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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has prepared this Sampling and Analysis Plan (SAP) under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-04-D-0055
Contract Task Order (CTO) 89. This plan has been prepared for a Site Inspection (Sl) at eight Munitions
Response Areas or Munitions Response Sites (MRA/Ss) located at Marine Corps Recruit Depot (MCRD)

Parris Island, South Carolina. The general location of MCRD Parris Island is shown on Figure ES-1.

The Navy has conducted various testing, training, and disposal activities related to military munitions at
MCRD Parris Island which was established in 1915 as a recruit training facility. As a result of these
activities, munitions and explosives of concern (MEC) and munitions constituents (MC) may be present at
various sites throughout MCRD Parris Island. The term MEC includes Discarded Military Munitions
(DMM), Unexploded Ordnance (UXO), and MC in high enough concentrations to pose an explosive
hazard. MC is any material originating from UXO, DMM, or other military munitions, including explosive
and non-explosive materials, and emission, degradation, or breakdown elements of such ordnance or
munitions. The Department of Defense (DoD) has established the Military Munitions Response Program
(MMRP) to address MC and MEC at closed ranges. The DoD is following the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) process for the investigation and
remediation of these sites. The Navy is responsible for implementing the Munitions Response Program
(MRP) at MCRD Parris Island.

An Archive Search Report (ASR) and Range Identification and Preliminary Range Assessment were
completed in May 1999. Eight MRA/Ss were identified for further investigation at MCRD Parris Island.
The eight MRA/Ss and their locations are described in the ASR and Range Identification and Preliminary

Assessment and are shown on Figure ES-2 and listed below.

e Grenade Range Near Old Swimming Pool at Weapons and Field Battalion Area (UXO 01)
¢ Rifle Range at Ballast Creek (UXO 02)

e Aerial Bombing Target at Parade Deck (UXO 03)

o Field Artillery West Main Range (UXO 04)

o Field Artillery East Shrapnel Range (UXO 05 and UXO 06)

e Aerial Bombing Target at Golf Course (UXO 07), and

e Aerial Bombing Target at Southern Tidal Flats (UXO 08).

120805/P (MC WS #1) CTO 0089



MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #1
Page 9 of 145

This Quality Assurance Project Plan (QAPP)-SAP has been prepared in accordance with the DoD
requirements for developing QAPPs for the management of environmental data collection and the use of
environmental data as described in the Uniform Federal Policy for Quality Assurance Project Plans (UFP-
QAPP aka UFP-SAP).

The Sl objective is to determine whether further response actions or remedial investigations (RIs) are
appropriate for any of the sites identified in the ASR and Range Identification and Preliminary Range
Assessment to restore the sites to an acceptable environmental condition. The Sl investigative plan is
based on background information provided in the ASR and will govern the collection of supplemental site-
specific environmental data to further characterize the nature and extent of MEC and MC at the sites
identified in the ASR.

This Sl plan for the eight sites consists of two distinctly different investigations, which will be conducted in
two phases. The first phase consists of the MEC investigations which include detector-aided surface
surveys for MEC followed by subsurface geophysics investigations. These investigations will be
conducted at all sites other than UXO 01 and UXO 02. As discussed below UXO 01 will not be
investigated and MEC is not of concern at UXO 02. The SAP for the MEC investigation is described in
Appendix A to this SAP. The second phase of investigation consists of the MC investigation. The results
of the detector-aided surface and geophysics investigations will be used to determine the locations where
samples will be collected in the MC investigation at UXO 04, 05, and 06. This SAP (except Appendix A)
describes the MC investigation.

UXO 02, UXO 04, UXO 05, and UXO 06 are scheduled for MC investigations. MC investigations will not
be conducted at UXO 03; however, this site will be investigated to determine types of construction
material and depth of grade of the parade deck. UXO 04, UXO 05, UXO 06, UXO 07, and UXO 08 are
scheduled for MEC investigations. Figure ES-1 presents a location map of MCRD Parris Island and
Figure ES-2 shows the locations of the eight UXO sites listed above. Brief summaries of these sites are

presented below.

Grenade Range Near Old Swimming Pool at Weapons and Field Battalion Area (UXO 01)

Identification of this grenade range is based solely on the recollection of a single interviewee, out of the
25 who were contacted during the ASR. This interviewee indicated the potential for a grenade range to
have existed near the old swimming pool at the Weapons and Field Battalion Area during his recruit
training in 1943. Details of the interview are provided in the ASR and Appendix B4 of this UFP-SAP. The

existence of this grenade range could not be confirmed after a search of contemporary maps, aerial
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photographs from 1945, and other historical documents. Based on the lack of evidence (i.e., records
indicating location, use, operating procedures, etc.) supporting the existence of the Grenade Range, the
Project Team concluded that the range did not exist at this location and this grenade range will not be
investigated as part of this SI. A summary of the grenade range interview, physical evidence related to

the location of the site, and historical records is presented in Worksheet 10 of this SAP.

Rifle Range at Ballast Creek (UXO 02)

The Rifle Range at Ballast Creek was the first identified range in use at Parris Island and was located on
the high ground of an inside bend of Ballast Creek, south of the contemporary Quarantine/Receiving
Station. If present, the highest concentration of antimony, arsenic, copper, lead, and zinc are expected to
be located in sediment (0 to 6 inches and 2 to 3 feet below the sediment surface), in the area of the
concrete target foundations and in the surface soil upgradient of the concrete target foundations. Lead is
the primary constituent of concern because it is the primary constituent in the spent munitions used at this
site. Data must be collected to determine whether lead, which is also used as a marker chemical for the
presence of antimony, arsenic, copper, and zinc, is present at concentrations that pose a potential
unacceptable risk to human health and the environment, and whether further investigation of the site is
required. The MC Sl field investigation includes the collection of sediment samples in the area of the
concrete target foundation and surface soil samples in areas upgradient of the concrete target

foundations for lead analysis.

Aerial Bombing Target at Parade Deck (UXO 03)

The former Aerial Bombing Target at Parade Deck was known to be located on the parade deck as early
as 1937. The target consisted of concentric circles outlined on the ground which would have been visible
from the air. Target use ceased when the parade field was paved in the early 1940s. Additional paved
parking lots and buildings have also been built in this area since that time. Reportedly, miniature practice
bombs were the ordnance used for target practice at this time. The existence of MEC in subsurface soil
(depths of 2 bgs or greater) is unknown in unpaved areas of UXO 03. The subsurface soil will be
investigated during the Sl in an attempt to find MEC at this site. The MEC Sl field investigation will
include subsurface geophysical surveys of the unpaved area north of the parade deck. Sample cores will

also be collected from the parade deck to determine construction materials and depth of grade.

Field Artillery West Main Range (UXO 04)

In 1937, the Marines established two impact areas for field artillery firing, the West Main Range (being the

larger of the two) and the Field Artillery East Shrapnel Range. Munitions use included artillery
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ammunition for 75mm guns and howitzers, M1897 and M1, respectively. Types of munitions used at this
range included High Explosive (HE) and shrapnel. The primary types of MC which may be present at the
Field Artillery West Main Range are trinitrotoluene (TNT), black powder, and lead. It is unknown whether
MEC or MC contamination exists at the Field Artillery West Main Range in the soil or sediment at the
impact/target areas or firing points. Soil and sediment will be investigated during the Sl to determine
whether MEC or MC are present in quantities, conditions, or concentrations that pose a safety hazard or
a potential unacceptable risk to human health or the environment, and whether further investigation of the
site is required. In addition to investigating this site for potentially unacceptable concentrations of select
metals and explosives, at the UXO 04 Impact Area, begin to delineate potentially unacceptable
contamination, if found. The MEC Sl field investigation will include detector-aided surface surveys, land-
based subsurface geophysical surveys, and boat-based aquatic geophysical surveys. The MC Sl field
investigation will include XRF field screening for lead, Incremental Sampling (IS) of select soil or sediment
locations for explosives analysis, and discrete soil or sediment sampling at select locations for lead
analysis.

Field Artillery East Shrapnel Range (UXO 05 and UXO 06)

The Field Artillery East Shrapnel Range has been designated as UXO 05 (northern portion which includes
the firing point) and UXO 06 (southern portion which includes the impact area). Presumably, the
ordnance used included 75mm gun ammunition. The primary types of MC at the Field Artillery East
Shrapnel Range are TNT, black powder, and lead. Soil and sediment will to be investigated during the SI
to determine if MEC or MC are present in quantities, conditions, or concentrations that pose a safety
hazard or a potential unacceptable risk to human health or the environment, and if further investigation of
the site is required. At UXO 05, the MEC Sl field investigation will include detector-aided surface surveys
and a boat-based aquatic geophysical survey. The MC field investigation will consist of the collection of
one IS sample at the firing point for explosives analysis and two discrete soil samples for lead analysis.
At UXO 06, a boat-based aquatic geophysical survey combined with a limited detector-aided surface
survey of selected dry accessible areas is planned. Two potentially dry areas within the impact end of the
range fan have also been selected for detector-aided surface surveys. The MC field investigation at UXO
6 will consist of collection of discrete sediment samples within the accessible waterways for analysis of
explosives and lead and possibly the collection of additional discrete sediment samples if dry areas of the
site are found that are accessible by foot.
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Aerial Bombing Target at Golf Course (UXO 07)

The former Aerial Bombing Target at Golf Course was established as a replacement for the Aerial
Bombing Target at Page Field in 1942. At both of these targets, miniature practice bombs were used and
there is no evidence that other types of bombs were used at the Aerial Bombing Target at Golf Course.
Range use is thought to have ceased in July 1946. The construction of a golf course was completed over
the target area in 1948. The former target center was located on the green of the present day eighth
hole. It is unknown whether MEC contamination is present on the surface or in the subsurface soil at the
former Aerial Bombing Target location of the Golf Course. Soil will be investigated during the Sl in an
attempt to find MEC. The MEC SI field investigation will include detector-aided surface surveys and
subsurface geophysical surveys in the undeveloped areas of the golf course bomb target area.

Subsurface geophysical surveys will also be conducted in the developed area of the golf course green.

Aerial Bombing Target at Southern Tidal Flats (UXO 08)

The former Aerial Bombing Target at Southern Tidal Flats existed on the tidal flats south of the golf
course. Presumably, the time frame of range use spanned World War Il (WWII), though the target is
barely discernable on 1945 aerial imagery. Two 10-foot tall metal posts, which formed the target’s center,
and other rusty sheet metal debris apparently from 100-pound practice bombs have been found. This
rusty sheet metal debris is considered munitions debris (MD) and not MEC. Sediment will be investigated
during the Sl to determine whether MEC are present in quantities or a condition that pose a safety
hazard. The MEC SI field investigation includes detector-aided surface and subsurface geophysical

surveys within a 650-foot-diameter area centered on the bombing target circle.

120805/P (MC WS #1) CTO 0089
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1. This SAP was prepared in accordance with the requirements of the Uniform Federal Policy for Quality
Assurance Project Plans (UFP-QAPP) (U.S. EPA, 2005) and EPA Guidance for Quality Assurance

Project Plans, EPA QA/G-5, QAMS (2002).

2. ldentify regulatory program: _DoD Military MRP using the general CERCLA process.

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

Scoping Session Date
Meeting No. 1 — Kick-off Meeting March 18 & 19, 2009

Meeting No. 2 — Data Quality Objective (DQO) Facilitation May 18-20, 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 — This is the initial MRP Sl

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

United States Environmental Protection Agency (USEPA) Reqgion 4 — Requlatory Oversight for MCRD

Parris Island

South Carolina Department of Health and Environment Control (SCDHEC) — Regulatory Oversight for

MCRD Parris Island
Marine Corps Recruit Depot (MCRD) Parris Island — Facility Oversight

7. Lead organization (see WS 7 for detailed list of data users)
Naval Facilities Engineering Command (NAVFAC) Southeast
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8. If any required 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 SAP elements and required information are applicable.
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UFP-QAPP Required Information Crosswalk to Related
Worksheet # Information
A. Project Management
Documentation
1 Title and Approval Page NA
2 Table of Contents NA
SAP ldentifying Information
3 Distribution List NA
4 Project Personnel Sign-Off Sheet NA
Project Organization
5 Project Organizational Chart NA
6 Communication Pathways NA
7 Personnel Responsibilities and Qualifications NA
Table
8 Special Personnel Training Requirements Table NA
Project Planning/Problem Definition
9 Project Planning Session Documentation NA
(including Data Needs tables)
Project Scoping Session Participants Sheet
10 Problem  Definition, Site  History, and NA
Background.
Site Maps (historical and current)
11 Site-Specific Project Quality Objectives NA
12 Measurement Performance Criteria Table NA
13 Sources of Secondary Data and Information, NA
Secondary Data Criteria and Limitations Table
14 Summary of Project Tasks NA
15 Reference Limits and Evaluation Table NA
16 Project Schedule/Timeline Table NA
B. Measurement Data Acquisition
Sampling Tasks
17 Sampling Design and Rationale NA
18 Sampling Locations and Methods/Standard NA
Operating Procedure (SOP) Requirements Table
Sample Location Map(s)
19 Analytical Methods/SOP Requirements Table NA
20 Field Quality Control Sample Summary Table NA
21 Project Sampling SOP References Table, NA
Sampling SOPs
22 Field Equipment Calibration, Maintenance, NA
Testing, and Inspection Table
Analytical Tasks
23 Analytical SOPs, NA
Analytical SOP References Table
24 Analytical Instrument Calibration Table NA
25 Analytical Instrument and Equipment NA

Maintenance, Testing, and Inspection Table
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UFP-QAPP
Worksheet #

Required Information

Crosswalk to Related

Information

Sample Collection

26 Sample Handling System, Documentation NA
Collection, Tracking, Archiving, and Disposal
Sample Handling Flow Diagram

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

Quality Control (QC) Samples

28 QC Samples Table, NA
Screening/Confirmatory Analysis Decision Tree

Data Management Tasks

29 Project Documents and Records Table NA

30 Analytical Services Table NA
Analytical and Data Management SOPs

C. Assessment Oversight

31 Planned Project Assessments Table, NA
Audit Checklists

32 Assessment Findings and Corrective Action NA
Responses Table

33 Quality Assurance (QA) Management Reports NA
Table

D. Data Review

34 Verification (Step ) Process Table NA

35 Validation (Steps lla and llb) Process Table NA

36 Validation (Steps lla and 1lb) Summary Table NA

37 Usability Assessment NA
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(UFP-QAPP Manual Section 2.3.1)
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Name of SAP
Recipient

Title/Role

Organization

Telephone Number
(Optional)

E-Mail or Mailing Address

Document Control
Number
(Optional)

Charles Cook

Navy Remedial Project
Manager
(RPM)/Manages
Project Activities for
Navy

NAVFAC Southeast

904.542.6409

charles.cook2@navy.mil

Not Applicable (NA)

Tim Harrington

MCRD Point of Contact
(POC)/Manages Site
Activities

MCRD Parris Island

843.228.3423

timothy.j.harrington@usmc.mil

NA

Meredith Amick

SCDHEC Project
Manager
(PM)/Provides State
Regulator Input

SCDHEC

803.896.4218

amickms@dhec.sc.gov

NA

Annie Gerry

SCDHEC
Geologist/Hydrologist/P
rovides State Regulator

Input

SCDHEC

803.896.4018

gerryam@dhec.sc.gov

NA

Lila Llamas

USEPA Region 4
RPM/Provides USEPA
Regulator Input

USEPA Region 4

404.562.9969

llamas.lila@epa.gov

NA

Debbie Humbert

Program
Manager/Manages
Program Activities

TINUS

412.921.8968

debra.humbert@tetratech.com

NA

120805/P (MC WS #3)
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Name of SAP

Telephone Number

Document Control

Title/Role Organization -Mai ili
Recipient g (Optional) E-Mail or Mailing Address Nur_nber
(Optional)
Task Order Manager
Mark Sladic (TOM)/Manages TINUS 412.921.8216 mark.sladic@tetratech.com NA
Project Activities
UXO/MEC
Manager/Manages
Ralph Brooks Corporate MEC TINUS 770.413.0965 x231 ralph.brooks@tetratech.com NA
Hazards and Risks
Field Operations
Stanley Cont FOL/L&Z‘]?]:;Z'SCHQ ] TINUS 412.921.8422 stanley.conti@tetratech.com NA
Operations
Matt Kraus Eroject ;
, Chemist/Provides
(shared copy with Technical Coordination TINUS 412.921.8729 matt.kraus@tetratech.com NA
Joe Samchuck) with Laboratories
Joseph Samchuck I\E/I):;aa\/:r“((jgilli/rr)
(shared copy with 9 TINUS 412.921.8510 joseph.samchuck@tetratech.com NA
/Manages Data
Matt Kraus) Validation
Health and Safety
Matt Soltis Manager
[Health and Safety (HSM)/Manages TtNUS 412.921.8912 matt.soltis@tetratech.com NA
Plan (HASP)] Corporate Health and
Safety Program
Laboratory
Kate Zaleski PM/Representative for | - Katahdin Analytical 207.874.2400 x17 kzaleski@katahdinlab.com NA
Laboratory and Services
Analytical Issues
120805/P (MC WS #3) CTO 0089
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Document Control
Name of SAP Title/Role Organization Telephone Number E-Mail or Mailing Address Number
Recipient (Optional) .
(Optional)
Laboratory
David Howell PM/Representative for | o) | oporatories 301.694.5310 howell@gplab.com NA
Laboratory and
Analytical Issues
120805/P (MC WS #3)
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet

(UFP-QAPP Manual Section 2.3.2)

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #4
Page 20 of 145

1. In the case of regulatory agency personnel with oversight authority approval letters or e-mails will constitute verification that applicable

sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files and are

listed in Worksheet 29 as project records.

2. E-mails will be sent to Navy, TtNUS, and subcontractor project personnel whom will be requested to verify by e-mail that they have read the

applicable SAP / sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the project files and
identified in Worksheet 29.

A copy of the signed Worksheet 4 will be retained in the project files and identified as a project document in Worksheet 29.

Telephone SAP Section
Name Organization/Title/Role Number Signature/E-Mail Receipt ; Date SAP Read
: Reviewed
(optional)
Navy and Regulator Project Team Personnel
Charles Cook Navy RPM/Manages Project 904.542.6409 See Worksheet 1 for signature All
Activities for Navy
Tim Harrington MCRD POC/Manages Site 843.228.3423 All
Activities
Meredith Amick SCDHEC PM/Provides 803.896.4218 Al

Regulator Input
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Telephone .
Name Organization/Title/Role Number Signature/E-Mail Receipt S/ngisfvsggn Date SAP Read
(optional)
SCDHEC
Annie Gerry Geologist/Hydrologist/Provi 803.896.4018 All
des Regulator Input
USEPA Region 4
Lila Llamas RPM/Provides USEPA 404.562.9969 All
Regulator Input
TtNUS Project Team Personnel
Mark Sladic TOM/Manages Project 412.921.8216 See Worksheet 1 for signature All
Activities
UXO/MEC
Raloh Brooks Manager/Manages 770.413.0965 Worksheets
P Corporate MEC Hazards x231 10, 11, and 17
and Risk
. MC FOL/Manages Field MC
Stanley Conti Operations 412.921.8422 Worksheets
Quality Assurance Manager
Kelly Carper (QAM)/Manages Corporate | 415 951 7073 |  See Worksheet 1 for signature Al
QA Program and
Implementation
Worksheets
PrOjeCt Chemist/Provides 12.14. 15. 19
Matt Kraus Coordination with 412.921.8729 20 23-28.30.
Laboratories "34.37
. HSM/Manages Corporate : HASP
Matt Soltis Health and Safety Program 412.921.8912 See signature on HASP Worksheet 17
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Telephone .
Name Organization/Title/Role Number Signature/E-Mail Receipt SAP _Sectlon Date SAP Read
: Reviewed
(optional)
Worksheets
DVM/Manages Data 12,14, 15, 19,
Joseph Samchuck Validation 412.921.8510 20, 23-28, 30,
34-37
Subcontractor Personnel
gatahdir} I_Ar;alytitcal Worksheets
| ervices/Laboratory 207.874.2400 12,14, 15, 19,
Kate Zaleski PM/Representative for 17 20. 23-28. 30
Laboratory and Analytical '34.37
34-37
Issues
GPL
Worksheet
Laboratories/Laboratory 12 <?]r4 S126189
David Howell PM/Representative for 301.694.5310 20 23-28. 30,
Laboratory and Analytical 34-37
Issues
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SAP Worksheet #5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority sassnssnnsnnsnns Lines of Communication
Charles Cook Navy
Meredith LilaLlamas [ euessssssssssns Navy RPM Quality Assurance
Amick USEPA Region 904.542.6409 i
SCDHEC PM 4 RPM nnnmnn Officer (QAO)
803.896.4218 404.562.9969
. Tim Harrington Kelly Carper
Annie Gerry MCRD Parris TtNUS
SCDHEC Island QAM
GGO'C;Q'S,VHVdr POC 412.921.7273
ologist 843.228.3423
803.896.4018 B
0"‘
0"
‘0
Matt Soltis Ralph Brooks Mark Sladic
TtNUS TtNUS TtNUS
HSM UXO Manager TOM
412.921.8912 770.413.0965 412.921.8216

TBD Joe Matt Kraus
TINUS Samchuck/data TINUS
UXO Techs validators/ Project Chemist
TBD database 412.921.8729
TtNUS
various
personnel
Star}'tf\lyucsom' Kate Zaleski
MC FOL David Howell Katahdin Analytical
412.921.8422 GPL Laboratories Services

Laboratory PM

Laboratory PM 207.874.2400 x17

301.694.5310
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SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)
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Revision: 1

Date: January 2010
Worksheet #6
Page 24 of 145

Phone Number

Communication Driver Responsible Affiliation Name ) Procedure
and/or E-Mail
Within 30 minutes TtINUS UXO
technician will notify field staff, secure
area, and contact TtNUS UXO
Manager.
TINUS UXO Manager will verbally
TtNUS Field Staff TBD TBD inform TtNUS TOM the same day.
TINUS UXO Manager Raloh Brooks 770.413.0965 x 231 | TINUS TOM will notify Navy RPM and
MEC TINUS TOM Maprk Sladic 412.921.8216 MCRD POC on the same day.
Detections/Observations Navy RPM Charles Cook 904.542.6409 MCRD POC or designee will
MCRD POC Tim Harrinaton 843.228.3423 immediately make base emergency
SCDHEC PM Meredith A?nick 803.896.4218 notifications and will notify SCDHEC
USEPA RPM Lila Llamas 404.562.9969 and USEPA.
Navy RPM will inform Commander,
Marine Corps Systems Command,
Program Manager of Ammunition
(COMMARSYSCOM) on the same
day as informed.
TtNUS FOL will inform TtNUS TOM
on the day the issue is discovered;
TtNUS PM will inform Navy RPM
TtNUS FOL Stanley Conti 412.921.8422 | Within 1 b“S'”ﬁSS day; Navy IRPM g"'::
o . TtNUS TOM Mark Sladic 412.921.8216 Issue SCOp"tl C.fange appgo"a (verbally
change mfiod tasks Navy RPM Charles Cook 9045426409 | & ented berore
9 SCDHEC PM Meredith Amick 803.896.4218 o oD ol
USEPA RPM Lila Llamas 404.562.9969 | Workis executed. Document via Fie

Task Modification Request (FTMR)
form within 2 days.

TINUS TOM will notify SCDHEC and
USEPA either verbally or via e-mail.

120805/P (MC WS #5)
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Phone Number

Communication Driver Responsible Affiliation Name . Procedure
and/or E-Mail
TINUS TOM will notify Navy RPM
TINUS TOM Mark Sladic 4129218216 | Program Management Office via e-
SAP amendments N RPM har ‘ 4542 64 mail within 1 business day.
avy Charles Coo 904.542.6409 TtNUS TOM will send scope changes
to Project Team.
Verbally inform Navy on the day that
TINUS TOM Mark Sladic 412.921.8216 schedule change is known and
Fieldwork schedule ch MCRD POC Tim Harrington 843.228.3423 document via schedule impact letter
ielawork schedule changes SCDHEC PM Meredith Amick 803.896.4218 | as soon as impact is realized.
USEPA RPM Lila Llamas 404.562.9969 TtNUS TOM will notify SCDHEC and
USEPA either verbally or via e-mail.
TtNUS FOL will verbally inform TtNUS
TOM on the day that the issue is
. discovered.
TINUS TOM Mark Sladic 412.921.8216 .
o _ TENUS FOL Stanley Conti 412.921.8422 | [INUS TOM Wil inform Navy RPM
Field issues that require MCRD POC Tim Harrington 843.228.3423 '
changes in the scope of field Navy RPM Charles Cook 904.542.6409 Navy RPM will issue scope change, if
work SCDHEC PM Meredith Amick 803.896.4218 | Warranted; scope change to be
implemented before further work is
USEPA RPM Lila Llamas 404.562.9969

executed.

TINUS TOM will notify SCDHEC and
USEPA either verbally or via e-mail.
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Phone Number

Communication Driver Responsible Affiliation Name . Procedure
and/or E-Mail
TtNUS TOM Mark Sladic 412.921.8216 . )
TtNUS FOL Stanley Conti 412.921.8422 | Within 1 hour, the TINUS FOL will
Recommendation to stop TINUS QAM KeIIy Carper 412.921.7273 (Verba”y or via e-mall) inform
work and initiate work upon TtNUS Project Chemist Matt Kraus 412.921.8729 subcontractors and TINUS TOM.
correction action TtNUS HSM Matt Soltis 412.921.8912 | IINUS TOM will inform the TINUS
Navy RPM Charles Cook 904.542.6409 t%énl\f’ Navy RPM, and the project
MCRD POC Tim Harrington 843.228.3423 '
Within 1 day of the time the issues
related to chemical data are
discovered the analytical laboratory
TtNUS FOL Stanley Conti 412.921.8422 will notify TtNUS Project Chemist.
Field or laboratory data TtNUS Project Chemist Matt Kraus 412.921.8729 TINUS Project Chemist will notify
issues Analytical Laboratory Kate Zaelski 207.874.2400 x17 | (verbally of via e-mail) data validation
Analytical Laboratory David Howell 301.694.5310 staff and TINUS TOM.
If field issues, TINUS FOL will notify
TINUS TOM within 1 day of time issue
is discovered.
TINUS QAM will notify TtNUS TOM
Corrective action for field within one day that the corrective
TINUS QAM Kelly Carper 412.921.7273 action has been completed. The

program

TINUS TOM will then notify the Navy
RPM within 1 day.

120805/P (MC WS #5)

CTO 0089




SAP Worksheet #7 — Personnel Responsibilities and Qualifications Table

(UFP-QAPP Manual Section 2.4.3)

MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #7
Page 27 of 145

Organizational

Education and/or Experience

day-to-day management of the project.

o Ensures timely resolution of project-related technical,
quality, and safety questions associated with TINUS
operations.

Functions as the primary TtNUS interface with the
Navy RPM, MCRD Parris Island POC, TtNUS field
and office personnel, and laboratory points of
contact.

¢ Ensures that TINUS 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 TINUS

field and office technical staff (including data
validation, data interpretation, and report
preparation).

¢ Coordinates and oversees maintenance of all TtNUS

project records.

o Coordinates and oversees review of TtNUS project

deliverables.

e Prepares and issues final TtINUS deliverables to the

Navy.

Name Title/Role Affiliation Responsibilities Qualifications (Optional)
Debra Program TINUS Oversees CLEAN Program. B.S., Chemical Engineering, over
Humbert Manager 28 years of environmental
experience
Mark Sladic TOM TINUS Oversees project, financial, schedule, and technical | B.S., Mechanical Engineering,

20 years of environmental
experience
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. Organizational A Education and/or Experience
Name Title/Role Affiliation Responsibilities Qualifications (Optional)
Ralph UXO/MEC TINUS Oversees selection of qualified UXO personnel, Graduate of Navy Explosive
Brooks Manager establishes overall quality control program for UXO Ordnance Disposal (EOD) School
activities, addresses UXO-related issues identified by - Indian Head, 26 years of EOD
field personnel. experience
TBD UXO Tech TINUS Provides anomaly avoidance services. Graduate, Military EOD School,
Il minimum 8 years of military
experience

120805/P (MC WS #5)
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Organizational

Education and/or Experience

Functions as the on-site communications link
between field staff members, MCRD Parris Island
POC, and TtNUS TOM.

Alerts off-site analytical laboratories of any special
health and safety hazards associated with
environmental samples.

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
TINUS TOM.

Ensures the proper maintenance of site logbooks,
field logbooks, and field recordkeeping.

Initiates FTMRs (field change orders) when
necessary.

Identifies and resolves problems in the field,
resolves difficulties via consultation with the MCRD
Parris Island POC, implements and documents
corrective action procedures, and provides
communication between the field team and project
management.

As the SSO, is responsible for training and

monitoring site conditions. The SSO reports to the
Company Health and Safety Officer (CHSO) and ito
the TINUS TOM. Details of the SSO’s
responsibilities are presented in the HASP

Name Title/Role Affiliation Responsibilities Qualifications (Optional)

Stanley FOL, Site TINUS Supervises, coordinates, and performs field sampling | Senior Geologist, B.S. Geology,

Conti Safety activities. over 25 years of geologic and
Officer e Ensures that all health and safety requirements environmental éxperience.
(SSO) unique to the Sl are implemented. Registered Licensed Geologist —

South Carolina

120805/P (MC WS #5)
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Name

Title/Role

Organizational
Affiliation

Responsibilities

Education and/or Experience
Qualifications (Optional)

Kelly Carper

QAM

TtNUS

Reviews SAP, oversees preparation of laboratory
scope, coordinates with laboratory, and data quality
review. Ensures quality aspects of the CLEAN
program.

Develops, maintains, and monitors QA policies and
procedures.

Provides training to TtNUS staff in QA/QC policies
and procedures.

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, and
SCDHEC requirements.

Oversees the responsibilities of the TINUS Project
QA/QC Advisor.

Prepares QA reports for management.

B.S., Biology, 16 years
environmental experience
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. Organizational A Education and/or Experience
Name Title/Role Affiliation Responsibilities Qualifications (Optional)
Matt Kraus Project TINUS Coordinates analyses with laboratory chemists, ensures | B.S., Environmental Chemistry, 3
Chemist the laboratory scope of work is followed, reviews data | years environmental experience
packages, and communicates with TtINUS staff.
e Ensures that the project meets laboratory
performance objectives.
e Provides technical advice to the TtINUS team on
matters of project chemistry.
e Monitors and evaluates subcontractor laboratory
performance.
e Ensures timely resolution of laboratory-related
technical, quality, or other issues affecting project
goals.
e Functions as the primary interface with the
subcontracted laboratory and the TINUS TOM.
e Coordinates and oversees work performed by the
subcontracted laboratory.
o Oversees the completion of TtNUS data validation.
o Coordinates and oversees review of laboratory
deliverables.
e Recommends appropriate laboratory corrective
actions.
Joseph DVM TtNUS Ensures the QA of data validation deliverables. B.S. Chemistry, MBA, M.S.
Samchuck e  Oversees data validation activities Finance, 23 years environmental
e Serves as communication link between TtINUS and | experience
laboratories on data validation and electronic data
positing activities.
Establishes TtNUS data validation protocols in support
of projects.
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. Organizational A Education and/or Experience
Name JLLLL Affiliation Responsibilities Qualifications (Optional)
Matt Soltis HSM TtNUS Oversees CLEAN Program Health and Safety Program | B.S., Industrial Safety Sciences,
e Provides technical advice to the TtNUS TOM on 24 years environmental
matters of health and safety. experience
e Oversees the development and review of the
HASP.
e Conducts health and safety audits.
e Prepares health and safety reports for
management.
Kate Zaleski Laboratory Katahdin Analytical | Coordinates analyses with laboratory chemist (and GPL | Available upon request.
PM Services Laboratories), ensures that scope is followed, QAs data
packages, and communicates with TINUS staff.
David Laboratory GPL Laboratories | Coordinates analyses with Katahdin Analytical Services, | Available upon request.
Howell PM ensures that scope is followed, QAs data packages,
and communicates with TINUS staff.
TBD Utility TBD Utility location.
Location
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SAP Worksheet #8 -- Special Personnel Training Requirements Table

(UEP-QAPP Manual Section 2.4.4)
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iali ini Personnel/ Personnel Titles/
Project Function Spelua A Trfeun.mg bfy Training Training Date Groups Organizational Location of Training
J Title or Description o Provider 9 Receiving ganizat Records/Certificates
Course Training Affiliation
Field Personnel M Various Current UXO and field | Al Field Team | TtNUS project office and
sampling Staff/ TINUS field office
personnel
FOL Supervisor Training'" Various Current FOL FOL/TtNUS TtNUS project office and
field office
SSO First Aid/ Red Cross | Current Field Personnel SSO/TINUS TtNUS project office and
Cardiopulmonary field office
Resuscitation (CPR)™
UXO Avoidance Various training DoD or | Current UXO Technicians | UXO Technician/ TINUS project office and
elements, as required in | other supporting  UXO | TtNUS field office
Department of Defense approved avoidance
Explosive Safety Board formal
(DDESB) Technical course

Paper (TP)-18""

1. 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 routine training including a 40-hour course (and 8-hour refresher, if applicable) in Hazardous Waste Operations and
Emergency Response (HAZWOPER) training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal
Regulations (CFR) 1910.120(b)(4).
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)
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Project Name: MCRD Parris Island Sl
Projected Date(s) of Sampling:
Fall/Winter 2009

Project Manager: Mark Sladic

Site Name: Site Inspection at Eight Munitions Response Sites

Site Location: Parris Island — Marine Corps Recruit Depot,
Beaufort County, South Carolina

Date of Session:

March 18 — 19, 2009

Name Title Affiliation Phone E-Mail Address Project
Number Role
. ; MCRD Parris Island MCRD Parris | 843.228. | timothy.j.harringt
Tim Harrington POC Island 3423 on@usmc.mil MCRD POC
Meredith Amick SCDHEC PM scpHEc | 803.896. | amickMS@dhec. |  SCDHEC
4218 sc.gov PM
Charles Cook Navy RPM NAVFAC SE | 904.542. | charles.cook2@n | ;.\ RpM
6409 avy.mil
Annie Gerry SCDHEC scpHEc | 803.896. | GemyAM@dhec. | gqopec
4018 sc.gov
. USEPA 404.562. | Llamas.Lila@epa USEPA
Lila Llamas USEPA RPM Region 4 9969 gov RPM
. . . MCRD
. MCRD Parris Island MCRD Parris | 843.228. | darrel.pitman@u .
Heber Pittman ; Parris
alternate POC Island 3615 smc.mil
Island
USEPA
Mac McRae USEPA Contractor TechLaw, Inc. 678.493. | mmcrae@TechL Support
1247 awlnc.com
(General)
USEPA
Bob Bohn USEPA Contractor TechLaw, Inc 36209233' wal?]?goer%hl‘a Support
: (MRP/UXO)
Joe Bowers SCDHEC scoHec | 803:8%. | BOWERSJB@dh | goppc
4024 ec.sc.gov
SCDHEC
Laurel Rhoten SCDHEC scoHeEc | 843:846. | RHOTENLA@dh | “hycyicy
1030 €c.sc.gov )
Office
MCRD
Kelly Taylor MCRD Contractor CHoM Hil | 214.324. | Kelly Taylor2@c | g
1430 h2m.com
(General)
The 813.254. | KRAEMERd@ta | Meetin
Debra Kraemer Meeting Facilitator Management 4 e eling
Edge 535 mpabay.rr.com Facilitator
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Project Name: MCRD Parris Island Si
Projected Date(s) of Sampling:
Fall/Winter 2009

Project Manager: Mark Sladic

Site Name: Site Inspection at Eight Munitions Response Sites

Site Location: Parris Island — Marine Corps Recruit Depot,
Beaufort County, South Carolina

Date of Session: March 18 — 19, 2009

. 904.730. | |.
Libby Claggett TINUS Project TINUS 4669 | lbby.claggett@T | g0
Management Support %212 etraTech.com
. 412. mark.sladic@
Mark Sladic TINUS TOM TINUS 921 8216 tetratech.com TOM
770.413.

Ralph Brooks | TtNUS UXO Manager TtNUS 0965 x- | raiph.brooks@ UX0
231 tetratech.com Manager

oo TINUS MRP 412.921. | ralph.basiniski@t MRP

Ralph Basinski Coordinator TINUS 8308 etratech.com Coordinator

Michelle TtNUS Technical TINUS 412.921. | michelle.blanken Technical
Blanken Support 8549 @tetratech.com Support

Comments/Discussion:

TtNUS provided an overview of the SAP worksheets for the MRP. Team members were provided the

opportunity to ask questions regarding the SAP worksheets. SCDHEC e-mailed verbal comments from

the meeting and other written comments to TtINUS. After incorporating verbal and e-mailed comments,

TtNUS submitted the document in draft form for formal comment. Individual verbal comments on the SAP

received during the meeting have been captured and documented in the MCRD Parris Island Partnering

Meeting Minutes and TtNUS meeting notes and are presented in Appendix B3. Draft DQOs were

developed and DQO outputs of the meeting are presented in the worksheets in this SAP submittal.

Action ltems:

e TtNUS to propose soil and sediment project action limits (PALs) to be used for Parris Island in the

SAP.

e TtNUS to review the background data set for Site 3 and propose if it is appropriate for use at the UXO

sites (for sediment and soil).

o TtNUS to add additional information concerning the existence/non-existence of UXO 01.
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e Heber Pittman (MCRD Parris Island) to investigate whether or not permission is required to leave cut

vegetation in marsh areas.

e Tim Harrington (MCRD Parris Island) to investigate any flying restrictions associated with the aerial

magnetometer survey for UXO 06.

e TINUS to update SAP with the verbal comments noted carrying the concepts throughout the

document to the remaining, similar worksheets.

e MCRD Parris Island to research construction materials and methods for the parade deck and parking
lot at UXO 03.

e Any verbal notes/comment from Project Team on SAP not captured during meeting discussion (as

documented on Partnering Meeting Minutes) will be e-mailed to TtNUS.

Consensus Decisions:

e UXO 02: Sediment samples will be collected in the area of the concrete target foundations. If
located, and if accessible, soil samples will be collected at the firing line. The UXO 02 site boundary
will need to be adjusted to account for no stop/no berm for bullets and may need to be revised based

on the orientation of the range/firing line and the results of the SI.

e UXO 03: A geophysical investigation will not be conducted on the paved area at this site. It was
agreed that the grassy area would be the starting point for UXO 03. Once the results of
investigations in grassy area are known, the Project Team will make a decision as to what to do about

paved area within site boundary.

e Soil property data may be added to analysis at sites where soils samples are proposed for collection,
i.e., pH, total organic carbon (TOC), and cation exchange capacity (CEC). Sediment samples will be
analyzed for TOC. Sediment samples will not be analyzed for grain size, acid volatile sulfides (AVS),
simultaneously extracted metals (SEM), or other sediment characterization properties during Sl
phase of investigation if necessary, these parameters will be analyzed during future phases of
investigation. Results from these analyses will be utilized in argument(s) regarding the applicability of
background and fate and transport (evaluation of mobility and/or leachability of MC in detected site
media) with respect to recommendations to investigate additional media (subsurface soil,

groundwater, surface water).
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Project Name: MCRD Parris Island Sl
Projected Date(s) of Sampling:
Fall/Winter 2009

Project Manager: Mark Sladic

Site Name: Site Inspection at Eight Munitions Response

Sites

Site Location: Parris Island — Marine Corps Recruit Depot,
Beaufort County, South Carolina

Date of Session:

May 18 — 20, 2009

. A Phone E-Mail :
Name Title Affiliation Number Address Project Role
. MCRD . . .
Tim Harrington MCRD Parris Island Parris 843.228. tlmothy.J.harrlqg MCRD POC
POC 3423 ton@usmec.mil
Island
Meredith Amick SCDHEC PM scoHec | 803:8%. | amickMS@dhe | gopEc py
4218 c.sc.gov
NAVFAC 904.542. | charles.cook2@
Charles Cook Navy RPM SE 6409 navy.mi Navy RPM
Annie Gerry SCDHEC SCDHEC | 803:896. | GeryAM@dhec | gonyiec
4018 .sc.gov
Lila Llamas USEPA RPM USEPA | 404.562. | Llamas.Lila@ep | ;sepp Rpm
Region 4 9969 a.gov
Tim Frederick USEPA USI_EPA 404.562. | frederick.tim@e USEPA
Region 4 8598 pa.gov
. MCRD : ,
. MCRD Parris Island . 843.228. | darrel.pittman@ | MCRD Parris
Heber Pittman Parris )
alternate POC 3615 usmc.mil Island
Island
USEPA
Mac McRae USEPA Contractor TechLaw, 678.493. | mmcrae@Tech Support
Inc. 1247 Lawlnc.com
(General)
Joe Bowers SCDHEC scoHec | 803:8%. | BOWERSIB@d | gopec
4024 hec.sc.gov
Susan Byrd SCDHEC scDHEC | 803:896. | byrdsk@dhec.s | goppe
4188 c.gov
Stacey French | SDCHEC, TierliLink | ScpHEc | 803:896. | frenchsi@dhec. | gony e
4255 sc.gov
The 843.571 pat.franklin@m Meeting
Pat Franklin Meeting Facilitator Manageme —n e Y
3672 ail.com Facilitator
nt Edge
. 904.730. | .
Libby Claggett TtNUS Project TENUS 4669 | bby.claggett@t | g g0
Management Support %212 etratech.com
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Project Name: MCRD Parris Island Si Site Name: Site Inspection at Eight Munitions Response
Projected Date(s) of Sampling: Sites
Fall/Winter 2009

Site Location: Parris Island — Marine Corps Recruit Depot,
Project Manager: Mark Sladic Beaufort County, South Carolina

Date of Session: May 18 — 20, 2009

. 412. mark.sladic@tet
Mark Sladic TINUS TOM TINUS 921.8216 ratech.com TOM
321.636. .
Peggy Churchil TINUS TINUS | 6470 peggy-churchil | DHO
%1300 @tetratech.com acilitator
. 412,921, | 9regzimmerma | oo e
Greg Zimmerman TINUS TtINUS 8992 n@tetrs;cech.co Support

Comments/Discussion:

There are 7 MRP sites which will be investigated during this SI. Peggy Churchill presented a DQO
discussion focusing on Steps 2 and 5 using UXO 03 as an example site. The draft S| Report is due to the
Project Team for review by September 2010. DQOs were developed and DQO outputs of the meeting
are presented in the worksheets of this SAP submittal

This investigation will require a minimum of two mobilizations, one for the MEC investigation and one for
the MC investigation. The Sl can provide a means to move forward in the CERCLA process without
delineation [No Further Action (NFA), NA, Land Use Controls (LUCs)]. SCDHEC stated its position on
LUCs, the Department’s intent with LUCs is not to prohibit the use of the property, but instead to ensure
protection of future users. From munitions sites at a minimum, a LUC is a form of notification in the base

master plan about use related to digging, notification that is was a munitions site, etc.

Action ltems:

o Meredith to provide the Team with examples of previous LUC language for UXO sites.

e Annie to talk with Joe regarding the need for groundwater samples in the grassy area at the Parade
Deck.
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Look for construction records for the parade deck at UXO 03 and 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.

Consensus Decisions:

The Team reached consensus on the following actions for UXO 03 (Parade Deck):

1.

Look for records. Use construction records to justify that geophysics are not needed in the paved

area.

Conduct geophysics in the grassy area. If anomalies are not found in the grassy area, determine
whether to investigate for MC. If anomalies are found in the grassy area, investigate the anomalies

for the presence of MEC and determine whether to proceed with MC investigation.

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 03) as a former range will be included in the base master plan.
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SAP Worksheet #10 -- Problem Definition, Site History and Background
(UFP-QAPP Manual Section 2.5.2)

10.1 GENERAL INTRODUCTION AND PROBLEM DEFINITION FOR INDIVIDUAL SITES

MCRD Parris Island consists of approximately 8,095 acres of which 3,263 are habitable (MCRD Parris
Island Strategic Plan 2008 - 2013), and is located along the southeastern coast of South Carolina
approximately 1 mile south of the City of Port Royal and 30 miles northeast of Savannah, Georgia. Hilton
Head Island is located approximately 3 miles southwest of MCRD Parris Island across Port Royal Sound.
MCRD Parris Island is the reception and recruit training facility for Marine Corps enlisted men from states
east of the Mississippi River and for enlisted women nationwide. MCRD Parris Island is the oldest major
Marine Corps facility in the United States. The facility has been operated as a recruit training facility for
the United States Marine Corps since 1915. Currently access to MCRD Parris Island is controlled at the

main entrance, and the surrounding rivers, swamps, and tidal flats make additional ingress difficult.

Prior to its establishment in 1915, MCRD Parris Island had a military past that spanned over 400 years
and included fortifications constructed by the Spanish, French and United States Navy. In 1884, the Navy
purchased approximately 41 acres of land on the northeastern side of MCRD Parris Island and
construction began on the Naval station, in 1891, the facility was officially designated as the United States
Naval Station, Port Royal, South Carolina. The name of the post was changed to Marine Barracks, Paris
Island, South Carolina, in 1917 and the spelling with two “r’s was mandated in December 1917.
Following WWII, MCRD Parris Island’s primary mission remained recruit training, and it was redesignated
as the Marine Corps Recruit Depot, Parris Island, South Carolina in 1946. In 1983, the base was officially

redesignated Marine Corps Recruit Depot, Eastern Recruiting Region, Parris Island, South Carolina.

MCRD PARRIS ISLAND PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS

The following sections provide general information for MCRD Parris Island including climate, topography,
geology, soil and vegetation types, hydrology, hydrogeology, cultural and natural resources, and

threatened, endangered, and protected species.

Climate

MCRD Parris Island experiences long and hot summers and short and mild winters. Precipitation is
abundant, averaging about 49 inches per year, and, in the range of 40 to 58 inches during most years.

The abundant supply of warm, moist, relatively unstable air produces frequent scattered showers and
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thunderstorms. The winter season is short and mild. Average daily maximum and minimum

temperatures are 63° F and 38° F, respectively.

Topography

MCRD Parris Island lies within a system of islands, marshes and interconnecting man-made causeways
that form a peninsula. MCRD Parris Island lies in the Lower Coastal Plain physiographic province.
Elevations range from sea level to 22 feet above mean sea level (msl). MCRD Parris Island consists of
Parris Island (the largest and most developed island), seven smaller named islands, many small
unnamed islands, salt marshes, and related tidal creeks. Most of MCRD Parris Island is within the 100-
year flood plain. The majority of the area of Parris Island north of Ballast Creek, the east central area of
Page Field, and the central part of Horse Island are the only surfaces above the 100-year flood plain
(NEESA, 1986).

Geology

The islands comprising MCRD Parris Island consist primarily of barrier-island sand, silt and clay deposits
(FFA). A further discussion of the descriptive and structural geology of the Beaufort-Jasper County area
can be found in the Master Work Plan for MCRD Parris Island (B&R Environmental, 1998a) or the Initial
Assessment Study (IAS) (NEESA, 1986).

Soil and Vegetation Types

Soils at MCRD Parris Island have been mapped by the U.S. Soil Conservation Service as both individual
soils and groupings of soils (units). MCRD Parris Island has been mapped as having 15 individual soil
types, while three soil units have been mapped for MCRD Parris Island (the Wando-Seabrook-Seewee,
Coosaw-Williman-Ridgeland and Bohicket-Capers-Handsboro Soil Unit).

Hydrology

The marsh areas and tidal creeks that border MCRD Parris Island drain into the Beaufort River and Broad
River to form the Port Royal Sound. Surface runoff from most of the site flows into the surrounding

surface water bodies or storm drains that discharge into the marshes.
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Hydrogeology

The hydrogeologic framework of the Parris Island area consists of a shallow unconfined surficial aquifer,
existing throughout Parris Island, which is estimated to be 30 feet thick and is typically found at a depth of
approximately 3 feet. Beneath the surficial aquifer lies the Floridian Aquifer. The surface of the aquifer
lies 40 to 90 feet below the surface of the land with more than 20 feet of the low permeable Hawthorn
formation and a layer of clay under the marshes separating the two aquifers. This low permeable
formation has been discovered to be thinned or missing in localized areas in and around Parris Island
(FFA). The water table in the MCRD Parris Island area usually ranges from 0 to 10 feet bgs and is most
commonly found at a depth of 3 feet bgs. The direction of groundwater flow in the upper portion of the
shallow surficial aquifer is generally toward the nearest surface water body, such as a pond, river, or tidal
creek. A further discussion of the descriptive and hydrogeology can be found in the Master Work Plan for
MCRD Parris Island (B&R Environmental, 1998a) or the IAS (NEESA, 1986).

Cultural and Natural Resources

No existing cultural or natural resources were identified during information gathering for the ASR.

Endangered and Special Status Species

No threatened or endangered plant species are known to occur on MCRD Parris Island.

INDIVIDUAL MRP SITE-SPECIFIC CHARACTERISTICS/PROBLEM DEFINITIONS

Eight MRP sites are addressed in this SAP, however, only 7 will be investigated, Table 10-1 summarizes
the seven MRP sites at MCRD Parris Island that will be investigated as part of this SI. Figure ES-2 shows
the locations of these MRP sites within MCRD Parris Island.

120805/P (MC WS #10) CTO 0089



TABLE 10-1

SUMMARY OF MUNITIONS RESPONSE PROGRAM SITES
MCRD PARRIS ISLAND
PARRIS ISLAND, SOUTH CAROLINA

MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #10
Page 43 of 145

Site Name UXO Site No. Size Historical Use Dates of Use
Rifle Range at Ballast UXO 02 600 yards in Rifle and Pistol 1916-1919 (rifle
Creek (Old Rifle Range) length Range; Flying and pistol range)
Field 1919-1922 (flying
field)
Aerial Bombing Target at UXO 03 Approximately Target Use 1930s-early
Parade Deck 11.5 acres 1940s
including
target circle
Field Artillery West Main UXO 04 9,000 Feetin Field Artillery 1937-1940
Range length; 16,500
feet including
range fan
Field Artillery East UXO 05 and UXO 11,000 foot Field Artillery 1937-1940
Shrapnel Range: UXO 05 06 long impact
is the northern section of area and
this range and includes the 17,000 Foot
firing point; UXO 6 is the long danger
southern portion of this zone fan
range and includes the
impact areas
Aerial Bombing Target at UXO 07 Approximately | Bombing Target 1942-1946
Golf Course 0.72 acre
including
target circles
Aerial Bombing Target at UXO 08 Approximately | Bombing Target 1940s (utilized
Southern Tidal Flats 3.65 acres during WWII)
including

target circles

The following sections provide the site-specific background information, conceptual site model (CSM)

summaries, and problem definitions for each of the MRP sites located at MCRD Parris Island which will

be the focus of this UFP-SAP. In general, for the MC investigation, bullets, bullet fragments, or lead shot

observed in a sample are not of interest, it is only the soil and sediment MC concentrations that are a

concern.
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10.2 GRENADE RANGE NEAR OLD SWIMMING POOL AT WEAPONS AND FIELD TRAINING
BATTALION AREA (UXO 01)

Identification of this grenade range is based solely on the recollection of a single interviewee, out of 25
that were contacted during the ASR, who indicated the potential for a grenade range to have existed at
this location during his recruit training in 1943. Details are provided in the ASR and Appendix B4 of this
UFP-SAP. Despite this individual's recollection, there are no historical records to document the existence
of a Grenade Range at the described location as shown on Figure 10.1. During the ASR, a review of
contemporary maps did not reveal any ranges in the described area, and a review of aerial photography
from 1945 did not reveal any distinct ground features of hardened grenade courts. In addition, the
approximate location would have been close to housing areas which existed during the time of the range
operation. It is unlikely that a grenade range would have been located in close proximity to housing
areas. Based on the lack of evidence (i.e., records indicating location, use, operating procedures, etc.) to
support the existence of the grenade range, it is believed that the range did not exist at this location.
Therefore, there is no problem associated with UXO 01 that needs to be addressed during this Sl and
UXO 01, and it will not be addressed in this UFP-SAP. A summary of the grenade range interview,
physical evidence related to the location of the site, and historical records will be presented in the S

Report to be compiled at the completion of this SI.

10.3 CSM SUMMARY AND PROBLEM DEFINITION FOR RIFLE RANGE AT BALLAST CREEK
(UXO 02)

10.3.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Rifle Range at Ballast Creek. Figure 10.2 shows an aerial

view of UXO 02 and also shows the site boundary as presented in the ASR.

10.3.1.1 Site Setting and Background

This former 600 yard rifle range first appeared on site maps in 1916, but may have been constructed
earlier. The site is also thought to have contained a small pistol range. The site was sometimes referred
to as the “Old Rifle Range” to differentiate it from the rifle and pistol ranges constructed in the Weapons
and Field Training Battalion Area in 1918. Following WWI through 1922, this range was used as an
aircraft flying field. Most of the land associated with this range has since been covered by dredge fill.
The exact location of the firing line is unknown. Photographs 10-3.1 and 10-3.2 below present the site as

observed during the March 2009 MCRD Parris Island Project Team site visit. Photograph 10-3.3 shows
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concrete target foundations that are still present at the site. Additionally, during the ASR site visit and

walk, caliber .30 bullets were found scattered about the area near the concrete target foundations.

F ‘

Photograph 10-3.1 and 10-3.2: UXO 02 Rifle Range at Ballast Creek (2009)

Concrete Target

Foundations

Photograph 10-3.3: Concrete target foundations located at UXO 2 (2009)

Later, warehouses, and storage structures were built and remain, as does a dredge spoil area at the site.

The locations of utilities that may be present at this site are unknown at this time.

10.3.1.2 Potential or Known Sources of MC Contamination

Munitions employed at this range were .30 caliber cartridges. There is minimal potential for complete
munition rounds to be found at the firing line, and for spent projectiles (which are not UXO) to be found
anywhere within the range. For small arms ammunition, the primary MC of concern is lead from bullets
and to a lesser extent antimony and arsenic which are associated with lead and copper and zinc which
are associated with bullet jackets. Lead accounts for more than 85 percent of the weight of the projectile.

Antimony is added to bullets as a hardening agent in quantities ranging from 0.1 to 2 percent. Arsenic is

120805/P (MC WS #10) CTO 0089



MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #10
Page 46 of 145

naturally present in lead at trace levels (0.001 to 0.05 percent). Antimony and arsenic, if present, would
be spatially correlated with the lead because they are associated with the lead in the bullets. The USEPA
screening value commonly used to indicate the presence of potentially unacceptable levels of antimony in
soil and sediment is 31 mg/kg; the screening value for arsenic is 0.39 mg/kg and is within the typical soil
and sediment background concentration range of up to about 15 mg/kg. Using the relative concentrations
of these metals in projectiles, lead would have to be present in soil or sediment at a concentration greater
than 600 mg/kg for arsenic, antimony, copper, or zinc from bullets to be present at potentially
unacceptable levels. Therefore, lead, which is easier to measure in some respects, is a useful indicator
of potentially unacceptable concentrations of any of these five metals in soil or sediment. A similar
argument can be made for copper (typical background concentrations equal 10 mg/kg) and zinc (typical

background concentrations equal 50 mg/kg).

Arsenic and antimony found in soil either naturally occurring or from anthropogenic releases forms
insoluble complexes with iron, aluminum, and magnesium oxides found in soil surfaces, and in this form,
they are relatively immobile. Under reducing conditions, arsenic and antimony can be released from the
solid phase, resulting in soluble mobile forms, which may potentially leach into groundwater or result in
runoff into surface waters. However, because many arsenic and antimony compounds tend to partition to
soil or sediment under oxidizing conditions, leaching usually does not transport arsenic and antimony to
any great depth. Downward migration has been shown to be greater in a sandy soil than in a clay loam.
The arsenic and antimony cycle in soils is complex, with many biotic and abiotic processes controlling its

overall fate and environmental impact.

Sampling was conducted in 2007 and 2008 within the Weapons and Field Training Battalion (WFTBN)
impact area as part of the Sediment Characterization Report (CH2MHill, 2009). The sediment
characterization study targeted small arms ranges/munitions projectiles. Several findings of this report
are relevant to the UXO 2 investigation. This characterization study and a referenced United States
Army Corps of Engineers (USACE) study identified lead as the primary MC associated with small arms
ranges. The majority of the projectiles found during the WFTBN field investigation were whole with
jackets in various states of deterioration. Metals concentrations were found to generally decrease with
increasing depth. This study also found that elevated SEM/AVS were present within the depths of either
0- to 6-inches bgs or 6- to 12-inches bgs, indicating that the metals potentially bioavailable are near the
surface. The study further stated that the metals in the subsurface sediments are not likely to be
bioavailable if these sediments were exposed at a future time. During XRF screening, data indicated
elevated concentrations of metals in sediment that appeared to occur in localized hot spots, with no
apparent concentration gradients that would suggest transport away from a point source of

contamination. A preliminary human health screening conducted as part of the study indicated that
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potential risks from direct contact with sediment under a recreational scenario were not a concern. The
preliminary ecological risk screening indicated that impact to receptors exposed to sediments were
possible to those constituents with limited mobility but that the potential for population-level impacts to
upper trophic level receptors was low due to the isolated nature of elevated concentrations and because

these receptors would have a greater mobility.

The greatest number of bullets is expected to be found in the area near the concrete target foundation
blocks. The penetration depth of small arms on the range floor is estimated to be 1 foot or less (ITRC
document: Characterization and Remediation of Soils at Closed Small Arms Firing Ranges, January
2003), and fragments would be expected to be present within the top 6 inches of media. For this reason,
lead in sediment in the area of the concrete target foundations would be the primary source of lead
contamination at the Rifle Range at Ballast Creek and will be the focus of this SI. Additionally, surface
soil samples will be also be collected from areas upgradient/upland of the concrete target foundations in

order to determine if rounds may have fallen short of the targets.

10.3.1.3 Contaminant Migration Pathways and Receptors

Sediment in the area of the concrete target foundations and soil upgradient of the concrete target
foundations at the Rifle Range at Ballast Creek could be contaminated with lead (and to a lesser extent
antimony, arsenic, copper, and zinc), contamination, if present at this site, could infiltrate into the
subsurface soil and deep sediment and ultimately leach into the groundwater. An additional migration
pathway at this site includes storm water run-off that could have transported lead contaminated sediment,
soil, and dissolved contaminants to impact nearby media. Additionally, lead migration in surface water

and groundwater may occur through influences of the rising and falling tides.

Human receptors at this site include military and civilian personnel, contractors, maintenance workers,
recreational users, and trespassers. Ecological receptors at this site would consist of common flora and
fauna including fish, shellfish, crustaceans, wading birds, ospreys, and pelicans, which would also be
potential receptors in areas where sediment has been impacted. Human receptors (fishermen) could also
contact contaminants through the food chain because fishing is permitted at MCRD Parris Island.
Ecological receptors could contact MC contaminants through the food chain when ingesting fish and

vegetation at this site.
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10.3.2 Problem Statement

If present, the highest concentration of antimony, arsenic, copper, lead, and zinc are expected to be
located in sediment (0 to 6 inches and 2 to 3 feet below the sediment surface), in the area of the concrete
target foundations. Lead may also be present in surface soil (0 to 1 foot bgs) in areas upgradient of the
concrete target foundations. Lead is the primary constituent of concern because it is the primary
constituent in the spent munitions used at this site. Data must be collected to determine whether lead,
which is also used as a chemical marker for the presence of antimony, arsenic, copper, and zinc, is
present at concentrations that pose a potential unacceptable risk to human health and the environment,

and whether further investigation of the site is required.
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10.4 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT
PARADE DECK (UXO 03)

10.4.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Aerial Bombing Target at Parade Deck. Figure 10.3 shows

an aerial view of UXO 03.

10.4.1.1  Site Setting and Background

The former Bombing Target at the Parade Deck center is known to have been located at the site of the
current parade deck as early as 1937 (Figure 10.3). The bomb target consisted of concentric circles
outlined on the ground (sometimes with lime), which would have been visible from the air. Target use
ceased when the parade field which was paved in the early 1940s. Miniature inert practice bombs with
pyrotechnic signal cartridges are reported to have been the ordnance used for target practice at the time.
An open area/field, parking lot areas, and several buildings currently surround the former target area. lItis
assumed, but not confirmed, that any practice bombs/munitions discovered during construction of the
parade deck, parking lot, and other structures in the area (which cover a majority of the site) would have
been removed during construction. The open arealfield to the north of the bomb target and other non-
paved areas surrounding the target may have received ricochets or impacts from bombs that had missed

their targets, but this has not been confirmed.

The Parade Deck is used regularly for ceremonies with military personnel, and visitors frequent the site

and the surrounding area.

10.4.1.2 Potential or Known Sources of MEC and MC Contamination
MEC Presence

Munitions used at this range were miniature practice bombs with pyrotechnic signal cartridges. It is
unknown, but assumed that any practice bombs/munitions located during construction of the parade
deck, parking lot, and other structures in the area would have been removed during construction. The
ASR did not uncover any information concerning range clearances at this location. The unpaved area to
the north of the target area may have received ricochets or impacts from bombs that had missed their
targets. Penetration depths for these types of practice bombs are estimated to be up to 2 feet bgs

depending on the angle of impact. It is possible that MEC (practice bombs) is present in subsurface soll
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of the unpaved areas of the sites. MEC are not expected to be present on the surface at this site. It is
assumed that any MEC that might have been present on the surface would have been discovered and
removed. The USACE has conducted studies regarding the depth of recovery for thousands of ordnance
items. The data (Figure 8-12 of EM 1100-1-400d
http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration
analysis, the actual depth of penetration for most items is much lower. In fact, most items were located
less than two feet deep. There is no documentation indicating that MEC has ever been found at this site.
The unpaved portions of the site will be investigated during the MEC phase of this Sl (see Appendix A for
MEC UFP-SAP), upon receipt of the results of the MEC phase of the SlI, the Project Team will evaluate

the need to investigate the paved portions of the site.

MC Presence

Munitions used at this range were miniature practice bombs with pyrotechnic signal cartridges. For
practice bombs of this type, the spotting charge signal contains a black powder expelling charge and a
red phosphorous pyrotechnic mixture to provide smoke and burn brightly. MC associated with the
practice bombs used at this site may be present. Black powder (mixture of sulfur, charcoal, and
potassium nitrate), red phosphorous (often used as a component of matchbook strike plates or as an
ingredient in rat and cockroach poisons), and fluorescein dye are the primary MC associated with the
practice bombs used at this site. Sulfur and charcoal do not pose an environmental concern at the
concentration levels in the environment that could be associated with the site activities. The other MC are
not persistent in the environment and would not be expected to be remaining at this site after
approximately 70 years and there are no published toxicity criteria for fluorescein dye. However, if
MEC/practice bombs are located at this site during the SI geophysical survey, the MCRD Parris Island
Project Team will evaluate the need for future MC we plan on completing the field work portion of this

project in March 2010 and investigations of this site.

10.4.1.3 Contaminant Migration Pathways and Receptors

Subsurface soil at the Aerial Bombing Target at the Parade Deck could be impacted by MEC. If MEC are
present in the subsurface soil, migration is not expected to be significant. Penetration depths for these
types of practice bombs are expected to be up to 2 feet bgs. However, penetration may be deeper
because the target area and most of the area surrounding it have been paved over, and, the unpaved
areas have been maintained. It is also likely that during paving, planting and other grounds keeping

procedures, if discovered, any MEC items would have been removed. There is no documentation
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indicating that MEC has ever been found at this site. If MEC are present at this site, future construction,

excavation and/or maintenance at the site could act as a release mechanism allowing MEC to migrate.

Human receptors at this site include military and civilian personnel, contractors, and maintenance workers
who may take part in intrusive activities at this site. It is assumed that visitors attending ceremonies at the
parade deck would not take part in intrusive activities. Ecological receptors at this site would consist of

common flora and fauna which may burrow into potentially impacted subsurface soil.

10.4.2 Problem Statement

It is unknown whether MEC exists in the subsurface soil (depths of 2 feet bgs or greater) in unpaved
areas of UXO 03 Aerial Bombing Target at the Parade Deck. Subsurface soil must be investigated during
the Sl to determine the absence or presence of MEC. Upon receipt of the results and recommendations
of the Sl, the Project Team will evaluate the need to investigate the paved areas of the site and may also
decide to address MC during future investigations at this site. Additionally, to further aid in
characterization of the site, sample cores will be collected from the parade deck in order to determine
construction materials and depth of grade. MEC, which is the primary concern at this site at this time, is
addressed in the UFP-SAP for MEC (presented as Appendix A). The collection of sample cores from the
parade desk will be addressed in Worksheets 14 and 17; however, because environmental samples will
not be collected, UXO 03 will not be addressed elsewhere in the MC SAP.
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10.5 CSM SUMMARY AND PROBLEM DEFINITION FOR FIELD ARTILLERY WEST MAIN
RANGE (UXO 04)

10.5.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Field Artillery West Main Range. Figure 10.4 shows an

aerial view of UXO 04 and also shows the site boundaries as presented in the ASR.

10.5.1.1 Site Setting and Background

In 1937, the Marines established two impact areas for field artillery firing, the largest being the Field
Artillery West Main Range and the other being the Field Artillery East Shrapnel Range. The Field Artillery
West Main Range is believed to have been used from 1937 — 1940, and had a concrete observation point
and a total of nine firing positions, including three concrete points (firing points B, H, and R). Firing point
R on Horse Island provided the apex of the surface danger zone (range fan). The impact area was 9,000
feet in length and the range fan extended 16,500 feet. The area which previously encompassed the Field
Artillery West Main Range is now covered by numerous buildings and other structures, roadways, cleared
areas, housing areas (Argonne Trailer Park), Page Field, and marsh/swamp areas. Atrtillery use is known
to have included HE; and shrapnel rounds from the 75mm Model 1897 gun, as well as the 75mm pack
howitzer, M1. Other calibers such as 2.95-inch mountain gun, 37mm anti-tank and 105mm howitzer may
have been fired, but no evidence has been uncovered to support this. No evidence has been uncovered

that this impact area was used for aerial bombing. Photographs 10-5.1 and 10. 5-2 present some of the

open, undeveloped areas of UXO 04. Photographs 10-5.3 and 10-5.4 present concrete firing positions B
and R.

r‘

Photographs 10-5.1 and 10-5.2: UXO 04 Field Artillery West Main Range (2009)
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Photograph 10-5.3: Concrete Firing Position B Photograph 10-5.4: UXO 04Concrete Firing Position R

(photographs from ASR site visit)

The locations of utilities that may be present at the open undeveloped portions of this site are unknown at
this time. The Broad River boarders this site on the west and access to this site would be possible from

the river.

10.5.1.2 Potential or Known Sources of MEC and MC Contamination
MEC Presence

The sources of potential MEC at the Field Artillery West Main Range are the area surrounding the range
fan, the target area/impact areas (assumed to be areas of higher elevation), and the firing points. Former
impact area target locations are unknown, and the impact area as it is referred to in the ASR is very large
(greater than 1000 acres of marsh and flat land). Sandy high topographic points near the center of the
impact area are considered to be the most likely areas for the former impact area targets. These higher
areas would have allowed visual observation, kept targets out of tidal wash, and provided access to
targets for periodic maintenance. Furthermore, these areas are present at the center of the impact area
(where impact area targets would be expected). Therefore, they are surmised to be the most likely
location for the impact area targets based on what is known. Additionally, these high points are also
relatively distant to Page Field, Page Field Road, the estuary, and more recently developed areas on the
western side of the impact area. Penetration depths for the types of munitions used are estimated to be
between 5 and 10 feet bgs, depending on the soil type and angle of penetration. The USACE has
conducted studies regarding the depth of recovery for thousands of ordnance items. The data (Figure 8-
12 of EM 1100-1-400d
http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration
analysis, the actual depth of penetration for most items is much lower. In fact, most items were located

less than two feet deep. Expended shrapnel rounds have little ability to penetrate the ground surface and
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are typically found on the surface. The impact area within the range fan would have received the most
ammunition that failed to detonate (duds). The area around the firing points could potentially contain
complete rounds of ammunition. There may have been instances when complete rounds/residue may
have been discarded (i.e., thrown or tossed) around the firing points after exercises. Therefore, if
present, the discarded rounds would be expected to be present on or near the surface. Four of the nine
firing points, D, F, H, and L are located in developed areas of the site, with firing points L and H located
on active ranges. MEC would not be expected to be present at these firing points, during development of
these areas, any munitions-related items found on or near the surface would have been disposed at that

time. Therefore, these firing points will not be investigated during the MEC field investigation.

MC Presence

The sources of potential MC at the Field Artillery West Main Range are the area surrounding the range
fan, the target area/impact areas (assumed to be areas of higher elevation), and the firing points.
Shrapnel rounds which functioned properly would have deposited lead pellets over target areas. The
impact area within the range fan would have received the most ammunition that failed to detonate (duds).
The area around the firing points could potentially contain complete rounds of ammunition. There may
have been instances when complete rounds/residue may have been discarded (i.e., thrown or tossed)
around the firing points after exercises. Therefore, if present, the discarded rounds and any MC would be
expected to be present on or near the surface. Four of the nine firing points, D, F, H, and L are located in
developed areas of the site, with firing points L and H located on active ranges. Active ranges are
excluded from investigation. MEC would not be expected to be present at firing points located in
developed areas such as firing points D and F; during development of these areas, any munitions-related
items found on or near the surface would have been disposed at that time. However, there is the
potential for MC to be located in these areas; therefore, if these firing points are accessible and have not
been disturbed/graded/covered by buildings, etc, these two firing points will also be investigated. The
primary types of MC which may be present at the Field Artillery West Main Range are TNT, black powder,
and lead (technical data sheet presented in Appendix B4). Antimony and arsenic, if present, would be
spatially correlated with the lead because they are associated with the lead in the pellets, but they would
be present at much lower concentrations as explained in Section 10.3.1.2. Therefore, lead is a useful
indicator of the presence or absence of antimony and arsenic at concentrations of environmental concern.
Cyclotrimethylene trinitramine (RDX) may also be present based on potential usage during 1940 and
there are no published toxicity criteria for fluorescein dye. Nitroglycerin from unburned propellants could
have been deposited at firing points; however, nitroglycerin is highly soluble and degrades in the

environment and would not be expected to be present as usage of this site ended in 1940.
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10.5.1.3 Contaminant Migration Pathways and Receptors

It is assumed that MEC and MC contamination, if present, would be concentrated in impact/target areas
(areas of higher elevation) and the firing points. MC contamination in soil and sediment at this site could
infiltrate into the subsurface soil and deeper sediment and ultimately leach from the soil and sediment into
the groundwater.  The potentially impacted groundwater may migrate, thereby contaminating
downgradient subsurface soil and expanding the impact to groundwater. An additional migration pathway
would also include storm water run-off that could have transported MC contaminated soil, sediment, and
dissolved contaminants further impacting nearby soil and sediment. Migration of potential MEC at this
site is not expected to be significant. Smaller MEC items and MC contaminants may become mobile
within surface soil and sediment and MEC located just beneath ground surface may also become
exposed to the surface, particularly during extended periods of surface runoff. MC and MEC contaminant
migration and exposure of MEC located at or just below the ground surface, may also occur through
influences of the rising and falling tides along the waterways throughout this site. Future construction,
excavation and/or maintenance in developed areas of the site could also act as a release mechanism

allowing further MEC and MC contaminant migration.

Human receptors would include military and civilian personnel, contractors, maintenance workers,
recreational users, and trespassers. Ecological receptors would include common flora and fauna, large
mammals (e.g., deer), small mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and
birds. Fish, shellfish, crustaceans, wading birds, ospreys, and pelicans may also be potential receptors in
areas where sediment has been impacted. Fishing is permitted at MCRD Parris Island, and this site
encompasses several waterways; therefore, human receptors (fishermen) could also contact
contaminants through the food chain. Ecological receptors could also contact MC contaminants through

the food chain when ingesting fish and vegetation at this site.

10.5.2 Problem Statement

It is unknown whether MEC or MC contamination (explosives, antimony, arsenic, and lead) exists at the
Field Artillery West Main Range in the soil or sediment at the impact/target areas (areas of higher
elevation) and firing points. Soil and sediment must be investigated during the Sl to determine whether
MEC are present in unacceptable quantities or a condition exists that presents a safety hazard or if MC
are present in surface soil and sediment at concentrations that pose a potential unacceptable risk to
human health or the environment, and whether further investigation of the site is required. In addition to
investigating this site for potentially unacceptable concentrations of select metals and explosives, at the

UXO 04 Impact Area, begin to delineate potentially unacceptable contamination, if found.
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10.6 CSM SUMMARY AND PROBLEM DEFINITION FOR FIELD ARTILLERY EAST SHRAPNEL
RANGE (UXO 05 AND UXO 06)

10.6.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Field Artillery East Shrapnel Range. Figure 10.5 shows an

aerial view of UXO 05 and UXO 06 and also shows the site boundary as presented in the ASR.

10.6.1.1  Site Setting and Background

The Field Artillery East Shrapnel Range had been designated as UXO 05 (northern portion which
includes the firing point) and UXO 06 (southern portion which includes the target/impact areas). The
current grenade range, which splits this former range into UXO 05 and UXO 06 (shown on Figure 10.5) is
not included in this MRP site. Established in 1937 as one of two field artillery ranges, the Field Artillery
East Shrapnel Range consisted of a single firing position (firing point T) at Ballast Creek with a southerly
direction of fire. The surface danger zone was approximately 17,000 feet long and extends along the
eastern edge of MCRD Parris Island. This range does not have any concrete observation points or firing

points and no specific records of weapon firing were found.

The Field Artillery East Shrapnel Range extends over a large area along the eastern edge of Parris Island
which is primarily covered by marsh/swamps as shown in Figure 10.5. The locations of utilities that may
be present at this site are unknown at this time; however, it is unlikely that utilities exist in the marsh areas
of the site. The Beaufort River boarders this site on the east and access to this site would be possible

from the river.

10.6.1.2 Potential or Known Sources of MEC and MC Contamination

MEC Presence

The sources of potential MEC contamination at the Field Artillery East Shrapnel Range are located in the
range fan, the target areal/impact area and the firing point. Presumably, munitions use at this range
included artillery ammunition for 75mm guns and howitzers, M1897 and M1, respectively. Types of
munitions used at this site included shrapnel rounds. Maximum penetration depths for these types of
munitions are estimated to be 5 to 10 feet bgs, depending on soil type, specific munitions and angle of
impact. The USACE has conducted studies regarding the depth of recovery for thousands of ordnance
items. The data (Figure 8-12 of EM 1100-1-400d
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http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration
analysis, the actual depth of penetration for most items is much lower. In fact, most items were located
less than two feet deep. Expended shrapnel rounds have little ability to penetrate the ground surface and
can often be found on the surface. The area around the firing point could potentially contain complete
rounds of ammunition. There may have been instances when complete rounds/residue may have been
discarded (i.e., thrown or tossed) around the firing points after exercises. Therefore, if present, the

discarded rounds would be expected to be present on or near the surface.

MC Presence

At this site, soil (present only at UXO 05) and sediment may have become contaminated with residual
explosives when projectiles experience low-order (incomplete) detonations or failed to detonate (i.e.,
duds). The impact areas would have received the majority of any dud ammunition and there is potential
for complete rounds to exist at the firing line where there may have been instances when projectiles
detonated inside field guns. Explosives dispersed as a result of low-order detonations will be on the
surface soil. Types of munitions used at this range included HE and shrapnel rounds. Shrapnel rounds
which functioned properly would have deposited lead pellets over target areas. The primary types of MC
which may be present at the Field Artillery West Main Range are TNT, black powder, and lead (technical
data sheet presented in Appendix B4). Antimony and arsenic, if present, would be spatially correlated
with the lead because they are associated with the lead in the pellets, but they would be present at much
lower concentrations as explained in Section 10.3.1.2. Therefore, lead is a useful indicator of the
presence or absence of antimony and arsenic at concentrations of environmental concern. RDX may
also be present based on potential usage during 1940. Nitroglycerin from unburned propellants could
have been deposited at firing points; however, nitroglycerin is highly soluble and degrades in the

environment and would not be expected to be present as usage of this site ended in 1940.

10.6.1.3 Contaminant Migration Pathways and Receptors

Soil (UXO 05 only) and sediment at the Field Artillery East Shrapnel Range could be impacted by MEC
and MC contamination. MEC and MC contamination would be concentrated in impact/target areas and at
the firing point. MC contamination in soil and sediment present at this site could infiltrate into the
subsurface soil and deeper sediment and ultimately leach into the groundwater. The potentially impacted
groundwater may migrate, thereby contaminating downgradient subsurface soil and expanding the impact
to groundwater. An additional migration pathway would also include storm water run-off that could have

transported MC contaminated soil, sediment, and dissolved contaminants further impacting nearby soil
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and sediment. Migration of potential MEC at this site is not expected to be significant. MC and MEC
contaminant migration and exposure of MEC located just beneath the ground surface to the ground
surface, may occur through influences of the rising and falling tides along the waterways throughout this

site.

Human receptors would include military and civilian personnel, contractors, maintenance workers,
recreational users, and trespassers. Ecological receptors would include common flora and fauna, large
mammals (e.g., deer), small mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and
birds. Fish, shellfish, crustaceans, wading birds, ospreys, and pelicans may also be potential receptors in
areas where sediment has been impacted. Human receptors (fishermen) could also contact
contaminants through the food chain because fishing is permitted at MCRD Parris Island and this range
encompasses several waterways. Ecological receptors could also contact MC contaminants through the

food chain when ingesting fish and vegetation at these sites.

10.6.2 Problem Statement

It is unknown whether MEC or MC contamination (antimony, arsenic, lead, and explosives) exists at the
Field Artillery East Shrapnel Range in the surface soil at the firing point (0- to 1-foot bgs) or sediment (0-
to 6-inches and possibly 2 to 3 feet below the sediment/water interface) at the impact/target areas and
firing point. Surface soil and sediment must be investigated during the Sl to determine whether MEC are
present in unacceptable quantities or a condition exists that presents a safety hazard, or whether MC are
present in surface soil or sediment at concentrations that indicate the presence of a potential
unacceptable risk to human health or the environment, and whether further investigation of the site is

required.
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10.7 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT
GOLF COURSE (UXO 07)

10.6.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Aerial Bombing Target at Golf Course. Figure 10.6 shows

an aerial view of UXO 07.

10.7.1.1  Site Setting and Background

The Aerial Bombing Target at Golf Course was established as a replacement for the Aerial Bombing
Target at Page Field in 1942. At both of these targets, miniature practice bombs were used, and there is
no evidence that any other types of bombs were used at the Aerial Bombing Target at Golf Course.
Miniature practice bombs have been recovered in the area during archaeological excavations. Other
areas in and around the target may also have received ricochets or impacts from bombs that may have
missed their target. Use of this bombing target is thought to have ceased around the time Page Field was
placed on caretaker status in July 1946. The construction of the golf course was completed over the
target area in 1948. The area of the target center is located on the green of the present day eighth hole
of the golf course. The grade of the original target area was raised to construct the golf course. The

photographs below present the area of the site adjacent to the golf course green.

o el
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Photographs 10-7.1 and 10-7.2: UXO 07 Aerial Bombing Target at Golf Course (2009)

This site is located on a golf course which is open to the general public as well as military personnel and

there are no access controls or restrictions in place to limit access to this area once on the installation.
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10.7.1.2 Potential or Known Sources of MEC and MC Contamination
MEC Presence

The types of munitions employed at this site were practice bombs and miniature bombs. Penetration
depths for these types of munitions are estimated to be up to between 1 and 2 feet bgs surface; however,
the original grade near the area of the center of the target has been raised to construct the golf course.
Therefore, the actual depth of potential munitions is unknown. The center of the target is located on a
green at the current golf course, and it is assumed that any munitions-related items present in this area
would either have been removed during construction of the golf course or would be located under fill that
was used to raise the level of the grade in this area to construct the golf course. The USACE has
conducted studies regarding the depth of recovery for thousands of ordnance items. The data (Figure 8-
12 of EM 1100-1-400d
http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration
analysis, the actual depth of penetration for most items is much lower. In fact, most items were located

less than two feet deep.

MC Presence

Munitions used at this site were practice bombs and miniature bombs with pyrotechnic signal cartridges
For practice bombs of this type, the spotting charge signal contains a black powder expelling charge and
a red phosphorous pyrotechnic mixture to provide smoke and burn brightly. There is the possibility that
MC associated with the practice bombs may also be present at this site. Black powder (mixture of sulfur,
charcoal, and potassium nitrate), red phosphorous (often used a component of matchbook strike plates or
as an ingredient in rat and cockroach poisons), and fluorescein dye (often used in a dye in microscopy, in
forensics to detect latent blood stains, in dye tracing, and as a color additive) are the primary MC
associated with the practice bombs used at this site. Sulfur and charcoal do not pose an environmental
concern at the concentration levels in the environment that could be associated with the site activities.
The other MC are not persistent in the environment and would not be expected to be remaining at this
site after approximately 65 years and there are no published toxicity criteria for fluorescein dye. However,
if MEC/practice bombs are located at this site during the Sl geophysical survey, the MCRD Parris Island
Project Team may decide after review of the Sl results to address MC during future investigations of this

site.
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10.7.1.3 Contaminant Migration Pathways and Receptors

The surface and subsurface soil at the Aerial Bombing Target at the Golf Course could be possibly be
impacted by MEC. If MEC are present in the subsurface soil at the golf course green or in the surface
soil or subsurface soil in areas surrounding the green, migration is not expected to be significant.
Penetration depths for these types of practice bombs are expected to be up to 2 feet bgs, and any MEC
present in the area of the golf course green would be deeper where the grade has been raised. Erosion
is considered to be minimal. Smaller MEC items may become mobile within surface soil and subsurface
soil and MEC located just beneath the ground surface may become exposed to the surface, particularly
during extended periods of surface runoff. Additionally, future construction, excavation and/or

maintenance at the site could act as a release mechanism allowing MEC to migrate.

Human receptors at this site include military and civilian personnel, contractors, maintenance workers,
visitors, recreational users, and trespassers that may be exposed to hazards in the surface, and
maintenance workers or other personnel who may take part in intrusive activities at this site. Ecological
receptors at this site would consist of common flora and fauna, large mammals (e.g., deer), small
mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and birds and those animals that may

burrow into impacted subsurface soil.

10.7.2 Problem Statement

It is unknown whether MEC exist on the surface (0 to 1 foot bgs) or in the subsurface soil (greater than 1
foot bgs) at the Aerial Bombing Target at the Golf Course. Surface and subsurface soil must be
investigated during the Sl to determine the absence or presence of MEC. If MEC are located on the
surface or in the subsurface soil, the MCRD Parris Island Project Team may decide after a review of the
Sl findings to address MC during future investigations at this site. Because only MEC is a concern at this
site at this time, UXO 07 will not be addressed further in this UFP-SAP for MC and will be addressed in
the UFP-SAP for MEC (presented as Appendix A).
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10.8 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT
SOUTHERN TIDAL FLATS (UXO 08)

10.8.1 Conceptual Site Model

The following subsections present the potential or known sources of contamination, migration pathways,
receptors, and the problem statement for the Aerial Bombing Target at Southern Tidal Flats. Figure 10.7

shows an aerial view of UXO 08.

10.8.1.1 Site Setting and Background

Although not identified on any of the reviewed historical site plans obtained during ASR information
gathering, a bombing target is known to have existed on the tidal flats directly south of the golf course.
The time frame of range use is estimated to have spanned the duration of WWII. The ASR team located
two 10-foot tall metal posts which formed the target’s center. Rusty sheet metal debris apparently from
100-pound practice bombs were scattered around the target area. This rusty sheet metal debris is
considered munitions debris (MD) and not MEC. Debris from 2.25-inch subcaliber aerial rockets (SCAR)
or HE bombs were not found at this location, though the Parris Island air station used these items at other
locations in the Port Royal sound area [i.e., Formerly Used Defense Sites (FUDS)]. The photographs

below reveal some of the metal debris observed at UXO 8, the metal post, and the site as observed
during the 2009 site visit.

Photograph 10-8.1: Metal debris observed at UXO 08 Photograph 10-8.2: UXO 08 (2009)
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Photograph 10-8.3: UXO 08 (2009) Photograph 10-8.4: Metal post observed at UXO 08 (2009)

The Broad River is located approximately 400 feet south of the center of the target and access from the
river would be possible. There are no buildings associated with this site; the golf course is located

directly north of this site.

10.8.1.2 Potential or Known Sources of MEC and MC Contamination

MEC Presence

Munitions used at this site included 100-pound practice bombs, also Mk 15 Practice Bombs, and probably
miniature practice bombs as well. The 100 pound practice bomb was a light case munitions which
normally broke up on impact; maximum penetrations depths for an intact round range from 3 to 10 feet
bgs. Maximum penetration depths for the smaller, miniature practice bombs range from 1 to 2 feet bgs.
Metallic munitions-related debris which resulted from past aerial bombing is present on the surface at this
site and may also be present in the deeper subsurface and sediment. The USACE has conducted
studies regarding the depth of recovery for thousands of ordnance items. The data (Figure 8-12 of EM
1100-1-400d http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf)
shows that while the maximum depth of penetration will resemble the penetrating depth predicted by the

penetration analysis, the actual depth of penetration for most items is much lower. In fact, most items
were located less than two feet deep. The entire area of the Aerial Bombing Target at the Southern Tidal

Flats is a suspect MEC area.

MC Presence

For practice bombs, miniature, the spotting charge signal contains a black powder expelling charge and a
red phosphorous pyrotechnic mixture to provide smoke and burn brightly and used an extra-long 10

guage shotgun shell, which emitted a puff of smoke upon impact. The Mk 15 Bomb uses the Mk 7
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Spotting Signal and contains one pound of black powder. Metallic munitions-related debris which
resulted from past aerial bombing is present on the surface at this site and may be present in the deeper
subsurface and sediment and there is the possibility that MC associated with the practice bombs may be
present at this site. Black powder (mixture of sulfur, charcoal, and potassium nitrate), red phosphorous
(often used a component of matchbook strike plates or as an ingredient in rat and cockroach poisons),
and fluorescein dye (often used in a dye in microscopy, in forensics to detect latent blood stains, in dye
tracing, and as a color additive) are the primary MC associated with the practice bombs used at this site.
Sulfur and charcoal do not pose an environmental concern at the concentration levels in the environment
that could be associated with the site activities. The other MC are not persistent in the environment and
would not be expected to be remaining at this site after approximately 65 years and there are no
published toxicity criteria for fluorescein dye. After surface debris is removed and the MEC investigation
is completed, the Project Team will evaluate whether MC needs to be addressed during future

investigations at this site.

10.8.1.3 Contaminant Migration Pathways and Receptors

The sediment at the Aerial Bombing Target at the Southern Tidal Flats may have been impacted by MEC.
If MEC are present in the deeper subsurface and sediment or in additional areas that have not yet been
observed on the surface of the southern tidal flats, migration is not expected to be significant. Visual
evidence of surface metal in the area of the targets also indicates that little if any migration has occurred
since the target was last used in the 1940s. Erosion is also considered to be minimal. Smaller MEC
items (potentially pieces from miniature practice bombs) may become mobile within sediment and MEC
located just beneath the ground surface may become exposed to the surface, particularly during

extended periods of surface runoff and due to the tidal influences.

Human receptors at this site include military and civilian personnel, contractors, recreational users, and
trespassers. Ecological receptors would include common flora and fauna, small mammals (e.g., squirrels,
rabbits, opossum, and raccoon), reptiles, and birds. Crustaceans, wading birds, ospreys, and pelicans

may also be potential receptors in impacted areas.

10.8.2 Problem Statement

MEC may exist on the surface in the sediment at the Aerial Bombing Target at the Southern Tidal Flats.
However, the extent and depth of MEC contamination in sediment at this site is unknown. Sediment must
be investigated during the Sl to determine if MEC are present in unacceptable quantities or a condition

exists that presents a safety hazard. Based on the results of the MEC investigation, the Project Team

120805/P (MC WS #10) CTO 0089



MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #10
Page 65 of 145

may decide to address MC during future investigations at this site. Because only MEC are a concern at

this site at this time, UXO 08 will not be addressed further in this UFP-SAP for MC and will be addressed

in the UFP-SAP for MEC (presented as Appendix A).
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SAP Worksheet #11.1 - Data Quality Objectives for the Rifle Range at Ballast Creek (UXO 02)

1111 IDENTIFY THE GOAL OF THE STUDY

The goal of the MC SI for the Rifle Range at Ballast Creek is to obtain environmental data for use in

making the following decision:

1. Determine whether MC metals (antimony, arsenic, copper, lead, and zinc) are present in the
sediment surrounding the concrete target foundations and the surface soil upgradient of the concrete
target foundations at concentrations that exceed human health or ecological screening criteria. Lead
is considered to be a marker for other MC metals associated with the type of munitions used at this
site. If lead is determined to be present at concentrations that exceed screening criteria, then
conclude that other MC metals are present at potentially unacceptable concentrations and proceed to
further study at this site. If lead is not present at concentrations that exceed screening criteria, then
conclude other MC metals are not present at unacceptable concentrations and no further

investigation of the site for MC metals is required.

11.1.2 IDENTIFY INFORMATION INPUTS

Data and information that will be required to achieve the above goals include the following:

1. Soil and Sediment Parameters: Soil will be shipped to the laboratory and analyzed for pH (SW 846
Method 9045D). Sediment will be shipped to the laboratory and analyzed for TOC (Lloyd Kahn
Method). The results of the pH and TOC analysis will be used to help determine leachability and

mobility of lead in soil and sediment.

2. Global Positioning System (GPS) Data: In clear areas where vegetation does not interfere with signal
reception, GPS data will be gathered to map the MC sample point locations. In areas where tree
canopy precludes use of a GPS unit, locations will be established using a tape measure and compass
measurements from a known location(s). Additional GPS requirements are included in
Worksheet 14.

3. Chemical Data: Chemical data will be used to determine the presence of lead in sediment and
surface soil and to characterize the site. Lead is the primary MC constituent of concern, lead
concentrations are correlated to other metal concentrations (i.e., unacceptable lead concentrations

indicate potentially unacceptable concentrations of at least one other metal, otherwise the other metal
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concentrations are acceptable). The list of all chemical analytes evaluated during this Sl is presented

in Worksheet 15, and laboratory methods are listed in Worksheet 23.

4. PALs: This investigation requires fixed base laboratory chemical data that can be used to determine
whether further investigation is necessary. The screening values (PALs), laboratory quantitation
limits (QLs), and method detection limits (MDLs) that will be used to evaluate the chemical
concentrations detected in site media and to decide whether further site investigation is warranted are
listed in Worksheet 15.

11.1.3 DEFINE THE BOUNDARIES OF THE STUDY

UXO 02 lies in the northeastern portion of MCRD Parris Island, south of the main station (developed
area), east of Cuba Street, and directly north of Ballast Creek. The concrete target foundations are
located in a marshy area of Ballast Creek. The population of interest is sediment and surface soil of UXO
02 that is most likely to be contaminated. An investigation of additional media is beyond the scope of this
investigation but may be required in the future based, in part, on the outcome of this investigation. The
horizontal site boundary for the MC investigation is shown on Figure 10.2. Decisions concerning
presence or absence of unacceptable levels of contamination will be applied to this area but if additional

investigation is warranted, the area may be expanded.

The sediment interval of interest is 0 to 6 inches and 2 to 3 feet below the sediment surface and the
surface soil interval of interest is 0 to 1 foot bgs, these represent the vertical boundary of this
investigation. An investigation of other media including subsurface soil, groundwater, and surface water

is beyond the scope of this investigation but may be required based on the outcome of this Sl.

11.1.4 DEVELOP THE ANALYTIC APPROACH

The decision rule for this investigation is as follows:

If the fixed base laboratory lead concentration in all samples from the top 6 inches of UXO 02 sediment,
the 2 to 3 foot bgs interval of UXO 02 sediment, and the top 1 foot of UXO 02 soil, targeted toward the
most contaminated locations and as shown on Figure 10.2 are less than the PAL, then no further
investigation of lead, or any other metals associated with the types of munitions used at this site, in
sediment or soil is required at this site; otherwise, further characterization of contamination and

associated risks from exposure to the contamination will be conducted at this site.
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1115 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA

Samples for lead analysis will be collected from the concrete target foundation area and areas upgradient
of the concrete target foundations, which is the area most likely to be contaminated with lead at the site.
The project team selected locations and numbers of samples which, based on their experience, will
support the attainment of the stated project objectives. Biasing the sampling toward areas most likely to
have contamination is a major part of this strategy because only one sample must have a lead
concentration in excess of a PAL to conclude that further study is necessary. The project team will use
the results of the investigation to ensure all proposed samples were collected, that the data meet quality
specifications of this SAP, especially adherence to method-specific quality specifications identified in
Worksheets 35 and 36. The project team will review the field screening measurements and fixed base
laboratory analytical results and ensure that all viewpoints are included in decision making. Worksheet
37 describes the data usability assessment process which goes beyond an evaluation of analytical
method-specific quality evaluations to include evaluations of planning assumptions and other factors.
This will involve a review of contaminant concentrations and concentration patterns to ensure that

contaminants are likely to have been detected if present.

11.1.6 DEVELOP THE PLAN FOR OBTAINING DATA

The proposed Sl field data collection program for the Rifle Range at Ballast Creek is described in detail in
Worksheet 17 of this UFP-SAP for MC.
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SAP Worksheet #11.2 - Data Quality Objectives for Field Artillery West Main Range (UXO 04) and
Field Artillery East Shrapnel Range (UXO 05 and 06)

The CSMs, as presented in Worksheets 10.5 and 10.6, are similar for these sites, both are artillery ranges

with similar types of munitions use and are therefore, combined in this worksheet.

1121 IDENTIFY THE GOAL OF THE STUDY

The goal of the MC Sl for the Field Artillery West Main Range (UXO 04) and the Field Artillery East
Shrapnel Range (UXO 05 and UXO 06) are to obtain environmental data for use in making the following

decisions:

Determine whether explosives or lead are present in the surface soil or sediment within the study areas at
concentrations greater than ecological or human health screening values. If they are, then return to the
site for further investigation. If MC concentrations are less than screening values, as appropriate, in
surface soil and sediment, then no further investigation of the site for MC is required. If field screening
data indicate the presence of potentially unacceptable lead concentrations, then conduct limited

delineation of lead contamination, otherwise omit this delineation.

11.2.2 IDENTIFY INFORMATION INPUTS

Data and information that will be required to achieve the above goals include the following:

1. Soil and Sediment Parameters: Soil from each site will be shipped to the laboratory and analyzed for
pH (SW 846 Method 9045D). Sediment from each site will be shipped to the laboratory and analyzed
for TOC (Lloyd Kahn Method). The results of pH and TOC analysis will be used to help determine

leachability and mobility of lead in sediment.

2. GPS Data: In clear areas where vegetation does not interfere with signal reception, GPS data will be
gathered to map the MC sample point locations. In areas where tree canopy precludes use of a GPS
unit, locations will be established using a tape measure and compass measurements from a known

location(s). Additional GPS requirements are included in Worksheet 14.

3. X-Ray Fluorescence (XRF) Field Screening (UXO 04 only): Lead concentrations in surface soil and
sediment determined with a Field Portable XRF spectrometer will be used as a tool for locating hot-
spots (i.e., >200 mg/kg) of lead contamination. Identification of these hot spots will be useful for

making sure that the highest concentration areas are known so they can be sampled and for guiding
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initial delineation of contaminants at the UXO 04 Impact Area. This will help to ensure that significant

contamination levels, which can be identified during sampling, are not overlooked.

4. Chemical Data: Chemical concentrations will be used to determine the presence of MC metals and
explosives in soil and sediment and to characterize the site. The list of all chemical analytes
evaluated for this site is included in Worksheet 15, and laboratory methods are listed in Worksheet
23. Sampling of secondary explosives at firing points and impact locations will be conducted using
incremental sampling and sample homogenization techniques described in Appendix A Section A.5.0
of USEPA Method 8330B because of the heterogeneous distribution of explosives in the

environment.

5. PALs: This investigation requires field measurements and fixed base laboratory chemical data that
can be used to determine whether further investigation is necessary. The screening values (PALs),
laboratory QLs, and MDLs that will be used to evaluate the chemical concentrations detected in site

media and to decide whether further site investigation is warranted are listed in Worksheet 15.

11.2.3 DEFINE THE BOUNDARIES OF THE STUDY
Horizontal Boundaries, UXO 04, 05 and 06

The population of interest are the potentially most contaminated soil (UXO 04 and UXO 05) and
sediment (UXO 04 and UXO 06). This includes the suspect target areas (UXOs 04 and 06) and firing
points (UXOs 04 and 05) of the former ranges. An investigation of additional media is beyond the scope

of this investigation but may be required in the future based, in part, on the outcome of this investigation.

UXO 04 Impact Areas

Within UXO 04 the impact area locations are unknown, but sandy high topographic points near the center
of the impact area are expected to be the former target locations where the majority of any dud
ammunition, shrapnel, or MEC debris from rounds that hit the targets may be concentrated. The UXO
surface survey and geophysical investigation will be used to confirm the locations and the horizontal
boundaries of the suspect target areas by identifying concentrated MEC or MEC debris on the surface, in
the subsurface, and in the navigable waterways and marshy areas and will guide the MC investigation in
those areas (details of the MEC investigation are presented in the UFP-SAP for MEC in Appendix A). IS
samples will be collected for explosives with 100-foot by 100-foot decision units which will be located
where detector-aided surface survey data and subsurface geophysical data indicate the highest potential

for impacts to have occurred. The rationale for IS is explained in Worksheet 17.
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UXO 06 Impact Areas

Most of the impact area is located in low-lying wetlands with waterways meandering through the site. A
boat-based aquatic geophysical survey combined with a limited detector-aided surface survey of two
potentially dry areas within the range, identified from recent aerial photographs of the site, will be
conducted. However, accessibility to these areas will need to be determined in the field by the FOL
during initial reconnaissance operations. Details of the MEC investigation are presented in the UFP-SAP
for MEC in Appendix A. The results of these surveys will guide the MC investigation. MC samples will be
collected in locations where the results of the MEC detector-aided surface survey and subsurface
geophysical investigations show surface MEC or subsurface anomaly distribution patterns indicative of
impact areas. Samples will be collected in the locations with the highest concentration of MEC/material

potentially presenting an explosive hazard (MPPEH) and subsurface anomalies.

Firing Points, UXO 04 and 05

Also included in the horizontal investigation boundary are the five firing points which are located in
undeveloped areas of UXO 04, possibly two additional firing points located in developed areas of UXO
04, and the single firing point at UXO 05 where there is potential for complete rounds and MC residue
from the spent rounds to exist. The potential locations of the UXO 04 firing points are presented in Figure
10.4, while the UXO 05 Firing Point is presented in Figure 10.5. IS samples will be collected for
explosives with 100-foot by 100-foot grids which will be located at the firing points. The rationale for IS is

explained in Worksheet 17.

Vertical Boundaries for Surveys, Soil and Sediment Sampling at UXO 04, 05 and 06

The vertical boundary for the MC investigation is the 0 to 1 foot bgs interval for discrete surface soil
samples and 0 to 6 inches bgs interval for all sediment samples and additionally 2 to 3 feet bgs for
discrete sediment samples. The surface soil interval that is of interest for risk screening is the 0 to 1 foot
bgs interval; therefore, surface soil data will be collected from this interval. Soil and/or sediment IS
samples will be collected from depths not greater than 6 inches bgs. At impact points low-order
detonations of explosives would result in the dispersal of particles of explosives near the location of the

impact.

Anomaly avoidance will be practiced during the investigations at UXOs 04, 05 and 06. If suspect surface

MEC, MEC debris, or subsurface anomalies are detected, site media will be investigated in the area of
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these detections, but not at the exact locations. Any alterations to the proposed boundaries will be

recorded and documented in an FTMR.

11.2.4 DEVELOP THE ANALYTIC APPROACH

The decision rules for this investigation are as follows:

XREF Field Measurements (UXO 04 Impact Area only):

Lead concentrations in surface soil and/or sediment will be determined in the field using a Field Portable

XRF spectrometer. These data will be used to characterize the site and locate impact points.

If the field XRF-measured lead result of a perimeter sample location exceeds 200 (mg/kg), then limited

“step-out” sampling for impact point locations will be conducted as follows:

e Step out samples will include XRF measurements of both surface soil (0 to1 foot bgs) and sediment
(0 to 6 inches bgs).

o |If the XRF measured concentration in the first step-out sample is less than 200 mg/kg, no more step-
out samples will be collected. If the first step-out sample exceeds 200 mg/kg, a second step-out
sample will be collected. No more than two step-out samples will be collected from the initial grid
square with the measured reading above 200 mg/kg. The step-out samples will be collected in a
location that is equidistant from the previously collected sample and in a direction that is toward

anticipated lower contaminant concentrations.

If no field measured soil or sediment samples exceed the field PAL, then no step out samples will be

collected.

Characterization Approach (All Sites):

Individual MC (lead and explosives) concentrations will be determined in surface soil and sediment
through fixed-base laboratory analysis. These concentrations will be compared to the PALs listed in
Worksheet 15.

If fixed base laboratory lead and explosives concentrations in all sediment samples collected from the top

6 inches or the 2 to 3 foot bgs interval of sediment and all surface soil samples collected from the top one
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foot of sail, that are biased toward most likely contaminated locations are less than the PALs, then no
further investigation of these MC in sediment or soil is required at this site; otherwise further investigation
of the site will continue during an RI.

11.2.5 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA

The surface soil and sediment samples will be collected from areas known to be or most likely to be
contaminated, and samples will help to bound the lateral and vertical extent of contamination. The intent
is to bound the contamination, if present, within a limited number of step-out rounds and to determine
whether further investigation is necessary based on comparison of individual sample results to numerical
action levels. The project team selected locations and numbers of samples which, based on their
experience, will support the attainment of the stated project objectives. Biasing the sampling toward
areas most likely to have contamination is a major part of this strategy because only one sample must
have an analyte concentration in excess of a PAL to conclude that further study is necessary. The project
team will use the results of the investigation to ensure all proposed samples were collected, that the data
meet quality specifications of this SAP, especially adherence to method-specific quality specifications
identified in Worksheets 35 and 36. The project team will review the field screening and laboratory
analytical results to ensure that all viewpoints are included in decision making. Worksheet 37 describes
the data usability assessment process which goes beyond an evaluation of analytical method-specific
quality evaluations to include evaluations of planning assumptions and other factors. This will involve an
evaluation of contaminant concentrations and concentrations patterns to ensure that contaminants are

likely to have been detected if present.

11.2.6 DEVELOP THE PLAN FOR OBTAINING DATA

The proposed Sl field data collection program for the Field Artillery West Main Range (UXO 04) and the
Field Artillery East Range (UXO 05 and 06) is described in detail in Worksheet 17 of this UFP-SAP for
MC.
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QC Sample
Assesses Error for
Sampling (S),
Data Quality Indicators Measurement Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)

Equipment Rinsate Blanks All Fractions One per 20 field Bias/Contamination Detections < QL S&A

samples per matrix per

sampling equipment
Field Duplicate All Fractions One per 20 field Precision Solid samples relative percent S

samples collected (or difference (RPD) of 50

once per day for XRF

field screening,

whichever is more

frequent)
Field Triplicate (IS samples Explosives One per 20 field Precision Solid samples relative percent S
only) samples collected per difference (RPD) of 50

type of activity (firing

point or impact area)
Cooler Temperature Blank All Fractions One per cooler Accuracy / Representativeness | 4°C +/- 2°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

Archives Search
Report

US Army Corps of Engineers
St. Louis District/Archive
Search Reprot Marine Corps
Recruit Depot Eastern
Recruiting Region Parris
Island/May 1999

St Louis District

Basis for UFP-SAP,
Site Histories, and
CSMs

The information is
qualitative and no
quantitative (site-specific
nature and extent of
contamination) information
is available. The
information was used to
establish the field work
program and identify areas
most likely to be
contaminated.

Range Identification
and Preliminary
Range Assessment

US Army Corps of Engineers
St. Louis District/Archive
Search Report Marine Corps
Recruit Depot Eastern
Recruiting Region Parris
Island/May 1999

St Louis District

Basis for UFP-SAP,
Site Histories, and
CSMs

The information is
qualitative and no
quantitative (site-specific
nature and extent of
contamination) information
is available. The
information was used to
establish the field work
program and identify areas
most likely to be
contaminated.
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SAP Worksheet #14 -- Summary of Project Tasks

(UFP-QAPP Manual Section 2.8.1)

The MRP Site Investigation project activities consist of the following tasks:

o Field tasks, including:

Mobilization/demobilization and utility clearance

Soil and sediment sample collection

Quality control sample collection and other QC tasks
Field instrument calibration

Equipment decontamination

IDW removal and disposal

GPS locating

XREF field screening of lead in soil and sediment

Sample core collection

e Analytical tasks

o Data management

e Assessment and oversight

e Datareview

e Project report
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These tasks are summarized below. The SOPs and field documents referenced below and in other

worksheets are included in Appendix C.

Field Tasks

Mobilization/Demobilization:

acquisition of vehicles, and establishment of an on-site staging area.

Mobilization/demobilization activities

field equipment
procurement and transport to the work site, subcontractor procurement and coordination, utility

awareness and clearance, location and setup of areas for decontamination and waste storage,

Equipment requirements will be finalized by the FOL following the acceptance of the UFP-SAP. The

FOL will review the scope of work and assemble equipment (e.g., vehicles, sampling, personal

protection, and decontamination equipment) to implement and complete the field investigations.
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This list will be reviewed by the TtNUS TOM. The FOL will be responsible for receiving and

unpacking the equipment and ensuring that all equipment is operable and calibrated.

The FOL will be responsible for tracking equipment used in the field. The FOL will be responsible for
coordinating associated field activities with the analytical laboratory POC, Katahdin Analytical
Services (select metals, explosives, pH, and TOC analysis) and GPL Laboratories (IS sample
preparation which will include the grinding portion of Method 8330B for explosives analysis). The
TtNUS Project Chemist will be responsible for coordinating the analytical services and the acquisition

and delivery of sample containers to the site.

Prior to commencing any work at MCRD Parris Island, the Comprehensive Work Approval Process
(CWAP) will be followed. The CWAP will identify constraints in the work area, such as the locations
of eagle’s nests, archeological sites, wetlands, etc., that may affect work at the site and other
requirements that must be met prior to commencing work (such as locating underground utilities) at

each of the investigative areas.

Prior to mobilization, the FOL will review the roles and responsibilities of each field team member and
review the requirements of the various field activities. A series of meetings will be conducted to
review the sampling and analytical requirements. Upon mobilization, the FOL will ensure that all field
personnel have read and understand this UFP-SAP and the associated HASP, and ensure that all
non-health and safety-related equipment is available and operational, while the SSO will ensure that
all health and safety-related equipment is available and operational. The SSO or designee will be
responsible for reviewing the HASP with the field team members and subcontractors. Daily safety

meetings will be held each morning by TtNUS to briefly address the days planned activities.

Upon completion of all site investigation activities, the FOL and field crew will demobilize from the site
and transport field equipment back to the TtNUS Pittsburgh office or third party vendor, as necessary.
All sample location pin flags will be removed from the sites, work areas will be thoroughly checked,

and trash will be bagged and disposed of in trash dumpster outside the field office.

e Soil and Sediment Sample Collection Tasks: Surface soil samples will be collected in accordance
with SOP-05 (Soil Coring and Sampling Using Hand Auger Techniques), and SOP-07 (Borehole and

Soil Sample Logging). Sediment samples will be collected in accordance with SOP-06 (Sediment

Sampling) and SOP-11 (Large Water Body Sediment Sampling). IS sampling will be conducted in
accordance with SOP-12 (IS Sampling). The sample numbering scheme will be in accordance with

SOP-02 (Sample Identification Nomenclature). Methods for recording data are included in each of
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the above SOPs and in SOP-03 (Sample Custody and Documentation of Field Activities). Sample
labeling will be in accordance with SOP-01 (Sample Labeling), and selection of sample containers,
sample preservation, packaging, and shipping will be in accordance with SOP-08 (Sample

Preservation, Packaging, and Shipping).

The numbers and types of samples to be collected at each site along with associated analytical

programs are presented in Worksheets 18.1 through 18.4.

e Quality Control Tasks: Equipment rinsate blanks, field duplicates, field triplicates, matrix spikes,

and matrix spike duplicates will be collected as explained in Worksheet 20.

Initial and continuing calibrations, tuning, reagent blanks, surrogates, duplicates, laboratory control

samples, and all other applicable QC for all analytical methods is presented in Worksheets 25 and 28.

e Field Instrument Calibration: These procedures are described in Worksheet 22.

e Equipment Decontamination: All reusable sampling equipment (e.g., stainless steel trowels and

hand augers, etc.) will be decontaminated prior to sampling and between samples, according to the

sequence established in SOP-04 (Decontamination of Field Sampling Equipment).

e |nvestigation-Derived Waste Tasks: It is anticipated that small quantities of waste materials will be

generated during the field investigation, only surface soil and sediment samples are proposed for
collection. Disposable trowels and personal protective equipment (PPE) will be properly bagged and
disposed of in MCRD Parris Island facility dumpsters. Excess soil and sediment from samples will be
returned to the site from which they were collected. Decontamination water will be collected and
disposed of following SOP-09 which provides information on the handling of investigation-derived

waste.

e GPS: A hand-held GPS unit capable of sub-meter accuracy (i.e., Trimble GeoXM or Trimble GeoHX)
will be used to locate all sampling points according to MRP SOP 05. The GPS coordinate system will
be set up so all data points are collected in North American Datum of 1983 (NAD83) South Carolina

State Plane coordinates in US survey feet.

o XRF Field Screening: On-site field XRF analysis for lead will be conducted. Analysis will be

performed according to SOP-10 (Field Portable X-Ray Fluorescence Analysis of Soil and Sediment).
A minimum of 6 samples, up to a maximum of 12 of the samples collected from each site where XRF
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field screening is being conducted will be sent to the fixed-base laboratory for confirmation analysis,
at the FOL's discretion.

e Sample Core Collection: Two to three sample cores will be collected at the parade deck in order to

determine construction materials and depth of grade. Sample cores will be collected in locations in
order to minimize disturbance and damage to the parade deck. Exact locations will be chosen in the
field, by the FOL, based on site conditions at the parade deck. The core holes will be filled and

concrete/asphalt patched once sampling is complete.

Analytical Tasks - Chemical analysis for explosives, select metals, pH, and TOC will be performed by

the Katahdin Analytical Services. GPL Laboratories will prepare explosives samples via SW-846 8330B
Appendix A (grinding portion of method) and Katahdin Analytical Services will extract and analyze all
samples. Katahdin Analytical Services is a Naval Facilities Engineering Service Center (NFESC) and
South Carolina approved laboratory. Katahdin and GPL Laboratories have also obtained DoD
Environmental Laboratory Approval Program (ELAP) accreditation. Copies of these certifications can be
found in Appendix D. Analyses will be performed in accordance with the analytical methods identified in
Worksheet 30. The subcontracted laboratories will meet the PALs specified in Worksheet 15. The
subcontracted laboratories will perform the chemical analyses following laboratory-specific SOPs
(Worksheets 19 and 23) developed based on the methods listed in Worksheets 19 and 30. Copies of the

laboratories SOPs are included in Appendix D are included on the attached compact disk (CD).

Data Management

e Project documentation and records
- Field sample collection and field measurement records are described in Worksheets 27 and 29.
- Laboratory data package deliverables are described in the analytical specifications.
- Data assessment documents and records are listed in Worksheet 29.

o Data recording formats are described in Worksheet 27.

Data Handling and Management - After the field investigation is completed, the field sampling log

sheets will be organized by date and media and filed in the project files. The field logbooks for this
project will be used only for these sites, and will also be categorized and maintained in the project files
after the completion of the field program. Project personnel completing concurrent field sampling
activities may maintain multiple field logbooks. When possible, logbooks will be segregated by sampling
activity. The field logbooks will be titled based on date and activity. The data handling procedures to be

followed by the laboratories will meet the requirements of the technical specification. The electronic data
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results will be automatically downloaded into the TINUS database in accordance with proprietary TINUS

processes.

Data Tracking and Control. The TtNUS TOM (or designee) is responsible for the overall tracking and

control of data generated for the project.

o Data Tracking. Data is tracked from its generation to its archiving in the TINUS project-specific files.
The TtNUS Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to the subcontracted laboratory. Upon receipt of the data packages from the analytical
laboratory, the Project Chemist will oversee the data validation effort, which includes verifying that the
data packages are complete and results for all samples have been delivered by the analytical

laboratory(ies).

o Data Storage, Archiving, and Retrieval. The data packages received from the subcontracted
laboratory are tracked in the data validation logbook. After the data are validated, the data packages
are entered into the TtNUS CLEAN file system and archived in secure files. The field records
including field logbooks, sample logs, chain-of-custody records, and field calibration logs will be
submitted by the FOL to be entered into the CLEAN file system prior to archiving in secure project
files. The project files are audited for accuracy and completeness. At the completion of the Navy

contract the records will be stored by TtNUS and eventually handed over to NAVFAC.

e Data Security. The TtNUS project files are restricted to designated personnel only. Records can
only be borrowed temporarily from the project file using a sign-out system. The TtNUS Data Manager
maintains the electronic data files. Access to the data files is restricted to qualified personnel only.

File and data backup procedures are routinely performed.

Assessment and Oversight — Refer to Worksheet 32 for assessment findings and corrective actions and

Worksheet 33 for QA management reports.

Data Review

e Data verification is described in Worksheet 34.
e Data validation is described in Worksheets 35 and 36.

o Usability assessment is described in Worksheet 37.
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Project Report - Draft and Final versions of project reports will be prepared and submitted to the Navy,
USEPA, and SCDHEC for review. Additionally, for any MEC MRP site in which, upon completion of the

Sl fieldwork, a recommendation of No Further Investigation is made, per direction from SCDHEC, LUC

will be added to the No Further Investigation recommendation. LUCs are to be included to facilitate

documentation of former range use for future land use planning. The reports will include the following

sections:

Executive Summary — includes a brief description of the work conducted and the findings.

Introduction and Background — includes a description of the history of operations and activities at the

site and a summary of any previous investigations and removal actions.

Description of Field Investigations — includes a summary of the work performed in the approved SAP
and any field modifications as documented by the FOL. This section will include maps showing the

sampling locations and tables summarizing the data collected.

Data quality — includes a summary of quantitative analytical performance indicators such as
completeness, precision, bias and sensitivity, as well as qualitative indicators such as
representativeness and comparability. Includes a reconciliation of project data with the DQOs and an

identification of deviations from this SAP.

A data usability assessment will be used to identify significant deviations in analytical performance
that could affect the ability to meet project objectives. The elements of this review are presented in
Worksheet #37.

Nature and Extent of Contamination — includes the contamination previously (if applicable) found in
each medium sampled in relation to the conceptual model of the site. This section will note the
removals previously conducted (if applicable), the contamination addressed and any additional
contaminants found during this field effort. Detected contaminant concentrations will be tabulated for

each medium and depicted on maps.

Contaminant Fate and Transport — includes a description of the contaminants detected and their
behavior in the soil, bedrock, and sediment, particularly with emphasis on the future migration of

these contaminants to any possible exposure areas.
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e Summary and Conclusions — includes a summary of the findings, a conclusion assessing whether

delineation of contamination is adequate, and a recommendation for further investigations if needed.
TtNUS will respond to comments received on the draft report. TtNUS will submit the draft report before

any additional sampling begins. The final version of the report will submitted in hardcopy and electronic
format to the project stakeholders.
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Chemical Project Katahdin Analytical Services
Abstract PALL Quantitation VDL
Analyte : PAL Reference? Limit Goal
Ser&/hcgé(e:;é\S) (mg/kQg) (POLG) QL(mg/kg) (mg/kg)
(mg/kg)
Lead 7439-92-1 11 Eco SSL 3.7 0.50 0.14
Matrix: Soil
Analytical Group: Explosives (UXO 4, UXO 5)
1 Katahdin Analytical Services
Analyte CAS Number PAIl‘( PAL Reference? PQLkG NMDL
(mg/kg) (mg/kg) QL(mg/kg) "
(mg/kg)
1,3,5-Trinitrobenzene 99-35-4 2200 R-RSL 730 0.1 0.0067
1,3-Dinitrobenzene 99-65-0 6.1 R-RSL 2 0.1 0.0062
2,4-Dinitrotoluene 121-14-2 1.6 R-RSL 0.520 0.1 0.015
2,6-Dinitrotoluene 606-20-2 61 R-RSL 20 0.1 0.027
2,4,6-Trinitrotoluene 118-96-7 1.2 USACE 0.4 0.1 0.0067
2-Amino-4,6-Dinitrotoluene 35572-78-2 150 R-RSL 50 0.1 0.021
2-Nitrotoluene 88-72-2 2.9 R-RSL 1 0.1 0.012
3-Nitrotoluene 99-08-1 1200 R-RSL 400 0.1 0.0079
4-Amino-2,6-Dinitrotoluene 19406-51-0 150 R-RSL 50 0.1 0.017
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1 Katahdin Analytical Services
Analyte CAS Number PAL PAL Reference’ PQLG MDL
(mg/kg) (mg/kg) QL(mg/kg)
(mg/kg)
4-Nitrotoluene 99-99-0 30 R-RSL 10 0.1 0.027
HMX 2691-41-0 3800 R-RSL 1300 0.1 0.0086
Tetryl 479-45-8 240 R-RSL 80 0.1 0.0054
RDX 1221-82-4 5.5 R-RSL 2 0.1 0.0068

Matrix: Sediment

Analytical Group: Select Metals (UXO 2, UXO 4, UXO 6)

. Katahdin Analytical Services
PAL
Analyte CAS Number (ma/kg) PAL Reference? PQLG (mg/kg) QL MDL
(mg/kg) (mg/kg)
Lead 7439-92-1 30.2 Reg 4 SDSL 10.1 0.50 0.14
Matrix: Sediment
Analytical Group: Explosives (UXO 4, UXO 6)
. Katahdin Analytical
Analyte CAS Number PAL PAL Reference’ PQLG Services
(mg/kg) (mg/kg) QL MDL
(mg/kg) (mg/kg)
1,3,5-Trinitrobenzene 99-35-4 0.002 USACE 0.0007 0.1 0.0067
1,3-Dinitrobenzene 99-65-0 0.007 USACE 0.002 0.1 0.0062
2,4-Dinitrotoluene 121-14-2 0.0416 Reg 3 FW 0.01 0.1 0.015
2,6-Dinitrotoluene 606-20-2 0.0416 Reg 3 FW 0.01 0.1 0.027
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L Katahdin Analytical
Analyte CAS Number PAL PAL Reference? PQLG Services
(mg/kg) (mg/kg) QL MDL
(mg/kg) (mg/kg)
Nitrobenzene 98-95-3 0.021 NOAA AET 0.007 0.1 0.022
2.4 6-Trinitrotoluene 118-96-7 0.092 Reg 3 FW 0.03 0.1 0.0067
2-Amino-4,6-
Dinitrotoluene 35572-78-2 150 R-RSL 50 0.1 0.021
2-Nitrotoluene 88-72-2 2.9 R-RSL 1 0.1 0.012
3-Nitrotoluene 99-08-1 4.06 Reg 3 FW 1 0.1 0.0079
4-Amino-2,6-
Dinitrotoluene 19406-51-0 150 R-RSL 50 0.1 0.017
4-Nitrotoluene 99-99-0 4.06 Reg 3FW ! 0.1 0.027
HMX 2691-41-0 0.005 USACE 0.002 0.1 0.0086
Tetryl 479-45-8 240 R-RSL 80 0.1 0.0054
RDX 1221-82-4 0.013 Reg 3 FW 0.004 0.1 0.0068
Matrix: Soil
Analytical Group: lead [Field Data Collected via field Portable XRF Analyzer (UXO 04)]
PAL ® PQLG 4
Analyte CAS Number PAL Q MDL
(mg/kg) Reference (mg/kg) (mg/kg)
Lead 7439-92-1 200 R-RSL 60 20

Notes: Bold rows indicate that the PAL is between the QL and the MDL. Bold and shaded rows indicate that the PAL is less than
both the laboratory QL and the MDL. All results will be reported to detection limits and any limitations on data use that result from
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having QLss greater than PALs will be described in the project report. Particular scrutiny will be applied to these situations when
determining whether project objectives have been obtained.

At the time of data evaluation, screening criteria will be reviewed and updated as necessary.

R-RSL: Residential-Regional Screening Level

Eco-SSL: USEPA Ecological Soil Screening Level

USACE (Talmage et al.): United States Army Corps of Engineers

Reg 4 SDSL: Region 4 Sediment Screening Level

Reg 3 FW: Region 3 Freshwater Screening Level

NOAA AET: National Oceanic and Atmospheric Administration Marine Apparent Effects Threshold

Footnotes:
1. PALs are the lesser of the USEPA Residential Regional Screening Level (May, 2009) or the Ecological Screening Levels.
2. All human health and ecological screening criteria evaluated, and complete screening criteria references are provided in
Appendix B2.
3. PALs were determined by dividing the R-RSL for lead by 2 to provide a conservative margin of error
4. “XRF Technologies for Measuring soil and Sediment” — USEPA/540/R-06/002. February 2006.
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SAP Worksheet #16 -- Project Schedule/Timeline Table

(UFP-QAPP Manual Section 2.8.2)

Dates (MM/YY)
Activity Organization Anticipated Date(s) Anticipated Date of
of Initiation Completion

Prepare Rough Draft SI Work Plan TINUS 01/09 06/09
and Appendices
Submit Rough Draft SI Work Plan TINUS - 06/09
and Appendices
Navy Review Navy 06/09 07/09
Receive Comments/Comment TINUS 07/09 07/09
Resolution
Prepare Draft SI Work Plan and TINUS 08/09 09/09
Appendices
Submit Draft SI Work Plan and TINUS - 09/09
Appendices

Navy, USEPA, and 09/09 10/09
Navy and Regulator Review SCDHEC
Receive Comments/Comment 11/09 11/09
Resolution TINUS
Prepare Final SI Work Plan and TINUS 11/09 12/09
Appendices
Submit _ Final SI Work Plan and TINUS - 01/10
Appendices
Field Investigation TINUS 01/10 02710
Laboratory Analysis Katahdin and GPL 02/10 03710
Data Validation TINUS 03/10 03/10
Database Entry TINUS 02/10 03710
Prepare Rough Draft S| Report TINUS 01/10 03/10
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Dates (MM/YY)
Activity Organization Anticipated Date(s) Anticipated Date of
of Initiation Completion
Submit 'Rough Draft SI Report and TINUS - 03/10
Appendices
Navy Review Navy 03/10 004/10
Receivg Comments/Comment TINUS 04/10 05/10
Resolution
Prepare Draft S| Report TtNUS 05/10 05/10
Submit Draft S| Report TINUS B 07/10
Navy, USEPA, and 07/10 08/10
Navy and Regulator Review SCDHEC
Receivg Comments/Comment TINUS 08/10 09/10
Resolution
Prepare Final S| Report TINUS 09/10 09/10
Submit Final S| Report TINUS -- 09/10
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SAP Worksheet #17 — Sampling Design and Rationale

(UFP-QAPP Manual Section 3.1.1)

This section describes sampling locations, methods, and rationales for the sampling activities to be
conducted in support of the field investigations at UXO 02, UXO 04, UXO 05, and UXO 06, which are
proposed for MC sampling at MCRD Parris Island as well as sample core collection at UXO 03. All
referenced field MC SOPs are presented in Appendix C. Discrete surface soil samples will be collected
via hand auger in accordance with SOP-05 and SOP-07 at a depth of 0 to 1 foot bgs. Discrete sediment
samples will be collected via stainless steel or disposable trowel in areas accessible by foot in
accordance with SOP-06 at a depth of 0 to 6 inches and 2 to 3 feet bgs. Sediment samples will be
collected via petite ponar dredge from a boat in accordance with SOP-11 from a depth of 0 to 6 inches
below the sediment surface water interface. IS samples for explosives analysis will be collected in
accordance with SOP-12. IS will be used at the firing points and some impact areas at UXO 4 and UXO
5. At firing points and most impact areas, residues from energetic compounds initially are deposited on
the surface. Chunks of explosives gradually leach into the soil and continued releases at the surface
(e.g., from bullets) ensures that surface soil will be more contaminated than subsurface soil. Disturbance
also has not occurred to surface soil at locations where samples are expected to be collected; therefore,

IS samples will be collected at depths no greater than 6 inches bgs.

The sampling objective is primarily to determine if past operations have resulted in unacceptable MC
concentrations in soil or sediment at each respective site but also to begin delineation of contamination in
these media at select sites. As shown in Worksheets 18.1 through 18.4, samples will be analyzed for
explosives and select metals (lead) in soil and sediment. For samples undergoing field XRF analysis, any
bullets, bullet fragments, or lead shot observed in a sample will be removed prior to analysis so as not to
bias the lead results. All field visual observations will be recorded on sample log sheets. If MEC is
observed during sampling or near any work area, work will be halted. The presence of MEC will be
communicated in accordance with Worksheet 6. If obvious soil or sediment staining is observed during
sampling, the staining will be described in the sampling log, and additional soil or sediment samples may
be collected at the discretion of the FOL to determine the nature and possibly the extent of associated

site-related contamination.

All soil and sediment sample locations will be marked with a brightly colored pin flag indicating the sample
location. Additional brightly colored flagging may be tied to an adjacent tree or shrub to further identify a
sample location. Coordinates will be determined by a sub-meter accuracy GPS at each individual sample

locations and/or compass/tape measure from a known location, which will allow for future studies or guide
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in any removal action. Pre-determined Geographic Information System (GIS) grade sample coordinates
may be utilized in locating proposed sample locations. All sample location markers will be removed prior

to the final demobilization.

Sampling activities will be conducted at the following sites:

e UXO 02 - Rifle Range at Ballast Creek

e UXO 03 — Aerial Bombing Target at Parade Deck (only sample cores will be collected)
e UXO 04 - Field Artillery West Main Range

e UXO 05 - Field Artillery East Shrapnel Range (firing point)

e UXO 06 — Field Artillery East Shrapnel Range (impact areas)

Soil and Sediment Sampling Strateqy

The chosen sampling strategy employs a design to target those areas most likely to be contaminated
based on the CSMs presented in Worksheet 10, plus nearby areas that will help to bound the
contamination. The data collected under this conservative strategy are expected to represent
concentrations greater than those to which human or ecological receptors would actually be exposed.
The strategy, therefore, ensures that a potential unacceptable human health or ecological risk is not
overlooked. For XRF and IS sampling, the sampler will attempt to ensure good spatial coverage of the
targeted contamination areas when sampling locations to validate the sampling design and CSMs
presented in Worksheet 10; for XRF sampling areas outside of those expected to be contaminated will
also be sampled. If the CSMs are correct, these additional locations will exhibit lesser, and perhaps even
non-detectable, concentrations of MC that are found in the targeted contamination areas. Additional

sampling strategies can be found in the discussion for each individual site.

The total numbers of soil and sediment analyses for each analyte group are tabulated in Worksheets 18.1
through 18.4 and Worksheet 20. Soil QA/QC samples will be collected at the frequencies listed in
Worksheet 20. Worksheet 19 presents a summary of the sample analyses, container types and volumes,

preservation requirements, and holding times for the samples to be collected.

At all sample locations, the sample material will be placed in a Ziploc plastic baggie or other container as
appropriate, which will be marked with the sample location ID, depth, date, and time. The samples will
then be thoroughly mixed within the container. The homogenized samples from the UXO sites will then
be transferred into the appropriate sample container and placed on ice. Samples collected at UXO 04 for

XREF field screening will be transferred back to the field office where a portion of every sample will be
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processed and undergo XRF screening in accordance with SOP-10. Unused portions of a collected

sample not used for analysis will be returned to the sample location from which it was collected.

Incremental Sampling

IS is a sample collection and processing methodology which has specific elements designed to control
data variability due to heterogeneity in contaminant distribution. The objective of this type of sampling is
to obtain a single composite sample that contains all analytes in exactly the same proportion as the entire
sampled area. This type of sample ensures that significant contamination has a better chance of being
detected then with a small number of discrete samples but it also can dilute contaminant concentrations
to be less than detectable levels. Average exposure to contaminants is mimicked by the averaging that
occurs when combining multiple increments for analysis. The IS sampling method provides reasonably
unbiased and reproducible estimates of the mean concentration of analytes in a specifically defined
volume of soil (i.e., a specific population). The samples will be collected in accordance with SOP-12

(Incremental Sampling).

This sampling technique will assist in estimating concentrations which can be used to assess whether
potential MC:

o Are present within the sampled area at an average concentration greater than the analytical MDL or
reporting limit;

e May pose an unacceptable risk to human health, or ecological receptors;

e May contribute to significant contaminant concentrations to groundwater;

e Concentrations exceed ambient concentrations unrelated to munitions activities.

XRF Analysis

Samples collected from the impact areas at UXO 04 will undergo screening in the field utilizing XRF in
accordance with SOP-10 (Appendix C). Additional “step-out” sample locations may be added at the
discretion of the FOL if XRF field screening results are greater than the field action level of 200 mg/kg for
lead. Based on experience, lead concentrations less than this field screening action level of 200 mg/kg
are not likely to exceed the action level of 400 mg/kg.

Prior to collection of the XRF samples, a site walkover will be conducted to assess whether any lead shot

are visible on the surface or in the very near surface soil at various areas throughout the sites. The FOL
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will use his/her inspection of the site to determine which areas are most likely to be contaminated and will

sample those locations accordingly.

Rifle Range at Ballast Creek (UXO 02)

Proposed sample locations for the Rifle Range at Ballast Creek (UXO 02) are presented on Figure 17.1.
Samples will be collected in areas most likely to contain contamination, if present. Twenty sediment grab
samples (10 collected from 0 to 6 inches bgs and 10 collected from 2 to 3 feet bgs) are proposed for
collection from the area surrounding the concrete target foundations, via disposable trowel or hand auger.
Samples will be collected from along the slope of the bank “behind” the concrete target foundations, “in
front” of the concrete target foundations, and from areas beside and between the concrete target
foundations as shown on Figure 17.1. Samples will be collected at low tide at this site because access
may not possible at high tide. Five surface soil grab samples (0 to 1 foot bgs) are proposed for collection
from areas upgradient of the concrete target foundations, via hand auger. Samples will be collected from
areas where rounds may have fallen short and missed the targets as shown on Figure 17.1. The
sediment and surface soil samples will be submitted to the fixed-base laboratory for lead analysis as
presented in Worksheet 18.1. Lead would be the primary MC associated with small arms. Additionally,
one surface soil sample will b analyzed for pH and one sediment sample will be analyzed for TOC for

characterization purposes.

Aerial Bombing Target at Parade Deck (UXO 03)

Figure 10.3 presents a site location/site layout map for UXO 03. Two to three sample cores will be

collected at the parade deck in order to determine construction materials and depth of fill. Sample cores
will be advanced thru the parade deck until native soil is reached. The number of sample cores and core
locations will be chosen in the field at the discretion of the FOL. Locations will be chosen based on site
conditions and in order to minimize disturbance and damage to the parade deck. Core holes will be filled

and the concrete/asphalt patched once sampling is complete.

Field Artillery West Main Range (UXO 04)

Proposed firing point sample locations and impact areas locations for the Field Artillery West Main Range
are presented on Figure 17.2. All sampling locations are subject to change based on the results of the
MEC SI. This range had a concrete observation point and a total of nine firing points, including three
concrete points according to the ASR. Former impact area target locations are unknown, but the impact
area as it is referred to in the ASR is very large (greater than 1000 acres of marsh and flat land). Sandy

high topographic points near the center of the impact area are suspected to be the most likely areas for

120805/P (MC WS #17) CTO 0089



MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #17
Page 93 of 145

the former impact area targets. These higher areas would have allowed visual observation, kept targets
out of tidal wash, and provided access to targets for periodic maintenance. Additionally, because
significant areas of marsh surround the suspect impact areas, and firing misses might have landed in

the marsh, these areas are also suspect.

At each of the accessible firing points located in undeveloped areas (5 total), and possibly two firing
points located in developed areas, one decision unit will be established and an IS sample will be
collected, for explosives analysis within each decision unit. Each decision unit will be 100-foot by 100-
foot, 7 squares by 7 squares. Based on the locations of the firing points as presented in the ASR, five
firing points (A, B, C, E, and R) are located in accessible undeveloped portions of UXO 04 and will be
investigated. Two firing points (H and L) are located in active ranges, active ranges will be excluded from
this investigation. Two firing points (D and F) are located in developed areas, if these firing points are
accessible and have not been disturbed/graded/covered by buildings, etc, the firing points will
investigated. This determination will be made by the FOL based on site conditions at the time of
sampling. In addition to the IS samples for explosives, one discrete soil grab sample will be collected at

each of these five firing points for lead analysis to determine if lead from lead primer is present.

Figure 17.2 of Appendix A (MEC SAP) presents the areas where UXO detector-aided surface and
subsurface geophysical surveys will be conducted during the MEC portion of the SI. Eight decision units
(in addition to those established at the firing points discussed above) will be established in these survey
areas, exact locations to be based on the results of the MEC Sl. Forty-nine sample increments will be

collected for each IS sample from within IS decision units.

Based on the results of the aquatic geophysical survey, if anomalies indicative of buried munitions are
located in the waterways within UXO 04, four sediment grab samples will be collected via petite ponar
dredge form a boat for analysis of explosives and lead. This determination will be based on whether

observed geophysical anomaly distribution patterns are indicative of potential impact areas.

The FOL will select up to 60 surface soil (0 to 1 foot bgs) and/or sediment grab samples (0 to 6 inches
bgs) for collection from areas of higher elevation within the expected impact areas which are
undeveloped, unpaved, and accessible by foot (locations to be determined in the field and to be guided
by the results of the MEC Sl). Soil grab samples will be collected via hand auger whereas sediment grab
samples will be collected with a disposable trowel. Sample locations will be set up in grid pattern in each
area to receive XRF field screening in order to cover areas suspected to contain lead pellets from
shrapnel. Shrapnel rounds are expected to disperse pellets over an area of approximately 105-feet by

50-feet. Therefore, 4 grids, 105-feet by 50-feet, will be set up with 15 evenly spaced samples collected
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from within each grid for XRF analysis. Exact grid locations will be determined by the FOL based on the
results of the MEC investigation. If a sample location has an average XRF lead concentration greater
than the field screening value of 200 mg/kg, and the sample location is not bounded by another sample
exhibiting an XRF lead concentration below 200 mg/kg, than additional “step-out” samples both
horizontally and vertically will be collected to provide information regarding hot spots, to the extent
practical. Horizontal expansion will not be conducted into creeks or other waterways, and vertical
expansion may not be conducted depending on the depth to water at a given location. Based on the
results of the XRF screening, a minimum of six and a maximum of 12 surface soil or sediment samples
(to be determined by the FOL) will be submitted to the fixed-base laboratory and analyzed for lead as
presented in Worksheet 18.2. Additionally, one surface soil sample will be analyzed for pH and two

sediment samples will be analyzed for TOC for characterization purposes.

Field Artillery East Shrapnel Range (UXO 05)

The proposed sample location at UXO 05 is presented on Figure 17.3. The Field Artillery East Shrapnel
Range had a single firing point at Ballast Creek with a southerly direction of fire. Therefore, one decision
unit (100-foot by 100-foot, 7 squares by 7 squares) will be established at the firing point and one IS
sample will be collected from this decision unit for explosives analysis. Forty-nine sample increments will
be collected for each IS sample from within this decision unit, explosives will be analyzed in this IS
sample. Additionally, the FOL will select 2 discrete soil or sediment sample locations and will collect
samples from within this area for lead analysis to determine if lead from lead primer is present. If discrete
sediment samples are collected, two depth intervals will be collected from each location, 0 to 6 inches
and 2 to 3 feet bgs.

Field Artillery East Shrapnel Range (UXO 06)

The focus of this Sl will be the impact end of the range as it is defined in the CSM in Worksheet 10 and
ASR. Most of the impact area is located in low-lying wetlands with waterways meandering through the
site. The area is subject to tidal surges, has very limited accessibility by foot, and cannot be easily
accessed; therefore, sediment samples are planned for collection within navigable waterways. These
samples will be collected in locations where the results of the MEC investigation show anomaly
distribution patterns indicative of potential impact locations. Sediment samples will be collected via petite
ponar from a boat. Up to 13 sediment samples are planned for collection; Figure 17.3 shows the general
location of the waterways where the MEC investigation will be conducted and where sediment samples
will be collected. The exact number of samples to be collected will be determined in the field by the FOL

and will be based on accessibility and the results of the MEC investigation. If anomalies are not identified
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in the water during the MEC investigation, MC samples will still be collected from within the waterways
surveyed. Samples will be approximately evenly spaced along the waterways that were surveyed, up to
13 sediment samples will be collected from within the waterways. All samples will be analyzed for
explosives and lead. Additionally, one surface soil sample will be analyzed for pH and two sediment

samples will be analyzed for TOC for characterization purposes

Additionally, two potentially dry areas within the impact end of the range fan, as shown on Figure 17.3,
were selected for UXO detector-aided surface surveying during the MEC Sl. Based on the results of
these surveys (if conducted), an additional three sediment samples may be collected via disposable
trowel in these areas. Discrete sediment samples will be collected from two depth intervals at each
location, 0 to 6 inches bgs and 2 to 3 feet bgs. These samples will be collected in locations which the
detector-aided surface survey shows locations most likely to have been impact points. These samples

will be analyzed for explosives and lead.
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SAP_Worksheet #18.1 — Rifle Range at Ballast Creek (UXO 02) Sampling Locations and

Methods/SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

Sample Location® Sample ID” NUMBER OF SAMPLES
SW-846 6010B°
(Lead Only)

Sediment Near Concrete Target Foundations
X02SDO01 X02SD01G0006 1
X02SDO01 X02SD01G2436 1
X02SD02 X02SD02G0006 1
X02SD02 X02SD02G2436 1
X02SD03 X02SD03G0006 1
X02SD03 X02SD03G2436 1
X02SD04 X02SD04G0006 1
X02SD04 X02SD04G2436 1
X02SD05 X02SD05G0006 1
X02SD05 X02SD05G2436 1
X02SD06 X02SD06G0006 1
X02SD06 X02SD06G2436 1
X02SD07 X02SD07G0006 1
X02SD07 X02SD07G2436 1
X02SD08 X02SD08G0006 1
X02SD08 X02SD08G2436 1
X02SD09 X02SD09G0006 1
X02SD09 X02SD09G2436 1
X02SD10 X02SD10G0006 1
X02SD10 X02SD10G2436 1

Soil Upgradient of Concrete Target Foundations
X02SB01 X02SS01G0001 1
X02SB02 X02SS02G0001 1
X02SB03 X02SS03G0001 1
X02SB04 X02SS04G0001 1
X02SB05 X02SS05G0001 1

Total Sediment and Soil Samples — UXO 2 25
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1 X = UXO Site; SD = Sediment; SB = Soil Boring
SD = Sediment; SS = Surface Soil; G = Grab sample. Last four digits of sample ID indicate
depth below ground surface in inches for discrete/grab sediment and depth below ground
surface in feet for discrete/grab surface soil samples.

3 Analysis to be performed by Katahdin Analytical Services.

Notes:

Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12
(Appendix C). Field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples will be collected
at a frequency of 1 per 20 samples per medium per analyte for fixed-base laboratory analysis. Therefore,
field QC samples may not be collected at every site.

One surface soil sample collected (location to be determined in the field) will also be submitted to the

fixed-base laboratory for pH analysis. One sediment sample collected (location to be determined in the
field) will also be submitted to the fixed-base laboratory for TOC analysis.
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SAP Worksheet #18.2 — Field Artillery West Main Range (UXO 04) Sampling Locations and

Methods/SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

NUMBER OF SAMPLES
Sample Location* Sample ID® Field XRF | SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)
Soil at the Firing Points
X04SB01 X04SS01C0006 NA NA 1
X04SB02 X04SS02C0006 NA NA 1
X04SB03 X04SS03C0006 NA NA 1
X04SB04 X04SS04C0006 NA NA 1
X04SB05 X04SS05C0006 NA NA 1
X04SB78 X04SS78C0006 NA NA 1
X04SB79 X04SS79C0006 NA NA 1
X04SB01 X04SS01G0001 NA 1 NA
X04SB02 X04SS02G0001 NA 1 NA
X04SB03 X04SS03G0001 NA 1 NA
X04SB04 X04SS04G0001 NA 1 NA
X04SB05 X04SS05G0001 NA 1 NA
X04SB78 X04SS78G0001 NA 1 NA
X04SB79 X04SS79G0001 NA 1 NA
Soil and/or Sediment at the UXO/Geophysical Survey Areas
X04SB06 X04SS06C0006
or or
X04SD06 X04SD06C0006 NA NA 1
X04SB07 X04SS07C0006
or or
X04SD07 X04SD07C0006 NA NA 1
X04SB08 X04SS08C0006
or or
X04SD08 X04SD08C0006 NA NA 1
X04SB09 X04SS09C0006
or or
X04SD09 X04SD09C0006 NA NA 1
X04SB10 X04SS10C0006
or or
X04SD10 X04SD10C0006 NA NA 1
X04SB11 X04SS11C0006
or or
X04SD11 X04SD11C0006 NA NA 1
X04SB12 X04SS12C0006
or or
X04SD12 X04SD12C0006 NA NA 1
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NUMBER OF SAMPLES

Sample Location* Sample ID? Field XRF | SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)
X04SB13 X04SS13C0006
or or
X04SD13 X04SD13C0006 NA NA 1
Sediment Samples from Waterways
X04SD14 X04SD14G0006 NA 1 1
X04SD15 X04SD15G0006 NA 1 1
X04SD16 X04SD16G0006 NA 1 1
X04SD17 X04SD17G0006 NA 1 1
Soil and/or Sediment Samples from XRF Screening Areas
X04SB18 X04SS18G0001
or or
X04SD18 X04SD18G0006 1 TBD* NA
X04SB19 X04SS19G0001
or or
X04SD19 X04SD19G0006 1 TBD* NA
X04SB20 X04SS20G0001
or or
X04SD20 X04SD20G0006 1 TBD* NA
X04SB21 X04SS21G0001
or or
X04SD21 X04SD21G0006 1 TBD* NA
X04SB22 X048522G0001
or or
X04SD22 X04SD22G0006 1 TBD* NA
X04SB23 X048S23G0001
or or
X04SD23 X04SD23G0006 1 TBD* NA
X04SB24 X048524G0001
or or
X04SD24 X04SD24G0006 1 TBD* NA
X04SB25 X04SS25G0001
or or
X04SD25 X04SD25G0006 1 TBD* NA
X04SB26 X04SS26G0001
or or
X04SD26 X04SD26G0006 1 TBD* NA
X04SB27 X048S27G0001
or or
X04SD27 X04SD27G0006 1 TBD* NA
X04SB28 X048S528G0001
or or
X04SD28 X04SD28G0006 1 TBD* NA
X04SB29 X048S29G0001
or or
X04SD29 X04SD29G0006 1 TBD* NA
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NUMBER OF SAMPLES

Sample Location* Sample ID? Field XRF SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)

X04SB30 X04SS30G0001

or or
X04SD30 X04SD30G0006 1 TBD* NA
X04SB31 X04SS31G0001

or or
X04SD31 X04SD31G0006 1 TBD* NA
X04SB32 X04SS32G0001

or or
X04SD32 X04SD32G0006 1 TBD* NA
X04SB33 X04SS33G0001

or or
X04SD33 X04SD33G0006 1 TBD* NA
X04SB34 X04SS34G0001

or or
X04SD34 X04SD34G0006 1 TBD* NA
X04SB35 X04SS35G0001

or or
X04SD35 X04SD35G0006 1 TBD* NA
X04SB36 X04SS36G0001

or or
X04SD36 X04SD36G0006 1 TBD* NA
X04SB37 X04SS37G0001

or or
X04SD37 X04SD37G0006 1 TBD* NA
X04SB38 X04SS38G0001

or or
X04SD38 X04SD38G0006 1 TBD* NA
X04SB39 X04SS39G0001

or or
X04SD39 X04SD39G0006 1 TBD* NA
X04SB40 X04SS40G0001

or or
X04SD40 X04SD40G0006 1 TBD* NA
X04SB41 X04SS41G0001

or or
X04SD41 X04SD41G0006 1 TBD* NA
X04SB42 X04SS42G0001

or or
X04SD42 X04SD42G0006 1 TBD* NA
X04SB43 X04SS43G0001

or or
X04SD43 X04SD43G0006 1 TBD* NA
X04SB44 X04SS44G0001

or or
X04SD44 X04SD44G0006 1 TBD* NA
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NUMBER OF SAMPLES

Sample Location* Sample ID? Field XRF SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)

X04SB45 X04SS45G0001

or or
X04SD45 X04SD45G0006 1 TBD* NA
X04SB46 X04SS46G0001

or or
X04SD46 X04SD46G0006 1 TBD* NA
X04SB47 X04SS47G0001

or or
X04SD47 X04SD47G0006 1 TBD* NA
X04SB48 X04SS48G0001

or or
X04SD48 X04SD48G0006 1 TBD* NA
X04SB49 X04SS49G0001

or or
X04SD49 X04SD49G0006 1 TBD* NA
X04SB50 X04SS50G0001

or or
X04SD50 X04SD50G0006 1 TBD* NA
X04SB51 X04SS51G0001

or or
X04SD51 X04SD51G0006 1 TBD* NA
X04SB52 X04SS52G0001

or or
X04SD52 X04SD52G0006 1 TBD* NA
X04SB53 X04SS53G0001

or or
X04SD53 X04SD53G0006 1 TBD* NA
X04SB54 X04SS54G0001

or or
X04SD54 X04SD54G0006 1 TBD* NA
X04SB55 X04SS55G0001

or or
X04SD55 X04SD55G0006 1 TBD* NA
X04SB56 X04SS56G0001

or or
X04SD56 X04SD56G0006 1 TBD* NA
X04SB57 X04SS57G0001

or or
X04SD57 X04SD57G0006 1 TBD* NA
X04SB58 X04SS58G0001

or or
X04SD58 X04SD58G0006 1 TBD* NA
X04SB59 X04SS59G0001

or or
X04SD59 X04SD59G0006 1 TBD* NA
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NUMBER OF SAMPLES

Sample Location* Sample ID? Field XRF SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)

X04SB60 X04SS60G0001

or or
X04SD60 X04SD60G0006 1 TBD* NA
X04SB61 X04SS61G0001

or or
X04SD61 X04SD61G0006 1 TBD* NA
X04SB62 X04SS62G0001

or or
X04SD62 X04SD62G0006 1 TBD* NA
X04SB63 X04SS63G0001

or or
X04SD63 X04SD63G0006 1 TBD* NA
X04SB64 X04SS64G0001

or or
X04SD64 X04SD64G0006 1 TBD* NA
X04SB65 X04SS65G0001

or or
X04SD65 X04SD65G0006 1 TBD* NA
X04SB66 X04SS66G0001

or or
X04SD66 X04SD66G0006 1 TBD* NA
X04SB67 X04SS67G0001

or or
X04SD67 X04SD67G0006 1 TBD* NA
X04SB68 X04SS68G0001

or or
X04SD68 X04SD68G0006 1 TBD* NA
X04SB69 X04SS69G0001

or or
X04SD69 X04SD69G0006 1 TBD* NA
X04SB70 X04SS70G0001

or or
X04SD70 X04SD70G0006 1 TBD* NA
X04SB71 X04SS71G0001

or or
X04SD71 X04SD71G0006 1 TBD* NA
X04SB72 X04SS72G0001

or or
X04SD72 X04SD72G0006 1 TBD* NA
X04SB73 X04SS73G0001

or or
X04SD73 X04SD73G0006 1 TBD* NA
X04SB74 X04SS74G0001

or or
X04SD74 X04SD74G0006 1 TBD* NA

120805/P (MC WS #18.2) CTO 0089




MCRD Parris island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #18.2
Page 103 of 145

NUMBER OF SAMPLES

Sample Location* Sample ID? Field XRF SW-846 6010B° SW-846 8330B°
(Lead Only) (Lead Only) (Explosives)
X04SB75 X04SS75G0001
or or
X04SD75 X04SD75G0006 1 TBD* NA
X04SB76 X04SS76G0001
or or
X04SD76 X04SD76G0006 1 TBD* NA
X04SB77 X04SS77G0001
or or
X04SD77 X04SD77G0006 1 TBD* NA
Total Soil and/or Sediment Samples — Min 17 — Max
UXO 4 60 23 19

1 X =UXO Site ; SB = Soil Boring; SS = Surface Soil; SD = Sediment
2 SS = Surface soil; SD = Sediment C = Composite Sample; G = Grab sample. Last four digits of
sample ID indicate depth below ground surface in feet for discrete/grab surface soil samples and

depth below ground surface in inches for IS/composite surface soil and sediment.

3 Analysis to be performed by Katahdin Laboratories. For composite IS samples for explosive analysis,
GPL Laboratories will be conducting the grinding portion of sample preparation prior to analysis.

4 Dependent on field XRF screenings, a minimum of 6 (maximum of 12) soil and/or sediment samples
will be selected for fixed-base laboratory analysis (lead only).

Notes:

Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12
(Appendix C). Field duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 samples
per medium per analyte for fixed-base laboratory analysis. Field triplicate samples (IS samples only) will
be collected at a frequency of 1 per 20 samples per type of activity (firing point and impact area) for fixed-
base laboratory analysis. Therefore, field QC samples may not be collected at every site.

One surface soil sample collected (location to be determined in the field) will also be submitted to the
fixed-base laboratory for pH analysis. Two sediment samples collected (locations to be determined in the
field) will also be submitted to the fixed-base laboratory for TOC analysis.
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SAP Worksheet #18.3 — Field Artillery East Shrapnel Range (UXO 05) Sampling Locations and

Methods/SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

NUMBER OF SAMPLES
Sample Location® Sample ID? SW-846 8330B° SW-846 6010B°
(Explosives) (Lead Only)

Soil and/or Sediment Samples at Firing Point
X05SB01 X05SS01C0006 1 NA
X05SB02 Z)(,-OSSSO2G0001
or

X05SD02G0006 and
X05SD02 X05SD02G2436 NA TBD*
X05SB03 §?5SSO3G0001
or

X05SD03G0006 and
X05SD03 X05SD03G2436 NA TBD*
Total Soil and/or Sediment Samples - UXO 5 1 Min 2 — Max 4

—_

X = UXO Site ; SB = Soil Boring; SS = Surface Soil; SD = Sediment

2 SS = Surface soil; SD = Sediment C = Composite Sample; G = Grab sample. Last four digits of
sample ID indicate depth below ground surface in feet for discrete/grab surface soil samples and
depth below ground surface in inches for IS/composite surface soil and sediment.

3 Analysis to be performed by Katahdin Laboratories. For composite IS samples for explosive analysis,
GPL Laboratories will be conducting the grinding portion of sample preparation prior to analysis.

4  Total number of samples to be collected is dependent on field conditions and locations of samples. If
a discrete soil sample is collected, one sample will be collected per location at a depth of 0 to 1 foot
bgs. If a discrete sediment sample is collected, two samples will be collected per location at depths
of 0 to 6 inches bgs and 2 to 3 feet bgs.

Notes:

Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12
(Appendix C). Field duplicate and MS/MSD samples will be collected at a frequency of 1 per 20
samples per medium per analyte for fixed-base laboratory analysis. Field triplicate samples (IS
samples only) will be collected at a frequency of 1 per 20 samples per type of activity (firing point
and impact area) for fixed-base laboratory analysis. Therefore, field QC samples may not be

collected at every site.
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SAP Worksheet #18.4 — Field Artillery East Shrapnel Range (UXO 06) Sampling Locations and

Methods/SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

Sample Location®

Sample ID?

NUMBER OF SAMPLES

SW-846 6010B°

SW-846 8330B°

(Lead Only) (Explosives)
Sediment from the Waterways
X06SDO01 X06SD01G0006 1 1
X06SD02 X06SD02G0006 1 1
X06SD03 X06SD03G0006 1 1
X06SD04 X06SD04G0006 1 1
X06SD05 X06SD05G0006 1 1
X06SD06 X06SD06G0006 1 1
X06SD07 X06SD07G0006 1 1
X06SD08 X06SD08G0006 1 1
X06SD09 X06SD09G0006 1 1
X06SD10 X06SD10G0006 1 1
X06SD11 X06SD11G0006 1 1
X06SD12 X06SD12G0006 1 1
X06SD13 X06SD13G0006 1 1
Sediment Samples from within Dry Areas
X06SD14 X06SD14G0006 1 1
X06SD14 X06SD14G2436 1 1
X06SD15 X06SD15G0006 1 1
X06SD15 X06SD15G2436 1 1
X06SD16 X06SD16G0006 1 1
X06SD16 X06SD16G24366 1 1
Total Soil and/or Sediment Samples —
UXO 6 19 19

1 X =UXO Site ; SD = Sediment
2 SD = Sediment; G = Grab sample. Last four digits of sample ID indicate depth below ground surface

in inches for sediment.
3 Analysis to be performed by Katahdin Laboratories.

Notes:

Sediment samples will be collected in accordance with SOP-06 and SOP-11 (Appendix C). Field
duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 samples per medium
per analyte for fixed-base laboratory analysis. Field triplicate samples (IS samples only) will be
collected at a frequency of 1 per 20 samples per type of activity (firing point and impact area) for
fixed-base laboratory analysis. Therefore, field QC samples may not be collected at every site.

Two sediment samples collected (locations to be determined in the field) will also be submitted to
the fixed-base laboratory for TOC analysis.
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Sample Volume Preservation Maximum
Analytical and Containers it Requirements Holdin%; Time
Matrix Analytical Group Preparation Method / (number, size, and (units) (chemical, @
SOP Reference type) temperature, light (preparation/
protected) analysis)
Water Metals SW-846 3005A/6010C, 500-milliliter plastic | 50 milliliters Nitric acid to a 180 days to
CA-604/CA-608/CA-627 Eg'<2: Coolto4 | analysis
Solid Metals SW-846 3050B/6010B, 4-ounce glass 1 to2 grams Coolto 4 °C 180 days to
CA-605/CA-608/CA-627 analysis
Water Explosives SW-846 83308, Two 1-liter amber 1,000 milliliters Coolto 4 °C 7 days to
CA-402 glass extraction 40
days to
analysis
Solid Explosives SW-846 83308, 4-ounce glass 2 grams Coolto 4 °C 14 days to
CA-402 extraction 40
days to
analysis
Solid Explosives (sample SW-846 8330B Appendix Plastic bag or other | 1 to 4 kilogram Coolto 4 °C Within 14 days
preparation, grinding only) | A container to extraction
SOP: G.22 holding time
Solid pH (Corrosivity ) SW-846 9045D, One 2-0z. soil jar 20 grams Coolto 4 (£ 2)°C | 28 days
CA-709
Solid TOC Lloyd Kahn 4-ounce glass 0.2 grams Coolto 4 °C 14 Days
CA-741
1 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
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. Analytical |Concentration | _. Field @ Rinsate | Total Samples to
Matrix Group Level Field Samples Duplicates®” MS/MSDs Blanks® Lab
. Low to 63 (and up to
Solid Lead Moderate 71%) 6 6 7 82
Solid | Explosives Low to 23 2 2 2 29
Moderate
. Explosives Low to 4
Solid (IS) Moderate 16 4 2 3 25
Solid TOC Low 5 0 0 0 5
Solid pH Low 3 0 0 0 3

MS/MSD = Matrix spike/matrix spike duplicate

1 Field duplicates and MS/MSD samples will be collected at a frequency of 1 per 20 samples per medium and per analyte.
2 Rinsate blanks will be collected at a frequency of one per piece of non-dedicated equipment.
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3 Total number to be determined in the field and will be based on results XRF screening and matrix (soil or sediment) of

samples collected at UXO 05.

4 Field triplicate samples will be collected for IS samples only, samples will be collected at a frequency of 1 per 20 samples

per type of activity (firing point or impact area).

Note: Field sample identifications are provided in Worksheets 18.1 through 18.4. QC sample identifications will be in

accordance with SOP-02 (Sample Identification Nomenclature - Appendix C).
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. . Originating Modified for
Reference Title, Revision Date and/or Organization of Equipment Type Project Work? Comments
Number Number .
Sampling SOP (Y/N)
SOP-01 Sample Labeling TINUS NA N Contained in Appendix C
SOP-02 Sample Identification Nomenclature TINUS NA N Contained in Appendix C
SOP-03 Sample Custo_dy and .D_o.cumentatlon TINUS Field logbook, _sample log N Contained in Appendix C
of Field Activities sheets, boring logs
Decontamination equipment,
Decontamination of Field Sampling scrub brushes, 5-gallon
SOP-04 . TINUS buckets, spray bottles, N Contained in Appendix C
Equipment
phosphate free detergent,
deionized (DI) water
SOP-05 Soil Coring and Samph.ng Using Hand TINUS Stamle;s steel auger bucket, N Contained in Appendix C
Auger Techniques extension rods, and T-handle
SOP-06 Sediment Sampling TINUS Stainless s:g?,llglrsmsposable N Contained in Appendix C
SOP-07 Borehole and Soil Sample Logging TINUS NA N Contained in Appendix C
sop-og | Sample Preservation, Packaging, and TINUS NA N Contained in Appendix C
Shipping
sop-gg | Management of vestigation-Derived TINUS NA N Contained in Appendix C
SOP-10 Field Portable X-Ray Fluorescence TINUS Portable XRF analyzer and N Contained in Appendix C

Analysis of Soil and Sediment

accessories
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. - Originating Modified for
Reference Title, Revision Date and/or Organization of Equipment Type Project Work? Comments
Number Number .
Sampling SOP (Y/N)
Stainless steel trowel, large
Ziploc-type baggies, petite
) Large Water Body Sediment ponar dredge with rope, . . .
SOP-11 Sampling TINUS wide-bodied, flat-bottomed N Contained in Appendix C
boat powered by an outboard
motor
CRREL Coring devise or
SOP-12 IS Sampling TtNUS equivalent N Contained in Appendix C
Y (project
MRP SOP MEC Management and Accountability TINUS Metal Detector sp_ecmc colntact Contained in Appendix C
02 information
added)
MRZSSOP GPS TINUS GPS unit N Contained in Appendix C
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Eunilgrl’r?ent Activity Frequency Acgﬁ?éﬁr;ce Corrective Action Re;pé(r);;s:]ble Refse?eF;mce Comments
GPS Positioning Beginning and end Accuracy: sub- Wait for better signal, FOL MRP SOP None
of each day used meter replace unit, or choose 05
horizontal alternate location
dilution of technique
precision
(HDOP)<3,
number of
satellites at
least six
XRF Standardization Prior to daily use Instrument will If rejected, re- XRF Technician SOP-10 None
Clip and after a either accept or standardize. If still
shutdown of the unit reject the unacceptable, contact
or battery change standardization. manufacturer for
further instruction
which may include
replacement. of the
unit
Instrument Blank Prior to daily use Zero (to ensure | If lead concentrations | XRF Technician SOP-10 None
verification and after a there is no are observed,
(silicon dioxide) | shutdown of the unit | contamination reanalyze to confirm.
to ensure there or battery change on the analyzer | Contact manufacturer
is no window or other for possible
contamination on component that replacement
the analyzer is being “seen”
window or other by the
component that instrument)
is being “seen”
by the instrument
120805/P (MC WS #22) CTO 0089




MCRD Parris Island
UFP SAP for MC

Revision: 1
Date: January 2010
Worksheet #22
Page 112 of 145
Field o Acceptance . . Responsible SOP
Equipment Activity Frequency Criteria Corrective Action Person Reference Comments
Calibration Prior to daily use 20% or less for Reanalyze the XRF Technician SOP-10 None
verification and after a the NIST standard. Contact
shutdown of the unit standards manufacturer for
or battery change shipped with possible replacement
the instrument.
Typically
includes three
standards -
high (5,532
ppm), medium
(1,162 ppm),
and low (18
ppm) for lead
NIST -= National Institute of Standards and Technology
ppm = parts per million
SOPs are located in Appendix C.
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- . o Modified for
Lab SOP . o Def|n|t|v_e or Matrix _and Organlza_tlon Project
Number itle, Revision Date, and/or Number Screening Analytical Instrument Performl_ng Work? @
Data Group Analysis
(Y/N)

Katahdin Equipment Maintenance, 07/08, Revision 7. | NA Various Various Katahdin Analytical | N
CA-101 Services, Inc.
Katahdin Determination Of Nitroaromatics And Definitive Water and Soil/ HPLC/UV Katahdin Analytical | N
CA-402 Nitramines By HPLC Method 8330, 07/08, GC/HPLC Services, Inc.

Revision 3.
Katahdin Acid Digestion of Aqueous Samples by EPA | Definitive Metals Digestion | NA/sample Katahdin Analytical | N
CA-604 Method 3010 for ICP Analysis of Total or preparation Services, Inc.

Dissolved Metals, 05/09, Revision 4.
Katahdin Acid Digestion of Solid Samples by USEPA | Definitive Metals Digestion | NA/sample Katahdin Analytical | N
CA-605 Method 3050 for Metals by ICP-AES and preparation Services, Inc.

GFAA, 03/08, Revision 3.
Katahdin Trace Metals Analysis By ICP-AES Using Definitive Soil and Water ICP-AES Katahdin Analytical N
CA-608 EPA Method 6010, 02/09, Revision 8. Metals Services, Inc.
CA-709 pH Concentration Measurements In Soil Definitive Soil - pH pH Meter Katahdin N

Matrices - SW 846 Method 9045, 08/09,

Revision 7.
Katahdin Determination of Total Organic Carbon in Definitive Sail TOC Analyzer Katahdin Analytical | N
CA-741 Solids using the EPA Region Il Lloyd Kahn Wet Chemistry Services, Inc.

Method, 06/08, Revision 2.
Katahdin Sample Receipt and Internal Control, SOP NA Various NA Katahdin Analytical | N
SD-902 No. SD-902, 05/09, Revision 8. Services
Katahdin Sample Disposal, SOP No. SD-903, 05/09, NA Various NA Katahdin Analytical | N
SD-903 Revision 4. Services
GPL General Laboratory MIS Sub-Sampling NA Soil Preparation NA GPL Laboratories N
Laboratories Procedures, SOP No. G.22, 01/09, Revision (grinding)
G.22 5.
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Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action

Person
Responsible for

Corrective Action

SOP Reference

Inductively Coupled
Plasma

Initial Calibration (IC)

At the beginning of
each day or if QC is
out of criteria.

One point calibration per
manufacturer's
guidelines

Recalibrate and/or perform
necessary equipment
maintenance. Check
calibration standards.

Analyst/Supervisor

Initial Calibration
Blank (ICB)

Before beginning a
sample sequence.

No analytes detected >
2 x MDL.

Correct the problem, then
reprepare and reanalyze.

Analyst/Supervisor

Continuing Calibration
Verification (CCV)

At the beginning and
end of each run
sequence and every
10 samples.

90-110% of True Values

Check problem, recalibrate
and reanalyze any
samples not bracketed by
passing CCVs.

Analyst/Supervisor

Continuing Calibration

After every 10

No analytes detected >

Correct the problem, then

Analyst/Supervisor

Katahdin Analytical
Services SOP CA-
608

Blank (CCB) samples and at the 2x MDL. reprepare and reanalyze
end of the sequence. calibration blank and
previous 10 samples.
Inductively Coupled Tune Daily prior to Mass calibration within Perform necessary Analyst, Supervisor Katahdin Analytical
Plasma - Mass calibration 0.1 amu of true value, equipment maintenance Services SOP CA-
Spectrophotometer Resolution < 0.9 amu at 627

10% peak height

120805/P (MC WS #24)
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Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action

Person
Responsible for
Corrective Action

SOP Reference

Daily prior to sample
analysis.

4 point calibration plus
blank — correlation
coefficient 2 0.995.

Recalibrate and/or perform
necessary equipment
maintenance. Check
calibration standards

Analyst, Supervisor

Initial Calibration
Verification (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 < PQL/reporting
limit.

Analyst/Supervisor

Calibration Blank

Before beginning a
sample sequence.

No analytes detected >
2x MDL.

Correct the problem, then
re-prepare and reanalyze.

Analyst/Supervisor

Continuing calibration

At the beginning and
end of each run
sequence and every
10 samples

90-110% of True Values

Check problem, recalibrate
and reanalyze any
samples not bracketed by
passing CCVs.

Analyst, Supervisor

Low-level Calibration
Check Standard

At beginning and end
of run

80%-120% for D.O.D.
projects of true value

Do not use results for
failing elements, unless
PQL rec.> upper limit and
sample result <
PQL/reporting limit.

Analyst/Supervisor

High Performance
Liquid
Chromatography/
Ultraviolet Detector

(SW846 8330B)

IC - A minimum 5-
point calibration is
required.

Instrument receipt,
major instrument
change, when CV

does not meet criteria.

5 point calibration —
correlation coefficient (r)
>0.995 or (r)? > 0.990

Repeat IC and/or perform
necessary equipment
maintenance. Check
calibration standards.
Reanalyze affected data.

Analyst/Supervisor

Initial Calibration
Verification (ICV)

Once after IC.

70 to 130% recovery.

Identify source of problem,
correct, repeat calibration,
rerun samples.

Analyst/ Supervisor

CCv

Atfter every 10
samples; If calibration
curve previously
analyzed, analyze
daily before samples.

< 20% Difference

(1) Evaluate the samples:
If the %D > +20% and
sample results are < QL,
narrate. If %D >+ 20%
only on one channel,
narrate. If %D >+ 20%
and is likely a result of
matrix interference,
narrate. Otherwise,
reanalyze all samples back
to last acceptable CV.

Analyst/Supervisor

Katahdin Analytical
Services SOP CA-
402
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP Reference
Procedure Calibration Responsible for
Corrective Action
pH Meter (Corrosivity) | Initial calibration - Two | Daily. N/A. N/A. Analyst, Department CA-709

point calibration with

Manager

pH buffers
CCVv At beginning of run, 90% - 110%R of the true | Recalibrate and reanalyze Analyst, Department
after every 10 field value. samples back to last Manager
samples and at end of acceptable CCV.
run.
TOC Analyzer / Lloyd IC initially, when the daily | Correlation coefficient Recalibrate and/or perform | Analyst, Supervisor Katahdin Analytical
Kahn CCV does not pass, >/=0.995 necessary equipment Services SOP CA-
but, no longer than maintenance. Check 741
every 3 months. calibration standards
CCV every 10 samples and | 80-120% of true value If the CCV fails high, report | Analyst, Supervisor

at the end of the run

for 415.1
75-125% of true value
for Lloyd Kahn

samples that are <PQL.
Recalibrate and/or
reanalyze samples back to
last acceptable CCV
recovery.
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Instrument/
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person

SOP
Reference

Inductively
Coupled Plasma
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.

Metals

Torch,
nebulizer
chamber,
pump, pump
tubing.

Prior to IC and
as necessary.

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst/Supervisor

Katahdin SOP
CA-608

High
Performance
Liquid
Chromatography
/ Ultraviolet
Detector

Check and
sonicate pump
valves as needed.
Backflush column
as needed.
Replace
analytical column
or guard column
as needed.
Sonicate and
replace solvent
with every use.
Replace the UV
lamp as needed.
Check and
replace seal-pak
as needed

Explosives

Column flow,
pressure

Prior to initial
calibration
and/or as
necessary.

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst/Supervisor

Katahdin SOP
CA-402
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CTO 0089




MCRD Parris Island

UFP SAP for MC
Revision: 1

Date: January 2010

Worksheet #25
Page 118 of 145

Instrument/ Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity q y Criteria Action Person Reference
pH Meter Clean, drain, and pH Reference Before use. pH 7 £ 0.05 pH Recalibrate Analyst / Supervisor CA-709
refill reference electrode for units. and/or perform
electrode as white crystals, necessary
needed. Inspect equipment
electrode for maintenance.
damage.

TOC Analyzer Check level of QC standards Tubing, sample Prior to initial Acceptable Correct the Analyst/Supervisor Katahdin
dilution water, boat, syringe, calibration and calibration or problem and Analytical
drain vessel humidifier, rinse | as necessary ccv repeat Services SOP
water, humidifier Reservaoir, calibration or CA-741
water, phosphoric acid CCV
autosampler vessel, oxygen
rinse water and pressure
phosphoric acid
vessel and fill as
needed. Replace
oxygen cylinder.
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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): FOL/TtINUS

Sample Packaging (Personnel/Organization): TBD/TtNUS

Coordination of Shipment (Personnel/Organization): TBD/TtNUS

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians/Katahdin Analytical Services and GPL Laboratories

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Katahdin Analytical Services and GPL Laboratories

Sample Preparation (Personnel/Organization): Extraction Lab, Metals Preparation Lab, Katahdin Analytical Services/IS Prep Lab, GPL Laboratories

Sample Determinative Analysis (Personnel/Organization): High Performance Liquid Chromatography Lab, Metals Lab/ Katahdin Analytical Services

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days from receipt of samples.

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (No. of days from sample collection): NA

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians/ Katahdin Analytical Services and GPL Laboratories
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SAP Worksheet #27 — Sample Custody Requirements Table

(UFP-QAPP Manual Section 3.3.3)

SAMPLE CUSTODY REQUIREMENTS

Field Chain of Custody

To ensure the integrity of a sample from collection through analysis, an accurate, written record that
traces the possession and handling of the sample is necessary. This documentation is referred to as the
chain of custody (COC) form. COC begins at the time of sample collection. A sample is under custody if

any of the following conditions apply:

e |tisin the owner’s actual possession
e |tisin the owner’s view, after being in his/her physical possession,
e |t was in the owner’s possession and was locked or sealed it up to prevent tampering,

e ltisin a secure area.

Custody documentation is designed to provide documentation of preparation, handling, storage, and
shipping of all samples collected. A multi-part COC form is used with each page of the form signed and
dated by the recipient of a sample or portion of sample. The person releasing the sample and the person

receiving the sample each will retain a copy of the COC form each time a sample transfer occurs.

Preservation of the integrity of the samples collected during the Sl will be the responsibility of identified
persons from the time the samples are collected until the samples, or their derived data, are incorporated

into the final report. Sample custody is described in Worksheet 27.

The FOL is responsible for the care and custody of the samples collected until they are delivered to the
laboratory or are entrusted to a carrier. When transferring samples, the individuals relinquishing and
receiving them will sign, date, and note the time on the COC form. This form documents the sample
custody transfer from the sampler to the laboratory, often through another person or agency (common
carrier). Field COC requirements are provided in SOP-03. Upon arrival at the laboratory, internal sample

custody procedures will be followed as defined in the laboratory SOPs included in Appendix D.
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Laboratory Chain of Custody — Katahdin Analytical Services and GPL Laboratories

The laboratory sample custody procedures (receipt of samples, archiving, and disposal) documented in
Katahdin Analytical Services and GPL Laboratories SOPs will be followed. Coolers will be received and
checked for proper temperature. A sample cooler receipt form will be filled out to note conditions and any
discrepancies. The COC 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 which

can be tracked through processing. The client will be notified of any problems.
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SAP Worksheet #28 -- Laboratory OC Samples Table

(UFP-QAPP Manual Section 3.4)

Matrix

Water

Analytical Group

Metals

Analytical
Method/
SOP Reference

SW-846 3010A,

6010B / Katahdin SOP

CA-604, CA-608
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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
results 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 Sample
(LCS)

One per digestion
batch of 20 or fewer
samples.

Recovery must be within
+ 20% of the true value

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

Laboratory One per preparation |The RPD should be Narrate any results that are [Analyst, Laboratory Precision The RPD should be within
Control Sample |batch of twenty or within <20% for duplicate |outside control limits Supervisor, and Data Validator <20% for duplicate samples.
Duplicate fewer samples of samples

(LCSD) similar matrix.

MS One per digestion Recovery should be + Flag results for affected Analyst, Laboratory Accuracy/Bias Recovery should be + 25% of
batch of 20 or fewer |25% of the true value if |analytes for all associated |Supervisor, and Data Validator the true value if sample < 4x
samples. sample < 4x spike samples with "N”. spike added.

added.
One per preparation |If original sample result is |Flag results for affected If original sample result is at

ICP Serial batch of twenty or at least 50x the analytes for all associated |Analyst, Laboratory Accuracy/Bias least 50x the instrument

Dilution fewer samples of instrument detection limit,|samples with “E”. Supervisor, and Data Validator detection limit, 5-fold dilution
similar matrix. 5-fold dilution must agree must agree within £ 10% of

within + 10% of the the original result.
original result.
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Analytical Group Metals
Analytical SW-846 30508,
Method/ 6010B / Katahdin SOP
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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 2 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

Contaminants in the method
blank must be less than %2
the QL.

LCS One per digestion Recovery must be within |Redigest and reanalyze all |Analyst, Laboratory Accuracy/Bias/ Recovery must be within +
batch of 20 or fewer |vendor supplied limits. associated samples for Supervisor, and Data Validator |Contamination 20% of the true value, unless
samples. affected analyte. vendor-supplied or statistical

limits have been established.

Duplicate One per digestion The relative percent Narrate any results that are |Analyst, Laboratory Precision The relative percent difference

Sample batch of 20 or fewer |difference should be outside control limits Supervisor, and Data Validator should be within <20% for
samples. within <20% for duplicate duplicate samples.

samples.

MS One per digestion Recovery should be + Flag results for affected Analyst, Laboratory Accuracy/Bias Recovery should be + 25% of
batch of 20 or fewer [25% of the true value, if [analytes for all associated |Supervisor, and Data Validator the true value, if sample < 4x
samples. sample < 4x spike samples with "N”, spike added.

added.
ICP Serial One per digestion If original sample result is |Flag results for affected Analyst, Laboratory Accuracy/Bias If original sample result is at
Dilution batch. at least 50x IDL, 5-fold  |analytes for all associated |Supervisor, and Data Validator least 50x the instrument

dilution must agree within
+ 10% of the original

result.

samples with “E”.

detection limit, 5-fold dilution
must agree within £ 10% of
the original result.
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Analytical
Method/
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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 batch of 20 or
less

Contaminants in the
method blank must be
less than %2 the QL.

Investigate source of
contamination.

Evaluate the samples and
associated QC: ie. the
blank results are above the
QL, report sample results
which are <QL or > 10X the
blank concentration.
Otherwise, re-prepare a
blank and the remaining
samples.

Analyst, Laboratory

Supervisor, and Data Validator

Bias/Contamination

Contaminants in the method
blank must be less than %2
the QL.

Surrogate

1per sample

1,2-dinitrobenzene =
30%-150%

If surrogate is outside high
and sample is <QL no CA
taken.
If surrogate is outside low
the affected samples are
re-extracted and
reanalyzed,

Analyst, Laboratory

Supervisor, and Data Validator

Accuracy/Bias

1,2-dinitrobenzene = 30%-
150%

120805/P (MC WS #28)

CTO 0089




Matrix

Soil

Analytical Group

Explosive

Analytical
Method/
SOP Reference
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LCS

One per batch of 20 or
less

%Recovery = 30% -
120%

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-
prepare a blank and the
remaining samples.

Analyst, Laboratory

Supervisor, and Data Validator

Precision/Accuracy/
Bias

%Recovery = 30% - 120%

MS/MSD

One per Sample
Delivery Group (SDG)
or every 20 samples.

%Recovery = 30% -
150%
RPD =50%

Evaluate the samples and
associated QC: ie. If the
LCS results are acceptable,
narrate.

If both the LCS and
MS/MSD are unacceptable,
re-prepare the samples and
QC.

Analyst, Laboratory

Supervisor, and Data Validator

Precision/Accuracy/
Bias

%Recovery = 30% - 150%
RPD =50%
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Water

Analytical Group

Explosive

Analytical
Method/
SOP Reference
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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 batch of 20 or
less

Contaminants in the
method blank must be
less than 2 the QL.

Investigate source of
contamination.

Evaluate the samples and
associated QC: ie. the
blank results are above the
QL, report sample results
which are <QL or > 10X the
blank concentration.
Otherwise, re-prepare a
blank and the remaining
samples.

Analyst, Laboratory
Supervisor, and Data Validator

Bias/Contamination

Contaminants in the method
blank must be less than %2
the QL.

Surrogate 1per sample 1,2-dinitrobenzene = If surrogate is outside high [Analyst, Laboratory Accuracy/Bias 1,2-dinitrobenzene = 30%-
30%-150% and sample is <QL no CA |Supervisor, and Data Validator 150%
taken.
If surrogate is outside low
the affected samples are
re-extracted and
reanalyzed.
LCS One per batch of 20 or|%Recovery = 30% - If an MS/MSD was Analyst, Laboratory Precision/Accuracy/  |%Recovery = 30% - 120%

less

120%

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-
prepare a blank and the
remaining samples.

Supervisor, and Data Validator

Bias
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Analytical 8330B / Katahdin SOP|
Method/ CA-402
SOP Reference
MS/MSD One per SDG or every |%Recovery = 30% - Evaluate the samples and |Analyst, Laboratory Precision/Accuracy/  |%Recovery = 30% - 120%
20 samples. 120% associated QC: ie. If the Supervisor, and Data Validator |Bias RPD =30%
RPD £30% LCS results are acceptable,

narrate.

If both the LCS and

MS/MSD are unacceptable,

re-prepare the samples and

QC.
Matrix Soil
Analytical Group |pH
Analytical SW-846 9045D/
Method/ SOP Katahdin SOP CA-
Reference 709

Method/SOP QC . . Person(s) Responsible Data Quality Measurement
QC Sample |Frequency/ Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Performance Criteria

LCS One per 20 or fewer |%R must be within 90-110% |Correct problem, recalibrate, and  [Analyst, Department Accuracy / Bias 90-110 %R.

samples of similar
matrix.

of the true value.

reanalyze samples.

Manager, QA Officer

Sample duplicate

One sample
duplicate per every
10 field samples.

%RPD < 20.

1) Investigate problem and
reanalyze sample in duplicate (2) If
RPD is still unacceptable, report
original result with notation or
narration.

Analyst, Department
Manager, QA Officer

Precision

RPD < 20%, if result >10x
MDL; else, <+QL.
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Analytical
Method/
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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

No analyte > PQL

Investigate source of
contamination. Report all
sample results > 10 x the
blank result and flag results
with “B”. Reprepare and
analyze method blank and
all other samples
processed with the
contaminated blank.

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Contamination

No analyte > PQL

Laboratory
Quadruplicate

One sample
quadruplicate per 20
samples.

RSD < 30%

If lab QC in criteria and
matrix interference
suspected, flag data.
Otherwise, reanalyze.

Analyst, Supervisor, QA
Manager

Precision

RSD < 30%

MS One per 10 samples |75-125 % recovery If LCS in criteria and matrix [Analyst, Supervisor, QA Accuracy/Bias 75-125 % recovery
interference suspected, flag |Manager
data. Otherwise,
reanalyze.

LCS One per 20 samples  |80-120% Investigate source of Analyst, Supervisor, QA Accuracy/Bias 80-120%

problem. If the LCS fails
high, report samples that
are < PQL. Reprepare a
blank the remaining
samples.

Manager
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Document

Where Maintained

Sample Collection Documents and Records
Project Personnel Sign-off Record

Field logbook (and sampling notes)

Field sample forms (e.g., boring logs, sample log sheets, drilling logs, etc.)
COC records

Sample shipment airbills

Equipment calibration logs

Photographs

FTMR forms

SAP

Field sampling SOPs

TINUS project file (may include hard-copy as well as
electronic information), results will be discussed in subject

document.
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Document Where Maintained

Laboratory Documents and Records TINUS project file (may include hard-copy as well as
Sample receipt/log-in forms electronic information), long-term data package storage at
Sample storage records third-party professional document storage firm (BRM), results
Sample preparation logs will be discussed in subject document.

Standard traceability logs

Equipment calibration logs

Sample analysis run logs

Equipment maintenance, testing, and inspection logs
FTMR forms

Reported field sample results

Reported results for standards, QC checks, and QC samples
Data completeness checklists

Sample storage and disposal records

Telephone logs

Extraction/clean-up records

Raw data

Data Assessment Documents and Records TtNUS project file (may include hard-copy as well as
Field sampling audit checklist (if an audit is conducted) electronic information), results will be discussed in subject
Analytical audit checklist (if an audit is conducted) document.

Data validation memoranda

Other Documents TINUS project file (may include hard-copy as well as
HASP electronic information)

All versions of SAP
All versions of reports (e.g., SI, RI, FS, etc.)
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Backup

. Sample _ Data Laboratory/Organization Laboratory/Organization
Matrix Analytical Locations/| Analytical Package (name and address, contact
Group Method Turnaround person and telephone (name and address,
D Numbers i contact person and
Time number)
telephone number)
Soil, Metals See SW-846 6010B 21 calendar | PM: Kate Zaleski NA
Sediment, Worksheet SOP: CA604 days IKatahdin Analytical Services,
- LAOUA, nc.
/a-\gieous #e CA-605, CA-608, 600 Technology Way
(QC) CA-627 Scarborough, Maine 04074
Worksheet 014
SOP: CA-402 kzaleski@katahdinlab.com
#18
pH (soil only) | See SW-846 9045C ﬁlys calendar
Worksheet .
#18 SOP: CA-709
TOC (sediment | See Lloyd Kahn 21 calendar
only) Worksheet Method days
#18 SOP: CA-741
Soil and | Explosives See SW-846 83308 e)ftrgction PM: David Hoyvell NA
Sediment | (sample | Wotksheet | Appendix A | E0T, 1 | 770 Gorparate G
preparation, | #18 SOP: G.22 days Frederick, MD 21703
grinding only) ,

301.694.5310
howell@gplab.com
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SAP Worksheet #31 -- Planned Project Assessments Table

(UEP-QAPP Manual Section 4.1.1)

Person(s) Person(s) Person(s)
Responsible for Person(s) Responsible Responsible for Responsible for
Assessment Internal | Organization Performing for Responding to Identifying and Monitoring
Tvpe Frequency or Performing Assessment Assessment Findings Implementing CA Effectiveness of CA
yp External | Assessment (title and (title and organizational (title and (title and
organizational affiliation) organizational organizational
affiliation) affiliation) affiliation)
Daily
F|elq_ durm_g Internal TINUS TINUS FOL TINUS FOL TtNUS FOL and Field | TtNUS TOM, QAM,
Supervision sampling Crew and FOL
events
Project Every | Internal TINUS TINUS TOM TINUS FOL TINUS TOM and FOL | 1tNUS TOMand
Supervision sampling FOL
Field Sampling | ONe Per TENUS Auditor and
; contract Internal TINUS TBD TtNUS TOM and FOL CLEAN QAM
System Audit year TOM
Laboratory QAM or Laboratory QAM or
Laboratory Manager Laboratory Manager
gooboratory | Evey 18 | Extemal | DoD ELAP DoD ELAP Katahdin Analytical Katahdin Analytical Pob ELAR and
y Services and GPL Services and GPL
Laboratories Laboratories

1 Katahdin Analytical Services has successfully completed the laboratory evaluation process required as part of the NFESC QA program and as
described in the DoD Quality Service Manual (QSM) and has obtained DoD ELAP accreditation. GPL Laboratories has also obtained DoD
GPL Laboratories will be preparing (grinding) explosives samples via SW-846 8330B Appendix A and Katahdin will

extract and analyze all samples. The NFESC and DoD ELAP certification documentation is included in Appendix D.

ELAP accreditation.
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(UFP-QAPP Manual Section 4.1.2)
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. . Nature of Individual(s) Receiving
Assessment Nz.m.”e O.f Ind|V|dua_1I(s) Notified of Timeframe of | Corrective Action Corrective Action Timeframe for
Type Deficiencies Findings Notification Response Response Response
yp Documentation (name, title, organization) P ; oSP - P
Documentation (name, title, organization)
. Site logbook and : Mark Sladic, TOM, TtNUS
Field sample collection | tark Sladic, TOM, TINUS -\, o jiately | Entry in site logbook | Stanley Conti, FOL, 24 hours
Supervision Stanley Conti, FOL, TtNUS
logs TINUS
Debra Humbert Program Debra Humbert Program
Project . Manager, TtNUS; Mark . Manager, TtNUS; Mark | Within one week
- Written report Monthly Written memo P
Supervision Perry, Deputy Program Perry, Deputy Program of notification
Manager, TtNUS Manager, TtNUS
Dependent on Kelly Carper , CLEAN
Mark Sladic, TOM, TtNus | the finding, if _QAM, TINUS
: major a stop Designee, Field Auditor,
. . Stanley Conti, FOL, TtNUS
. . Audit checklist and work may be TINUS -
Field Sampling . o Debra Humbert, Program . . Within 48 hours
. written audit finding . issued Written memo Debra Humbert, Program s
System Audit Manager , TtNUS ; Mark . . . . of notification
summary immediately; Manager TtNUS; Mark
Perry, Deputy Program h it P D P
Manager, TINUS however, i erry, Deputy Program
’ minor, within 1 Manager, TtNUS
week of audit
Laboratory Manager or
Laboratory QAM o e
Laboratory . . : ) Not specified Specified by
System Audit Written audit report Katahdln Analytical by DoD ELAP Letter DoD ELAP DoD ELAP
Services and GPL
Laboratories
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Type of Report

Frequency

(daily, weekly monthly,
quarterly, annually, etc.)

Projected Delivery
Date(s)

Person(s) Responsible for
Report Preparation

(title and organizational

Report Recipient(s)

(title and organizational
affiliation)

affiliation)
Data validation report Per SDG Comple_tlon. of data DVM and Staff Chemists, TOM and project file, TINUS
validation TINUS

Major analysis problem
identification (internal

When persistent analysis
problems are detected

On the same day

CLEAN QAM, TtNUS

TOM, CLEAN QAM, Program
Manager, and project file,

memo) TINUS
Project monthly progress Monthly for duration of Monthl TOM. TINUS Proiect file. Nav
report project y ’ ) ’ y
Field progress report Daily, oral, during the Every day that field FOL, TtNUS TOM, TtNUS

course of sampling

sampling is occurring

Laboratory QA report

When significant plan
deviations result from
unanticipated
circumstances

On the same day

Katahdin Analytical Services
and GPL Laboratories

Project file, TINUS

Audit report

In conjunction with audits

After completion of audits
(within 3 weeks)

Auditor(s)

TOM, QAM, TtNUS, and audited
entity
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SAP Worksheet #34 -- Verification (Step I) Process Table

(UFP-QAPP Manual Section 5.2.1)
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e _ Internal / Responsible for Verification
Verification Input Description o
External (name, organization)
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
Chain-of-custody forms and that the sample information is accurate. The forms will be signed by the Internal Sampler and FOL, TtINUS
sampler and a copy will be retained for the project file, TOM, and data
validators.
SAP sample tables Verify that all proposed samples listed in the SAP tables have been collected. Internal FOL or designee, TtINUS
Sample log sheets Verify that information recorded on the log sheets is accurate and complete. Internal FOL or designee, TINUS
Sample coordinates Verify that sample locations are correct and in accordance with the SAP Internal FOL or designee, TtNUS
proposed locations.
Field QC samples g:qici:(ec;that field QC samples listed in Worksheet #20 were collected as Internal FOL or designee, TINUS
The laboratory sample custodian will review the sample shipment for
completeness, and integrity, and sign accepting the shipment. The data Internal/ 1 - Laboratory sample custodian
Chain-of-custody forms validators will check that the chain-of-custody form was signed/dated by the External 2 -Data Vl'ay" dato?s TINUS
TtNUS FOL or designee relinquishing the samples and also by the laboratory '
sample custodian receiving the samples for analyses.
All analytical data packages will be verified internally for completeness by the . . .
Analytical data package | laboratory performing the work. The laboratory QAM will sign the case Internal Katahdin Analytical Se_rwces and GPL
. Laboratories
narrative for each data package.
The data package will be verified for completeness by TtINUS data validators.
Analytical data package | Missing information will be requested from the laboratory, and validation will External Data validators TINUS

be suspended until missing data are received.
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Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Analytical data package
and electronic  data
deliverables (EDDs)

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 results reported between the
MDL 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.
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SAP Worksheet #35 -- Validation (Steps lla and IIb) Process Table

(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)
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Revision: 1

Date: January 2010
Worksheet #35
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Responsible for Validation

Step lla/ llb Validation Input Description (name, organization)
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
Field SOPs/Field | were correctly identified, that sampling location coordinates are accurate,
lla Logs/Sample and that documentation establishes an unbroken trail of documented Designee, TINUS
Collection Logs COC 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.
lla Analytical SOPs Ensurg that all laboratory SOPs were followed. Verify that the correct Data Validators, TtNUS
analytical methods/SOPs were applied.
Documentation of | Establish that all method QC samples were analyzed and in control as
lla Method QC listed in the analytical SOPs. If method QA is not in control, the Data Validators, TtNUS
Results laboratory will contact TtNUS for guidance prior to report preparation.
’ Chain-of-custody Ensure that. the custody and integrity of the samples were maintained Project Chemist or Data
a forms from qollectlon to analysis and that custody records are complete and any Validators. TINUS
deviations are recorded. ’
Review that the samples were shipped and store at the required
lla Holding times temperature and sample pH values for chemically preserved samples Project Chemist or Data
meet the requirements listed in Worksheet #19. Ensure that the analyses Validators, TtNUS
were performed within the holding times listed in Worksheet #19
Ensure that the laboratory QC samples listed in Worksheet #28 were
Laboratory Data analyzed and that the MPC listed in Worksheet #12 were met for all field Proiect Chemist or Data
lla/llb Results for samples and QC analyses. Check that specified field QC samples were \J/ :
; . o alidators, TtINUS
Accuracy collected and analyzed and that the analytical quality control criteria set

up for this project were met.
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Responsible for Validation

Step lla/ b Validation Input Description (name, organization)
. Check field sampling precision by calculating the RPD for field duplicate
Field and s S
samples. Check the laboratory precision by reviewing the RPD or . .
Laboratory . . . Project Chemist or Data
Ila/llb : percent difference values from laboratory duplicate analyses, matrix :
Duplicate Analyses . . . . ; . Validators, TtNUS
for Precision spike/matrix spike duplicates, and LCS/LCSD. Ensure compliance with
the methods and project MPC accuracy goals listed in Worksheet 12.
Sample Results for | Check that the laboratory recorded the temperature at sample receipt and . .
) . . : Project Chemist or Data
lla/llb Representativenes | the pH of chemically preserved samples to ensure sample integrity from .
. . Validators, TtNUS
S sample collection to analysis
Discuss the impact on matrix interferences or sample dilutions performed
lla/lb PALS because of the high concentration of one or more contaminant on the Project Chemist or Data
other target compounds reported as not-detected. Document this Validators, TtINUS
usability issue and inform the TOM.
Summarize deviations from methods, procedures, or contracts. Qualify
data results based on method or QC deviation and explain all the data
Data Validation qualifications. Print a copy of the project database qualified data Proiect Chemist or Data
l1a/llb depicting data qualifiers and data qualifiers codes that summarize the Ject
Report e Validators, TtNUS
reason for data qualifications.
Determine if the data met the MPC and determine the impact of any
deviations on the technical usability of the data.
Ensure that all QC samples specified in the SAP were collected and
analyzed and that the associated results were within prescribed SAP
SAP QC Sample | acceptance limits. Ensure that QC samples and standards prescribed in .
lla, 1lb Documentation analytical SOPs were analyzed and within the prescribed control limits. If Designee, TINUS

any significant QC deviations occur, the laboratory shall have contacted
the TEINUS TOM.
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Responsible for Validation

Step lla/ b Validation Input Description (name, organization)
Ensure that the chain-of-custody form generated in the field to delivery of
analytical data that the required analytical samples have been collected,
appropriate sample identifications have been used, and correct analytical
Documentation of | methods have been applied. Validator will verify that elements of the data Proiect Chemist or Data
lla, llb Analytical Reports | package required for validations are present, and if not, the laboratory will Ject
SO ; ; S Validators, TtINUS
for Completeness | 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.
Review and add PALs to the laboratory EDD. Flag samples and notify .
lla/lib PALs TtNUS TOM of samples that exceed PALs as listed on Worksheet 15. Designee, TINUS
Project QLs for . . . . Project Chemist or Data
Ib sensitivity Ensure that the project QLs listed in Worksheet #15 were achieved. Validators, TINUS
. Determine the impact of any deviation from sampling or analytical . .
Ib Analytical Data methods and SOPs requirements and matrix interferences effect on the Project Chemist or Data

Deviations

analytical results.

Validators, TtNUS
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SAP Worksheet #36 —Analytical Data Validation (Steps lla and 1lb) Summary Table

(UFP-QAPP Manual Section 5.2.2.1) (Fiqure 37, page 110 UFP-QAPP Manual)

Data Validator

Step lla/ b Matrix Analytical Group Validation Criteria ® (title and organizational

affiliation)

Limited validation, with 10% full
validation, will be performed on all
fixed-based analytical results (no data
validation of XRF lead results). SW-
846 6010B method-specific criteria
and those listed in Worksheet

Solid and aqueous bers 12. 15. 24. and 28 )
lla and Ilb quality control Metals NUMDETS 12, 19, 22, and 26. Data Validators, TINUS
samples 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.
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Data Validator

Step lla/ lIb Matrix Analytical Group Validation Criteria ® (title and organizational

affiliation)

Limited validation, with 10% full
validation, will be performed on all the
data using SW-846 8330B method-
specific criteria and those listed in
Worksheet numbers 12, 15, 24, and

Solid and aqueous 28. _
lla and IIb quality control Explosives If not included in these worksheets, | Data Validators, TtNUS
samples the logic outlined in USEPA Contract
Laboratory Program National

Functional Guidelines for Superfund
Organic Methods Data Review EPA-
540/R-08-01, June 2008, will be used
to apply qualifiers to data.

Limited validation'” will be performed
on all fixed-based analytical results.
EPA Region Il Lloyd Kahn Method,
06/08, Revision 6 and SW-846 9045
method-specific criteria and those

. listed in Worksheet numbers 12, 15,
Solid and aqueous 24 and 28.

lla and Ilb uality control H and TOC Data Validators, TINUS
gamp)I/es P 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.
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1 Limited data validation will be conducted to evaluate false positives. Limited data validation consists of data completeness, holding time
compliance, calibrations, field quality control and laboratory generated blanks, field duplicate precision, and detection of limits for the data
collected during this investigation. The data packages provided by the analytical laboratory will be expansive enough to allow future
complete formal data validation, if necessary.
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SAP Worksheet #37 -- Usability Assessment

(UFP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data directly affects whether project objectives can be achieved. The following characteristics will be evaluated at a minimum.
The results of these evaluations 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

o 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/analyses to collected samples/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 TtINUS
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

o0 The Project Chemist acting on behalf of the project team will determine whether precision goals for field duplicates and triplicates and
laboratory duplicates were met. This will be accomplished by comparing duplicate and triplicate results to precision goals identified in
Worksheets 12 and 28. This will also include a comparison of field and laboratory precision with the expectation that field duplicate and
triplicate 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

0 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, laboratory Control sample Duplicate (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.

120805/P (MC WS #37) CTO 0089



MCRD Parris Island
UFP SAP for MC
Revision: 1

Date: January 2010
Worksheet #37
Page 144 of 145

Data Usability Assessment

Representativeness

0 A project scientist identified by the TINUS 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

o 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

o0 The Project Chemist acting on behalf of the project team will determine whether project sensitivity goals listed in Worksheet #15 are
achieved. The overall sensitivity and QLs from multiple data sets for each matrix and analysis will be compared. 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.

Project Assumptions and Data Outliers

o The TtINUS TOM and designated team members will evaluate whether project assumptions are 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 versus log-normal) and estimates of data
variability. Statistical tests for outliers will be conducted using standard statistical techniques appropriate for this task. Potential outliers
will be removed if a review of the associated indicates that the results have an assignable cause the renders them inconsistent with the
rest of the data. During this evaluation, the team will consider whether outliers could be indications of unanticipated site conditions.
Consideration will be given to whether outliers represent an unanticipated site condition.
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Data Usability Assessment

Describe the evaluative procedures used to assess overall measurement error associated with the project:

After completion of the 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 as maximum
concentration, minimum concentration, number of samples exhibiting non-detected results, number of samples exhibiting positive results, and the
proportion of samples with detected and non-detected results. The project team members identified by the 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 by 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.

For statistical comparisons and mathematical manipulations, non-detected values will be represented by a concentration equal to one-half the
sample-specific reporting limit. 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 TINUS TOM, Project Chemist, FOL, and Project Scientist will be responsible for conducting the listed data usability assessments. The data
usability assessment will be reviewed with the Navy RPM, MCRD Parris Island POC, SCDHEC, and USEPA. If deficiencies affecting the
attainment of project objectives are identified, 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 the non-compliance estimated or rejected data results. The project report will identify and describe the data usability limitations and
suggest re-sampling or other corrective actions, if necessary.
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h AS NOTED FIGURE 10.1
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i#Foundation
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Revised UXO Site Boundary : B S A
175 0 175
Archive Search Report UXO Site Boundary
J. ENGLISH 09/09/09 5 CTO 089
CHECKED BY SATE N RIFLE RANGE AT BALLAST CREEK - UXO 2 APPROVED BY DATE
M. BLANKEN 01/20/10 : ‘ SITE LOCATION
SOALE LSS PARRIS ISLAND, SOUTH CAROLINA SGURENG. =




P:\GIS\PARRIS_ISLAND_MCRD\MXD\UXO3_PARADE_DECK_MC.MXD 09/11/09 JEE

DRAWN BY DATE
J. ENGLISH 12/08/08

CHECKED BY DATE

M. BLANKEN 09/11/09

COST/SCHED AREA

SCALE
AS NOTED

0

? Feet

AERIAL BOMBING TARGET AT PARADE DECK - UXO 3
SITE LOCATION
MCRD PARRIS ISLAND
PARRIS ISLAND, SOUTH CAROLINA

CTO 089

CONTRACT NUMBER

APPROVED BY

DATE

APPROVED BY

DATE

FIGURE NO.
FIGURE 10.3

REV
0




P:\GIS\PARRIS_ISLAND MCRD\MAPDOCS\MXD\UXO4 WEST _MAIN_RANGE CENTER SITE _LOC.MXD 10/29/09 KM
Ty . ] B ppa gL ) .

Broad River

Legend

O

DRAWN BY

J. ENGLISH
CHECKED BY

M. BLANKEN

DATE
10/29/09

Concrete Observation Post
Concrete Firing Position (B, H, R)

Non-Permanent Firing Position
(A,C,D,E,F L)

Archive Search Report UXO
Boundary and Impact Area Boundary

Archive Search Report
Impact Area Boundary

DATE
09/09/09

SCALE
OTED

FIELD ARTILLERY WEST MAIN RANGE - UXO 4
SITE LOCATION
MCRD PARRIS ISLAND
PARRIS ISLAND, SOUTH CAROLINA

1,500
Feet

CONTRACT NUMBER
CTO 0089
APPROVED BY DATE

APPROVED BY DATE

FIGURE NO. REV
FIGURE 10.4 0




P:\GIS\PARRIS_ISLAND_MCRD\MAPDOCS\MXD\UXO6_EAST_SHRAPNEL_RANGE_SITE_LOCATION.MXD 09/11/09 JEE

—

Archive Search Report
UXO Site Boundary

B
DRAWN BY DATE

JERGLISH 09099 ! 4 > FIELD ARTILLERY EAST SHARPNEL RANGE - UXO 5/ UXO 6 cTO 089
CHECKED BY DATE ¥

APPROVED BY DATE
M. BLANKEN  09/11/09 ~% SITE LOCATION __
REVISED BY

DATE

= v APPROVED BY DATE
SCALE . T 5 FIGURE NO. REV
e LT PARRIS ISLAND, SOUTH CAROLINA . SURE 105




P:\GIS\PARRIS_ISLAND_MCRD\MXD\UXO7_AERIAL_BOMBING_GOLF_COURSE_MC.MXD 09/09/09 JEE

L5 i e o

Aerial
~ Bombing

0 300
e ey Feet

@] J. ENGLISH 12/08/08 P NT OF 1 & CTO 089
T CRECKED BY - ) AERIAL BOMBING TARGET AT GOLF COURSE - UXO 7 APPROVED BY DATE

M. BLANKEN 0010909 | ‘(&) : SITE LOCATION

: : T g ey : MCRD PARRIS ISLAND APPROVED BY DATE
Archive Search Report [ : e S ; _
UXO Site Boundary T 8. apt T Gpin . S ! SCALE S e PARRIS ISLAND, SOUTH CAROLINA FIGURE NO. v




Legend

Archive Search Report
UXO Site Boundary

DRAWN BY CONTRACT NUMBER
£ CTO 089

J. ENGLISH 12/08/08
CHECKED BY OATE AERIAL BOMBING TARGET AT SOUTHERN TIDAL FLATS - UXO 8 [ APPROVED BY DATE

M. BLANKEN 09/11/09 - SITE LOCATION

i <> PARRIS ISLAND, SOUTH CAROLINA FIGURE NO. REV
AS NOTED ; FIGURE 10.7 0

APPROVED BY DATE
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P:\GIS\PARRIS_ISLAND_MCRD\MXD\UXO2_RIFLE_RANGE_BALLAST_CREEK_ALT2.MXD 01/20/10 TW

o
&
E

Legend

Revised UXO Site Boundary
Archive Search Report UXO Site Boundary

©  Proposed Soil Sample Location -

. _ _ : 175 0 175

O Proposed Sediment Sample Location — —
T. WHEATON /09 > . CTO 089
CHECKED BY DATE ) 0, RIFLE RANGE AT BALLAST CREEK - UXO 2
M. BLANKEN 01/20/10 : “\ MC INVESTIGATION AREA — —

SOALE 2 PARRIS ISLAND, SOUTH CAROLINA SGURE O, v
AS NOTED FIGURE 17.1 0




Broad River

Note: Soil and sediment sample locations within the
impact area to be determined based on the results of the
UXO detector-aided surface and geophysical survey.

Proposed IS Sample Locations

UXO Detector-Aided Surface
and Geophysical Survey Area
(100 foot spaced transects)

Concrete Observation Post
Concrete Firing Position (B, H, R)

Non-Permanent Firing Position
(A,C,D,E,F L)

Archive Search Report
UXO Site Boundary

Archive Search Report

ok 1,500
Impact Area Boundary - o Feet

DRAWN BY DATE

J.ENGLISH _ 09/09/09 FIELD ARTILLERY WEST MAIN RANGE - UXO 4 CTO 089

CHECKED BY DATE

M. BLANKEN  01/14/10 MC INVESTIGATION AREA

REVISED BY DATE APPROVED BY DATE

T. WHEATON  01/14/10 MCRD PARRIS ISLAND

SCALE FIGURE NO. REV
PARRIS ISLAND SOUTH CAROLINA




)

Active
= ~;Grenade
i‘ Range

Note: Sediment sample locations within UXO 6
to be determined based on the results of the i
UXO detector-aided surface and geophysical survey [

Limited Meandering Path
UXO Detector-Aided
Surface Survey

(in dry accessible areas)

Archive Search Report
UXO Site Boundary

Proposed IS
Sample Location

T |

DRAWN BY ‘ o 7 » - CONTRACT NUMBER
T. WHEATON . ) CTO 089

CHEGKED BY FIELD ARTILLERY EAST SHRAPNEL RANGE - UXO 5/ UXO 6 APPROVED BY DATE
M. BLANKEN 09/30/09 MC INVESTIGATION AREA

‘ : MCRD PARRIS ISLAND APPROVED BY DATE
SCALE R 7 PARRIS ISLAND, SOUTH CAROLINA —— —
e FIGURE 17.3 0
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UFP SAP FOR MEC

PROVIDED IN VOLUME I
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APPENDIX H

BACKGROUND SAMPLE DESCRIPTION, LOCATIONS, AND
SUPPORTIVE COLLECTION DATA
(FROM RFI/RI FOR SWMU 3)



TABLE 4-1

SUMMARY OF DETECTED BACKGROUND CONCENTRATIONS
MCRD PARRIS ISLAND, SOUTH CAROLINA

Surface Water | Surface Water
Parameter Surface Soil Sediment Filtered Unfiltered
Organics (ng/kg) (ng/kg) (ug/) (ng/l)-
4-Methyl-2- pentanone 7.3 26
2-Butanone 22

Acetone . 267

Chloromethane 0.68

Carbon Disulfide 9.2

Toluene 5.7 9.7

Xylenes ' 1

Bis(2- Ethylhexyl)phthalate 421 45
|Fluorene 646 R
-JIndeno(1,2,3- cd)pyrene 518 2.6
:|Beta-BHC , 74 .

Inorganics_ (mg/kg) (mg/kg) (ugN) (ugfl)
Aluminum 7270 24200 ' 3100
Arsenic 1.4 12 4.3 51.
Barium 24 28 256 38

" |Beryllium 0.095 0.98 '
Cadmium 0.28 .
Calcium 766 4000 650000 637000
Chromium 6.2 35.2 20 22.5
‘Cobalt 0.36 26 - - :
Copper . 15 10 13 7
Iron 3920 21500 48 2090
Lead 12.5 21 11 ' .
[Magnesium 515 . 6400 1900000 1900000
Manganese. 129 186 18 53,
Mercury 0.11 0.09 ‘
Nickel - 1.8 6 - ' 3 :
Potassium 313 3200 ..890000 830000,
Selenium 0.29 : .

{Sodium 241 19000 15900000 16000000.
Thallium - - 0.098 0.41 - - .
Vanadium 9.5 50 15 18
Zinc 9.7 45 66 11

- Background concentration is calculated as 2 times the average background concentration.

For chemlcals in which at least one detection was hoted, the average was calculated sing 1/2 the detection limit -

for non detected chemicals.

.. Blank: - Indicates that the chemical was not detected in any sample, and therefore an average could not be calculated.

Chemicals not detected in the background data set were not presented in this table They include antlmony snlver and

] most orgamc compounds

Rev. 1
11/8/99

Siien”
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4t0 NATURE AND EXTENT OF CONTAMINATION

This section presents the analytical results of the 1998 and 1999 field investigation sampling conducted at
Site/SWMU 3 (Site 3). Site 3 is the Causeway Landfill. This landfill was the major disposal area for trash
and other waste materials discarded in dumpsters located around the base from 1960 to 1972.
‘Approxmately 75 percent of the solid waste originated from the Depot. This- solid waste reportedly
included empty pesticide containers, oily rags spent adsorbent petroleumn, and chlorinated solvent
sludge, perchloroethylene still bottoms, mercury amalgram and beryllium waste, PCB—contamlnated' oil,

and metal shavings.

In 1988, eight surface water and sediment samples were collected and analyzed fo’r'pri‘ori'ty pol_luta_nts.
The 1988 sample results were reported in the 1990 Verification Report and were also included in the
current Work: Plan for Site 3 (B&R Envuronmental 1998b). Exceedances of screemng cntena were noted
for several metals These results are d:scussed and compared to the 1998 surface water and sediment -
results.(see Sections 4.1.3 and 4.1.4). in 1992, biota samples were collected from the area. Detected
concentrations ‘were at concentrations less than U.S. Food and Drug Administration (USFDA) 'a'ction

levels. Additional discussion is presented in Section 4.5.

Samples Were aoollected from Site 3 in the spring and summer of 1 998 Additional sediment“samples
were collected in August 1999 to better delineate results obtalned durmg the 1998 testing. A summary of
the analytical program is prowded in Tables 3-1 and 3-2. Sample locatlons are shown on Figures 3-1, 3-
2, and 3-3.. Dunng the field investigation sampling, 16 surface soil samp’es four filtered and non hltered :
groundwater samples, 20 filtered ‘and non-flltered surface water samples -and 20. sedlment samples were
-icollected and analyzed In 1999, 12° addlttonal sedlment samples were collected. A complete set of
- analytical results is presented in Appendlx C.

Analytlcal results were. also compared to human health and ecologlcal cnterra on a prehmmary basus
Data presented in Section 4.0 flgures exceeds background plus Human Health. RBCs or. ecologlcal :
screening values. A detailed discussion pertaining to the comparison of analytical results to EPA human
health and ecological criteria is provided in the human heaith and ecological risk assessments presented
in Sections 6.0 and 7.0, respectively.._ Inorganic background levels are Jbased on samples collected from
areas that are remote from the investigative sites and other waste management activities at Parris Island.
For each b‘ackg.roun"d‘ area, -sample locations were visually located in the field to confirm the absence’ of
waste management activities and represent a range of und|sturbed soil and sedrment types. The two
locations selected for background samples consist of Prckney Island and an undeveloped area on the -
southern portion of Parris Island. See Appendix A for sample locations. Six background samples were

collected for all media of concern, except groundwater. Positive detections were noted for most

029905/P .41 : _ ' CTO 0020
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BACKGROUND SAMPLE DESCRIPTION, LOCATIONS,
AND SUPPORTING COLLECTION DATA



BACKGROUND SAMPLE DESCRIPTION
PARRIS AND PINCKNEY ISLANDS
MCRD PARRIS ISLAND, SOUTH CAROLINA

| Sample Location ] _ __Sample Description , ]
Surface Water _ - R ' -
PAI-01-SW-05* Saline surface water sample collected on the northern edge of Pinckney
. _ Island at a submerged low tide elevation point. _
PAI-01-SW-06* Saline surface water sample collected in an intertidal area approximately

_ 50 ft west of PAI-01-SW-05.
; Saline surface water sample coliected from flowing water at a point
PAI-01-SW-07* | southwest of PAI-01-SW-05 and PAI-01-SW-06 over a high tide tidal flat in -
3 the marsh area. '

PAI1 0-"SW-1 6 | . ‘Saline surface water sample collected from.a tidal stream adjacent to the
' ' T .~ Broad River, along the southwestern edge of Parris Island.
PAI10-SW-17 ' Sa_lin'e-su_rface‘_Water sample Collected from a tidal stream adjacent fo the
- o ~_Broad River, along the southwestern edge of Parris Island. . . |-
PAI1 O-SW;1 g | Salinesurface water sample collected from a tidal stream adjacentto the |
' T Broad River, along the southwestern edge of Parris Island.
Sediment R , g B o ,
e ' Sediment sample collected from the northern edge of Pinckney Island at a
PAI-01-SD-05* submerged low tide elevation point. 'Sample consisted of fine/medium
I R grain sand. . L
PAL01-SD-06* ~ Fine, medium grain sand sample collected in an intertidal'area
R E ‘approximately 50 ft west of PAI-01-SD-05.. e
S N Collected from flowing water at a point west of PAI-01-SD-05 and-
PAI-01-SD-07* - | .~ PAI-01-SD-06, over a high tide tidal flat in the marsh area. Sample
: : __consisted of fine/medium grain sand. . -
PAI- 10-SD- 16 ' -Silty clay sediment sample:collected on the southwestern edge of Parris
R - _Island, near the Broad River - g ;
' PAI-10-SD-17 | Sediment sample with clay mUd,:céﬁ'sistencyi collected approximately 500 ft |
k S south of the Ballast Creek on the southwestern edge of Parris Island.
" PAI1 0-8D-18 ‘Sediment sample.with clay mud consistency collected approximately 500 ft |

northeast of focation PAI-10-SD-17.

Surface Sb"ijl’“ e o :
‘sa.pq+ | Soil sampie with fine/medium grain sand collected on the northern edge of |
PARO1-SS.017 | T -t Pinckney Island. T
PAI-01-SS-02* |  Located east of PAI-01-SS-01, consisting of fine/medium grain‘'sand,
PAI-01-SS-03* | _Fine/medium-grain sand sample located southeast of PAI-01-SS-01. |
o og.45 | Silty; fine sand sampie collected in a forest area on the southwestern edge ‘|.
~ PAI-10-88-15 | . ofParrislsland. N |
“Collected-in-a forest area on the southwestern edge of Pafris Island,

~

PAI-10-SS-16 - approximately 600 ft northwest of PAI-01-SS-15. Surface soil sample
oy , i KRS consisted of silty fine sand. L
P Al-1 0-SS-17 B Silty,-‘ﬁne sand-sample collected in a forest area on the southwestern edge

___of Paris Island, approximately 250 ft north of PAI-10-SS-16.

* Samiple locations'selected with input from the United"States Fish and Wildiife Service.
Additional description of samples and locations are provided on sample log sheets.
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PHOTOS - BACKGROUND SAMPLE LOCATIONS

'SURFACE SOIL LOCATION IMMEDIATELY ADJACENT TO THE

NORTHERMN SHORE OF PINCKNEY ISLAND.

SEDIMENT AND SURFACE WATER SAMPLING LOCATIONS

IN INTERTIDAL ZONE OF PINCKNEY ISLAND.
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SURFACE WATER SAMPLE LOG SHEET

Page__L of__L

Project Site Name:

/\QRD DAQQ\S ’E,LA,_«,D Sample ID No.: Pﬂz o0

Project No.:

0 Stream

0 Spring:

1) Pond .
D Lake

¥ Other: —

Type of Sample

] QA Sample Type:

I Sw ~a§
1/ )

Sample Locatton
'Sampled By N
.C. 0 C No

R Low Concentrat_lon ,
0 ngh Conce _rallon

SAMPLING b

| color
S '"Visual'

Date: 55 27
Time: /270

- e
Standard

S.C.
mS/cm

Temp.
. Degrees C

Other
NA

Turbidity | bo - -
NTU__ | wen o %

Depth; .. -
Method: . Lyaa

71

ad

ES

| SAMPLE ' TQ’LLECTION INFORMATION

< Analysis -

Preservative

ontainer Reqﬁi'rcm'ents: Collected

C

HeC

ﬂ')%’(‘ :R.BA,

T U ﬂ’l’ﬁ]S Aéa/mss

’)si:ch,e)( F1oedsD)METAiS,

Ho3s |-

’JM(’)E

MNAOT

//:_), SOy

vgg+$~#wﬁ@H 

T MAP:

OBSERVATIONS / NOTES:

Circle if Applicable;

. MS/MSD Duplicate ID No.:

Sighéture-(s):

']" [

‘/4//‘

A\ S(a

\/

4

{77



SURFACE WATER SAMPLE LOG SHEET

Page_L of [

Project Site Name

MCRD

RIS /ﬁ ]_A»tj,D Sample ID No.: _BQI‘OI

Swol |

Project No.: 739¢ Sample Location:
Sampled By; , 7
D Stream COC.No.. .. /3 Co
‘{1 Spring o
[ Pond . Type of Sample
[ Lake - )’B\ Low Concentration
X Other: — j[l—Z)-'\L.. ST]ZE"P«’W) ' 0 High Concentration
0 QA Sample Type: T '
SAMPLING DATA : ‘ ‘ S s
Color pH SC. | Temp. Turbidity | po - Safinity | = Other.
Visual | Standard| miSican DegreesC | NTU wgn % | Na
Mether 1703 |21 | 30 |9 |25
SAMPLE COLLECTION INFORMATION. o ST
. - Analysis Preservative | . S Contamer Requnements W ) Co"ec(gd .
\/:IC_.A_— ' - Hcl o i E R
5“ ) M L ¢ ' )
s /P Ba B 2z
Tl Me1al 72, /bzs._s Heoq VR
Esscwa)(f—‘:msﬁeb)mETA" Moo | HYE
«'LIA\-‘(DQ . ' UAOF? A
//z So« BN
. Vi

|OBSERVATIONS 7NOTES:

T ™aP:

R

Rk <

m&«

—
g
¢
)

[Circle it Applicabic:

. MS/MSD Duplicate 1D No.:

Signature s):

N

="

[

7 17—
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SURFACE WATER SAMPLE LOG SHEET

Page'_L of | -

Project Site Name:

Project No.:

Sa mple Location:

/”\QRD pAQ‘R\ﬁ f LAdAD Sample ID No.: PA_]: o[ S-an, 1

A3

Sampled By: ;
0 Stream CO.C.No.: . _O0/35¢
0] Spring o ’
] Pond . Type of Sample:
0 Lake . . B\ Low Concentration
Y Other: — DAL STreEpY) I High Concentration .
0 QA Sample Type: B -
SAMPLING DATA: . .
Date: _{. . Color - pH S.C. Temp. Turbidity Do .'Sa;linit"y | Other
- [Time: Visual Standard| miS/cm | DepreesC | - NTU mefl ) NA
Mehar T |6-8| 384 31 8| e 24
SAMPLE COLLECTION INFORMATION:
_ - Analysis : , " Preservative Container Requvrements /ML) _Collected -
,, 1 c_A_, 1. _HcC 4o 13
Hoo- = | /600 Ve
“lh—’o') -/aod VR .,
S § M_Ao A zw N P
| H250¢ /ooo 1

- |OBSERVATIONS 7 NOTEST

“MAP:

Circle if Applicable:

MS/MSD | Duplicate ID No.:

A —

R
S8

Signaiure(s):




SURFACE WATER SAMPLE LOG SHEET

Project Site Name:

Page / of [

/\QRD DAQQ\g f LAnD sample IDNo.: par-jo. S

Project No.:

7803

-Alo-0f

Sample Location:

0 Stream
[} Spring

0 Pond

[J. Lake

X Other: —

Sampled By:

MBr-so0-3 wile
&AMW

C.0.C. No.:

2280

Type of Sémple:
JB\ Low Concentration

(] QA Sample Type: -

TIiDAL Syreann

J High Concentration

SAMPLING DATA:

Date: 0G0 & © Color pH | s Temp. | Turbidity Do Salinity | . Other
Time: IZ-'*/ r Visual | Standatd mS/cm | Deésrees C NTU . mell % NA.

- o secckcl\slg
(et Gttt cuwaly | 672 | oy, 227y | 7 |33s |287] bt
SAMPLE COLLECTION INFORMATIO_N:‘ - i

Analysis Preservative | - Container chunrementsM} . Collécted.
ol ael P JUnbe F
SVOCJL N ‘ [060 4714{ N
e SN - 2.
(C'C.L, WM/NQM’M L1205 /800 | Era
353(:\»@) (f—‘.creszED)MGrAg_ H 00 ; /aod n{dﬁé(, ' 1
LM DS ‘. UAOFL ‘ Zfo /aZm{L ' NS
: (coom : —
_7ac, - _J/z&ojz/ I /,om mr,é_. 1
{OBSERVATIONS / NOTES:. MAP:

Circle if Applicable;

Signature(s):

MS/MSD Duplica_,lg 1D'No.:
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SURFACE WATER SAMPLE LOG SHEET

‘ Page_L_' of_[_
Project Site Name: /\QRD DAQQ\S £ LA»&D Sample IDNo.:  PAL0-Sw -
Project No:: 7@033 Sample Location: ag- w
' Sampled By: ‘/9
[} Stream C.0.C. No: P rC-d)
[ Spring ‘ B
[J Pond Type of Sample:
0 Lake JB\ Low Concentration
¥ Other: — J1DAL  SNeonn [} High Concentration
] QA Sample Type: - -
~ |SAMPLING DATA: B
Date. ~¢r0 78 : . Color pH ~ S.C. Temp. Turbidity Do Salinity’ | Other
Time: - jyi/ Visual | Standard| mS/em Degrees C NTU | wpn i % " .NA
‘|Depth: Swrienie | e - o
[Method b~ | ear |Tps [y | 2T _"‘f | Ao Kol ;,%-v‘s/s
" [SAMPLE COLLECTION INFORMATION: z&_
An;lysns R Preservative : COntalner Requnremen!sM) ¢oliected
Y Y S ' | _Hcl g0 /OAs IELa
| SVoC A ' : _[000 _anher 2.
/EJC:T/%BA, . | _Joco 4 1z
Toro.l el Hi Oy (000 ldsbic 1/
dsscn,t-p((—“n_\ev@)méﬂ‘ﬁl; Hiros /ood " plashe A
'JM!DQ - UAO—lq ZS’O /)/A'JA‘?{Z, ‘ .
72 | H2S0y s o(mé_ 1.
79,4{ - e ﬁ%"ﬂx&Q‘i{{ - )
SESERVATIONS TNGTES: | MAP:
N
BRRY
RVE
{Circie if Applicable: - s Signature(s): y
MS/MSD | Duplicate ID No.: : ' ig § % _

A 1LO

Ry



SURFACE WATER SAMPLE LOG SHEET

Project Site Name:

Project No.:

/’\QRD p/,\gp\\e f LA»:AD Sample IDNo.:  AT- b-sw- ¢
7803

[| Stream
[1 Spring
{} Pond

0 Lake

X Other: —

IiDAL_ Sheepan

0 QA Sample Type ’

Page_L of__L

-0}

Sample Location:

T -/0~ c
Sampled By:
C.0.C. No.: _B22€0

Type of Sample:’
38\ Low Concentration
[] High Concentration

SAMPLING DATA:

|Date:. - Color pH s.C. Temp. | Turbidity Do Salinity - | - Other
1Time; - : Visual Sland;rd wS/cm | Dearees C NTU mgl % '1. | B _NK
Depth: . . P I o 2
Method Sl Tsild.s PS¢ | 23 399 | 29/ @‘i's‘“
SAMPLE. COLLECTION INFORMATION. S o ’
o Analysus Preservative Container RequncmentsM} Co’l,fecled
VDA Hco o 3l
| SV ' ’ /060 _anih 1z
VALY | (000 Lt 1z
Tl Detals ST (000 olsshs 1/
SSCIWVED (FL\@ED)NETAQ - dpoZ 1060 plashc [
H’M |‘Dc: NAOH 2SO Ltashr {.
] 4 - /uMA)} 7;1,/7_377;- - / -
""L')}f'z[ . D iu.d_wc( A—f—
OBSERVATIONS / NOTES: | MAP:

B

PlvER

Circle if Applicable:

" MSIMSD | Duplicate ID No.:

Signature(s):

CA- 1)



g & 7 SOIL & SEDIMENTSAMPLE LOG SHEET

{1 Subsurface Soil

Page_[_ of_L
Project Site Name: MCQD DA}?EIS _LSLABD Sample ID No.: PAI o/ s'p o<
Project No.: ' - Sample Location: 2, a e
‘ Sampled By: Lem /S
[l Surface Soil COC.No.: . .~ njR07

Sediment Type of Sample:

0 Other:. “Low Concentration

[ QA Sample Type: 0 High Concentration
GRAB SAMPLE DATA: N — — —
Date: 552795 _ Depth _ Color Description (Sand, Silt, Ciay, Moisture, etc.)
Time: /240 1 : T . E -
Method: €yl 0___("’ N/ b, -AI( A,—mn.j ?I‘ sol. .
Monitor Reading (ppm): ) _ T _ L -
COMPOSITE SAMPLE DATA: 3 o ‘ ,
Date: . Time Depth _olor _-Description {Sand, Silt, Clay, Moisture; etc.)
Method: \\ ) A

, AN :
Monitor Readings . _ \ /

(Rangerin ppm):. ' /\

SAMPLE COLLECTION INFORMATION:

: " Analysis _ B | container Requirements. . | . . Collected . Other

TCL Vol . a - 15 ECoRE 'S4md—sf - v '
| TC1L - SveC.4A ooz Al
| TAL Metais TotAy lboz o
CYAOIDE /s v
T¢.i. PESTICDES / Qaeps fooz v
' ' : - [l o2 [l
Mo or v

s

OBSERVATIONS / NOTES:

'MAP:

m 'cﬁj&-ﬁ ‘UJ'-WQZ\ |

[Circle if Applicabie: .

§ Signature(s):

MsMSD | Duplicate ID No.:

A-1(n7
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SS=e = SOIL & SEDIMENT)SAMPLE |OG SHEET .
. Page / of J
Project Site Name: CD DAE’EIS ’_SI'_AHD Sample IDNo.:  Dgr 0{ SDo b
Project No.: 1 ' Sample Location: Lrne ey /5
| - iy y - Sampled By: - £)
). Surface Soil C.0.C. No.: 0/(3067

Sediment
[l Other: .

[} QA Sample Type: |

f]. Subsurface Soil

Type of Sample:’
; Low Concentration

0 High Conceritration

GRAB SAMPLE DATA: _

|oate: Depth Color |- Dcscnptlon (Sand, Silt, Clay, Moisture, etc.)
Time: - /330 . ' 7
Method: End . 0—9 Fbr. -bik | )4/ - 0&/ 7,\ J_-j
Monitor Reading (ppm): N 7
COMPOSITE SAMPLE DATA:, .' - | —
Date: Time- Depih ',c/cp'lbr : Description_' (Sand, Silt, Clay, Moisture, etc.)

Meth;d: " : \

Monitor Rgadings

(Range in ppm):

e

AN

-

SAMPLE_i_C_OLL_ECTIC N INFORMATION:

.
Quw\.k &MCM SC

SR U)LQJLE_,V

o o Analysus ' COnlamer Requ:rements L ' Cbliec-te,‘d Other
. TC.L Svcc,.AJ AR ’ I
. LTAL MeTais (EIAL\ _ /2 %
L CYavnE ' Vo
L= ?%sncjot‘s / Daé«' v
L Toc _ [l
OBSERVATIONS / NOTES: MAP;

{Circle if Applicabie:

-MS/MSD - Duplicate ID No.:

A-13




e P 7 ——
([ 7] 13
RN
SN

SOIL L SEDIMENT)SAMPLE LOG SHEET

() Subsurface Soil

= ) _
Page/ of /|
Project Site Name: MC&D _DA:?EIS ISLACD Sample ID No.: &20/ 5'067
- Project No.: 1 4 Sample Location: Hroek Deg Q"P
: . Sampled By: - STeY) ,
] Surface Soil C.0.C. No.: ,_0/347 .

Sediment Type of Sample:

[ Other: ; Low'Concentration

{1 QA sample Type: . 0 High Concentration
GRAB SAMPLE DATA: ) . . .
Date 0§ 27?‘ Depth Color Description (Sand, Silt, Clay;,Moistu,_rev.' etc.)

/4 - o .

Method: 6m6 _ o~ br. - bl A 4 §d.
Monitor Reading (ppm): o : R
COMPQSITE SAMPLE DATA: . . - _.
Date \, Time . ~ Depth ,éalor Description (Sand, sit, Clay, Moisture, étc.) _
Method. 1\, >

Monitor Readings

AN
\

pd

(Range in ppm):

e

N

N

|SAMPLE COLLECTION INFORMATION:

'Contamer Requirements

__Collected

S Analysns S . Other
7CL v’b(' A b5 Euc..,ra: S/-lmd-s- ~
TZL SVSC.A : ro2. R
i K MM.LS (EIAL\ Sin 02 o~
C_'(AL)I‘D:: A v
2 i P‘s'n(uat‘s /. Q@é’;:; ~ - Aoez v
TOC Sl 03 —

OBSERVATIONS / NOTES: -

MAP:

Circle if Appliéable:

MS/MSD

Duplicate ID No.:

h




oy W 4 TR
AN

< e, SOIL & SEDIMENT)SAMPLE LOG SHEET

SRS o

_ Page / of [
— AL~ 0-5D76<
Project Site Name: MC_’%QA‘QEﬁ SLARD  sample ID No.- Hﬁf@—%-ma—c{
Project No.: id- 730 R Sample Location: PAT (0 spr
- . Sampled By: &32 Ba :(;_,2
[} Surface Soil C.0.C. No.: 1D &0

0 Subsurface Soil
Sediment
[ Other:

Type of Sample:‘ »
, Low Concentration

(1 QA Sample Type:

0 High Concentration

GRAB SAM PLE DATA:

Date:’ 0202 9% _Depth _ Color Description (Sand._S.il;, Cvl',ay.' Mt;isxure...'eté;)
Time: /527 i S ' v - . U aoia¥ )
Method: .50 473 M 0_0,5‘_/{_. M?@Z S‘-«/—@ » 9: 7 T
* [Monitor Reading (ppm): I T A
COMPOSITE SAMPLE DATA: - , _
Date: Tl:_rn_e , Deéth . i olor Description. {Sand, Silt, Clay, Mois(ure-,ve:(c.')
lMethod: \ N //
Monitor Readings \ / .
(Range in ppm): } /\ '
: _/-// .\\
o 7 N
S’AMPLECOLLECTEN!NFORMATION:? L :
o Analysls o ":-:_ “Container R»eﬁ'uiret'h‘e'n!-s_- . Collected | . Other -
1‘¢L s\/cch ) 1 02 . |mmors
TAL MeTais ( TETAL\ [tz 16 02 JHes
LeYauns- ‘ /A |
T P“STIQJQES /pcbé’:_, Mooz ]
TOC. 1 %@1 |
pH : 502 VY
*HE%AAJ:‘.LL‘ - L}"’ o L) /7 .
- » - ‘
. |OBSERVATIONS 7 NOTES: o ' MAP: EEE
| due 7T® SHPPIVE~ CopsRAIoTS voC ssmewes| o
Cowecredp (@ 0700 om 0%r02¥ \ﬁ/\_/\_}\/ \v
I -~-4
LE
RRoAD 1/
RIVELS

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

%f&%«

A- 1D
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SOIL & SEDIMENT SAMPLE LOG SHEET

Page / of

Project Site Name:

- Sample ID No.:

PATL T8 <SD-@Z= o7

//Au M sg/o

Project No.: —18303 Sample Location: PAf :o-So}(:,
: ) Sampied By:
‘B Surface Soil C.0.C. No.: /
( Subsurface Soil E
X Sediment “Type of Sample:
[ Other: Low Concentration
} QA Sample Type: 0 High Concentration”
*[GRAB SAMPLE DATA: ,
Date: . 124/ 5/ 96 . -Depth _ Color Description (Sand, Silt, ctay, Momure etc.)
Mrime: - )2 - | ‘
[veres Bruh 0 DS b Gtﬂv % &’7‘3 V. M
Monitor Reading (ppm): A_)A s v
COMPOSITE SAMPLE DATA: : _ ' )
Date:. - Time: . Depth _Calor D_es_cr;ptlon (.S,_andi Silt, Clay, Moisture, etc.)
Method: \ . : /
Monitor Readings L x :
(Range in ppm): // , T~
SAMPLE ‘COLLECTION INFORMATION ) ‘ Ce N
Analysis ~ Container Requirements . - Collected . Qther °
..Z; . - . o

OBSERVATIONS /NOTES:
Circle if Applicable: » Sngna re(s): | i -
- MS/MSD ' Duplicate ID No.: %

A- 1L
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SOIL € SEDIMENT AMPLE LOG SHEET
S e
Page / of |
v ) . FAT~10-8D~77—
Project Site Name: C DAI‘?EIS TSEALD Sample ID No.: 7o/
Project No.; 7902 Sample Location: PAL-10-SDIT ¢
. i Sampled By:
0 Surface Soil C.0.C. No.: 2.80
[0 Subsurface Soil .
Sediment Type of Sample:
(J Other: ] ; Low Concentration
{1 QA Sample Type: 0 High Concentration
" {GRAB SAMPLE DATA: N
Date. b‘?@'? o " Depth ‘Color “Description (Sand, Sllt Clay Mmsture e(c)
Time: o '
Method: as 0-0.5 /)L' Arte. 9ﬂ27/ cZa? ot aa.\éwm»lqcz/
Monitor Reading (ppm):  * k . /0[“(-'4_ e
- {COMPOSITE SAMPLE DATA: ™ _ , , L »
Date: . Tlme _ '_‘-"Depth . _olor Description {Sand, Silt, Clay, Moikture,»efc,)v
Method: N\ | A
Monitor Readings v \ / g
(Range in ppm): _ /\
SAMPLE COLLECT NINFORMATION _ R
: ___Analysis - | Container Requurements . Collétted . Other
TCL \/oé AL b _Ewcere 34 N = i
TEL SYeC.A 02 /oia,/o/ 3
TAL MeTais  ( TBTAL\ oz 16 Olhafi ‘

_Cyavps

Pesﬂcmes 7 D@é_,

S B ol

OBSERVATIONS / NOTES:

MAP;

Due 1O St P&L/NG  Conto T ATNTS

VOC ShArmppiEs

WELE COLLECTED @ 142G oW 60?8

Circle'if-Aﬁplic;ble:

" | Signature(s):

MS/MSD Duplicate 1D No.:

v
o’ 5

A~ 16T



SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:

Sample ID No.:

MIRD - Deneho Telond

%
R =

Project No.: 10 = Sample Location: PAL~10 ~SD1-71
) Sampled By: <Y /Zﬁ)
I} Surface Soil C.0.C. No.: __aald
0 Subsurface Soil . : o
Sediment -Type of S_a_mple: B
 Other: ,&L‘ow Concentration
] QA sample Type: 0 High Concentration
{GRAB SAMPLE DATA: ] , . ' N .
oate: ) 2/16 /9O  Depth . _ Color ... Description (Sand, Silt, C'lay'-.-‘Moisturév--etc)

Method: Oria 5 - 0-0,5FT - 4”)4 %ﬂ/ ( 142 n'v._& S@E«M

Monitar Reading (ppm): . AL/ _ . ) 6’ "’k’ ..

COMPOSITE SAMPLE DATA: . SRR _‘
] Date Time Depth Color . Descrlptlon (Sand, Sllt Clay, Mousture elc.)
-~ IMethoa: \ ' _ /

\ . ’
* [Monitor Readings >'<
(Range in ppm): J/ . :
I .
T SAMPLE COLLECTION lNFORMA’IfION : e —
' . Analysis - _ " Container Rqu'irgmems .- ‘Collected Otier
") =S 87~ FEIL) 7 = P I ST R
GBSERVATIONS / NOTES: MAP
K

®ZP\M‘ SR

Circie if Applicable:

MS/MSD - ‘| Duplicate ID No.:

Sugn ure(s):

o Page / of !
(/AI»/O:SDA/’Z ~Or Al

A-1LY

e

) "
Nigr®
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RN

) SOIL { SEDIMENT)SAMPLE LOG SHEET
S =
Page / of |
, . (AL ~16-5D~18 o
Project Site Name: (K DA,?E!S ’—SLAM_D Sample ID No.: ' 5
Project No.: S Sample Location: oz, =
S ; ” Sampled By:
[ Surface Soil C.0.C. No.: 2400
[} Subsurface Soil
Sediment Type of Sample:
[} Other: : Low Concentration
0 QA Sample Typé® o High Concentration
GRAB SAMPLE DATA: ' — |
JDate: 090? J7 Y% 'Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: ' ‘ . v g
Method: ol | _ M . Cla /WLbLﬂ// 5a.£um’4la
Monitor Reading (ppm) 0-0.5 Jf , 7 g j ‘ S
COMPOSITE SAMPLE DATA®" . _ : o
pate \ _Tlme _ Depth 1 /&)lor Description (Sand, Silt, Clay, Moisture, etc.)
Method: ' \ A
N
AN e
Monitor Readings \ /
(Range in .;bpm): /\
7 N

SAMPLE ‘COLLECTION INFORMATION:-

|- . Container Requirements

- Collected

_ CYAODE

‘ - Analysis . . ‘ . '(.)tvh>er

| --;t_:. 'SVZ;%;A ' D EadopE S4mdt—s~-:-: 5
TCL: Ve 4 02 lotal of = .
TAL f"\E‘l‘gs_ (TB.AL\ %Qoz. e o%ﬁm‘ .

Tl

P‘STIQJDES LA Bs

/%
T

OBSERVATIONS / NOTES:

MAP:

Burte Shpping Cnsimnys JOC samby.
were Co/lecsteol (B (5] o) ©gp 5

1
N

0 J-u 10 — sp/‘:‘s

BeosDd T 705017 C“/wq F T rmo-sary 0 —
— e .
- [Circle if Applicable:. Signature(s):

MS/MSD

Duplicate ID No.:

%W

A- 1S
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SOIL & SEDIMENT SAMFLE LOG SHEET

Project Site Name:
Project No.:

I} Surface Soil
Subsurface Soil
Sediment

0 Other:

[I QA Sample Type:

MAED —Jenche JTolond

- Sample D No.:

Sample Location: FAL-0-SD/G

10> : -

Sampled By: RH,G6
C.0.C. No.: YN

:T pe of Sémple: o
Low Concentration

(I High Concentration

o PagéLof
HIE"/ 'Ea “B-o(A] .

{GRAB SAMPLE DATA:

Date: - /7-719[7&

Depth Color

Description (Sand, Silt, Clay, Moistuire, etc.)

|Time: - ['é:')-;'é

Method:

Monitor Reading (ppm): . AJA

COMPOSITE SAMPLE DATA:

O-osT 4 Gy

Description (Sand, Silt, Clay, Moisuire. ete)

Date: - Time | Depth Color
Method: . . /
Monitor Readings — \

(Rangé in ppm):

—

-~ [SAMPLE COLLECTION INFORMATION:

- Collected

_ 5 Analysis e vanhit.l!r.-chigir.cmnts _ T Other
1AH S MG - B30 | L= T O I
[GesErvaTiONS TNOTES: Tar ——te ﬁ
| o §
¥
X
Y

Elyds BQGJ\
. %2
« PAr-30-Sprs :

N

MS/MSD

Oupficate 1D No.:

’3'9:4 Q- te -SOuI 7
Circle if Applicable: Signature(s): - ’

A- 170

:}‘ .
)

Ny

N e



ge=s 1) (SOIL g SEDIMENT SAMPLE LOG SHEET
Page / of‘l_
Project Site Name: C ARRAS _I:SLAQD Sample ID No.: &41’0 | S500|0|
Project No.: 4. Sample Location: Aise -
. Sampled By: firp. ;ﬂ;' IR
}(Surface'Soil C.0.C. No.: vo2e3 -
[] Subsurface Soil : '
[}] Sediment Type of Sample:
[ Other: J Low Concentration

0 QA Sample Type

.- I High Concentration

GRAB: SAMPLE DATA:

) Descrlptlon (Sand Sllt Clay, Mo:sture etc.)

Date: PL0/98 Depth Color -
Time: " /5/S - ,
Method: O —/ HN.br. ,4, \mec/ S‘d c{r7
Monitor Readmg (ppm) — E :
COMPOSITE SAMPLE DATA. S ' B )
{Date: ’ Time_ ] \ Deépth s Color Descnptlon (Sand sm Clay, Monsxure, etc.)
Method: \ A
Monitor Readings ) )(
{Range’in ppm): / \
SAMPLE COLLECTION INFORMATION: _ _ S
] Analysls e - Container Requnrements ) B qu,!,g,c,ted., . Other
\/@(' A 15 E/ucma: Sdmplss | o7 »"

OBSERVATIONS / NOTES: .

MAP:

€z CAQO&M\

Ibawbumem Socli
Fla 1 W ls

a

{Circle if Applicaﬁlé: ‘

MS/MSOD Duplicate ID No.: ‘




[Monitor Reading (ppm): —____

(T “}‘ :
SOIL § SEDIMENT SAMPLE L OG SHEET
ESRIN —
Page [ _of _l_
Project Site Name: C ARRIS _fSLAr-_’D Sample 1D No.: @4_1’,‘6(55007_0/
Project No.: 13494 Sample Location: sl ;),Ve,evm 2
_ : Sampled By: Pl LIl T
-)(s_urface Soil C:0.C. No.: 00283 .
(] Subsurface Soil ' :
[} Sediment Type of Sample:
[} Other: “Low Concentration
[l QA sample Type -0 High Concentration
GRAB SAMPLE DATA: _ . ~ v
, . > Depth . . Color Description (Sand, Siit, Clay, Moisture, etc.)
* [Time: /030 ' . ' T
. / ; . .
Method: £l -/ Kb . ~mesd. 2. 4(17; -

COMPOSITE SAMPLE DATA:

Date: . 'v '?"(‘e

Color -

Description (Sand, Silt, Clay, Moisture, etc.)

Method: : \ | ; /

Monitor Readings

J(Range in ppm): v / v \
| / N\

7 Y

7

’ SAMPLE COLLECTION INFORMATION :

COntamer Requirements .

Analysts . V Collected - | Other-
TCL Vbl .o Sdmplee | = [
ToL SVeld, AR | 7
TAL MeTais (TeTaL) e
CYANDE , s
T4 P“sﬂcuoes /. DGJ&_, e
. X .l
E O'BSER.VATI_ONS'I NOTES: — - L . : M_AP=‘— R ’ — :  '
% .'*@’Q*. y =" - ll‘-j : - P
km&wﬁwgcgc Q’C
_ ' N T ’ <&
W g
Israny | ,
Circle if Applicabie: R Signature(s): '
- MSIMSD Duplicate 1D No.:

A-112

Tz o

I




el i 4 SN S
(= - SOIL & SEDIMENT SAMPLE LOG SHEET
RSN e~
. Page / of |
Project Site. Name: MCRD :PA!?EIS TSIAD Sample IDNo.:  urofsseoc3o |
Project No.: 13494 Sample Location: ‘B, /.
: . Sampled By: L L
)KSurface Soil o C.OC.No.  “gastz:
(] Subsurface Soil T :
(] Sediment ' - . Type of Sample:
[] Other:. : ' o A Low Concentration
0 QA Sample Type o , . [ High Concentration
GRAB SAMPLE DATA: T ) I , : _
Date: 00’0/7-5 b Dpepth - _ Color i Description (Sand, SHt;'Clay, Moisture, etc)’

Time: JOSS . , )
e le = %7 | #e | Aty

Monitor Reading (ppm):
. |[COMPOSITE SAMPLE DATA:

Date; ) -Time - | Dep_tp/ o . .Color’ ’ Description {Sand, sitt, Clay, Moistdré; etc.)
Method: RN /.
Monitor R'e'adin'gs

{Range in ﬁpfri): | / . \

SAMPLE COLLECTION I'NF.O_RMYATION:_ .

. Analysis LT . Container Requirements -~ | ~  Collected: | - Other
TCL  Vodl.p, GENO:)(Z oRE Sdmples | 7 [
Tl Syol.a s Y 2 R e
TAL MeTais (TB»AL\ | A e “
CYAvIDE. : Y25 L
T.i P“Sricso&“s / Q&Ef‘ U fo e —

|OBSERVATIONS7NOTES: — [war

Circie if Applicable:
~ MS/mMsD . Duplicate ID No.:




s i 4
AN

- SOIL & SEDIMENT SAMPLE LOG SHEET
SN AT 77
Page / of _j_
FAEo~-85~s5 07 ).
Project Site Name: MCZD PARE!S LSEARD  Sample ID No.: %10’-5-5—05—\17—
Project No.: —ﬂrﬁ% 7803 Sample Location: PAT~0-53 45
. Sampled By:
’ )(Syﬁ'ace Soil C.0.C. No.: “ Qéﬁow
{} Subsurface Soil '
‘[ Sediment Type of Sample: .
{] Other: Low Concentration
[0 QA Sampl_e Type: 0 High Concentration
GRAB SAMPLE DATA: : o
[oate: 690998 Depth Color. Description (Sand, Silt, Clay, Moisture, etc.)
‘fimej 19 , U addle, fops M,th Ix’7);
Methad: 710, Yrommw/ o) —'//,L_ 2¢. higs oo )9 ’ ' v
Monitor Readifig (ppm): A . , '

COMPOSITE SAMPLE DATA:

Time

Color

Description (Sand, Silt, Clay, Moisture, etc.)

‘IDate:

Method:

Monitor Readings’

(Range in ppm):

SAMPLE COLLECTION INFORMATION: -

SAMPLES WELE COLLECTED @ ##

ST AM'YS'S-" 1. _ Container Requirements’ i ) Collected FO_lher
LICL VO<’ A | B EncorE SAmplET 5 o
Tz | R 7 Total o 3
. Ao oz _ /(,.pz_ Jass.
: "/b 3 : )
L ’Pcswoas /p(b&; [l o
TOC [o o
- ;i[/ g -
~ 1
| oassﬂwmons I NOTES: ; MAP: -
DUE 7o SN/PP/N& czmsmmun VOC
orf

08‘/3 e §/r0/9€

090 7%
‘ BROPD RWER -~
Circle ilApp_licable: o Signature(s): : -
MS/MSD Duplicate ID No.: . : % , é »

prrd

N



.I/.’l.l \“m}‘
SN o

e T

SOIL § SEDIMENT SAMPLE LOG SHEET

Page / of_L

[Ar-r -S54 —/ |
PRE—6~5G—trtr—or]

Project Site Name: C ARRAS /—SIA@ Sampie ID No.:
Project No.: ‘ 7863 Sample Location: g9~ /0-SS 16
. Sampled By:
%Sudace Soil C.0.C. No.: 228D
{I Subsurface Soil '
] Sediment Type of Sample:
[} Other: A Low Concentration_
0 QA sample Type: [} High Concentration
[crAB samPLE DATA , , ) _
Date: Hq 02 T Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /<,c «©LO . : Sy A)I:( =~ ) oAt .
Method: d/s'p Yoo /| -6~/ &f j/gma 6 e ? 9 /
Monitor Reading (ppm):  — _ celor
COMPOSITE SAMPLE DATAY - R : '
Date: | Tirme. _ . Depth Color Description (Sand, Silt, Clay, Moisture; efc.)
Method:

Monitor Readings

(Range in ppm)

SAMPLE COLLECTION INFORMATION

__Container Requirements

Other

- Analysus . i Collected
7_CC'\/O('A4 : 15 Encors Sdmplss, &
TCL SYeCd, )2 ‘ oratoF 3
—“f‘ﬂE_fAL‘S (ﬁlALYAk’)/SOh Ao oz /602 THRS
C.VAL /b oz : —
T SK_STl(,_JlDES /DGJER_.- Mo o
TOC_H v lo ov /

_ OBSERVATIONS I NOTES

due TS SHAPLOINE cansmmrx voc SAMPLES
WNELE (OLL;SCT ED @ 0838 on CR/098

BroADd MVM

Mz-/0 - 5517
[}

[Circte if Applicabler

Signature(s}):

MS/MSD

Duplicate ID No.:

ﬂﬁ@%w

A- 115
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(7 .17

A
SN 7>
S S

SOIL & SEDIMENT SAMPLE LOG SHEET

Page / of

[AL-ro~55~ 7-o()

Project Site Name: Me ARRAS _T:SLABD Sample IDNo.:  LAI-mo— < - alz. 0,
Project No.: 7802 _ Sample Location: pgr v -cs /7
: Sampled By:
%Surface Soil C.0.C. No.: L a%o
1 Subsurface Soil -
(0 Sediment “Type of Sample:
[ Other: ,ﬁf Low Concentration
] QA Sample Type: (0 High Concentration
GRAB SAMPLE DATA:
|oate: . monp 722 Depth Color Descrup(uon (Sand silt, Clay. Mousture etc.)
Time: ,43':3' d ,{s yy d
- 4f~0)d w’l / 7 + MO
Method: O~/ g~ A ?faoi oo K,
Monitor Readmg (ppm)
JCOMPOSITE SAMPLE DATA: _ , _ o
1Date:  Time Depth Color . Desér_iplion (Sand, Silt; Clay, Moi‘swrev.» etc)
Method:

Monitor Readings

(Range in ppm):

1SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements . Collected Other
1 TC-L VYW |5 Epcere Sdmpl ey a8 -
Tol Svecad. o e ' omiorz
LTaL !‘_’Sg]'gé (ﬁuAL\ ’WS/S@)'\ Ao oz A looz Txas
=T _P"STICJDES L2065 lo ox 1
TOC ' o o 4
| pH — - /[ oz v
| —REavrEsT Cigerom o T -

- JOBSERVATIONS / NOTES:

BUETD SHIPPING Co,u.gng_ﬁ/NTS VOC SAMPLES |
WERE COLLECTED & (@ 0835 ol 09r0fy

. GOLE CD(AASE—)

{Circie if Applicable:

MS/MSD Duplicate ID No.:

A-1T0
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00263

‘_.CHAINOFCUSTODYRECORD o
| PROJECT NO.: - SITE NAME: — v‘
/737‘)/ DICRY torns ls A Q“b
SAMPLERS (SIGNATURE): ':)c:. N ?’ \)‘:\/ v
' ARy (AN
&)k Tty S &oéﬂ;@;\ o | ATAIAS s
AOON | OATE | Time. ﬂu{ | STATION LOCATION R /8 Y S
a5 |75 | ar<
4 ;I 3/3 - y |/ ' / )
e [ 7 ar- -
ag |ss | |V IR 11
‘% (@Ko | 11
olool | fo ) _ -
9% | 1% 1 o
: ?‘q : : o N
i Coslar /2

0«»/4( /o/z-‘

Ordet Na. 70440 069 1)

" DATE / TIME; | RECEIVED nvlsmArunt): RELINQUISHED BY {SIGNATURE): DATE / TIME: | RECEIVED BY{SIGNATURE):
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): (DATE / TME: | RECEIVED BY(SIGMATURE):
_ ] [
RELINQUISHED BY (SIGNATURE): DATE / TIME: ?Ecmm FOR LABORATORY 8Y DATE / TIME: | REMARKS: '
1. 72A] ;ﬁigﬁmw)
: ’ - PPV, §




BL1-Y

CHAIN OF C USTODY RECORD -

01306

“anea dmmmes

iy

PROJECT NO.: fsite NAM! : T
7394 /D/Ngk»vgq s land | JO
SAMPLERS (SIGNATURE): ‘ NO. \
> ( A%,.  con- Vol REMARKS
o et B DG A ¢ ; : | TAINERS. :
NOON | paTe | Tve | come. " "éthhéurocanion (A SRS/ AT/
[# |5 — 1z |1V 1
o{{“’?’ L1z 11171111411
[ | i | AAAAAAA
. ] cach Leolor
|z |1 Cnler K[ of 2
__pgnb/._rli‘ng a’!cnv_:oiv(sncnrum: attmomsntosv(‘smmmni): DATE / TIME; | RECEIVED BY(SIGNATURE):
, (e 5277511845 : |
RELKIQUIS an?(smumun:): DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TME: | RECEIVED BY(SIGNATURE):
. ] | [ ¢
RELINQUISHED BY (SIGNATURE): DATE/ TIME: ‘lst'gﬂvto:ogul'onm-ﬂv DATE / TME: | REMARKS:
| 4 |
T O I Vo Zee)




LLl-Y

 CHAIN OF 'cusrobY,RscoRD‘ o

PROJECT NO.:

01307

SITE NAME: 3 ‘
_7294 Divede, Titwd P
'S [S H Y p ‘ NO. 7 AN
- con. J"QJ' AL 3;/ . REMARKS
TAINERS - .
N\ (VA \J,
) \“‘)I\QI I\V‘ c, \ '
onnmz IE'CE.NEDIY(SIGuAml!): - fg_nmquusutolv(mnﬁua:’): DATE / TIME: | RECEIVED BY(SIGNATURE):
—‘ o Z _v:: oS D ) ' . l .
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Surface Soil Scsreening Table

Region 4 Final Source of ORNL Minimum of Eco Reference
Minimum | Screening ORNL Benchmarks® Screening Final Ecological Residential and of Mimimum

Parameter CAS Eco ssL® Level? Microorganism | Earthworms | Plants Level® Screening Level Sceening Level [ORNL residential
ALUMINUM 7429-90-5 MG/KG 50 600 50 50 Reg 4 77000N 50 Reg 4
ANTIMONY 7440-36-0 MG/KG 0.27 3.5 5 0.27 Eco SSL 31N 0.27 Eco SSL
ARSENIC 7440-38-2 MG/KG 18 10 100 60 10 18 Eco SSL 0.39C 18 Residential SSL
BARIUM 7440-39-3 MG/KG 330 165 3000 500 330 Eco SSL 15000N 330 Eco SSL
BERYLLIUM 7440-41-7 MG/KG 21 1.1 10 21 Eco SSL 160N 21 Eco SSL
CADMIUM 7440-43-9 MG/KG 0.36 1.6 20 20 4 0.36 Eco SSL 70N 0.36 Eco SSL
CALCIUM 7440-70-2 MG/KG NV NA NA NV
CHROMIUM 7440-47-3 MG/KG 26 0.4 10 0.4 1 26 Eco SSL 280C 26 Eco SSL
COBALT 7440-48-4 MG/KG 13 20 1000 20 13 Eco SSL 23N 13 Eco SSL
COPPER 7440-50-8 MG/KG 28 40 100 60 100 28 Eco SSL 3100N 28 Eco SSL
IRON 7439-89-6 MG/KG 200 200 200 Reg 4 55000N 200 Reg 4
LEAD 7439-92-1 MG/KG 11 50 900 500 50 11 Eco SSL 400 11 Eco SSL
MERCURY 7439-97-6 MG/KG 0.1 30 0.1 0.3 0.1 Reg 4 4.3N 0.1 Reg 4
MAGNESIUM 7439-95-4 MG/KG NV NA NA NV
MANGANESE 7439-96-5 MG/KG 220 100 100 500 220 Eco SSL NA 220 Eco SSL
NICKEL 7440-02-0 MG/KG 38 30 90 200 30 38 Eco SSL 1500N 38 Eco SSL
POTASSIUM 7440-09-7 MG/KG NV NA NA NV
SELENIUM 7782-49-2 MG/KG 0.52 0.81 100 70 1 0.52 Eco SSL 390N 0.52 Eco SSL
SILVER 7440-22-4 MG/KG 4.2 2 50 2 4.2 Eco SSL 390N 4.2 Eco SSL
SODIUM 7440-23-5 MG/KG NV NA NA NV
THALLIUM 7440-28-0 MG/KG 1 1 1 Reg 4 5.1N 1 Reg 4
VANADIUM 7440-62-2 MG/KG 7.8 2 20 2 7.8 Eco SSL 550N 7.8 Eco SSL
ZINC 7440-66-6 MG/KG 46 50 100 100 50 46 Eco SSL 23000N 46 Eco SSL
1,3,5-TRINITROBENZENE 99-35-4 MG/KG NV 2200N 2200 Residential SSL
1,3-DINITROBENZENE 99-65-0 MG/KG NV 6.1N 6.1 Residential SSL
2,4-DINITROTOLUENE 121-14-2 MG/KG NV 1.6C 1.6 Residential SSL
2,6-DINITROTOLUENE 606-20-2 MG/KG NV 61N 61 Residential SSL
NITROBENZENE 98-95-3 MG/KG 40 1000 40 40 Reg 4 4.4C 4.4 Residential SSL
2,4,6-TRINITROTOLUENE 118-96-7 MG/KG 1.2 USACE 19N 1.2 USACE
2-AMINO-4,6-DINITROTOLUENE 35572-78-2 | MG/KG NV 150N 150 Residential SSL
2-NITROTOLUENE 88-72-2 MG/KG NV 2.9N 29 Residential SSL
3-NITROTOLUENE 99-08-1 MG/KG NV 1200N 1200 Residential SSL
4-AMINO-2,6-DINITROTOLUENE 19406-51-0 | MG/KG NV 150N 150 Residential SSL
4-NITROTOLUENE 99-99-0 MG/KG NV 30N 30 Residential SSL
HMX 2691-41-0 MG/KG NV 3800N 3800 Residential SSL
TETRYL 479-45-8 MG/KG NV 240N 240 Residential SSL
RDX 121-82-4 MG/KG NV 5.5C 5.5 Residential SSL
NITROGLYCERIN 55-63-0 MG/KG NV 6.1N 6.1 Residential SSL

1 - Minimum of USEPA Ecological Soil Screening Levels (USEPA, 2006)
2 - Region 4 Screening Levels (USEPA, 2001)
3 - Oak Ridge National Laboratory Benchmarks (Efryomson, 1997a, b)
4 - Final Screening Levels were selected in the following order of preference:
a. USEPA Ecological Soil Screening Level
b. Region 4 Screening Level
c. Lower of ORNL benchmarks
d. Other sources as presented in source of screening level column

Source of Screening Level

Residential SSL - Oakridge National Laboratory Regional screening levels (April 2009)
Reg 4 - Region 4 Screening Level

Eco SSL - USEPA Ecological Soil Screening Level

ORNL Plant - Oak Ridge National Laboratory Plant Benchmark

ORNL INV - Oak Ridge National Laboratory Invertebrate Benchmark

USACE - 2,4,6-Trinitrotoluene Screening Benchmark (Best, et al., 2004)




Sediment Screening Table

ORNL Direct Contact

Region 4 Region 3 Secondary Final Source of Residential Minimum of Reference

Screening Screening Levels® Chronic ECOTOX Screening Final (mg/kg) Eco and of Mimimum
Parameter CAS Units Level® Freshwater | Saltwater Value® Thresholds® Level® Screening Level Direct Contact ORNL
ALUMINUM 7429-90-5 MG/KG 18000 NOAA AET 77000 N 18000 NOAA AET
ANTIMONY 7440-36-0 MG/KG 2 2 2 Reg 4 31N 2 Reg 4
ARSENIC 7440-38-2 MG/KG 7.24 9.8 7.24 8.2 7.24 Reg 4 0.39 C 0.39 Residential SSL
BARIUM 7440-39-3 MG/KG 48 NOAA AET 15000 N 48 NOAA AET
BERYLLIUM 7440-41-7 MG/KG NV 160 N 160 Residential SSL
CADMIUM 7440-43-9 MG/KG 0.676 0.99 0.68 1.2 0.676 Reg 4 70 N 0.676 Reg 4
CALCIUM 7440-70-2 MG/KG NV NA 0 NV
CHROMIUM 7440-47-3 MG/KG 52.3 43.4 52.3 81 52.3 Reg 4 280 C 52.3 Reg 4
COBALT 7440-48-4 MG/KG 50 50 Reg 3 FW 23 N 23 Residential SSL
COPPER 7440-50-8 MG/KG 18.7 31.6 18.7 34 18.7 Reg 4 3100 N 18.7 Reg 4
IRON 7439-89-6 MG/KG 20000 20000 Reg 3 FW 55000 N 20000 Reg 3 FW
LEAD 7439-92-1 MG/KG 30.2 35.8 30.2 47 30.2 Reg 4 400 30.2 Reg 4
MERCURY 7439-97-6 MG/KG 0.13 0.18 0.13 0.15 0.13 Reg 4 43N 0.13 Reg 4
MAGNESIUM 7439-95-4 MG/KG NV NA 0 NV
MANGANESE 7439-96-5 MG/KG 460 460 Reg 3 FW NA 460 Reg 3 FW
NICKEL 7440-02-0 MG/KG 15.9 22.7 15.9 21 15.9 Reg 4 1500 N 15.9 Reg 4
POTASSIUM 7440-09-7 MG/KG NV NA 0 NV
SELENIUM 7782-49-2 MG/KG 2 2 Reg 3 FW 390 N 2 Reg 3 FW
SILVER 7440-22-4 MG/KG 0.733 1 0.73 0.733 Reg 4 390 N 0.733 Reg 4
SODIUM 7440-23-5 MG/KG NV NA 0 NV
THALLIUM 7440-28-0 MG/KG NV 51N 5.1 Residential SSL
VANADIUM 7440-62-2 MG/KG 57 NOAA AET 550 N 57 NOAA AET
ZINC 7440-66-6 MG/KG 124 121 124 150 124 Reg 4 23000 N 124 Reg 4
1,3,5-TRINITROBENZENE 99-35-4 MG/KG 0.002 Talmage 2200 N 0.002 Talmage
1,3-DINITROBENZENE 99-65-0 MG/KG 0.007 Talmage 6.1 N 0.007 Talmage
2,4-DINITROTOLUENE 121-14-2 MG/KG 0.0416 0.0416 Reg 3 FW 1.6 C 0.0416 Reg 3 FW
2,6-DINITROTOLUENE 606-20-2 MG/KG 0.0416 0.0416 Reg 3 FW 61 N 0.0416 Reg 3 FW
NITROBENZENE 98-95-3 MG/KG 0.021 NOAA AET 4.4 C 0.021 NOAA AET
2,4,6-TRINITROTOLUENE 118-96-7 MG/KG 0.092 0.092 Reg 3 FW 19N 0.092 Reg 3 FW
2-AMINO-4,6-DINITROTOLUENE 35572-78-2 MG/KG NV 150 N 150 Residential SSL
2-NITROTOLUENE 88-72-2 MG/KG 4.06 4.06 Reg 3 FW 29N 2.9 Residential SSL
3-NITROTOLUENE 99-08-1 MG/KG 4.06 4.06 Reg 3 FW 1200 N 4.06 Reg 3 FW
4-AMINO-2,6-DINITROTOLUENE 19406-51-0 MG/KG NV 150 N 150 Residential SSL
4-NITROTOLUENE 99-99-0 MG/KG 4.06 4.06 Reg 3 FW 30 N 4.06 Reg 3 FW
HMX 2691-41-0 MG/KG 0.005 Talmage 3800 N 0.005 Talmage
TETRYL 479-45-8 MG/KG NV 240 N 240 Residential SSL
RDX 121-82-4 MG/KG 0.013 0.013 Reg 3 FW 55C 0.013 Reg 3 FW
NITROGLYCERIN 55-63-0 MG/KG NV 6.1 N 6.1 Residential SSL




Sediment Screening Table

Region 4
Screening
Parameter CAS Units Level®

1 - Region 4 Screening Levels (USEPA, 2001)
2 - Region 3 Screening Levels (USEPA, 2006)
3 - Oak Ridge National Laboratory Secondary Chronic Value (Jones et al., 1997)
4 - USEPA ECOTOX Thresholds (USEPA, 1996)
5 - Final Screening Levels were selected in the following order of preference:
a. Region 4 screening levels (Effects Levels)
b. Lower of freshwater or marine Region 3 screening levels
c. Oak Ridge National Laboratory Secondary Chronic Value (Jones et al., 1997)
d. Other sources as presented in source of screening level column

Source of Screening Level
Residential SSL - Oakridge National Laboratory Regional screening levels (April 2009)

Reg 4 FW - Region 4 Screening Level

Reg 3 FW - Region 3 Freshwater Screening Level

Reg 3 MA - Region 3 Marine Screening Level

NOAA AET - NOAA Marine Apparent Effects Threshold

NOAA FW - NOAA Freshwater Water Quality Criteria (Buchman, 2008)
NOAA MA - NOAA Marine Water Quality Criteria (Buchman, 2008)
NOAA IV - NOAA Dutch Intervention Value (Buchman, 2008)

NOAA TV - NOAA Dutch Target Value (Buchman, 2008)

Talmage - Talmage et al., (1999)

NV - No value available

Region 3

Screening Levels®

Freshwater | Saltwater

ORNL
Secondary Final
Chronic ECOTOX Screening
Value® Thresholds® Level®

Source of
Final
Screening Level

Direct Contact
Residential

(mg/kg)

Direct Contact

Minimum of
Eco and
ORNL

Reference
of Mimimum
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MCRD PARRIS ISLAND PARTNERING MEETING

Leader: Mac McRae

Members Present:

Guests:

March 17-19, 2009
MCRD Parris Island, SC

Time Keeper: Mark Sladic Scribe: Libby Claggett
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
Kelly Taylor CH2M Hill
Debra Kraemer The Management Edge, Facilitator
Libby Claggett Tetra Tech, Jacksonville, Scribe
Ralph Basinski TtNUS, Pittsburgh
Michelle Blanken TtNUS, Pittsburgh
Bob Bohn TechLaw, Inc.
Joe Bowers SCDHEC
Ralph Brooks TtNUS, Stone Mountain
Laurel Rhoten SCDHEC

Meeting Start Time: 1:00 p.m.

1.1 Check-in, Agenda Modifications/Additions, Ground Rules, Minutes Approval, Parking Lot
Review, Action Item Review

Action Items Developed January 2009

Item Responsible Action Item Due Date

Arrange a conference call with Team members to discuss

01.09.1.1 Charles conceptual site model for vapor intrusion Site 45. Ongoing | By 02-10-2009
—waiting for TtNUS PhD to be available for call.

01.09.15.2 Mark Overlay QXO map with Site map. Done —will send out Done
electronically to Team members.
Provide SCDHEC (Meredith) with comments on the

01.09.1.7 Team CA 400/550 spreadsheet regarding dates, information, and Done
the new sites identified post signing of the FFA. Done

Tier Ii Take the lead in facilitating determination of how and if sites
01.09.1.8 can be added to the FFA and reporting back to Tier I. By 02-28-2009
(Stacey) ;
Ongoing
Arrange a conference call between SCDHEC and EPA to
. discuss the Technical Memorandum to determine if in

01.09.2.2.1 | Lila : . Done
agreement or concurrence after EPA reviews the Technical
Memorandum. Done
Arrange a conference call with all risk assessors and all

01.09.2.2.2 Mark Team members to determine if in agreement or concurrence | Done

and decide on a path forward for Site 3. Done
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Research what is involved with fish tissue sampling and
starting a Work Plan for Site 3 and locate the 1998 RI.
01.09.2.2.3 Charles Done — Have an example fish tissue plan from Pearl | Done
Harbor and working with a support group. Working with
Sherri Eng (chemist), NAVFAC SE.
Investigate if a NPDES permit is required since Site 45
SCDHEC chlorinated solvents are being discharged into the marsh.
01.09.2.3.1 : . R . Done
(Sommer) Done — not a point discharge; it is seepage. Will be
handled under the stormwater program.
01.09.2.3.2 Mark Post the Tri—Sgrvices guidance for vapor intrusion on the Done
Tetra Tech ftp site. Done
Attain the proposal from the RAC contractor and share with
01.09.2.4.1 Charles Team members. Ongoing — Proposal attained, but not | By 01-14-2009
shared with Team — still reviewing data.
Provide the MIP data referenced in the preliminary data
01.09.2.4.2 Charles analysis to Team members (Site 27). Done — no new MIP | Done
data — see Site 55 PA report appendix.
Arrange a conference call with Team members to discuss
01.09.2.4.3 Mark comments on the Proposed Path Forward for Site 27. | By 01-31-2009
Ongoing — waiting for comments
01.09.2.5 Charles/Mark D_evelop a schedule and arrange a conference call for Done
Site 3. Done
Action Items Developed October 2008
Item Responsible Action Item Due Date
11.08.1.1.1 | Deb Update the Team contract/contact list (again). Add Tim, Done
remove Joe. Done
Revise April 2008 meeting minutes for approval by the
11.08.1.1.2 | Mark Team. Team members please resend any comments to By 01-31-2009
Mark. Ongoing —waiting on comments
Send Kelly the list of missing sites for the Base Sites map.
11.08.1.1.5 | Mark Done. Mark to contact Joe Hamilton to get information on | By 01-31-2009
missing sites. Ongoing
Speak with NAVFAC attorneys and get further information
regarding LNAPL concentrations at Site 27 and P-listed
11.08.1.3.4 | Charles wastes. Done — Joe Logan, TtNUS, confirmed LNAPL is Done
not a listed waste.
Ongoing —
Meredith / Look into the WWTP demolition and SWMU 42 to see if internal
11.08.1.4 . . ,
Charles regulatory oversight and/or closure are needed. Ongoing meeting to be
held
11.08.2.2.3 | Charles Prepa_re a draft extension letter for the Site 27 Rl D1. Agenda Item
Ongoing — dependent on path forward.
11.08.2.2.4 | Tim Develop a list of OWS for the state. Ongoing By 01-16-2009
Arrange a conference call with Team members after the .
11.08.2.3.2 | Mark development of the UFP SAP for Site 14. Ongoing Ongoing
Previous Action Items
Item Responsible Action Item Due Date
Provide RTC for SCHDEC remaining SI/CS comments.
0605-013 | Mark Ongoing — need to include most recent data and submit Ongoing

report.
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Provide an approval letter for Site 1 LTM WP. Ongoing —
0703-12 Lila Lila needs a change page to write the letter. Mark to Done
provide the change page. Done

A0801-03 | Heber

Provide an engineering analysis to support demolition

materials disposal (temp lodging 200). Ongoing By 03-01-2009

1.2 Training

Deb provided training on Conflict Resolution. Team members were provided with DiISC analyses earlier.
The training consisted of a DVD presentation, building a foundation based on communication styles
(DiSC), and lots of Team participation.

13 SMP

Copies of the SMP tracking document were provided to Team members. Review times of the Site 3 UFP
SAP were discussed. The review periods were questioned. Timelines (review periods) can be trimmed
with Team agreement.

Discussion ensued regarding the possibility of meeting the FY09 ROD date for Site 3. Can there be a
different approach to meet the FY09 ROD date? As discussed at the January meeting, Tier Il stated fish
tissue sampling data is to be included in the Proposed Plan. The Team is concerned that the Work Plan,
Field Implementation, and the revised Proposed Plan will result in the Site 3 FY09 ROD date not being
met. Since the Site 3 FY09 ROD date cannot be met, this item should be elevated to Tier Il for their
input.

Action Item: The Navy to send alternatives (realistic schedule) to Tier Il for their consideration regarding
the Site 3 FY09 ROD timeline.

While reviewing the SMP, USEPA suggested that the Site 14 ground-truthing be performed before the
Scoping Document/Plan. TtNUS explained that the Plan is the approach/background information
required to perform the ground-truthing.

The Site 45 indoor air CSM needs to be completed before the indoor air/subslab planning. A draft CSM
should be sent to Team members for an informal review.

The Site 53 EMAC report was not finalized, and the contract has expired. SCDHEC had previously
commented that issues needed to be addressed in future reports. USEPA did not have expectations that
the draft EMAC document would ever be finished. The data set in the draft EMAC report would need to
be reviewed to see if it is usable for the SI. For EMAC sites, any unresolved regulator comments may
require additional funding.

Action Item: The Navy to send extension requests to USEPA and SCDHEC for new milestones.
Milestones need to be distinguished from internal delivery dates.

DAY 2

2.1 Training (continued)

Deb continued the training with a review of the previous DiSC training, how to deal with conflict, more

Team participation, and group discussion. Conflict is any situation where your concerns or desires differ
from another person’s.
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MRP

MRP Session Objectives

Review Background of DoD Munitions Response Program
Review Key Definitions

Visit MPR Sites

Review UFP SAP Worksheets

Assess Problems to be Addressed during Sl

Review Field Investigation Techniques

Outline Field Program

Identify Action Iltems

Establish Schedules

Background

e Ranges and explosives not addressed under DoD environmental programs
¢ New program dedicated to ranges and explosives

e Follows CERCLA process

¢ Navy follows UFP SAP

Key Definitions

¢ MRP — Munitions Response Program

e MEC — Munitions and Explosives of Concern. Consist of UXO, DMM, and soils with MC
concentrations high enough to present explosive hazard.

e UXO — Unexploded Ordnance

e DMM - Discarded Military Munitions

e MC — Munitions Constituents (filler such as RDX, TNT, and perchlorate and casings constituents
such as metals)

Technical Expertise
CERCLA Investigations
¢ Munitions Constituents
e Ordnance

o Geophysics

Site Visits

Ralph Brooks provided a health and safety orientation/briefing before the site visit. UXO 01 (Grenade
Range Near Old Swimming Pool at Weapons and Field Training Battalion Area) was not visited.
UXO 03 (Aerial Bombing Target at Parade Deck), UXO 04 (Field Artillery West Main Range), and
UXO 05/06 (Field Artillery East Shrapnel Range, North and South Sections) were drive bys. Team
members walked around the UXO 02 (Rifle Range at Ballast Creek), UXO 07 (Aerial Bombing Target
at Golf Course), and UXO 08 (Aerial Bombing Target at Southern Tidal Flats) sites.

UFP SAP Worksheet Review

TINUS provided a basic overview of the SAP worksheets for the MRP. Team members were
provided the opportunity to ask questions regarding the UFP SAP worksheets. Any verbal notes not
captured can be emailed to TtINUS. After incorporating comments, TtNUS will submit the document
in draft form for formal comments. Verbal comments to the UFP SAP included the following:

e SCDHEC suggested, when/if possible, including firing points, berms, targets, concrete bunkers,
etc. on all UXO maps.

e SCDHEC requested paragraph(s) in the Executive Summary describing the sites. USEPA
suggested adding a table listing the sites and their associated approach.

e Lila’s email address is wrong throughout the document.



Draft Minutes March 17-19, 2009

Bob Bohn, TechLaw, needs to be added to the distribution list, and the distribution list updated in
general.

Worksheet 6: SAP/QAPP Amendments need to go back through the Team for approval.
Worksheet 10, 1% paragraph: “other than operational” should be changed to “closed” as in some
of the tables (consistency).

Worksheet 10.1 (UXO 01): USEPA suggested “beefing up” the argument that the range at
UXO 01 did not exist. TtNUS stated that the CSM expands on the information found in the
archive search report, and the information on Worksheet 10 is a summary. SCDHEC requested
that information from the archive search report be included.

Worksheet 10.1 and Appendix B: Need to check facts and have consistency.

Worksheet 10.2 (UXO 02): There was no earthern embankment (berm) to the west. Remove the
statement, and determine the orientation of range based on the targets found to find the firing line
(firing point). It was agreed that the investigation will also include the firing point for propellants
as appropriate. The archive search report is not in correlation with site visit.

Worksheet 10.2: According to the archive search report, most of UXO 02 has been covered with
dredge fill and has had many years of hurricanes and sediments moving. Sediment sampling
would initially be limited to very close to the targets (impact point) and firing point, if accessible.
Sediment sampling needs to include transport property potentials; however, this could be
conducted during the RI or an extended SlI.

Worksheet 10.2: SCDHEC is concerned because soil from UXO 02 was used as borrow material
for other sites (CSM, page 23 of 52). Since dredge material from the marina across the street
was moved to the dredge spoils area (Site 13C), would the UXO 02 boundary need to be
expanded to include the dredge spoils area? Site 13C is already a CS/SI site.

Worksheet 10.3 (UXO 03): Geophysics will not work on the paved area at this site. It is believed
that the construction of the parade deck and parking lot would have removed any remaining
practice bombs. MCRD PI would like to avoid having a LUC at this site if possible. The Navy
suggested that if construction methods can be verified, an LUC could be avoided if any MEC was
removed during construction. MCRD PI agreed that if grassy areas are all clean, a sub-parade
deck sample can be collected to avoid a possible LUC. Core samples may be needed to get an
indication if the grassy area has been disturbed or not. It was agreed that the grassy area would
be the starting point for UXO 03. The CSM will be refined.

Worksheet 10.4 (UXO 04): SCDHEC expressed a concern regarding the mobility of RDX
seeping deeper into the soil and not being in the top 1-2 feet of soil. Surface soil samples should
indicate if RDX was ever at the site. There is a low probably that RDX was ever at UXO 04.
Worksheet 10.5 (UXO 05): UXO boundaries with active ranges inside need to be addressed and
boundaries revised (UXO 05, UXO 04). USEPA has concerns regarding losing the history of the
active range (and MEC or MC potential) when the UXO boundary is revised. An alternative
approach suggested would be if UXO 05 comes up clean, the footprint (boundary) of UXO 05 will
be reduced to the active grenade range (in lieu of NFA for the entire UXO 05 boundary). TtNUS
stated that the final document will have the grenade range at UXO 05 clearly defined.

Worksheet 10.5: USEPA needs the Navy to propose a process for tracking MRP sites overlain
by carved out active areas for review and approval. USEPA and SCDHEC feel that the MRP
sites still need to be added to the FFA.

Worksheet 11.3 (UXO 04): TtNUS suggested reducing the metals list to antimony, arsenic, and
lead.

Worksheet 11: Geophysical sweeps will be conducted primarily on anomalous areas identified
during the instrument-assisted survey.

Worksheet 11.3, Page 43: SCDHEC noted that Figure 17.4 should be Figure 17.2. Double
check all figure numbers throughout the document.

Worksheet 11.3: USEPA and SCDHEC expressed concerns about not investigating wetter areas
at UXO 04. TtNUS stated the UFP SAP was based on a biased sampling technique. The
expected worse case is searched for during the Sl phase. If nothing is found at the source, there
is probable cause that nothing else is at the site due to the methodologies used (ground-truthing,
geophysical investigation, CMS). TtNUS stated that if an item is found on the surface, UXO 04
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will go to an RI or extended SI. USEPA and SCDHEC will have opportunity to review and
comment on the conclusions in the Sl Report.

e Worksheet 11.3: SCDHEC questioned the “box” that is not part of the traditional “fan” in the
UXO 4 Location Map. The “box” outside of the “fan” came from the archive search report and will
be retained as a result of additional firing points.

e Worksheet 11.3, Step 3: SCDHEC questioned the leachability of the compounds and sampling
surface soil only in the 0-1 foot bgs interval. TtNUS responded that the pH data would indicate
any mobility in metals. TtNUS will add soil property data needs (3 parameters) to Step 3.

e Worksheet 11.3, MC Approach (Steps 1 and 2): USEPA requested the section be modified to
include argument regarding the applicability of background and fate and transport with respect to
recommendations to investigate additional media (subsurface soils, groundwater, etc.).

e Worksheet 11.3, MC Approach (Step 2): SCDHEC requested a statement regarding what will
happen if MC is not above levels.

e Worksheet 11.3, Step 6: SCDHEC expressed concern regarding clearing sites (marsh grass).
TtNUS indicated that some clearance (site preparation) will be necessary for the geophysical
survey; however, no root systems will be removed. TtNUS needs to be informed of any site
clearance limitations and regulations (will clearance material be considered fill?).

e Worksheet 11.3, Step 7: The wording of “Conduct a 100 percent detector-aided surface survey”
will be changed to more accurately reflect actual areas to be surveyed and be less confusing.

e Worksheet 11.4: TtNUS would need to know any flying restrictions for the aerial magnetometer
survey. The issue of aerial detection limitations will be reviewed and addressed by TtNUS. An
instrument test strip (11x Box) will be created to ascertain sensitivity of the aerial magnetometer.

e Worksheet 17, Sampling Strategy: SCDHEC has a concern of only 8 samples being sent to the
fixed-base laboratory for the larger sites. The Navy requested the wording be changed to “a
minimum of” 8 samples throughout the document.

e Worksheet 17, Sampling Strategy: SCDHEC and USEPA would like to have samples other than
just surfaced soil as justified by the CSM. Sampling locations and numbers will be determined
based on the geophysical and XRF screening and via Team decision.

e SCDHEC stated their concern regarding the term NFA since their standard approach to MRP
sites is some level of LUCs.

e The Navy would like to see a definition of sediment for the UXO sites. MCRD PI responded that if
the area is tidally influenced, it is considered sediment.

e Change “RI” throughout document to “further investigation in additional phases (i.e., extended Sl
or RI)".

e SCDHEC noted that in the tables in the CSM, the last column is “Maximum Detection Depth” and
would a clarification included as to what this means and where it came from. TtNUS stated the
“maximum detection depth” came from the archive search report.

e SCDHEC stated (FYI) that in the future if any found MEC needs to be detonated/destroyed,
please contact the department to determine if a emergency permit is needed.

e Verbal comments (concepts) noted on specific worksheets need to be carried throughout the
document to the remaining, similar worksheets.

Action Item: Charles to clarify if closed MRP sites are to be added to the FFA.
Action Item: TtNUS to propose sediment PALs for at Parris Island for the UFP SAP.

Background screening levels were determined for the Site 3 investigation. Discussion ensued regarding
if the Site 3 data set would be appropriate for use (sediment and soils) at the UXO sites.

Action Item: TtNUS to review the background data set for Site 3 and propose if it is appropriate for use
at the UXO sites (for sediment and soils).

Action Item: Heber to investigate whether or not permission is required to leave cut vegetation in the
marsh.
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Action Item: Tim to investigate any flying restrictions associated with the aerial magnetometer survey for
UXO 06.

Action Item: TtNUS to update UFP SAP with the verbal comments noted carrying the concepts
throughout the document to the remaining, similar worksheets.

DAY 3
3.1 Site 3

Action Item: Mark to set up a conference call 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.

USEPA requested to have a formal scribe on the Site 3 conference call and to have the minutes available
for immediate viewing on Meeting Place.

3.2 GIS/Groundwater Inventory List

SCDHEC would like to have all wells included in the GIS.

Action Item: Mark to send Kelly Tetra Tech’s completed well list for Parris Island.
3.3 MRP (continued)

The MRP UFP SAP review continued. Notes are included in Day 2, Item 2.2.

3.4 Meeting Review and Closeout

Next Meeting
The next meeting is scheduled for May 19-20, 2009, in Columbia, SC beginning at 8:30 a.m. on the 19"

and concluding at 1:00 p.m. on the 20™. Mark will be the Team Leader, and Kelly will be the Time
Keeper.

Agenda ltems

Check In/Agenda/Action Items Leader/All 60 min
Training Deb 60 min
Site 3 Mark 120 min
Site 14 Mark 60 min
Site 27 Mark 60 min
Site 45 Mark 60 min
SMP Mark 60 min
MRP Mark 60 min
Meeting Closeout All 60 min
Last minute topics and parking lot items All ?

Tentative Meeting Dates/Proposed Location

July 14-15, 2009 MCRD Parris Island, TRC Meeting
September 15-16, 2009 Columbia, SC
November 17-18, 2009 MCRD Parris Island, TRC Meeting

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.
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A

Training (DiSC)

Agenda too full

Annie on Team

consideration)

Cancelled agenda item (without full Team

UXO discussion

% day, full day, ¥> day

Guests (expertise)

Site tours were inefficient; also need vehicle
large enough for all Team members

Working together

Consider a straw man UFP SAP first as opposed
to the overwhelming draft document

Entire Team at dinner

Action Items
MCRD Parris Island Partnering Meeting
March 17-19, 2009

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. | By 04-01-2009
03.09.1.1.2 Charles Will prpwde information confirming that LNAPL at Site 27 is By 03-24-2009

not a listed waste to Team members.
Send alternatives (realistic schedule) to Tier Il for their o
03.09.1.3.1 Charles consideration regarding the Site 3 FY09 ROD timeline. By 03-24-2009
Send extension requests to USEPA and SCDHEC for new After Tier Il
03.09.1.3.2 Charles milestones. guidance
03.09.2.2.1 Charles Clarify if closed MRP sites are to be added to the FFA. By 04-02-2009
03.09.2.2.2 Mark gfgose sediment PALs for at Parris Island for the UFP By 04-02-2009
Review the background data set for Site 3 and propose if it
03.09.2.2.3 Mark is appropriate for use at the UXO sites (for sediment and By 04-02-2009
soils).
03.09.2.2.4 Heber Investlgate.wh_ether or not permission is required to leave By 04-02-2009
cut vegetation in the marsh.
03.09.2.2 5 Tim Investigate any flying restrictions associated with the aerial By 04-02-2009
magnetometer survey for UXO 06.
Update UFP SAP with the verbal comments noted carrying
03.09.2.2.6 Mark the concepts throughout the document to the remaining, By 05-19-2009
similar worksheets.
Set up a conference call (with a scribe) to discuss Site 3
with Team members and Ron Kinlaw, MCRD Conservation
03.09.3.1 Mark Law Enforcement Officer, and to scope the fish tissue By 04-02-2009
Sampling and Analysis Plan.
03.09.3.2 Mark Mark to send Kelly Tetra Tech’s completed well list for Parris By 05-19-2009

Island.

Action Items Developed January 2009

Iltem

Responsible

Action ltem

Due Date

01.09.1.1

Charles

Arrange a conference call with Team members to discuss

By 02-10-2009
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conceptual site model for vapor intrusion Site 45. Ongoing
—waiting for TINUS PhD to be available for call.

01.09.1.5.2

Mark

Overlay UXO map with Site map. Done — will send out
electronically to Team members.

Done

01.09.1.7

Team

Provide SCDHEC (Meredith) with comments on the
CA 400/550 spreadsheet regarding dates, information, and
the new sites identified post signing of the FFA. Done

Done

01.09.1.8

Tier Il
(Stacey)

Take the lead in facilitating determination of how and if sites
can be added to the FFA and reporting back to Tier I.
Ongoing

By 02-28-2009

01.09.2.2.1

Lila

Arrange a conference call between SCDHEC and EPA to
discuss the Technical Memorandum to determine if in
agreement or concurrence after EPA reviews the Technical
Memorandum. Done

Done

01.09.2.2.2

Mark

Arrange a conference call with all risk assessors and all
Team members to determine if in agreement or concurrence
and decide on a path forward for Site 3. Done

Done

01.09.2.2.3

Charles

Research what is involved with fish tissue sampling and
starting a Work Plan for Site 3 and locate the 1998 RI.
Done — Have an example fish tissue plan from Pearl
Harbor and working with a support group. Working with
Sherri Eng (chemist), NAVFAC SE.

Done

01.09.2.3.1

SCDHEC
(Sommer)

Investigate if a NPDES permit is required since Site 45
chlorinated solvents are being discharged into the marsh.
Done — not a point discharge; it is seepage. Will be
handled under the stormwater program.

Done

01.09.2.3.2

Mark

Post the Tri-Services guidance for vapor intrusion on the
Tetra Tech ftp site. Done

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 — still reviewing data.

By 01-14-2009

01.09.2.4.2

Charles

Provide the MIP data referenced in the preliminary data
analysis to Team members (Site 27). Done — no new MIP
data — see Site 55 PA report appendix.

Done

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

01.09.2.5

Charles/Mark

Develop a schedule and arrange a conference call for
Site 3. Done

Done

Action Items Developed October 2008

Item

Responsible

Action ltem

Due Date

11.08.1.1.1

Deb

Update the Team contract/contact list (again). Add Tim,
remove Joe. Done

Done

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

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

11.08.1.3.4

Charles

Speak with NAVFAC attorneys and get further information
regarding LNAPL concentrations at Site 27 and P-listed
wastes. Done — Joe Logan, TtNUS, confirmed LNAPL is
not a listed waste.

Done
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Ongoing —
Meredith / Look into the WWTP demolition and SWMU 42 to see if internal
11.08.1.4 . . .
Charles regulatory oversight and/or closure are needed. Ongoing meeting to be
held
11.08.2.2.3 | Charles Prepa.re a draft extension letter for the Site 27 RI D1. Agenda Item
Ongoing — dependent on path forward.
11.08.2.2.4 | Tim Develop a list of OWS for the state. Ongoing By 01-16-2009
Arrange a conference call with Team members after the .
11.08.2.3.2 | Mark development of the UFP SAP for Site 14. Ongoing Ongoing
Previous Action Items
Item Responsible Action Item Due Date
Provide RTC for SCHDEC remaining SI/CS comments.
0605-013 | Mark Ongoing — need to include most recent data and submit Ongoing
report.
Provide an approval letter for Site 1 LTM WP. Ongoing —
0703-12 Lila Lila needs a change page to write the letter. Mark to Done
provide the change page. Done
A0801-03 | Heber Provide an engineering analysis to support demolition By 03-01-2009

materials disposal (temp lodging 200). Ongoing

Parking Lot Items
MCRD Parris Island Partnering Meeting
March 17-19, 2009

Parking Lot Items from March 2009

Site 45 NPDES (Joe, SCDHEC)
Agenda time frames — last day, scheduled flights
It was suggested to break on the last day before lunch (1:00).
UXO sites, MC sites — NFA — real estate regs — deed restrictions, annotations (state)
Site 3 — conference call — what is going to be discussed (agenda, scribe)

Parking Lot Items from January 2009

Ground rules exercise — Deb

Tier | expectations of Tier Il — Feedback for Tier I
Meeting Evaluation
Exit Strategy

10




Leader: Mark Sladic

Members Present:

Guests:
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MCRD PARRIS ISLAND PARTNERING MEETING
May 18-20, 2009
MCRD Parris Island, SC

Time Keeper: Meredith Amick

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 Il Link

Pat Franklin The Management Edge, Facilitator
Libby Claggett Tetra Tech, Jacksonville, Scribe
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

Action Items Developed May 4, 2009 (Conference Call)

Scribe: Libby Claggett

Check-in, Agenda Modifications/Additions, Ground Rules, Minutes Approval, Parking Lot
Review, Action Item Review

Item Responsible Action Item Due Date

Charles to check with Steve Beverly regarding the NAVFAC

05.09.1cc Charles acceptance of a Hazard Index greater than 1. Done — Done
checked with David Barclift — no policy

05.09.2cc Mark Mark to provide Meredith with the model from NOAA. Done | Done

Amy and Amy and Dave to review assumptions to minimize Before next
05.09.3cc . ) .
Dave uncertainty. Ongoing meeting

Meredith to check with the state ichthyologist regarding their

05.09.4cc Meredith opinion on using red drum fish in the fish tissue sampling. OBE
OBE

05.09.5¢C Meredith Meredith to check on state protocol for fish tissue sampling Done
and send to Lila. Done
Mark to have information together including a chart of fish

05.09.6¢cc Mark (foraging range, home range of the species), species Done
information, etc. by the next meeting. Done
John to send Mark Sladic the .pdf files (life history

05.09.7cc John information) on red drum, flounder, mullet, etc. so Mark can | Done
send to all Team members. Done
Team members to prepare a list of information they feel

05.09.8cc Team should be included on the fish table (i.e., food items, Done

maximum reasonable age, etc.) and send to Mark. Done
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Mark to prepare a draft agenda to for the next meeting and

05.09.9cc Mark 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 Provm!e comments tc_J Mark on the Path Forward for Site 27. By 04-01-2009
Ongoing — agenda item
Will provide information confirming that LNAPL at Site 27 is
03.09.1.1.2 Charles not a listed waste to Team members. Ongoing - Mark By 03-24-2009
needs to send information to Team members.
Send alternatives (realistic schedule) to Tier Il for their
03.09.1.3.1 Charles consideration regarding the Site 3 FY09 ROD timeline. By 03-24-2009
Ongoing — Cannot make FY09 timeline for Site 3 ROD
03.09.1.3.2 Charles Sgnd extension requests to USEPA and SCDHEC for new By 06-01-2009
milestones. Ongoing
Clarify if closed MRP sites are to be added to the FFA.
Ongoing — Steve Beverly said no. Texas does add o
03.09.22.1 Charles closed sites to FFA. Charles to check with Navy Tier |l By 04-02-2009
for direction.
03.09.2.2 2 Mark Propose seqlment PALs for at Parris Island for the UFP By 04-02-2009
SAP. Ongoing
Review the background data set for Site 3 and propose if it
03.09.2.2.3 Mark is appropriate for use at the UXO sites (for sediment and By 04-02-2009
soils). Ongoing — need more information
Investigate whether or not permission is required to leave o
03.09.2.2.4 Heber cut vegetation in the marsh. Ongoing By 04-02-2009
Investigate any flying restrictions associated with the aerial
03.09225 Tim magngtometer survey for UXQ 06. .Ongomg - Chques to By 04-02-2009
get with Tt and Navy to see if aerial mag survey is
necessary. Mark to schedule a conference call.
Update UFP SAP with the verbal comments noted carrying
03.09.2.2.6 Mark the concepts throughout the document to the remaining, By 05-19-2009
similar worksheets. Ongoing
Set up a conference call (with a scribe) to discuss Site 3
03.09.3.1 Mark with Team members and Ron Kinlaw, MCRD Conservation Done
A Law Enforcement Officer, and to scope the fish tissue
Sampling and Analysis Plan. Done
03.09.3.2 Mark Mark to send !(elly Tetra Tech’s completed well list for Parris By 05-19-2009
Island. Ongoing
Action Items Developed January 2009
Item Responsible Action Item Due Date
Arrange a conference call with Team members to discuss
01.09.1.1 Charles conceptual site model for vapor intrusion Site 45. Ongoing | By 06-01-2009
—waiting for TtNUS PhD to be available for call.
Take the lead in facilitating determination of how and if sites
01.09.1.8 Tier Il can be added to the FFA and reporting back to Tier I. Done Done
A (Stacey) —add MMRP sites to FFA and track other sites

elsewhere.
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Attain the proposal from the RAC contractor and share with
Team members. Ongoing — Proposal attained, but not

01.09.2.4.1 Charles shared with Team. Have not decided on technology for By 01-14-2009
Site 45. Need to have EE/CA for Site 27.
Arrange a conference call with Team members to discuss

01.09.2.4.3 Mark comments on the Proposed Path Forward for Site 27. | By 01-31-2009

Ongoing —waiting for comments

Action Items Developed October 2008

Item Responsible Action Item Due Date

Revise April 2008 meeting minutes for approval by the

11.08.1.1.2 | Mark Team. Team members please resend any comments to By 01-31-2009
Mark. Ongoing —waiting on comments from EPA.
Send Kelly the list of missing sites for the Base Sites map.

11.08.1.1.5 | Mark Done. Mark to contact Joe Hamilton to get information on | By 01-31-2009
missing sites. Ongoing

Ongoing —
Meredith / Look into the WWTP demolition and SWMU 42 to see if internal
11.08.1.4 . . X
Charles regulatory oversight and/or closure are needed. Ongoing meeting to be
held

11.08.2.2.3 | Charles Prepa're a draft extension letter for the Site 27 RI D1. Agenda Item
Ongoing — dependent on path forward.

11.08.2.2.4 | Tim Develop a list of OWS for the state. Ongoing By 01-16-2009
Arrange a conference call with Team members after the :

11.08.2.3.2 | Mark development of the UFP SAP for Site 14. Ongoing Ongoing

Previous Action Items
Item Responsible Action Item Due Date

Provide RTC for SCHDEC remaining SI/CS comments.

0605-013 | Mark Ongoing — need to include most recent data and submit Ongoing
report. Mark needs EMAC report from Charles or Meredith.

A0801-03 | Heber Prowde an engineering analysls to support dgmolltlon By 03-01-2009
materials disposal (temp lodging 200). Ongoing

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 recreational) from consumption of fish (Site 3
COCs) from the Site 3 pond?
Recreational
Subsistence (99th percentile) (EPA subsistence guidance)
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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 Site 3 (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)

Targel Analyte Recreational Fisher Subsistence Fisher
Non- Carcinogens ~ Nonm- | Carcinogens

carcinogens carcinogcns
Totai DDT 0.2mghkg | 0117 mgkg | 0.0245mg/kg | 1.44E-2 mgikg |
Total PCBs ~0.008 mgrkg 0.02 malkg 9.83E-4 mg/kg | 2.45E-2 mg/kg
Copper | 5.4mgkg 5.4 mglkg
Mercury 0.04 mgtkg | 0.0049 mgy/ky
Zinc 41 mg/kg Il 41 mgkg |

RSL calculator to develop values — USEPA will check
No Region 3 (dated)

Subsistence fishing screening values

Use 10°® 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.
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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 Site 3 (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.

Is ref. s Site 3
data > Mo data > Mo
screening Screening
values? values?
Yes Yes
Refer to
appropriate
stakeholders Conduct
Risk
Yas Assessment
s Site 3
data = Yes Is it
SCreening = ref wvalug?
values? I5 rigk Mo Current remedy is
unacceptable? final ROD.
Remove signage.
Mo Mo
Yes
Implement further
LUCs with stakeholder
buy in and
risk communication

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.
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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