished via 
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary 
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to 
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent 
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process 
is maintained in the project file. 

5.2 File Establishment 

A Database Record file shall be established for a specific project at the discretion of the Project Manager. 
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents 
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file 
for placement in the Database Record File. Each file in the Database Record File shall consist of 
standard components placed in the file as the project progresses. Each file shall be clearly labeled with 
the project number, which shall be placed on the front of the file drawer and on each and every hanging 
file folder relevant to the project. The following constitute the minimum components of a completed file: 

0 Electronic Deliverables 
0 Sample Tracking Forms 
0 Chain-of-Custody Forms 
0 Data Validation Letters 
0 Quality Assurance Records 

5.3 Electronic Deliverables 

The format of electronic deliverables shall be specified in the laboratory procurement specification and 
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be 
maintained. This shall be accomplished via the generation of copies of each electronic deliverable 
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for 
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database 
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a 
working copy. 
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5.4 Sample Tracking Forms 

Updated versions of the sample tracking form for each relevant project shall be maintained by the 
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of- 
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from 
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed. 
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data 
packages from the laboratory and of completion of validation of a given data package to facilitate updating 
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample 
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample 
Tracking Form shall also be provided to the project manager to apprise the project manager of sample 
package receipt, completion of validation, etc. 

5.5 Chain-of-Custodv Forms 

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample 
Tracking Form, and (2) confirming that all required samples and associated analyses have been 
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all 
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling 
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in 
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data 
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database 
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking 
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database 
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the 
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will 
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to 
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1. 

5.6 Data Validation Letters 

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for 
inclusion in both the Database Record File and the project file. If USEPA regional- or client-specific 
requirements are such that Form Is (or similar analytical results) need not be provided with the validation 
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not 
essential that the validation qualifiers be hand-written directly on the data summary forms. The data 
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of 
the database printout and the raw data and qualifiers. 

5.7 Historical Data 

At the direction of the Project Manager, historical data may also be included in a project-specific analytical 
database. In the event that historical data are germane to the project, hardcopy of the historical data must 
be included in the Database Record File. Historical data may be maintained in the form of final reports or 
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its 
collection date, the sample location, the matrix, and any and all other pertinent information. All available 
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall 
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All 
information shall be organized chronologically by matrix. It shall be the responsibility of the Project 
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody 
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project 
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all 
relevant forms. Data entry may only be performed on information that has undergone the aforementioned 
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6.0 RECORDS 

Records regarding database preparation and quality assurance review include all those identified in the 
previous section. Upon completion of the database task, records from the file will be forwarded to the 
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for 
storage. The final records for storage shall include the following minimum information on placards placed 
on both the top and end of the storage box: 

Database Record File 
PROJECT NUMBER: - 
SITE NAME: 
DATE FILED: / / 
SUMMARY OF CONTENTS ENCLOSED 
BOX - OF - 

Project- or program-specific record keeping requirements shall take precedence over the record keeping 
requirements of this SOP. 
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lRl MIS'REQUEST FORM 

;elm Tech NUS, Inc. 

Project Name: Request Date: 
CTO 
Project Manager: 
Requestor: Database Lead 
ProgradClient: GIS Lead: 
State/EPA Region: Statistics Lead: 

Risk Lead: 
Site Name@) (Area, OU, etc.): 
Sampling Date($: 
Matrix: u GW u SO u S D  u SW 1 I Other: 

Date Data Available for Production: 
Request in Support of: 

-abels: Labels needed for an upcoming sampling event Total # of Samples 
Estimated Hours ' Additional Instructions: 
Due Date 

Complete ETS Charge No. 
FOL 

3ata Entry: 
0 Chemical data needs to be entered from hardcopy 
0 Chemical data needs to be forhated electronically 
0 Field analytical data needs to $e entered from hardcopy 
0 Geologic data needs to be entbred from hardcopy 

Hydrology data needs to be eritered from hardcopy 
Estimated Hours Additional Instructions: 
Due Date 

Estimated # of Samples 

Complete ETS Charge No. 

rables: Full Data Printout 
Summary of Positive Hits 
Occurance and Distribution I I withcriteria 
Sam ling Analytical Summary ' 

0 0th:: 
Estimated Hours Additional Instructions: 
Due Date 

Complete ETS Charge No. 

GIs: General Facility Location 

0 Site Location 

0 Sample Location Proposed ~ 

0 Sample Location Existing 
0 Tag Map Single Round 
0 Tag Map Multiple Round 
0 lsoconcentrations 

ChartMap 
0 3D Visualization 
0 EGISCD 
0 Other: 

o n  

I 

Estimated Hours Additional Instructions: 
Due Date 

Complete ETS Charge No. 

. . . . . . . . . . . . . . . . . . . .  
Statistlcs: Yes 

Estimated Hours Additional Instructions: 
Due Date 

Complete ETS Charge No. 

_________________--- a---------------------------------------------------------------------------------------------------------- 
Geostatlstlcs: Yes 

Estimated Hours Additional Instructions: 
Due Date 

Complete ETS Charge No. 
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The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE 

This procedure describes the appropriate containers to be used for samples depending on the analyses to 
be performed, and the steps necessary to preserve the samples when shipped off site for chemical 
analysis. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of S172.101 and 91 72.1 02 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, IATA has 
adopted DOT "hazardous materials" as IATA "Dangerous Goods." 

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (~261.30 et seq.), or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (~261.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by 
EPA. 

Markinq - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

n.o.i - Not otherwise indicated (may be used interchangeably with n.0.s.). 

n.0.s. - Not otherwise specified. 

Packaqinq - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b). 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 

Common Preservatives: 

0 Hydrochloric Acid - HCI 
-0 Sulfuric Acid - H2S04 
0 Nitric Acid - HN03 
0 Sodium Hydroxide - NaOH 

01 961 1/P Tetra Tech NUS, Inc. 



~ ~~ 

Subject 

NON-RADIOLOG ICAL SAMPLE 
HANDLING 

Other Preservatives 

Number Page 

Revision Effective Date 

SA-6.1 3of 11 

3 02/04 

0 Zinc Acetate 
0 Sodium Thiosulfate - Na2S203 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. 

ReDortable Quantitv [RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR S172.101 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping, 
and custody of samples up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the shipper. 

5.0 PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as 
other information) per 40 CFR 136. In general, the sample container shall allow approximately 
5-1 0 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport. 
However, for collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. 

Once opened, the container must be used at once for storage of a particular sample. Unused but opened 
containers are to be considered contaminated and must be discarded. Because of the potential for 
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and biological 
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5.2.1 Overview 

Dilution 

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents 
required for sample preservation will either be added to the sample containers by the laboratory prior to 
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of 
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4"C, whereas high-hazard samples are not cooled. 

Concentration Estimated 
Amount 

Required for 
Preservation 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

1 part concentrated H2S04: 1 part 
double-distilled, deionized water 

Undiluted concentrated HN03 

400 grams solid NaOH dissolved in 
870 mL double-distilled, deionized 
water; yields 1 liter of solution 

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all 
hazardous chemicals brought to the work site (see Section 5 of the TtNUS Health and Safety Guidance 
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is 
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/ 
disposing of these substances review the appropriate MSDS for substances they will work with. The 
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where 
they are readily-accessible to all personnel. 

18N 2 - 5 m L  

16N 2 - 5 m L  

1 ON 2 mL 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water 
(not vice versa). A dilutions guide is provided below. 

AcidIBase 

Hydrochloric Acid (HCI) 

Sulfuric Acid (H2S04) 

Nitric Acid (HNOJ 

Sodium Hydroxide 
(NaOH) 

I 6N I 5-10 mL 1 part concentrated HCI: 1 part 
double-distilled, deionized water 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions 
vary, more preservative may be required. Consequently, the final sample pH must be checked using 
narrow-range pH paper, as described in the generalized procedure detailed below: 
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0 Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 
0-6 or pH 7.5-1 4, as applicable). 

Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

0 To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on KI-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch paper. 
Repeat until a drop of sample produces no color on the KI-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described above. 

0 Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate 
solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double- 
distilled, deionized water to make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

0 Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for 
residual chlorine use a field test kit specially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are described below: 

0 The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). 
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the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous sample 
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration. 
Run approximately 100 ml of sample through the filter and discard prior to sample collection. 
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0 Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packauinu and Shipping 

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training 
course are authorized to package and ship hazardous substances. These trained individuals are 
responsible for performing shipping duties in accordance with this training. 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

0 Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

0 Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental samples are outlined in the remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

0 Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

0 Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag 
(e.g. “garbage” bag). Drain plugs on coolers must be taped shut. 

0 Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if 
required) to minimize the possibility of the container breaking. 

0 If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on 
top of packing material (minimum of 8 pounds of ice for a medium-size cooler). 

Seal (i:e., tape or tie top in knot) large liner bag. 0 

0 The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and 
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC 
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC 
form should then state how many coolers are included with that shipment. 

0 Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used 
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container 
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Sample Type and Concentration Container") Sample Size 

Organics 
(GC&GC/MS) 

Preservation(" Holding Time") 

lnorganics 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

None 

None 

Organic/ 
Inorganic 

48 hours to lab 
preservation 

14 days to extraction; 
40 days after extraction 

14 days to extraction; 
40 days after extraction 

6 months 
(Hg - 28 days) 
Cyanide (1 4 days) 

NA 

35 days until 
extraction; 
40 days after extraction 

7 days until 
preparation; analysis 
as per fraction 

voc Low Borosilicate glass 

voc 

Extractables (Low 
SVOCs and 
pesticideslPCBs) 

Extractables (Medium 
SVOCs and 
pesticides/PCBs) 

Low/Medium 

High Hazard 

All 

Extractables (Low Amber glass 
SVOCs and 
pesticide/PCBs) 

Extractables (Medium Amber glass 
SVOCs and 
pesticide/PCBs) 

Metals Low High-density polyethylene 

Medium Wide-mouth glass 

Cyanide Low High-density polyethylene 

Cyanide Medium Wide-mouth glass 

High Hazard Wide-mouth glass 

Encore Sampler 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

HCI to s 2 

40 days after extractior 

All 

2x2 Lor  4x1 L 

Wide-mouth glass 

None 7 days to extraction; 
40 days after extractior 

Volatile 
Organics 

1 L  HN03 to pH s2 6 months (Hg-28 days: 

1602. None 6 months 

1 L  NaOH to pHz12 14 days 

16 oz. None 14 days 

8 oz. None 14 days 

Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended 
6 mm OD, 4 mm ID 

SOIL 
Organics 
(GC&GC/MS) 

lnorganics 

Organic/lnorga 
nic 

Dioxin/Furan 

TCLP 

Al R 

(3) 5 g Samplers 

8 oz. 

8 oz. 

8 oz. 

8 oz. 

4 02. 

8 oz. 
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ATTACHMENT B 

Acidity P, G 

Alkalinity P, G 
Ammonia - Nitrogen P, G 
Biochemical Oxygen Demand (BOD) P, G 

Bromide P, G 
Chemical Oxygen Demand (COD) P, G 
Chloride P, G 
Chlorine, Total Residual P, G 
Color P, G 

Cyanide, Total and Amenable to P, G 
Chlorination 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C; HzS04 to pH 2 

Cool. 4°C 

None required 

Cool, 4°C; H2S04 to pH 2 

14 days 

I 
48 hours 

28 days 

28 days I 
None required 

None required 

Cool, 4°C 

Cool, 4°C; NaOH to pH 12; 
0.6 g ascorbic acid(5) 

28 days 

Analyze immediately 
I 

48 hours 

28 days . 

48 hours 

28 days 

28 days 

48 hours 

Analyze immediately 

8 hours 

28 days 

28 days I 
7 days 

7 days 

7 days 

28 days 
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I I 28days Mercury (Hg) P, G I HN03 to pH 2 

Metals, except Chromium VI and Mercury I P, G I HN03 to pH 2 I 6 months 

Parameter Number/Name Container” ) 

ORGANIC TESTS?’ 

P rese rvat io n“”” Maximum Holding 
Time(4) 

Purgeable Halocarbons 

Purgeable Aromatic Hydrocarbons 

Sulfide 

Sulfite 

Turbidity 

Acrolein and Acrylonitrile 

P, G Cool, 4°C; add zinc acetate 7days 
plus sodium hydroxide to pH 9 

P, G None required Analyze immediately 

P, G Cool, 4°C 48 hours 

Phenols”’) 

Benzidines” ‘12’ 

Phthalate esters‘”’ 

Nitrosamines(”’* (14’ 

PCBs(”’ 

Nitroaromatics & Isophorone‘”’ 

Polynuclear Aromatic Hydrocarbons 
(PAH~)(I 1 ),(I 4) 

Haloetherd’ ‘ I  

Dioxin/Furan (TCDDTTCDF)” ’I 
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(1) Polyethylene (P): generally 500 ml or Glass (G): generally 1 L. 
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each 

aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve 
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is 
completed. 

(3) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the 
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples 
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or 
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the longer 
periods, and has received a variance from the Regional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper 

before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition 
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12. 

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling. 
(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must 

be analyzed within 3 days of sampling. 
(1 1) When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum 

holding times should be observed for optimum safeguard of sample integrity. When the analytes of concern fall within two 
or more chemical categories, the sample may be preserved by cooling to 4"C, reducing residual chlorine with 0.008% 
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for 
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time 
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0*0.2 to prevent rearrangement to 
benzidine. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere. 
(14) For the analysis of diphenylnitrosamine, add 0.008% Naps203 and adjust pH to 7-10 with NaOH within 24 hours of 

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted 
sampling. 

within 72 hours of collection. For the analysis of aldrin, add 0.008% Na2S203. 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data 
record forms, logs, and reports generally initiated and maintained for documenting Tetra Tech NUS, Inc. 
(TtNUS) field activities. 
 
2.0 SCOPE 

Documents presented within this SOP (or equivalents) shall be used for all TtNUS field activities, as 
applicable.  Other or additional documents may be required by specific client contracts or project planning 
documents. 
 
3.0 GLOSSARY 

None. 
 
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager (PM) - The PM is responsible for obtaining hardbound controlled-distribution logbooks 
(from the appropriate source), as needed.  In addition, the Project Manager is responsible for placing all 
field documentation used in site activities (i.e., records, field reports, sample data sheets, field notebooks, 
and the site logbook) in the project's central file upon the completion of field work. 
 
Field Operations Leader (FOL) - The FOL is responsible for ensuring that the site logbook, notebooks, 
and all appropriate and current forms and field reports included in this SOP (and any additional forms 
required by the contract) are correctly used, accurately filled out, and completed in the required time 
frame. 
 
General personnel qualifications for field documentation activities include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for documentation, handling, packaging, and shipping.  
 
 
5.0 PROCEDURES 

5.1 SITE LOGBOOK 

5.1.1 General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on-site 
activities are documented.  At a minimum, record or reference the following activities/events (daily) in the 
site logbook: 
 
• All field personnel present 
• Arrival/departure times and names of site visitors 
• Times and dates of health and safety training 
• Arrival/departure times of equipment 
• Times and dates of equipment calibration 
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• Start and/or completion of borehole, trench, monitoring well installation activities, etc. 
• Daily on-site activities 
• Sample pickup information 
• Health and safety issues (level of protection, personal protective equipment [PPE], etc.) 
• Weather conditions 
 
Maintain a site logbook for each project and initiate it at the start of the first on-site activity (e.g., site visit 
or initial reconnaissance survey).  Make entries every day that on-site activities take place involving 
TtNUS or subcontractor personnel.  Upon completion of the fieldwork, provide the site logbook to the PM 
or designee for inclusion in the project's central file. 
 
Record the following information on the cover of each site logbook: 
 
• Project name 
• TtNUS project number 
• Sequential book number 
• Start date 
• End date 
 
Information recorded daily in the site logbook need not be duplicated in other field notebooks (see 
Section 5.2) but must summarize the contents of these other notebooks and refer to specific page 
locations in these notebooks for detailed information (where applicable).  An example of a typical site 
logbook entry is shown in Attachment A.   
 
If measurements are made at any location, either record the measurements and equipment used in the 
site logbook or reference the field notebook in which the measurements are recorded (see Attachment A).   
 
Make all logbook, notebook, and log sheet entries in indelible ink (black pen is preferred).  No erasures 
are permitted.  If an incorrect entry is made, cross out the entry with a single strike mark, initial, and date 
it.  At the completion of entries by any individual, the logbook pages used must be signed and dated by 
the person making the entries.  The site logbook must also be signed by the FOL at the end of each day. 
 
5.1.2 Photographs 

Sequentially number movies, slides, or photographs taken of a site or any monitoring location to 
correspond to logbook/notebook entries.  Enter the name of the photographer, date, time, site location, 
site description, and weather conditions in the logbook/notebook as the photographs are taken.  A series 
entry may be used for rapid-sequence photographs.  The photographer is not required to record the 
aperture settings and shutter speeds for photographs taken within the normal automatic exposure range.  
However, special lenses, films, filters, and other image-enhancement techniques must be noted in the 
logbook/notebook.  If possible, such techniques shall be avoided because they can adversely affect the 
accuracy of photographs.  Chain-of-custody procedures depend on the subject matter, type of camera 
(digital or film), and the processing it requires.  Follow chain-of-custody procedures for film used for aerial 
photography, confidential information, or criminal investigation.  After processed, consecutively number 
the slides of photographic prints and label them according to the logbook/notebook descriptions.  Docket 
the site photographs and associated negatives and/or digitally saved images to compact disks into the 
project's central file. 
 
5.2 FIELD NOTEBOOKS 

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent 
field activities conducted directly under their supervision.  For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
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separate field notebook.  Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 
 
5.3 FIELD FORMS 

All TtNUS field forms (see list in Section 6.0 of this SOP) can be found on the company's intranet site 
(http://intranet.ttnus.com) under Field Log Sheets.  Forms may be altered or revised for project-specific 
needs, subject to client approval.  Care must be taken to ensure that all essential information can be 
documented.  Guidelines for completing these forms can be found in the related sampling SOPs.   
 
5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3.1.1 Sample Log Sheet 

Sample log sheets are used to record specified types of data while sampling.  The data recorded on 
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or 
irregularities encountered during sampling.  Complete a sample log sheet for each sample obtained, 
including field quality control (QC) samples. 
 
5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachment B.  Complete the required information on the adhesive 
labels and apply them to every sample container.  Obtain sample labels from the appropriate 
program/project source, request that they be electronically generated in house, or request them the 
laboratory subcontractor. 
 
5.3.1.3 Chain-of-Custody Record  

The chain-of-custody record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person.  This form 
must be used as follows for any samples collected for chemical or geotechnical analysis whether the 
analyses are performed on site or off site: 
 
• Retain one carbonless copy of the completed chain-of custody form in the field. 
• Send one copy is sent to the PM (or designee) 
• Send the original to the laboratory with the associated samples.  Place the original (top, signed copy) 

of the chain-of custody form inside a large Ziploc®-type bag taped inside the lid of the shipping cooler.  
If multiple coolers are sent but are included on one chain-of custody form, send the form with the 
cooler containing vials for volatile organic compound (VOC) analysis or the cooler with the air bill 
attached.  Indicate on the air bill how many coolers are included with that shipment.   

 
An example of a chain-of-custody form is provided as Attachment C.  After the samples are received at 
the laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed 
chain-of custody form (any discrepancies between the sample labels and chain-of custody form and any 
other problems that are noted are resolved through communication between the laboratory point-of-
contact and the TtNUS PM).  The chain-of custody form is signed and copied.  The laboratory will retain 
the copy, and the original becomes part of the samples' corresponding analytical data package.   
 
5.3.1.4 Chain-of-Custody Seal 

Attachment D is an example of a custody seal.  The custody seal is an adhesive-backed label that is part 
of a chain-of-custody process and is used to prevent tampering with samples after they have been 
collected in the field and sealed in coolers for transport to the laboratory.  Sign and date custody seals 
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and affix them across the lid and body of each cooler (front and back) containing environmental samples 
(see SOP SA-6.1).  Obtain custody seals from the laboratory (if available) or purchase them from a 
supplier.    
 
5.3.1.5 Geochemical Parameters Log Sheets 

Complete Field Analytical Log Sheets to record geochemical and/or natural attenuation field test results.   
 
5.3.2 Hydrogeological and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

Complete a Groundwater Level Measurement Sheet for each round of water level measurements made 
at a site.   
 
5.3.2.2 Data Sheet for Pumping Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of 
data must be recorded, often within a short time period.  Use a Pumping Test Data Sheet to facilitate this 
task by standardizing the data collection format for the pumping well and observation wells, and allowing 
the time interval for collection to be established in advance.   
 
5.3.2.3 Packer Test Report Form 

Complete a Packer Test Report Form for each well at which a packer test is conducted.   
 
5.3.2.4 Boring Log 

Complete a Summary Log of Boring, or Boring Log for each soil boring performed to document the 
materials encountered, operation and driving of casing, and locations/depths of samples collected.  In 
addition, if volatile organics are monitored on cores, samples, cuttings from the borehole, or breathing 
zone, (using a photoionization detector [PID] or flame ionization detector [FID]), enter these readings on 
the boring log at the appropriate depth.  When they become available, enter the laboratory sample 
number, concentrations of key contaminants, or other pertinent information in the "Remarks" column.  
This feature allows direct comparison of contaminant concentrations with soil characteristics.   
 
5.3.2.5 Monitoring Well Construction Details Form 

Complete a Monitoring Well Construction Details Form for every monitoring well, piezometer, or 
temporary well point installed. This form contains specific information on length and type of well riser pipe 
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics.  
This information is important in evaluating the performance of the monitoring well, particularly in areas 
where water levels show temporal variation or where there are multiple (immiscible) phases of 
contaminants.  Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush 
mount), different forms are used.  
 
5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be 
filled out by the responsible field geologist or sampling technician. 
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5.3.2.7 Miscellaneous Monitoring Well Forms 

Miscellaneous monitoring well forms that may be required on a project-specific basis include the 
Monitoring Well Materials Certificate of Conformance and Monitoring Well Development Record.  Use a 
Monitoring Well Materials Certificate of Conformance to document all materials utilized during each 
monitoring well installation.  Use a Monitoring Well Development Record to document all well 
development activities. 
 
5.3.2.8 Miscellaneous Field Forms – Quality Assurance and Checklists 

Miscellaneous field forms/checklists forms that may be required on a project-specific basis include the 
following: 
 
• Container Sample and Inspection Sheet – use this form when a container (drum, tank, etc.) is 

sampled and/or inspected. 
 
• QA Sample Log Sheet – use this form when a QA sample such as an equipment rinsate blank, 

source blank, etc. is collected. 
 
• Field Task Modification Request (FTMR) – use this form to document deviations from the project 

planning documents.  The FOL is responsible for initiating the FTMRs.  Maintain copies of all FTMRs 
with the on-site planning documents, and place originals in the final evidence file. 

 
• Field Project Daily Activities Checklist and Field Project Pre-Mobilization Checklist – used these 

during both the planning and field effort to ensure that all necessary tasks are planned for and 
completed.  These two forms are not requirements but are useful tools for most field work. 

 
5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the 
proper operation and response of the equipment, to document the accuracy, precision, or sensitivity of 
the measurements, and determine if correction should be applied to the readings.  Some items of 
equipment require frequent calibration, others infrequent.  Some are calibrated by the manufacturer, 
others by the user.   
 
Each instrument requiring calibration has its own Equipment Calibration Log, which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type 
of standard or calibration device.  Maintain an Equipment Calibration Log for each electronic measuring 
device used in the field; make entries for each day the equipment is used or in accordance with 
manufacturer recommendations. 
 
5.4 FIELD REPORTS 

The primary means of recording on-site activities is the site logbook.  Other field notebooks may also be 
maintained.  These logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation but are not easily used for tracking and reporting of progress.  
Furthermore, the field logbook/notebooks remain on site for extended periods of time and are thus not 
accessible for timely review by project management.  Other reports useful for tracking and reporting the 
progress of field activities are described below. 
 



 Number 
 SA-6.3 

Page 
 7 of 12 

Subject 
 
 FIELD DOCUMENTATION Revision 

 3 
Effective Date 

 03/09/09 
 

019611/P Tetra Tech NUS, Inc. 

5.4.1 Daily Activities Report 

To provide timely oversight of on-site contractors, complete and submit Daily Activities Reports (DARs) 
as described below. 
 
5.4.1.1 Description 

The DAR documents the activities and progress for each day's field work.  Complete this report on a daily 
basis whenever there are drilling, test pitting, well construction, or other related activities occurring that 
involve subcontractor personnel.  These sheets summarize the work performed and form the basis of 
payment to subcontractors.  The DAR form can be found on the TtNUS intranet site. 
 
5.4.1.2 Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 
 
5.4.1.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the DAR to the FOL for review and filing.  The Daily 
Activities Report is not a formal report and thus requires no further approval.  The DARs are retained by 
the FOL for use in preparing the site logbook and in preparing weekly status reports for submission to the 
PM. 
 
5.4.2 Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbook/notebook entries may be 
made for internal use.   
 
In addition to those described herein, other summary reports may also be contractually required. 
 
All TtNUS field forms can be found on the company's intranet site at http://intranet.ttnus.com under Field 
Log Sheets. 
 
6.0 LISTING OF FIELD FORMS ON THE TtNUS INTRANET SITE 

• Boring Log 
• Container Sample and Inspection Sheet 
• Daily Activities Checklist 
• Daily Activities Record 
• Equipment Calibration Log 
• Field Task Modification Request 
• Field Analytical Log sheet - Geochemical Parameters 
• Groundwater Level Measurement Sheet 
• Groundwater Sample Log Sheet 
• Hydraulic Conductivity Test Data Sheet 
• Low Flow Purge Data Sheet 
• Bedrock Monitoring Well Construction (Stick Up) 
• Bedrock Monitoring Well Construction Flush Mount 
• Bedrock Monitoring Well Construction Open Hole 
• Confining Layer Monitoring Well Construction  
• Monitoring Well Development Record 
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• Monitoring Well Materials Certificate of Conformance 
• Overburden Monitoring Well Construction Flush Mount 
• Overburden Monitoring Well Construction Stick Up 
• Packer Test Report Form 
• Pumping Test Data Sheet 
• QA Sample Log Sheet 
• Soil/Sediment Sample Log Sheet 
• Surface Water Sample Log Sheet 
• Test Pit Log 
• Field Project Pre-Mobilization Checklist 
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 ATTACHMENT A 
 TYPICAL SITE LOGBOOK ENTRY 
 
START TIME:         DATE:    
 
SITE LEADER:   
PERSONNEL: 

TtNUS  DRILLER  SITE VISITORS 

     

     

     

 
WEATHER:  Clear, 68°F, 2-5 mph wind from SE 
 
ACTIVITIES: 
 
 1. Steam jenney and fire hoses were set up. 

 2. Drilling activities at well ____ resumes.  Rig geologist was ______________.  See 
Geologist's Notebook, No. 1, page 29-30, for details of drilling activity.  Sample No. 123-21-
S4 collected; see sample logbook, page 42.  Drilling activities completed at 11:50 and a 
4-inch stainless steel well installed.  See Geologist's Notebook, No. 1, page 31, and well 
construction details for well ______.  

 3. Drilling rig No. 2 steam-cleaned at decontamination pit.  Then set up at location of 
well _______. 

 4. Well ______ drilled.  Rig geologist was ____________________.  See Geologist's Notebook, 
No. 2, page ____ for details of drilling activities.  Sample numbers 123-22-S1, 123-22-S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

 5. Well _____ was developed.  Seven 55-gallon drums were filled in the flushing stage.  The 
well was then pumped using the pitcher pump for 1 hour.  At the end of the hour, water 
pumped from well was "sand free."   

 6. EPA remedial project manger arrives on site at 14:25 hours. 

 7. Large dump truck arrives at 14:45 and is steam-cleaned.  Backhoe and dump truck set up 
over test pit _________. 

 8. Test pit _______ dug with cuttings placed in dump truck.  Rig geologist was 
_______________.  See Geologist's Notebook, No. 1, page 32, for details of test pit 
activities.  Test pit subsequently filled.  No samples taken for chemical analysis.  Due to 
shallow groundwater table, filling in of test pit ___ resulted in a very soft and wet area.  A 
mound was developed and the area roped off. 

 9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 
17:50 hours.  Site activities terminated at 18:22 hours.  All personnel off site, gate locked. 

 
 
 
       
       
 Field Operations Leader 
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 ATTACHMENT B 
SAMPLE LABEL 
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 ATTACHMENT D 
 CHAIN-OF-CUSTODY SEAL 
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1.0 PURPOSE 

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment.  The purpose of this Standard Operating Procedure (SOP) is to 
protect site personnel, the general public, and the environment while preserving or maintaining sample 
integrity.  It is further intended through this procedure to describe the steps necessary for proper 
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field 
operation and analytical equipment.  
 
2.0 SCOPE AND APPLICABILITY 

This procedure applies to all equipment used to provide access to/acquire environmental samples that 
may have become contaminated through direct contact with contaminated media including air, water, and 
soil.  This equipment includes drilling and heavy equipment and chemical sampling and field analytical 
equipment.  Where technologically and economically feasible, single-use sealed disposable equipment 
will be employed to minimize the potential for cross-contamination.  This SOP also provides general 
reference information on the control of contaminated materials. 
 
Decontamination methods and equipment requirements may differ from one project to another.  General 
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address 
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.  
 
3.0 GLOSSARY 

Alconox/Liquinox - A brand of phosphate-free laboratory-grade detergent.  
 
Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific 
Quality Assurance Plan.  The solution is selected and employed as directed by the project chemist/health 
and safety professional. 
 
Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin 
column.  This water may also pass through additional filtering media to attain various levels of analyte-
free status.  The DI water should meet College of American Pathologists (CAP) and National Committee 
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type I water. 
 
Potable Water - Tap water from any municipal water treatment system.  Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 
 
Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water.  High-pressure spray is employed to remove solids from equipment. 
 
Solvent – A liquid in which solid chemicals or other liquids are dissolved.  The solvent of choice is 
pesticide-grade isopropanol.  Use of other solvents (methanol, acetone, or hexane) may be required for 
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified 
in the project planning documents.  For example, it may be necessary to use hexane when analyzing for 
trace levels of pesticides, PCBs, or fuels.  In addition, because many of these solvents are not miscible in 
water, the equipment should be air dried prior to use.  Solvents should not be used on PVC equipment or 
well construction materials. 
 
Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water 
to remove various organic/inorganic chemicals from equipment. 
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 
 
Decontamination Personnel - Individuals assigned the task of decontamination.  It is the responsibility of 
these individuals to understand the use and application of the decontamination process and solutions as 
well as the monitoring of that process to ensure that it is working properly.  This is accomplished through 
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection 
of rinsate blanks to verify contaminant removal. 
 
Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning 
documents. This includes on-site verification that all field activities are performed in compliance with 
approved SOPs or as otherwise dictated by the approved project plan(s).  The FOL is also responsible for 
the completion and accuracy of all field documentation.   
 
Site Safety Officer (SSO) - Exercises shared responsibility with the FOL concerning decontamination 
effectiveness.  All equipment arriving on site (as part of the equipment inspection), leaving the site, and 
moving between locations is required to go through a decontamination evaluation.  This is accomplished 
through visual examination and/or instrument screening to determine the effectiveness of the 
decontamination process.  Improper or incomplete decontamination is sufficient to restrict equipment from 
entering the site, exiting the site, or moving to a new location on the site until the objectives are 
successfully completed. 
 
General personnel qualifications for decontamination activities include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate decontamination procedures.  
 
5.0 HEALTH AND SAFETY 

In addition to the health and safety issues and reminders specified in subsections of this SOP, the 
following considerations and requirements must be observed as SOPs for field equipment 
decontamination activities: 
 
• If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment 

decontamination activities, the FOL must first obtain the manufacturer’s/supplier’s Material Safety 
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site 
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication 
Program. 

 
• Review and observe specific health and safety requirements (e.g., personal protective equipment 

[PPE]) specified in the project-specific health and safety plan for this activity. 
 
6.0 EQUIPMENT LIST 

• Wood for decontamination pad construction, when applicable (see Section 7.1). 
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• Tools for constructing decontamination pad frame, when applicable (see Section 7.1). 
 
• Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable 

(see Section 7.1). 
 
• Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2). 
 
• PPE as specified in the project health and safety plan. 
 
• Soap and water for washing and rinsing. 
 
• Deionized water for final rinsing. 
 
• Solvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2). 
 
• Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2). 
 
• Sample bottles for collecting rinsate blanks (see Section 7.2). 
 
• Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor 

decontaminated equipment for organic vapors generated through the existence of residual 
contamination or the presence of decontamination solvent remaining after the piece was rinsed. 

 
• Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of 

Section 7.2). 
 
• Paper towels or cloths for wiping. 
 
• Brushes, scrapers, or other hand tools useful for removing solid materials from equipment. 
 
• Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section 

7.2.2). 
 
• Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3). 
 
• Drum labels for waste drums (see Attachment A). 
 
7.0 PROCEDURES 

The process of decontamination is accomplished through the removal of contaminants, neutralization of 
contaminants, or isolation of contaminants.  To accomplish this activity, preparation is required including 
site preparation, equipment selection, and evaluation of the decontamination requirements and 
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection 
of the types of decontamination and where it will be conducted.  For purposes of this SOP, discussion is 
limited to decontamination procedures for general environmental investigations.  
 
Decontamination processes will be performed at the location(s) specified in project-specific planning 
documents.  Typical decontamination locations include the following: 
 
• Temporary decontamination pads/facilities 
• Sample locations 
• Centralized decontamination pad/facilities 
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• Combination of some or all of the above 
 
The following discussion includes general considerations for the decontamination process.  Specific 
construction and implementation procedures will be as specified in the project-specific planning 
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements 
in the planning documents is met.  This intent is to contain any residual fluids and solids generated 
through the decontamination process. 
 
7.1 Decontamination Pad Design/Construction Considerations 

7.1.1 Temporary Decontamination Pads 

Temporary decontamination pads may be constructed at satellite locations within the site area in support 
of temporary work areas. These structures are generally constructed to support the decontamination of 
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.  
 
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil 
generated during decontamination procedures. Therefore, construction of these pads should take into 
account the following considerations: 
 
• Site location – The decontamination site selected should be far enough from the work site to 

maximize decontamination effectiveness while minimizing travel distance.  The location of the 
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee, 
compliance with as many of the following characteristics as practicable: 

 
- Well removed from pedestrian/vehicle thoroughfares. 
 
- Avoidance of areas where control/custody cannot be maintained. 

 
- Avoidance of areas where potential releases of contaminated media or decontamination fluids 

may be compounded through access to storm water transport systems, streams, or other 
potentially sensitive areas. 

 
- Avoidance of potentially contaminated areas. 

 
- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur. 

 
The selected decontamination site should include the following, where possible: 
 
- Areas where potable water and electricity are provided. 
 

Safety Reminder 
When utilizing electrical power sources, either hard-wired or portable-generated sources, 
ensure that: 
 
-  All power is routed through a Ground Fault Circuit Interrupter (GFCI). 
 
-  All power cords are in good condition (no physical damage), rated for the intended 
energy load, and designated for outdoor use. 
 
In situations where accomplishing these elements is not possible, it will be necessary to 
implement a site electrical grounding program. 
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- Areas where support activities such as removing decontamination waters soil and sediment are 

possible without entering an active exclusion zone. 
 

- Areas that offer sufficient size to carry out the specific decontamination sequence. 
 
• Decontamination pad (decon pad) – The decon pad shall be constructed to meet the following 

characteristics: 
 

- Size – The size of the pad should be sufficient to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. The size should permit these movements utilizing pressure/steam washer 
wands and hoses and minimizing splash due to work in close quarters.  
 

- Slope – An adequate slope will be constructed to permit the collection of water and potentially 
contaminated soil within a trough or sump constructed at one end.  The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks.  Because the pad will be sloped, place a 
light coating of sand over the plastic to minimize potential slips and falls.  See the text about 
liners below. 
 

- Sidewalls – The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is 
not achievable) to provide adequate containment for wash waters and soil.  If splash represents a 
potential problem, splash guards should be constructed to control overspray.  Sidewalls may be 
constructed of wood, inflatables, sand bags, etc. to permit containment.  Splash guards are 
typically wood frames with Visqueen coverings to control overspray. 
 

- Liner – Depending on the types of equipment and decontamination method to be used, the liner 
should be of sufficient thickness to provide a puncture-resistant barrier between the 
decontamination operation and the unprotected environment.  Care should be taken to examine 
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that 
could puncture the liner.  Liners are intended to form an impermeable barrier.  The thickness may 
vary from a minimum recommended thickness of 10 mil to 30 mil.  The desired thickness may be 
achieved through layering materials of lighter construction. It should be noted that various 
materials (rubber, polyethylene sheeting) become slippery when wet.  To minimize this potential 
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction 
as necessary.  
 

- Wash/drying racks – Auger flights, drill/drive rods, and similar equipment require racks positioned 
off of the ground to permit these articles to be washed, drained, and dried while secured from 
falling during this process.  
 

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar 
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.  
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange. 
 
• Maintenance – Maintain the decontamination area by: 
 

- Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in 
eliminating slip, trip, and fall hazards.  In addition, these articles will reduce potential backsplash 
and cross-contamination. 
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- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination. 

 
- PPE – Periodically evaluate the condition of, and maintain the decontamination equipment, 

including regular cleaning of face shields and safety glasses.  This is critical to ensuring the 
safety of decontamination personnel and the integrity of the decontamination process, and it will 
ensure that equipment is functioning properly.  

 
7.1.2 Decontamination Activities at Drill Rigs/DPT Units  

During subsurface sampling activities including drilling and DPT activities, decontamination of drive rods, 
Macro Core Samplers, split spoons, etc. is typically conducted at an area adjacent to the operation.  
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and 
brushes.  This area requires sufficient preparation to accomplish the decontamination objectives. 
 
Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and 
spills from reaching unprotected environmental media.  Drying racks shall be employed as directed for 
temporary pads to permit parts to dry and be evaluated prior to use/reuse.  Methodology regarding this 
activity is provided in Section 7.2. 
 
7.1.3 Decontamination Activities at Remote Sample Locations  

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be 
evacuated of potentially contaminated media to the extent possible.  This equipment should be wrapped 
in plastic for transport to the temporary/centralized decontamination location for final cleaning and 
disposition.  Flushing and cleaning of single-use equipment such as disposable trowels, tubing, and 
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been 
removed. 
 
7.2 Equipment Decontamination Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 
 
7.2.1 Monitoring Well Sampling Equipment 

7.2.1.1 Groundwater sampling equipment – This includes pumps inserted into monitoring wells such 
as bladder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers, etc. 

1. Evacuate to the extent possible, any purge water within the pump/bailer. 
 
2. Scrub using soap and water and/or steam clean the outside of the pump/bailer and, if applicable, the 

pump tubing. 
 
3. Insert the pump and tubing/bailer into a clean container of soapy water.  Pump/run a sufficient 

amount of soapy water through the pump/bailer to flush out any residual well water.  After the pump is 
flushed, circulate soapy water through the pump to ensure that the internal components are 
thoroughly flushed. 

 
4. Remove the pump and tubing/bailer from the container 
 
5. Rinse external pump components using tap water. 
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6. Insert the pump and tubing/bailer into a clean container of tap water.  Pump/run a sufficient amount of 

tap water through the pump/bailer to evacuate all of the soapy water (until clear).  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents – 

Use the procedures defined in the project-specific planning documents.  If they are not 
defined, contact the FOL for guidance.   The solvent rinse described in Step 7 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
7. If groundwater contains or is suspected to contain oil, grease, PAHs, PCBs, or other hard to remove 

organic materials, rinse the equipment to be cleaned with pesticide-grade isopropanol. 
 
8. Pass deionized water through the hose to flush out the tap water and solvent residue as applicable. 
 
9. Drain residual deionized water to the extent possible. 
 
10. Allow components of the equipment to air dry. 
 
11. For bladder pumps, disassemble the pump and wash the internal components with soap and water, 

then rinse with tap water, isopropanol, and deionized water and allow to dry.  After the parts are dry, 
conduct a visual inspection and a monitoring instrument scan to ensure that potential contaminants 
and all decontamination solvent have been removed.  Collect a rinsate blank in accordance with the 
project-specific planning documents to ensure that the decontamination process is functioning as 
intended.  The typical frequency of collection for rinsate blanks is 1 per 20 field samples.  In addition, 
wipe samples or field tests such as UV light may be used. 

 
12. Wrap pump/bailer in aluminum foil or a clear clean plastic bag for storage. 
 

SAFETY REMINDER 
Remember when handling powered equipment to disconnect the power source and 

render the equipment to a zero energy state (both potential and kinetic) before opening 
valves, disconnecting lines, etc.  

 
7.2.1.2 Electronic Water Level Indicators/Sounders/Tapes 

During water level measurements, rinsing the extracted tape and probe with deionized water and wiping 
the surface of the extracted tape between locations is acceptable.  However, periodic full 
decontamination should be conducted as follows:  
 
1. Wash with soap and water 
2. Rinse with tap water 
3. Rinse with deionized water 
 

NOTE 
In situations where oil, grease, free product, other hard to remove materials are 

encountered, probes and exposed tapes should be washed in hot soapy water.  If probes 
or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.), 

they should be removed from service. 
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7.2.1.3 Miscellaneous Equipment 

Miscellaneous equipment including analytical equipment (water quality testing equipment) shall be 
cleaned per manufacturers’ instructions.  This generally includes wiping the sensor housing and rinsing 
with tap and deionized water. 
 
Coolers/shipping containers employed to ship samples are received from the laboratory in a variety of 
conditions including marginal to extremely poor.  Coolers shall be evaluated prior to use for the following: 
 
• Structural integrity – Coolers missing handles or having breaks in the outer housing should be 

removed and not used.  Notify the laboratory that the risk of shipping samples in the cooler(s) 
provided is too great and request a replacement unit. 

 
• Cleanliness – As per protocol, only volatile organic samples are accompanied by a trip blank.  If a 

cooler’s cleanliness is in question (visibly dirty/stained) or if there are noticeable odors, the cooler 
should be decontaminated prior to use as follows: 

 
1. Wash with soap and water 
2. Rinse with tap water 
3. Dry 

 
If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping 
container and ask the cooler provider (e.g., the analytical laboratory) to provide a replacement unit. 
 
7.2.2 Downhole Drilling Equipment 

This includes any portion of the drill rig that is over the borehole, including auger flights, drill stems, rods, 
and associated tooling that would extend over the borehole.  The following procedure is to be employed 
prior to initiating the drilling/sampling activity, then between locations: 
 

CAUTION 
Exercise care when using scrapers to remove soil and debris from downhole drilling 
equipment.  Inadvertent slips of scrapers have resulted in cuts, scrapes, and injured 

knuckles, so use scrapers carefully when removing soil from these items. 

 
1. Remove loose soil using shovels, scrapers, etc. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment being decontaminated. 
 

CAUTION 
In Step 3, do not rinse PE, PVC, and associated tubing with solvents.  The appropriate 

procedures should be defined within the project-specific planning documents.  If they are 
not defined, contact the FOL for guidance.  The solvent rinse described in Step 4 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
3. Rinse the equipment with tap water, where applicable (steam cleaning and pressure washing 

incorporate rinsing as part of the process). 
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4. If the equipment has directly or indirectly contacted contaminated sample media and is known or 
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove organic 
materials, rinse equipment with pesticide-grade isopropanol 

 
5. To the extent possible, allow components to air dry. 
 
6. If the decontaminated equipment is to be used immediately after decontamination, screen it with a 

calibrated photoionization detector (PID)/flame ionization detector (FID) to ensure that all 
contaminants and possible decontamination solvents (if they were used) have been adequately 
removed. 

 
7. Wrap or cover equipment in clear plastic until it is time to be used. 
 

SAFETY REMINDER 
Even when equipment is disconnected from power sources, dangers such as the 

following may persist:  
 
Falls - An auger flight standing on its end may fall and injure someone.  Secure all loose 

articles to prevent heavy articles from falling onto people or equipment. 
 

Burns - Steam cleaner water is heated to more than 212 ˚F and exhibits thermal energy 
that can cause burns.  Prevent contact of skin with hot water or surfaces. 

 
High water pressure - Pressure washer discharge can have 2,000 to 4,000 psi of water 

pressure.  Water under this amount of pressure can rupture skin and other human 
tissues.  Water at  4,000 psi exiting a 0˚ tip can be dangerous because of its relatively 
high cutting power.  The exit velocity and cutting power of the water are reduced when 

exiting a 40˚ fan tip, but damage to soft tissues is still possible. 

 
In general, follow the rules below to avoid injury, equipment damage, or incomplete decontamination: 
 
1. Read the operating manual and follow the manufacturers’ recommended safety practices before 

operating pressure washers and steam cleaners. 
 
2. Never point the pressure washer or steam cleaner at another person or use to clean your boots or 

other parts of your body.  Water lacerations and burns may appear to be minor at first but can be life 
threatening.  Do not attempt to hold small parts in your hand while washing them with high- 
temperature or high-pressure water. 

 
3. Always wear PPE as specified in the HASP such as:  
 

- Hard hat, safety glasses, splash shield, impermeable apron or splash suit, and hearing 
protection. Remember that excessive noise is a hazard when operating gas-powered engines 
and electrically driven pressure washers.  PPE will be identified in your project specific planning 
documents. 

 
4. Inspect each device before use.  An inspection checklist will be provided in the project-specific 

planning documents. If it is a rented device, safety measures are typically provided by the vendor.  In 
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, do not 
operate it until you obtain and thoroughly review operating instructions and recommended safety 
practices. 

 
5. Do not modify equipment unless the manufacturer has approved the modifications. 
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7.2.3 Soil/Sediment Sampling Equipment 

This section applies to soil sampling equipment including but not limited to hand augers, stainless steel 
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc. 
 
1. Remove all loose soil from the equipment through manual means. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment. 
 
3. Rinse the equipment with tap water.  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents.  The appropriate procedures 
should be defined within the project-specific planning documents.  If they are not defined, 

contact the FOL for guidance.  The solvent rinse described in Step 4 may be omitted if 
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic 

materials. 

 
4. If the equipment is contaminated or suspected to be contaminated with oil, grease, PAHs, PCBs, or 

other hard to remove organic materials, rinse the equipment with pesticide-grade isopropanol. 
 
5. Rinse the equipment with deionized water. 
 
6. To the extent possible, allow components to air dry. 
 
7. If the equipment is to be used immediately after decontamination, screen it with a calibrated PID/FID 

to ensure that all solvents (if they were used) and trace contaminants have been adequately 
removed. 

 
8. After the equipment has dried, wrap it in aluminum foil for storage until use. 
 
Dredges employed in sediment sampling are typically decontaminated as follows: 
 
• Remove the sediment sample from the sampling device 
  
• If sufficient associated surface water is available at the sampling site, place the dredge in the water 

and flush to remove visible sediment.   
 
• Extract the dredge and wash it in soap and water per the project-specific planning documents. 
 

CAUTION 
When handling dredges, the primary safety concern is trapping fingers or extremities in 

the larger dredge samplers within the jaws or pinch points of the mechanical jaws.  Keep 
hands, fingers, and extremities away from these pinch and compression points.  Either 

handle the device by the rope or preferably lock the jaws in place to control the potential 
for closing during maintenance and/or cleaning. 
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7.3 Contact Waste/Materials 

During the course of field investigations, disposable/single-use equipment becomes contaminated.  
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample 
containers.  
 
With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of 
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled 
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable 
federal, state, and local regulations. 
 
7.3.1 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments 

NOTE 
Requirements for waste storage may differ from one facility to the next.  Facility-specific 

directions for waste storage areas will be provided in project-specific documents, or 
separate direction will be provided by the Project Manager. 

 
1. Assume that all investigation-derived waste (IDW) generated from decontamination activities contains 

the hazardous chemicals associated with the site unless there are analytical or other data to the 
contrary.  Waste solution volumes could vary from a few gallons to several hundred gallons in cases 
where large equipment required cleaning. 

 
2. Where possible, use filtering systems to extend the use of water within a closed system wash unit to 

recycle water and to reduce possible waste amounts.  
 

NOTE 
Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent 

containers) that can be sealed until ultimate disposal at an approved facility. 

 
3. Label waste storage containers appropriately labeled (see Attachment A). 
 
4. Ensure that the IDW storage area is configured to meet the following specifications to permit access 

to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal 
route is determined: 

 
- Enclose areas accessible by the general public using construction fencing and signs. 
 
- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet. 

 
- Maintain the retaining bolt and label on the outside of storage containers where readily visible. 
 
- Provide at least 4 feet of room between each row of pallets to allow access to containers for 

sampling, drum removal, and spill response. 
 

- As directed in project-specific planning documents, maintain an IDW Inventory List and provide 
the list to the site Point of Contact at the termination of each shift. 

 
- Maintain spill response equipment at the IDW storage area in case it is required for immediate 

access.   
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- Where possible, use equipment for moving containers.  Where not possible, obtain help to 
manipulate containers.  
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CAUTION 
Each container of water can weigh up to 490 pounds.  Each 55-gallon drum of wet soil 
can weigh more than 750 pounds.  Fill drums and temporary containers to 80 percent 

capacity to minimize spill and handling difficulties.  Use drum carts to move filled drums.  
 

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health 
and Safety Guidance Manual. 

 
When placing drums, keep your fingers out of pinch and smash points such as between 
the drums.  In some cases such as well development and/or purge water, you can place 

the drums to be filled on the pallet and transport materials in smaller easier to handle 
containers. 

 
7.4 Decontamination Evaluation 

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the 
following manner: 
 
• Visual evaluation – A visual evaluation will be conducted to ensure the removal of particulate matter.  

This shall be done to ensure that the washing/rinsing process is working as intended. 
 
• Instrument Screening – A properly calibrated PID/FID should be used to evaluate the presence of site 

contaminants and solvents used in the cleaning process.  The air intake of the instrument shall be 
passed over the article to be evaluated.  Avoid placing the instrument probe into residual waters.  A 
PID/FID reading greater than the daily established background level requires a repeat of the 
decontamination process, followed by rescreening with the PID/FID.  This sequence must be 
repeated until no instrument readings greater than the daily established background level are 
observed.  It should be noted that the instrument scan is only viable if the contaminants are 
detectable within the instrument’s capabilities. 

 

NOTE 
When required by project-specific planning documents, collection of rinsate blanks (see 

next step) shall be completed without exception unless approval to not collect these 
samples is obtained from the Project Manager. 

 
• Collection of Rinsate Blanks – It is recommended that rinsate samples be collected to: 
 
 - Evaluate the decontamination procedure representing different equipment applications (pumps 

versus drilling equipment) and different decontamination applications. 
 
 - Single-use disposable equipment – The number of samples should represent different types of 

equipment as well as different lot numbers of single-use articles. 
 
 - The collection and the frequency of collection of rinsate samples are as follows unless specified 

differently in the project-specific planning documents: 
 

• Per decontamination method 
• Per disposable article/batch number of disposable articles 
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NOTE 
 It is recommended that an initial rinsate sample be collected early in the project to 

ensure that the decontamination process is functioning properly and to avoid using a 
contaminated batch of single-use articles.  It is recommended that a follow-up sample be 
collected later during the execution of the project to ensure that those conditions do not 

change.   
Rinsate samples collection may be driven by types of and/or levels of contaminant. 

Difficult to remove contaminants, oils/greases, some PAHs/PCBs, etc. may also support 
the collection of additional rinsates due to the obvious challenges to the decontamination 

process.  This is a field consideration to be determined by the FOL.  
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MCRD SOP No. 1 
PROJECT SPECIFIC STANDARD OPERATING PROCEDURE FOR FISH TISSUE SAMPLING 
Site 3 – Causeway Landfill Fish Tissue Risk Assessment  
(adapted from South Carolina Bureau of Water Fish Sampling and Processing Protocol and Florida Department of 
Environmental Protection  SOP FS6200) 
 
1. Introduction: These procedures describe the collection and processing of fish tissues for 
laboratory analysis.  
 
1.1. Perform fish processing activities under conditions that will not effect concentration of 
analytes in question  
 
1.2. Submit only the whole fish for analysis.  
 
1.3. Laboratory samples will consist of tissue dissected from a single organism.  
 

1.3.1. For health risk assessments, a sample must represent the portion of the individual 
organism that is commonly consumed by the population at risk.  

 
2. Equipment and Supplies  
 
2.1. Boat and Supplies- A boat may be required, and the following supplies should be available:  
• Fuel supply (primary and auxiliary)  
• Life preservers (USCG approved)  
• First aid kit (including emergency phone numbers of local hospitals and family contacts for 

each member of the sampling team)  
• Spare oars  
 
2.2. Fish Collection Equipment- e.g., gill nets, trap nets, trot lines, or rod and reel (where 
applicable). 
 
2.3. Recordkeeping and Documentation Supplies:  
• Field notebook or forms (waterproof paper is recommended)  
• Specimen identification labels  
• Indelible pens 
• GPS  
• Digital camera   
 
2.4. Sample Processing Equipment and Supplies:  
• Holding trays  
• Fish measuring device(metric units)  
• Scale to measure weight of specimens and tissues (metric units)  
• Several sizes of plastic bags for holding whole organisms  
• Resealable watertight plastic bags for storage of field records, COC forms, sample request 

forms  
• Pre-printed labels. 
 
2.5. Sample Preservation and Shipping Supplies:  
• Ice (wet ice or dry ice as required)  
• Ice chests  
 
 
 
 



3. Collection of Fish 
 
3.1. Equipment Selection: Select the appropriate sampling equipment that is compatible with the 
plan of study, and the site conditions. Conduct any applicable field measurements before 
deploying fish collection equipment.  

 
3.2. Sampling:  

 
3.2.1. Before deploying fish collection equipment ensure the collecting area is free of 
obvious signs of contamination (oil sheen, debris).  

 
3.2.2. Immediately after the organisms are retrieved from the sampling device, evaluate 
the catch and select those appropriate for analysis.  Keep only organisms of target 
species/size and discard the remainder. See Table 1 below. 

 
Table 1 

Target Organisms
Species Size

Red Drum
Croaker
Mullet

15-23 inches
> 12 inches
> 12 inches  

 
3.2.3. After collection record species, date/time collected, length, weight, sex (if possible 
from external examination), external gross morphological abnormalities (i.e., fin erosion, 
skin ulcers, skeletal anomalies, and neoplasms, etc.) in Fish Tissue Field Form. 

 
3.24 Wrap individual whole fish samples in aluminum foil, place into plastic bags, and 
identify by a unique tag. 

 
3.2.5. Ship samples in wet ice to be received by the analytical laboratory within 24 hours.  
If sampling is to be conducted on the weekend, the analytical laboratory will be contacted 
to ensure receipt and pickup at the lab within 24 hours after field collection.  Should this 
not be possible, the samples will be frozen using dry ice.  Any samples frozen with dry ice 
will be shipped in dry ice. . 

 
3.3. Sample Packaging and Shipment: Prior to shipping samples, notify the analytical laboratory 
and confirm the amount of sample required for sample analysis. The maximum holding time on 
ice is 24 hours. Freeze the samples in dry ice if they will be held longer than 24 hours. Ship the 
samples using an overnight courier service. Use dry ice for shipping frozen samples and wet ice 
for shipping unfrozen samples.   
 

Whole Organisms:  
 

• Place all fish, pre-sorted or not, into plastic bags, tied with string, and inside the 
shipping cooler with plenty of ice.  

 
• Attach an ID label to plastic bag 

 
• For unfrozen samples, use enough wet ice so that samples arrive at the analyzing 

laboratory at less than 4°C.  For samples frozen in dry ice, use enough dry ice to 
so that samples remain frozen during shipping.  

 
• Insert Chain of Custody, seal the cooler (using custody seal), secure, and proceed 

with shipment.  
 



3.4. Tissue Extraction (Fillets): (Katahdin Analytical Services)  Standard fillets will be taken from 
the left side of each fish for contaminant analysis.  Standard fillets are skin on and scales off with 
the belly flap included.  When filleting, care must be taken to ensure fish entrails are not 
punctured and visible bones are removed.  Fish are filleted on clean, decontaminated surfaces 
(cleaned and rinsed first with deionized water and then with isopropyl alcohol when the species or 
the station changes).  The right side of selected fish will be filleted, processed, and analyzed as a 
field duplicate. 
 
The sex of each fish is determined during filleting and recorded.   
 
Fat deposits, visible bones, and viscera are removed from the fillet with a stainless steel knife and 
deionized water.  This stainless steel knife is cleaned and rinsed first with deionized water and 
then with isopropyl alcohol when the species or the station changes. 
 
The fillets from each fish are weighed and the weights recorded.  The stainless steel platform 
scale pan is cleaned and rinsed first with deionized water and then with isopropyl alcohol when 
the species or the station changes.  Fillets are weighed to the nearest gram with the platform 
scales. 
 
After weighing, the individual fillets are homogenized in a stainless steel blender in accordance 
with USEPA Region 4 SOP for Tissue Sample Handling and Processing (SESDPROC-602-R0, 
May 31, 2007).  Dry ice will be used as needed in accordance with the SOP to prepare the 
homogenized sample.  50 grams of the processed fillet will be frozen and shipped to SGS North 
America, Inc. within 2 days of processing for PCB analysis.   
 
According to the USEPA Region SOP, shipped samples shall conform to all U.S. Department of 
Transportation and/or International Air Transportation Association (IATA) hazardous materials 
shipping requirements.  Tissue samples are shipped on dry ice unless otherwise noted.  The 
container should have as little air space as possible.   
 
The remaining processed fillet will be analyzed by Katahdin Analytical Services for copper, 
mercury, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT.”  Any excess of each fillet shall be kept frozen by 
KAS in case the samples arrive at SGS in a manner which renders them unacceptable.  In 
addition, the Quality Control Procedures in the USEPA SOP should be noted and followed, 
addressing a variety of blanks which should be processed. 



Fish Tissue Field Form
Site 3 – Causeway Landfill Fish Tissue Risk Assessment 

SPECIES: Red Drum = RD, Croaker = CK, Mullet = ML
SEX: Male = M, Female = F, Unknown = U
COLLECTION METHOD: 

SIZE
15-23 in
> 12 in
> 12 in

SPECIES

Mullet (ML)
Croaker (CK)

Red Drum (RD)

Date

Site

Sample_ID
Length   

(cm)Date

Signature
Target Organisms

gill nets = (GN), trap nets = (TN), 
trot lines = (TL), rod and reel = (RR)

Comment                              
 (gross morphological abnormalities )Species Sex 

Field Personnel

Weather
Conditions

Time
Collection   

Method
Weight     

(g)



APPENDIX E 

 

LABORATORY STANDARD OPERATING PROCEDURES 

 

KATAHDIN ANALYTICAL SERVICES 

 

CA-101     Equipment Maintenance 

CA-302     Analysis of Pesticides (SW-846, 8081) 

CA-537     Preparation of Sediment/Soil And Tissue Samples  

CA-538-01     Determination of Total Percentage Lipid In Tissue Samples 

CA-605     Acid Digestion of Solid Samples 

CA-626     Determination of Mercury in Water (EPA 1631) 

CA-627     Trace Metals Analysis (SW-846 6020) 

 

SGS ENVIRONMENTAL SERVICES 

 

SD-902     Sample Receipt and Internal Control 

SD-903     Sample Disposal  

SOP-DC219.032409.4     Method Manual of Standard Operating Procedures For 

Determination Of PCBs 

 











































































































































































































































































































































































































































































































































APPENDIX F 

 

NFESC CERTIFICATION LETTERS 

 

 





 
 
 
From: Moreno, Pati (NFESC) [pati.moreno@navy.mil] 
Sent: Thursday, March 05, 2009 7:18 PM 
To: Milholland, Jeannie (Wilmington) 
Subject: Navy Assessment - SGS Wilmington NC 
Signed By: There are problems with the signature. Click the signature 
button for details. 
 
Ms. Milholland, 
 
This email addresses the status of SGS Environmental Services, Inc. of 
Wilmington, North Carolina in the Navy Environmental Restoration (ER) 
Quality Assurance (QA) Program as administered by the Naval Facilities 
Engineering Service Center (NFESC). 
 
NAVSEA 04XQ conducted a laboratory assessment of SGS Environmental Services, 
Inc. of Wilmington, North Carolina as a support service to the Naval 
Facilities Engineering Service Center (NFESC).  The general conclusion of 
the assessment is that the laboratory has successfully completed the 
evaluation for dioxin, furan and PCB congener analysis as in summarized in 
NAVSEA 04XQ letter Ser 04XQ (LABS)/009 dated January 14, 2009; these results 
are applicable to the Navy ER QA Program administered by NFESC.  Based on 
the outcome of the assessment a re-evaluation of your laboratory under the 
Navy ER QA Program will be due not later than May 9, 2010. 
 
The outcome of this assessment does not guarantee the delivery of any 
analytical samples, and is facility specific (i.e. is not applicable to an 
affiliated or subcontract laboratory).    The Navy reserves the right to 
conduct additional laboratory assessments.  The outcome of the assessment 
may result in the addition or removal of parameters listed in the original 
scope of review, or reclassification from successful to unsuccessful.   
 
Please contact me if there are parameters not presented on the table in the 
aforementioned NAVSEA letter that the laboratory expects to run on a routine 
basis in support of Navy environmental restoration projects.  In these 
circumstances the laboratory's capability to run the tests will be assessed 
and the table will be modified accordingly.  Any other questions concerning 
the information provided should also be directed to me. 
 
 
Sincerely, 
Pati Moreno 
NFESC ER QA Program Coordinator 
PH: (805) 982-1659  Fax:  (805) 982-4304 
Email:  pati.moreno@navy.mil 
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