11/1/2008 — 05HE]

Final

Sampling and Analysis Plan
BT-11 Site 87 Site Investigation

Marine Corps Air Station Cherry Point
Cherry Point, North Carolina

.I Naval Facilities Engineering Command

NAVFAC MID-ATLANTIC

Prepared for

Department of the Navy

Naval Facilities Engineering Command
Mid-Atlantic

Contract No. N62470-02-D-3052
CTO-0207

November 2008

Prepared by
CH2Z2MHILL




”///2006%— PESET

Final

Sampling and Analysis Plan
BT-11 Site 87 Site Investigation

Marine Corps Air Station Cherry Point
Cherry Point, North Carolina

Contract Task Order 0207
November 2008

Prepared for

Department of the Navy
Naval Facilities Engineering Command
Mid-Atlantic

Under the

NAVFAC CLEAN III Program
Contract N62470-02-D-3052

Prepared by

@ cHz2MHILL
E__3

Virginia Beach, Virginia



MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP
REVISION NUMBER: 2

NOVEMBER 2008

PAGE 3

SAP Worksheet #1—Title and Approval Page

Draft
SAMPLING AND ANALYSIS PLAN
(Field Sampling Plan and Quality Assurance Project Plan)
November 2008

BT-11 Site 87 Site Investigation
Marine Corps Air Station Cherry Point
Cherry Point, North Carolina

Prepared for:
Department of the Navy
Naval Facilities Engineering Command
Mid-Atlantic

Prepared by:
CH2M HILL
5700 Cleveland Street, Suite 101
Virginia Beach, VA 23462

Prepared under:
NAVFAC CLEAN III Program
Contract N62470-02-D-3052
CTO-207



MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP
REVISION NUMBER: 2

NOVEMBER 2008

PAGE 5

REVIEW SIGNATURES:

DOUG BITTERMAN / CH2M HILL ACTIVITY MANAGER / DATE

PAUL FAVARA / CH2M HILL PROGRAM QUALITY MANAGER / DATE

APPROVAL SIGNATURES:

SHERRI ENG / NAVFAC QA OFFICER / DATE

Jm/ﬂ XM%’S"@E 11/3/08

Other Approval Signatures:__ -
LAURA LAMPSHIRE / CH2M HILL PROJECT MANAGER / DATE

JAN NIELSEN / NAVFAC MID-ATLANTIC RPM / DATE

JEFF CHRISTOPHER / MCAS CP IRPM / DATE

GEORGE LANE / NCDENR RPM / DATE



MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP
REVISION NUMBER: 2

NOVEMBER 2008

PAGE 7

Executive Summary

This Sampling and Analysis Plan (SAP) is prepared to support the proposed Site
Investigation (SI) at BT-11, Site 87, which is located at an offsite range complex associated
with Marine Corps Air Station (MCAS) Cherry Point, North Carolina. The SI will be
conducted as a series of quarterly field mobilizations to Site 87 over the course of one year.
The first event will involve the installation of three permanent monitoring wells, which will
subsequently be sampled, as well as the collection of four surface soil samples. The
remaining three events will consist of the quarterly sampling of the three new monitoring
wells. The objective of this investigation is to understand the occurrence of potential
4-methylphenol and lead contamination at Site 87.

In accordance with the Intergovernmental Data Quality Task Force (IDQTF) Uniform
Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (IDQTF, 2005), this United
States Navy (Navy)-specific SAP includes 37 worksheets that detail various aspects of the
environmental investigation process and serve as guidelines for the field work and data
quality. The site-specific laboratory and field standard operating procedures (SOPs) are
located in Appendixes A through C of this SAP (on CD-ROM).

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, is conducting the Site
Investigation under a North Carolina State-led remediation project under the direction of
the North Carolina Department of Environment and Natural Resources (NCDENR).

This document will help ensure that environmental data collected or compiled are
scientifically sound, of known and documented quality, and suitable for intended uses. The
laboratory information cited in this SAP is for the analytical laboratories that are currently
contracted to provide analytical services for this investigation. The analytical services for
this investigation will be provided by Empirical Laboratories. Additionally, data validation
services will be provided by Environmental Data Services.
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Abbreviations and Acronyms

3R recognize, report, retreat

bgs below ground surface

BT Bombing Target

CAP Corrective Action Plan

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CLP Contract Laboratory Program

CcOoC chain of custody

CPR cardiopulmonary resuscitation

CRQL Contract Required Quantitation Limit

DO dissolved oxygen

DoD Department of Defense

DQI Data Quality Indicators

EIS Environmental Information Specialist

ft foot/ feet

FTL Field Team Leader

HAZWOPER Hazardous Waste Operations and Emergency Response
HSP Health and Safety Plan

IDL Instrument Detection Limit

IDQTF Intergovernmental Data Quality Task Force
IDW investigation-derived waste

IP/FP Implementation Plan/Fee Proposal

LCS laboratory control sample

LTM long-term monitoring

MCAS Marine Corps Air Station

MCL Maximum Contaminant Level

MDL Method Detection Limit

mg/kg milligram per kilogram

MRP Munitions Response Program

MS matrix spike

MSD matrix spike duplicate

NAVFAC Naval Facilities Engineering Command
Navy United States Navy

NC2LGW  North Carolina 2L Groundwater Quality Standards
NCSSL North Carolina Soil Screening Level

NCDENR North Carolina Department of Environment and Natural Resources
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NFA
NIRIS

ORP

PAL
PM

PQL
PRG

QAPP
QC
QL

RL
RPD
RPM

SAP

SI
SNEDD
(0]
SSC-HW
SVOC

TBD
TIC

UFP
USEPA
UXxO

No Further Action
Navy Installation Restoration Information Server

oxidation-reduction potential

Project Action Limit

Project Manager

Practical Quantitation Limit
preliminary remediation goal

Quality Assurance Project Plan
quality control
Quantitation Limit

Reporting Limit
Relative Percent Difference
Remedial Project Manager

Sampling and Analysis Plan

Site Investigation

Supplemental NIRIS Electronic Data Deliverable
Standard Operating Procedure

Site Safety Coordinator- Hazardous Waste
semivolatile organic compound

to be determined
tentatively identified compounds

Uniform Federal Policy
Environmental Protection Agency
unexploded ordnance
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SAP Worksheet #2—SAP Identifying Information

Site Name/Number: BT-11, Site 87
Operable Unit: (Not applicable)
Contractor Name: CH2M HILL
Contract Number: N62470-02-D-3052
Contract Title: Navy CLEAN llI

Work Assignment Number: CTO-207

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the
requirements of the Intergovernmental Data Quality Task Force (IDQTF) Uniform Federal
Policy for Quality Assurance Plans (UFP-QAPP) (IDQTF, 2005) and EPA Guidance for
Quality Assurance Project Plans, EPA QA/G-5, QAMS (USEPA, 2002).

2. ldentify regulatory program: North Carolina state-led remediation project under the North
Carolina Department of Environment and Natural Resources (NCDENR).

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Meeting held in Wilmington, NC, with George Lane
(NCDENR), Bill Friedmann (CH2M HILL), Rodger Jackson
(NAVFAC Mid-Atlantic), Jeff Christopher (Marine Corps Air
Station [MCAS] Cherry Point Environmental Affairs Dept.),
and Jan Nielsen (Naval Facilities Engineer Command
[NAVFAC] Mid-Atlantic) to discuss George Lane’s comments
on the draft Corrective Action Plan (CAP) for Bombing Target
(BT)-11, and to come to an agreement on the steps
necessary to complete the CAP. The sampling elements of
this investigation were determined during this meeting. 5/10/07

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

Title Date
Final Work Plan, Site Investigation at Point of Marsh BT-11

(Sites 1-32, 86, 87, 88, and 89), Marine Corps Air Station

Cherry Point, North Carolina 1999

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

NAVFAC Mid-Atlantic, Lead Agency; Department of Defense (DoD), Land Owner; NCDENR,
Lead and State Requlatory Agency.

7. Data Users: NAVFAC Mid-Atlantic, Lead Agency; DoD, Land Owner; NCDENR, Lead
and State Regulatory Agency; Subcontractor (CH2M HILL).

All SAP Elements required for this project are described herein on the 37 UFP-SAP
Worksheets. Therefore, the crosswalk table is not necessary for this project.



MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2
NOVEMBER 2008
PAGE 17

SAP Worksheet #3—Distribution List

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing Address

Document Control Number

Janice Nielsen

Remedial Project
Manager (RPM)

NAVFAC Mid-Atlantic

Phone: (757) 322-8339
Fax: (757) 322-8280

Email: janice.nielsen@navy.mil

(Mailing and FedEx address)
Commander NAVFAC Midland
Attn: Janice Nielsen

LRA, Building C, NC IPT

6506 Hampton Boulevard
Norfolk, VA 23508-1278

George Lane

Project Manager (PM)

NCDENR

Work Phone: (919) 508-
8462

Emergency Phone: (336)
202-8665

Fax: (919) 733-4811

Email: george.lane@ncmail.net
Home Email: GeorgeL100@aol.com

(Mailing and Fed Ex address)

NCDENR, Superfund Section
401 Oberlin Road, Suite 150
Raleigh, NC 27605

(A PANAGON number will be
assigned when the final
document is being prepared.)



mailto:george.lane@ncmail.net

MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2
NOVEMBER 2008
PAGE 18

SAP Worksheet #3—Distribution List (continued)

Name of SAP
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing Address Document Control Number
Jeff Christopher | MCAS Cherry Point MCAS Cherry Point Phone: (252) 466-4421 Email: jeffrey.christopher@usmc.mil

Installation Restoration

Environmental Affairs

Fax: (252) 466-2000

(Mailing address):

Program (IRP) Project | Department MCAS Cherry Point
Manager PSC Box 8006
Cherry Point, NC 28533-0006
(FedEx address):
MCAS Cherry Point
Building 4223, Access Road
Cherry Point, NC 28533-0006
Bonnie Capito Librarian NAVFAC Atlantic (757) 322-4785 bonnie.capito@navy.mil
Doug Bitterman | Activity Manager CH2M HILL (757) 671-6209 Doug.bitterman@ch2m.com
(703) 627-3291 (cell)
Laura Project Manager CH2M HILL (301) 570-1042 (home) Laura.lampshire@ch2m.com
Lampshire (301) 580-0027 (cell)
Anita Dodson Program Chemist CH2M HILL (757) 671-6218 Anita.dodson@ch2m.com
Paul Favara Program QA Manager CH2M HILL (352) 335-5877 x52396 Paul.favara@ch2m.com
Megan Hilton Project Chemist CH2M HILL (401) 619-2657 Megan.hilton@ch2m.com
Genevieve Project Environmental CH2M HILL (757) 671-6284 Genevieve.moore@ch2m.com
Moore Information Specialist
(EIS)
Steve Beck Health and Safety CH2M HILL (414) 272-2426 x277 Steven.beck@ch2m.com
Officer
To be Field Team Leader CH2M HILL TBD TBD
determined (FTL)
(TBD)
TBD Field Crew Members CH2M HILL TBD TBD
Marcia Project Manager Empirical Laboratories (615) 345-1115 mmcginnity@empirlabs.com

McGinnity
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SAP Worksheet #3—Distribution List (continued)

Name of SAP
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing Address Document Control Number
TBD IDW Disposal TBD TBD TBD
Subcontractor

Nancy Weaver

Senior Chemist

Environmental Data
Services (EDS)

(757) 564-0090

nweaver@env-data.com
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SAP Worksheet #4—Project Personnel Sign-Off Sheet

The key personnel listed below are required to read the SAP. The project manager will track this information and ensure that information from this
completed sign-off sheet is included in the central project file.

SAP Section

Name

Organization/Title/Role

Telephone Number

Signature/email receipt

Reviewed Date SAP Read

Janice Nielsen

Navy RPM

(757) 322-8339
(757) 617-0987 (cell)

Jeff Christopher

MCAS Environmental Affairs
Department/ IRPM

(252) 466-4421

George Lane

NCDENR/ Project Manager

(919) 508-8462

Doug Bitterman

CH2M HILL/Activity Manager

(757) 671-6209
(703) 627-3291 (cell)

Laura Lampshire

CH2M HILL/PM

(301) 570-1042 (home)
(301) 580-0027 (cell)

11/3/08

Anita Dodson

CH2M HILL/Program Chemist

(757) 671-6218

Paul Favara

CH2M HILL/Program Quality Manager

(352) 335-5877 x52396

Megan Hilton

CH2M HILL/Project Chemist

(401) 619-2657

Genevieve Moore

CH2M HILL/ Project EIS

(757) 671-6284

Steve Beck

CH2M HILL/Health and Safety Officer

(414) 272-2426 x277

To be determined (TBD)

CH2M HILL/Field Team Leader (FTL)

TBD

TBD

CH2M HILL/Field Crew Members

TBD

Marcia McGinnity

Empirical Laboratories/ Project
Manager

(615) 345-1115
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SAP Worksheet #4—Project Personnel Sign-Off Sheet (continued)

Name

Organization/Title/Role

Telephone Number

Signature/email receipt

SAP Section
Reviewed

Date SAP Read

TBD

IDW Disposal Subcontractor

TBD

Nancy Weaver

EDS/Senior Chemist

(757) 564-0090
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SAP Worksheet #5—Project Organization Chart

George Lane Janice Nielson
NCDENR RPM fr=s==mmun= Navy RPM
919-508-8462 757 322-8339
~— @
(" ) /
snnnnnnn Line of
Communication Doug Bitterman ) &?Mcgzsg’&her
CH2M HILL 252-466-4421
] Activity Manager
= Line of 757-671-6209
Authority \
- J .
Steve Beck Laura Lampshire
CH2M HILL CH2M HILL
H&S Officer ====uunnns Project Manager

414-272-2426 x277 ) $301-570-1042
Vs

—

TBD Genevieve Moore
CH2M HILL CH2M HILL

Field Team Lead Project EIS

Sherri Eng
EEsssEsEEEEEEEEEEE NavaAOf'ﬁCer

757-322-4366

Paul Favara
CH2M HILL

Program QM
352-335-5877 x52396

Anita Dodson
CH2M HILL

T

Program Chemist
757-671-6218

Megan Hilton
CH2M HILL
Project Chemist
401-619-2657

757-671-8311 §

TBD TBD TBD TBD
Drilling Surveying Utility Locating

Subcontractor Subcontractor Subcontractor Subcontractor

Nancy Weaver
IDW Disposal EDS

Senior Chemist
757-

arcia McGinnity

= === = alEmpirical Labs
Project Manager
564-0090

615-345-1115
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SAP Worksheet #6—Communication Pathways

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or e-malil

Procedure

Point of Contact with NCDENR

Navy RPM for MCAS Cherry
Point

Janice Nielsen

(757) 322-8339

Primary point of contact for the Navy; All materials and
information pertaining to the project will be forwarded to
George Lane (NCDENR) by the RPM following review.

Environmental Manager

MCAS Cherry Point Installation
Restoration Program (IRP)
Project Manager

Jeff Christopher

(252) 466-4421

Oversees all IRP remedial activities at USMC Cherry Point.
Any issues that may impact the Cherry Point operations are
to be reported to him immediately.

Primary contact for CH2M HILL
activities

CH2M HILL Activity Manager
for MCAS Cherry Point

Doug Bitterman

(757) 671-6209

Primary point of contact for Navy and MCAS Cherry Point
RPMs; oversees CH2M HILL project delivery for this project.

Manage all Project Phases

CH2M HILL Project Manager
for this project

Laura Lampshire

Primary modes of communication are phone, email, letter,
document submittal; timing dependent on nature of
communication and pre-defined schedules, as applicable and
as requested by stakeholder agencies. Implements changes
to the SAP.

SAP changes in the field FTL (To be TBD Notify the PM by phone and email of changes to the SAP
determined) made in the field and the reasons within 24 hours. Changes
will be documented.
Daily Field Progress Reports FTL (To be TBD Field Team Leader will email or fax daily field progress

determined)

reports to contractor project managers on a weekly basis;
telephone communication with project managers on as-
needed basis.

Data tracking from collection through
upload to database

Environmental Information
Specialist (EIS)

Genevieve Moore

(757) 671-6284

EIS will track data from sample collection through upload to
database, ensuring QAPP requirements are met by
laboratory and field staff.

Reporting Lab Data Quality Issues

Laboratory Project Manager

Marcia McGinnity,
Empirical
Laboratory

(615) 345-1115

All QA/QC issues with project filed samples will be reported by
the lab to the EIS, Project Chemist, and Contractor Quality
Assurance Officer within 2 business days.

Field and Analytical Corrective Actions

Program Chemist

Anita Dodson

(757) 671-6218

The need for corrective action for field and analytical issues
will be determined by the Field Team Leader and/or
Contractor Quality Assurance Officer.

Release of Analytical Data

Project Chemist

Megan Hilton

(401) 619-2657

No analytical data can be released until validation is completed
and the Project Chemist has approved the release.
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SAP Worksheet #7—Personnel Responsibilities and Qualifications Table

Education and/or Experience

Name Title/Role Organizational Affiliation Responsibilities Qualifications (Optional)
Janice Nielsen RPM U.S. Navy Coordinates Environmental Restoration
(CERCLA/MRP) activities for/on MCAS
Cherry Point.
Doug Bitterman Activity Manager CH2M HILL Responsible for CH2M HILL B.S. Geology
performance of Environmental M.S. Civil Engineering
Restoration Program work at MCAS 19 years experience
Cherry Point
Senior C ltant Provides senior technical oversight to
enior -onsultan CH2M HILL staff
Laura Lampshire Project Manager CH2M HILL Directs and oversees staff B.S. Geology and Mathematics
M.S. Geophysics
15 years experience
Anita Dodson Program Chemist CH2M HILL Responsible for audits, corrective B.S. Chemistry
action, checks of QA performance 14 years experience
Megan Hilton Project Chemist CH2M HILL Performs oversight of laboratory and B.S. Chemistry and Environmental
data validators; data usability evaluation Science
2 yrs. experience
(To be determined) FTL CH2M HILL Supervises field sampling and (To be determined)
coordinates all field activities
Steve Beck Health and Safety Officer CH2M HILL Oversees H&S for field activities M.S., Occupational Safety and Health
13 yrs. experience
Genevieve Moore Environmental Information | CH2M HILL Manages sample tracking, coordinates B.S. Biology

Specialist (EIS)

with laboratory and data-validator, data
management

0.5 yr experience

Marcia McGinnity

Laboratory PM

Empirical Laboratory

Manages analytical projects from
initiation to completion

B.S. Chemistry and Science Education
20 yrs. experience

Nancy Weaver

Data Validation PM

Environmental Data Services

Performs analytical data review and
validation

B.S. Chemistry
20 yrs. experience
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SAP Worksheet #8—Special Personnel Training Requirements Table

Personnel Titles /

Specialized Training By Title or Training Personnel / Groups Organizational Location of Training Records /
Project Function Description of Course Training Provider Date Receiving Training Affiliation Certificates
Environmental Field Hazardous Waste Operations and Various registered Project- FTL, and others TBD FTL, Field team CH2M HILL Human Resources
Work Emergency Response (HAZWOPER) organizations specific members, site-safety Department
40-hour training coordinators, all from
CH2M HILL
8-hour refreshers
CPR/First Aid
Site Safety Coordinator- Hazardous
Waste (SSC-HW) training
Environmental Field 3R (Recognize, Report, Retreat) Internal to CH2M Project- All field crew members FTL, Field team Document in personal Health and
Work Training HILL (training DVD) | specific members, site-safety Safety Plan (HSP) file
coordinators, all from
CH2M HILL
Site Safety Coordinator Site Safety Coordinator- Hazardous Internal to Every 3 At least one field crew SSC/ CH2M HILL CH2M HILL Human Resources
Waste Training CH2M HILL years member must be Department
designated as the SSC
UXO Clearance Minimum qualification standards as U.S. Military During UXO Clearance UXO Clearance U.S. Military records
Technician described in the Department of military Technician Technician,
Defense Explosives Safety Board, service CH2M HILL
DDESB TP18, “Minimum
Qualifications for Unexploded
Ordnance (UXO) Technicians and
Personnel, 20 December 2004, or
latest edition.
Hazardous Waste Operations and . ) Proiect-
Various registered rojec CH2M HILL Human Resources
E R HAZWOPER ™
mergency Response ( ) specific Department

40-hour training
8-hour refreshers

CPR/First Aid

organizations
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SAP Worksheet #9—Project Scoping Session Participants Sheet

Project Name: Groundwater Well Installation and
Sampling, BT-11, Site 87

Projected Date(s) of Sampling: Summer 2008

Project Manager: Laura Lampshire

Site Name: BT-11, Site 87
Site Location: MCAS Cherry Point, North Carolina

Date of Session: 5/10/07

Scoping Session Purpose: Meeting with NCDENR regulator to discuss his comments on a Corrective Action Plan
(CAP) for Site 87. The regulator indicated the sampling he would like to see occur in order to feel comfortable
proceeding with a CAP for the site, and NAVFAC Mid-Atlantic concurred with the proposed sampling elements that

were identified during this meeting. Meeting was held in Wilmington, NC.

Name Title Affiliation Phone # E-mail Address Project Role
George Lane RPM NCDENR Work Phone: Email: Primary regulatory
(919) 508- george.lane@ncmail.net agency stakeholder
8462
Emergency .
Phone: (336) | comebmalt
202-8665 eorge aol.com
Fax: (919)
733-4811
Janice Nielsen RPM NAVFAC Mid- Phone: (757) Email: Manages ERN
Atlantic 322-8339 janice nielsen@navy.mil (CERQLA/MRP)
Fax: (757) activities for MCAS
322-4530 Cherry Point
Bill Friedmann Activity Manager for | CH2M HILL 757-671-6223 William. Friedmann@ Oversee project
MCAS Cherry Point CH2M.com work performed by
CH2M HILL
Jeff Christopher MCAS Cherry Point | MCAS Cherry 252-466-4421 jeffrey.christopher@us Manages IRP
IRPM Point me.mil environmental
Environmental activities at MCAS
Affairs Dept. Cherry Point
Rodger Jackson Supervisor, NC IPT [ NAVFAC Mid- 757-322-4589 | rodger.jackson@navy. Former NAVFAC
Atlantic Mid-Atlantic RPM

mil

Comments/Decisions:

The meeting was conducted to discuss NCDENR comments on the draft Corrective Action Plan
(CAP) for Site 87. The CAP proposed the implementation of land use restrictions as the remedy
to address potential lead and 4-methylphenol contamination found during an earlier Site
Investigation (SI) that included Site 87. The NCDENR comments on the Draft CAP raised
questions about the results reported in the earlier SI report. During the meeting, the NCDENR
regulator indicated that additional sampling activities for lead and 4-methylphenol would be
necessary for him to feel comfortable proceeding with a CAP for Site 87. The sampling scheme
laid out during this meeting, and that was agreed upon by the NCDENR RPM and the
NAVFAC Mid-Atlantic RPM, is as presented in this SAP.
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued)

In addition to the elements of the sampling activities, it was also agreed upon at this meeting
that the results of the sampling would be captured in an SI Addendum rather than a new CAP
that incorporated the sampling results. The strategy that was discussed during the meeting was
that if the sample results come back below the soil screening levels (SSL) and North Carolina 2L
Groundwater Quality Standards (NC 2L GW), the team would proceed to prepare a No Further
Action (NFA) CAP. If the results come back indicating some site-related contamination in either
soil or groundwater, the team would proceed to prepare a CAP that incorporated the new data
in the remedy selection.

Action Items:

CH2M HILL was tasked with preparing a cost estimate to perform the well installation and soil
and groundwater sampling as presented in this SAP. Permanent monitoring well installations
rather than temporary wells were planned due to the multiple rounds of groundwater sampling
included in the sampling scheme and due to the possibility for future sampling in the event
LTM became part of a remedy for the site.

Consensus Decisions:

See the Comments/ Decisions section above.
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SAP Worksheet #10—Problem Definition

The Point of Marsh Bombing Target 11 (BT-11) is located on Piney Island, a marshy island in
Pamlico Sound approximately 30 miles east of MCAS Cherry Point, North Carolina (Figure 2).
BT-11 is affiliated with MCAS Cherry Point, and is presently used by the military for aerial
target practice and is known to contain unexploded ordnance (UXO). There are four sites at
BT-11 where the disposal of non-ordnance wastes may have occurred: Site I-32, Site 87, Site 88,
and Site 89.

Tidal wetlands are prominent across BT-11, with upland areas occurring primarily adjacent to
the gravel roadbeds. The upland areas are generally vegetated with grasses and undergrowth.

Site 87 refers to a former waste disposal area located approximately Y4-mile northwest of
Building 9037, on the northeast side of the Main Road (Figure 3). This site is approximately

20 feet by 20 feet in area, and is predominantly marshy, except for an area immediately adjacent
to the Main Road.

According to facility personnel, Site 87 originated as a disposal site when a bulldozer sank into
the marsh and became stuck at that location, and upon being pulled out, the resulting
depression was subsequently used as a disposal pit. The waste materials reported to possibly
have been disposed of at Site 87 during the mid-1970s included batteries and motor oils.

Shallow soils beneath Site 87 were found to be generally silt to 4 feet below ground surface, and
then underlain by saturated, silty sand to medium sand to 8 feet below ground surface. The first
encountered groundwater occurs a few feet below the ground surface. No permanent
groundwater monitoring wells have been installed at the site and the groundwater flow
direction is unknown. However, based on the topography, the general direction of shallow
groundwater flow is estimated to be towards Jacks Bay of the Pamlico Sound to the southeast.

Access to BT-11 is prohibited except for authorized personnel. Potential human receptors at
Site 87 are BT-11 employees; specifically, the occupants of the buildings located on the eastern
end of BT-11 near Jacks Bay. However, these human receptors have no direct contact with the
soil at Site 87. No water supply wells are located within the impacted area of the site. The
nearest residential areas are approximately 5 miles from BT-11, and one single water supply
well is located within a 4-mile radius used for military personnel and staff at BT-11. This water
supply well is screened from 400 to 430 feet below ground surface.

A Site Investigation (SI) conducted in 1999 and 2000 at Site 87 determined that lead in one of
two soil samples (498 mg/kg) and from the sediment sample collected beneath the standing
water of the site depression (292 mg/kg) exceeded the North Carolina soil screening level (NC
SSL) (270 mg/kg) for the protection of groundwater. No lead was detected in any groundwater
samples collected from temporary monitoring wells at Site 87. In addition, one SVOC, 4-
methylphenol, exceeded the NC SSL (17.4 ng/kg) in the two soil samples collected (both 330
ug/kg). No 4-methylphenol or any SVOCs were detected in any of the groundwater samples.
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SAP Worksheet #10—Problem Definition (continued)

The BT-11 SI report concluded that the only constituent of concern (COC) at Site 87 was lead in
soil and sediment. While 4-methylphenol exceeded the NC SSL in two soil samples, the
concentrations did not exceed the applicable residential or industrial human health risk-based
screening criteria (EPA Region 9 Preliminary Remediation Goals [PRGs]), and no
4-methylphenol was detected in any of the groundwater samples, despite the very shallow
water table at the site. The recommendation of the SI report with respect to Site 87 was that a
Corrective Action Plan (CAP) be prepared to address lead contamination in soil. The BT-11 SI
Report was finalized in January 2007 and approved by NCDENR.

In April 2007, a Draft CAP was submitted to NCDENR that proposed a preferred alternative for
Site 87 to address lead contamination in soil using land use controls (LUCs) to eliminate or
reduce pathways of exposure to soil and sediment at Site 87. The proposed LUCs included
restricting land use at Site 87 to industrial uses only and prohibiting intrusive activities (e.g.,
excavation of the ground surface) except for monitoring purposes without prior approval from
NCDENR.

In late April 2007, NCDENR submitted comments on the Draft CAP indicating that NCDENR
was not comfortable with a remedy that did not include long-term monitoring (LTM) for lead
and 4-methylphenol. On May 10, 2007, the Navy and NCDENR met to discuss NCDENR
comments on the Draft CAP and to determine a path forward. During this meeting, the
NCDENR RPM reiterated that he was not comfortable with a remedy for Site 87 that did not
incorporate LTM for lead and 4-methylphenol. In addition, both the Navy and NCDENR
indicated that they felt there was a strong possibility that additional soil and groundwater
sampling at Site 87 would result in samples with COC concentrations below regulatory
standards. Consequently, the Navy and NCDENR agreed to proceed with a supplemental
investigation to collect additional soil and groundwater samples. The supplemental
investigation was to include the collection of 4 soil samples to be analyzed for lead and
4-methylphenol. In addition, 3 permanent monitoring wells were to be installed and sampled
during 4 quarterly rounds for lead and 4-methylphenol. It was also agreed that the results of
this supplemental investigation would be reported in a SI Addendum report rather than
preparing a revised draft of the CAP that incorporated the results. The Navy and NCDENR
agreed that if the soil sample results were below NC SSLs and the 4 quarterly rounds of
groundwater results were below the State groundwater quality standards, the Navy could
proceed to prepare a CAP proposing No Further Action (NFA) for Site 87. If the results
indicated exceedances of regulatory standards in either medium, the Navy would proceed to
prepare a CAP that took into account the new data in the remedy selection for Site 87. Based on
an evaluation of the data exceeding regulatory criteria, potential recommendations to be
considered include: initiation of long-term groundwater monitoring; conducting a Remedial
Investigation; preparation of an Engineering Evaluation/Cost Analysis (EE/CA) Report and
potential interim remedial action; and/or imposing land use restrictions.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process
Statements

Who will use the data?

The data will be used by the Navy (and its contractors), MCAS Cherry Point, and NCDENR.
Scientists and engineers will evaluate the data for decision making and a chemist will evaluate
the laboratory data quality.

What are the Project Action Limits (PALs)? (specific detailed list should be provided in WS#15)

The most conservative (lowest) values from the following screening criteria guidelines, as
applicable, will be used as the PALs.

e Soil
Screening Criteria for Soil
Region 9 PRG — Region 9 PRG —
Parameter NC SSL Industrial Soil Residential Soil
Lead (mg/kg) 270 800 400
4-Methylphenol (ng/kg) 17.4 3,100,000 310,000

¢ Groundwater

Screening Criteria for Groundwater

Parameter NC2L MCL Region 9 PRGs
Lead (ng/L) 15 15 15
4-Methylphenol (ug/L) 3.5 - 180

e Per North Carolina regulations (15A NCAC 02L.0202 (b)(1)), when the regulatory standard
for a particular constituent is less than the practical quantitation limit (PQL), a concentration
at or above the PQL constitutes a violation of the standard.

e A specific detailed list of PALs is provided in Worksheet 15
What will the data be used for?

The data will be used to determine whether lead and 4-methylphenol contamination are present
in the soil and groundwater at BT-11, Site 87. Should concentrations above regulatory standards
be detected, the data will be used to aid in the determination of a suitable remedy for the site.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process
Statements

What types of data are needed (matrix, target analytes, analytical groups, field screening, on-site
analytical or off-site laboratory techniques, sampling techniques)?

e Soil and groundwater samples will be submitted to an EPA and State certified off-site
laboratory for analysis.

e The target analytes are lead and 4-methylphenol.

¢ Groundwater samples will be collected using a low-flow sampling technique. Specific
conductance, pH, turbidity, dissolved oxygen (DO), oxidation reduction potential (ORP),
and temperature will be measured in the field during well purging using a Horiba® U-22
Water Quality Meter. Field parameters will be measured to indicate that the water is
representative of the aquifer.

e Soil samples will be collected by using a decontaminated sampling tool, such as a stainless-
steel trowel, at a depth of 0-6 inches below ground surface (bgs).

How “good” do the data need to be in order to support the environmental decision?

The data will be of the quality necessary to provide technically sound and defensible
assessments of potential risks to human receptors. The data will be validated by a third-party
validator using national functional guidance, methodology, and laboratory SOPs as
appropriate. Project-specific quality objectives and SW846 8270C and 6010B methodology along
with laboratory SOPs will be used to validate the data. Data validation qualifiers that are
provided in the National Functional Guidelines will be applied as appropriate.

All samples will be analyzed offsite for lead and 4-methylphenol analysis at the lowest
detection limits feasible. The collected data will be compared to specific regulatory screening
criteria (see Worksheet #15). If the laboratory is not able to achieve PQLSs below screening
criteria, it will report down to the Method Detection Limit (MDL) and qualify the estimated
result with a “J” flag if it is between the MDL and the PQL. North Carolina regulations (15A
NCAC 02L.0202 (b)(1)) state that when the PQL for a constituent exceeds the State standard, the
PQL serves as the standard.

How much data should be collected (number of samples for each analytical group, matrix, and
concentration)?

The investigation at Site 87 will consist of four quarterly events:

e Event 1—four surface soil, three groundwater samples, and one investigation-derived waste
soil sample

¢ Event 2—three groundwater samples

¢ Event 3—three groundwater samples

¢ Event 4—three groundwater samples

All samples will be analyzed only for lead and 4-methylphenol.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process
Statements

Where, when, and how should the data be collected/generated?

e Samples will be collected at Site 87 over a period of 1 year. Events are expected to take place
every 3 months beginning in mid to late 2008.

e Data will be collected and generated in accordance with the procedures outlined in this
UFP-SAP. Specifically, see the SOPs in Appendixes A through C for more details.

Who will collect and generate the data? How will the data be reported?
e CH2M HILL field staff will collect the samples.

e Chemical analytical data will be generated at the offsite analytical laboratory.

¢ The data report will include a Contract Laboratory Program (CLP) Level IV- equivalent
package. This will include a Supplemental Naval Installation Restoration Information
Solution Electronic Data Deliverable (SNEDD) deliverable in Microsoft Excel format and a
hardcopy of the raw data.

How will the data be archived?

The data will be archived in accordance with Navy Guidance. At the end of the project,
archived data will be returned to the Navy.

List the PQOs in the form of if/then qualitative and quantitative statements.

The results of this investigation will be used to determine whether or not corrective action is
necessary for Site 87 at BT-11.

e If the detected soil and groundwater sample concentrations from this investigation are below
their respective NC SSLs and NC Groundwater Quality Standards, then a CAP will be
prepared for BT-11, Site 87 recommending No Further Action (NFA) for the site.

e If any detected soil and groundwater sample concentrations from this investigation are
above their respective NC SSLs and NC Groundwater Quality Standards, then a CAP will be
prepared for BT-11, Site 87 recommending a suitable remedy for the site or recommending
additional data collection activities that are necessary in order to evaluate remedial
alternatives. Based on an evaluation of the data exceeding regulatory criteria, potential
recommendations to be considered include: initiation of long-term groundwater monitoring;
conducting a Remedial Investigation; preparation of an Engineering Evaluation/Cost
Analysis (EE/CA) Report and potential interim remedial action; and/or imposing land use
restrictions.

The decision tree is included in Figure 1.
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SAP Worksheet #12-1—Measurement Performance Criteria Table

Matrix: Surface Soil

SVOA (4-methylphenol)

QC Sample

Analytical Group

Data Quality Indicators

QC Sample Assesses Error
for Sampling (S), Analytical

Method Blank

Laboratory Control
Spike

Surrogate Standards

DFTPP tune

Internal Standards

Matrix spike/matrix
spike duplicate

Field Duplicates

Equipment Rinsate
Blanks

Cooler Temperature
Indicator

Comparability Check

SVOA

Frequency (DQIs) Measurement Performance Criteria (A), or both (S&A)
One every 12 hours Bias / Contamination No target analytes 21/2 QL A
prior to sample
analysis
One per 20 samples Accuracy / Bias Will be spiked with 4-methylphenol at a concentration of 3.3 A
mg/kg;
% recovery should be 40-105%
3 per sample, all Accuracy / Bias Surrogates within: A
samples 2-Fluorobiphenyl: 45-105%
Terphenyl-d14: 30-125%
2,4,6-Tribromophenol: 35-125%
2-Fluorophenol: 35-105%
Phenol-d5/d6: 40-100%
Nitrobenzene-d5: 35-100%
Prior to calibration or | Accuracy / Bias / Precision Degradation of DDT to DDE and DDE must not exceed A
analysis 20%. Benzidine and
pentachlorophenol should be present at their normal
responses, and no peak tailing
should be visible.
3 per sample Accuracy / Bias / Precision Retention time +30 seconds; EICP area within -50% to A
+100% of last calibration verification (12 hours) for each IS.
1 per 20 samples Accuracy / Bias / Precision | Will be spiked with 4-methylphenol at a concentration of 3.3 A
mg/kg;
% recovery should be 40-105%, 30% RPD.

1 per 10 field samples Precision Values >5X QL: + 30% S&A
1 per day of sampling Bias / Contamination No target analytes 2QL S&A
One per cooler Accuracy / Between 2 and 6 degrees C. S

shipped to laboratory Representativeness
All results Comparability Values >5X QL: Field Replicates + 30% S&A

QL = Quantitation Limit

RPD = Relative Percent Difference
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SAP Worksheet #12-2—Measurement Performance Criteria Table

Matrix: Surface Soil

Metals (Lead)

QC Sample Assesses
Error for Sampling (S),

Analytical Data Quality Analytical (A), or both
QC Sample Group Frequency Indicators (DQIs) Measurement Performance Criteria (S&A)
Method Blank Every 12 hours prior to | Bias / Contamination No target analytes 21/2 QL A
sample analysis
Laboratory Control One every 20 samples Accuracy / Bias Will be spiked with lead at a concentration of 50 A
Sample mg/kg;
% recovery should be 80-120%; +20% of true value
Matrix Spike Sample One every 20 samples Accuracy / Bias Will be spiked with lead at a concentration of 50 A
mg/kg;
% recovery should be 80-120%; +25% of true value
if sample <4x spike added
Duplicate One per digestion Precision Values 25X QL: RPD £20%. A
batch of 20 or fewer
samples.
ICP Serial Dilution Metals One per digestion Accuracy / Bias If original samples result is at least 50x IDL, 5-fold A
batch dilution must agree within £10% of the original result.
Field Duplicates One per 10 field Precision Values 25X QL: RPD <30%. S&A
samples
Equipment Rinsate One per day of Bias / Contamination No target analytes =QL S&A
Blanks sampling
Cooler Temperature One per cooler to the Accuracy / Between 2 and 6 degrees C. S
Indicator laboratory Representativeness
Comparability Check All results Comparability Values 25X QL: Field Duplicates; RPD <30%. S&A

QL = Quantitation Limit

RPD = Relative Percent Difference
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SAP Worksheet #12-3—Measurement Performance Criteria Table

Matrix: Groundwater
SVOA (4-methylphenol)

QC Sample Assesses Error

Analytical Data Quality for Sampling (S), Analytical
QC Sample Group Frequency Indicators (DQIs) Measurement Performance Criteria (A), or both (S&A)
Method Blank One every 12 hours Bias / Contamination No target analytes 21/2 QL A
prior to analysis
Laboratory Control One per 20 samples Accuracy / Bias Will be spiked with 4-methylphenol at a A
Spike concentration of 50 ug/L;
Y%recovery should be 30-110%
Surrogate Standards 3 per sample, all Accuracy/ Bias Surrogates within: A
samples 2-Fluorobiphenyl: 50-110%
Terphenyl-d14: 50-135%
2,4,6-Tribromophenol: 40-125%
2-Fluorophenol: 20-110%
Nitrobenzene-d5: 40-110%
Internal Standards 3 per sample Accuracy / Bias / Retention time +30 seconds; EICP area within -50% A
Precision to +100% of last calibration verification (12 hours) for
each IS.
Matrix spike/matrix SVOA One per 20 samples Accuracy / Bias / Will be spiked with 4-methylphenol at a A
spike duplicate Precision concentration of 50 pg/L;
Y%recovery should be 30-110%; 30% RPD.
Field Duplicates One per 10 field Precision Values >5X QL: £ 25% S&A
samples
Equipment Rinsate One per day of Bias / Contamination No target analytes =QL S&A
Blanks sampling
Cooler Temperature One per cooler to the Accuracy / Between 2 and 6 degrees C. S
Indicator laboratory Representativeness
DFTPP tune Prior to calibration or Accuracy / Bias / Degradation of DDT to DDE and DDE must not A
analysis Precision exceed 20%. Benzidine and
pentachlorophenol should be present at their normal
responses, and no peak tailing
should be visible.
Comparability Check All results Comparability Values >5X QL.: Field Replicates + 25% S&A

QL = Quantitation Limit
RPD = Relative Percent Difference
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SAP Worksheet #12-4—Measurement Performance Criteria Table

Matrix: Groundwater
Metals (Lead)

QC Sample Assesses
Error for Sampling (S),

Analytical Data Quality Analytical (A), or both
QC Sample Group Frequency Indicators (DQIs) Measurement Performance Criteria (S&A)
Method Blank One every 12 hours Bias / Contamination No target analytes 21/2 QL A
prior to analysis
Laboratory Control One per 20 samples Accuracy / Bias Will be spike with lead at a concentration of 250 A
Sample Mg/L;
Yrecovery should be 80-120%; +20% of true value
Matrix Spike Sample One per 20 samples Accuracy / Bias Will be spike with lead at a concentration of 250 A
Mg/L;
Y%recovery should be 80-120%; +25% of true value if
sample <4x spike added
Duplicate One per 20 samples Precision Values 25X QL: RPD £20%. A
ICP Serial Dilution One per digestion Accuracy / Bias If original samples result is at least 50x IDL, 5-fold A
Metals batch dilution must agree within £10% of the original result.
Field Duplicates One per 10 field Precision Values 25X QL: RPD <25%. S&A
samples
Equipment Rinsate One per day of Bias / Contamination No target analytes =QL S&A
Blanks sampling
Cooler Temperature One per cooler to the Accuracy / Between 2 and 6 degrees C, preserved with HNO; to S
Indicator laboratory Representativeness pH 2.
Comparability Check All results Comparability Values 25X QL: Field Duplicates; RPD <25%. S&A

QL = Quantitation Limit

RPD = Relative Percent Difference




MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2
NOVEMBER 2008
PAGE 43

SAP Worksheet #12-5 - Measurement Performance Criteria Table

Matrix: Solid
TCLP-Volatiles

QC Sample Assesses

Data Quality Error for Sampling (S),
Indicators Analytical (A) or both
QC Sample Analytical Group Frequency (DQIs) Measurement Performance Criteria (S&A)
Method Blank One per batch Bias / Contamination N_(iht_arget analytes > Quantitation Limit, surrogates A
within:
4-bromofluorobenzene: 85-120%
Toluene-d8: 85-115%
1,2-Dichloroethane-d4: 80-135%
Dibromofluoromethane: 85-120%
: surrogates within:
Surrogate Standards Icrllceaaﬂ;@zgple and Accuracy / Bias 4-bromofluorobenzene: 85-120% A
Toluene-d8: 85-115%
1,2-Dichloroethane-d4: 80-135%
Dibromofluoromethane: 85-120%
Internal Standards In each sample and Accuracy / Bias / Area counts —50% to +100% of initial calibration IS or A
QC analysis Precision continuing calibration IS area counts; Retention times
+/- 30 secs of CC
Lab control sample/lab control TCLP-VOCs One per batch of 20 Accuracy / Bias / Benzene: 80'120% . o A
sample duplicate or fewer samples Precision Carbon tetrachl_orlde. 650'140 %
(include LCSD if no Chlorobenzene: 80-0120 %
MSD in batch) Chlorpform: 65-135%
1,4-Dichlorobenzene: 75-125%
1,2-Dichloroethane: 70-130%
1,1-Dichloroethene: 70-130%
2-Butanone: 30-150%
Tetrachloroethene: 45-150%
Trichloroethene: 70-125%
Vinyl Chloride:50-145%
Matrix spike/matrix spike One set per 20 field Accuracy / Bias / Acceptance criteria from LCS/LCSD A
duplicate samples Precision
Cooler Temperature Indicator One per cooler Accuracy / Between 2 and 6 degrees C. S

Representativeness
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SAP Worksheet #12-6 - Measurement Performance Criteria Table

Matrix: Solid
TCLP-Semivolatiles

Data Quality QC Sample Assesses Error for
Analytical Indicators Sampling (S), Analytical (A) or both
QC Sample Group Frequency (DQlIs) Measurement Performance Criteria (S&A)
Method Blank One per batch Bias / No target _analytes > Quagtitation Limit; Surrogates within: A
Contamination 2-Fluorobiphenyl: 35-110%
Terphenyl-d14: 55-120%
2,4,6-Tribromophenol: 45-125%
2-Fluorophenol: 15-110%
Phenol-d5/d6: 15-110%
Nitrobenzene-d5: 30-110%
: Surrogates within:
Surrogate Standards gcee;zr;;zgple and | Accuracy / Bias 2-Fluorobiphenyl: 35-110% A
Terphenyl-d14: 55-120%
2,4,6-Tribromophenol: 45-125%
2-Fluorophenol: 15-110%
Phenol-d5/d6: 15-110%
Nitrobenzene-d5: 30-110%
Internal Standards In each sample and | Accuracy / Bias / Area counts —50% to +100% of initial calibration IS or A
QC analysis Precision continuing calibration IS area counts; Retention times +/- 30
secs of CC
DFTPP tune TCLP-SVOCs Prior to calibration Accuracy / Bias / Degradation of DDT to DDE and DDE must not exceed 20%. A
: i Benzidine and pentachlorophenol should be present at their
or analysis Precision . -
normal responses, and no peak tailing should be visible.
Lab control sam : 2-methylphenol: 40-110%
ple/lab One per batch of 20 | Accuracy / Bias / : o A
control sample duplicate or fewer samples Precision 4-met.hylphenol. 3_0'1 10%
: - 2,4-Dinitrotoluene: 50-120%
(include LCSD if no H ) o
MSD in batch) exachlorobenzgne. 50-110%
Hexachlorobutadiene: 25-105%
Hexachloroethane: 30-95%
Nitrobenzene: 45-110%
Pentachlorophenol: 40-115%
Pyridine: 25-120%
2,4,5-Trichlorphenol: 50-110%
2,4,6-Trichlorophenol: 50-115%
Matrix spike/matrix spike One set per 20 field | Accuracy / Bias / Use acceptance criteria from LCS/LCSD A
duplicate samples Precision
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees C. S

Indicator

Representativeness
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SAP Worksheet #12-7 - Measurement Performance Criteria Table

Matrix: Solid
TCLP-Pesticides
QC Sample Assesses
Data Quality Error for Sampling
Indicators Measurement Performance (S), Analytical (A) or
QC Sample Analytical Group Frequency (DQlIs) Criteria both (S&A)
Method Blank One per batch Bias / No target analytes > A
Contamination Quantitation Limit;
surrogates within:
Decachlorobiphenyl: 25-130%
TCMX: 25-120%
s te Standard | h | dac A / Bi surrogates within: A
urrogate Standards anngla;(;issamp eand Q ccuracy / Bias Decachlorobiphenyl: 25-130%
TCMX: 25-120%
Lab control sample/lab One per batch of 20 or Accuracy / Bias / Egi{:&ﬁg;ﬂig?ww A
: H i . - (V]
control sample duplicate TCLP-Pesticides [ec\;vselrjsi,fa:;p:&;grliﬁll;’ii:h) Precision Heptachlor epoxide: 60-130%
Gamma-BHC: 25-135%
Methoxychlor: 55-150%
Chlordane: 45-119%
Toxaphene: 41-126%
Matrix spike/matrix spike One set per 20 field Accuracy / Bias / Use acceptance criteria from A
duplicate samples Precision LCS/LCSD
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees C. S
Indicator Representativeness
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SAP Worksheet #12-8 - Measurement Performance Criteria Table

Matrix: Solid
TCLP-Herbicides

QC Sample Assesses

Indicator

Representativeness

C.

Data Quality Error for Sampling
Indicators Measurement (S), Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Method Blank One per batch Bias / Contamination No target analytes > A
Quantitation Limit;
Surrogates within:
DCAA: 20-140%
Surrogate Standards Iannzgc;r;ssample and QC Accuracy / Bias gg&%aztgi‘zgg/in: A
Lab control sample/]ab TCLP-Herbicides One per batch o_f 20 or Accqrgcy/ Bias / gj_SD-TIISDS-;(;-S‘l?S"/O A
control sample duplicate fewer samples (include Precision
LCSD if no MSD in batch)
Matrix spike/matrix spike One set per 20 field Accuracy / Bias / Use acceptance criteria A
duplicate samples Precision from LCS/LCSD.
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees S
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SAP Worksheet #12-9 - Measurement Performance Criteria Table

Matrix: Solid
TCLP-Metals
QC Sample Assesses
Data Quality Error for Sampling
Indicators Measurement (S), Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Method Blank One per batch Bias / Contamination No target analytes > A
Quantitation Limit
Lab control sample/lab One per batch of 20 or Accuracy / Bias / %Recovery 80% - 120% A
control sample duplicate fewer samples (include Precision
LCSD if no MSD in batch)
Matrix spike One set per 20 field Accuracy / Bias %Recovery 80% - 120% A
samples
Post-Digestion Spike TCLP-Metals For elements outside of Accuracy/Bias %Recovery 75% - 125% A
QC limits in matrix spike
ICP Serial Dilution Per analytical run for ICP Accuracy/Bias %Difference 90% - 110% A
Duplicate One set per 20 field Precision Relative Percent Difference
samples <=20%
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees S

Indicator

Representativeness

C.
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SAP Worksheet #12-10 - Measurement Performance Criteria Table

Matrix: Solid
QC Sample Assesses
Data Quality Error for Sampling
Indicators Measurement (S), Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Lab control sample (pH 7.0 Every 10 samples Accuracy / Bias +/- 0.05 pH units A
buffer)
Duplicate Corrosivity One set per 20 field Precision R_elat:)ve Percent Difference A
samples <=20%

Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees S

Indicator

Representativeness

C.
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SAP Worksheet #12-11 - Measurement Performance Criteria Table

Matrix: Solid
QC Sample Assesses
Data Quality Error for Sampling
Indicators Measurement (S), Analytical (A) or
QC Ssample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Lab control sample One per batch of 20 or Accuracy / Bias %Recovery 80% - 120% A
fewer samples
Duplicate One set per 20 field Precision Relative Percent Difference A
samples, for every sample <=20%
Ignitability that flashes, or
extinguishes flame <140
degrees
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees S

Indicator

Representativeness

C.
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SAP Worksheet #12-12 - Measurement Performance Criteria Table

Matrix: Solid
QC Sample Assesses
Data Quality Error for Sampling (S),
Indicators Measurement Analytical (A) or both
QC sample Analytical Group Frequency (DQIs) Performance Criteria (S&A)
Method Blank One per batch Bias / Contamination No target analytes > A
Quantitation Limit
Lab control sample One per batch of 20 or Accuracy / Bias / Reactive sulfide = A
Reactivit fewer samples Precision %Recovery 22% - 114%,
eactivity Reactive cyanide =
%Recovery 0% - 12.4%
Cooler Temperature One per cooler Accuracy / Between 2 and 6 degrees S

Indicator

Representativeness

C.
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SAP Worksheet #13—Secondary Data Criteria and Limitations Table

Secondary Data

Data Source

Data Generator(s)

How Data Will Be Used

Limitations on Data Use

BT-11, Site 87 Historical Data

CH2M HILL, Inc., Final Site
Investigation Report, Point of
Marsh BT-11 (Sites 1-32, 87,
88, and 89), Marine Corps Air
Station, Cherry Point, North
Carolina, January 2007

CH2M HILL, Inc.

Surface soil, sediment, and
groundwater samples collected
in 1999 and 2000

Data used to determine the
proposed sample locations for
the UFP-SAP and for
comparison against analytical
data to be collected in the near
future

None known
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SAP Worksheet #14—Summary of Project Tasks

Major tasks associated with the Site 87 sampling effort:
Mobilization/Demobilization

Following approval of the SAP, CH2M HILL will begin mobilization activities. Prior to
mobilization (2 weeks), NAVFAC, MCAS Cherry Point, NCDENR, and USEPA will be
notified to allow for appropriate oversight and coordination. All field team members will
review the appropriate master planning documents (including the Master FSP
(AQVIQ/CH2M HILL, 2004a) and the Master QAPP (AQVIQ/CH2M HILL, 2004b), along
with this SAP and project-specific Health and Safety Plan (HSP). A field team kickoff
meeting will be held prior to mobilization to ensure that personnel are familiar with the
scope of field activities and safety issues.

Mobilization activities include obtaining utility clearance for proposed sampling locations,
coordination with base personnel and subcontractors, and preparation of field equipment.
Demobilization activities will include review of chains of custody to ensure that all
analytical samples were collected as planned and submitted for the appropriate analysis and
packaging and shipment of rental equipment for return to the appropriate vendors. These
activities will be conducted in accordance with the FSP referenced above.

Munitions and Explosives of Concern (MEC)

MEC Awareness. Based on CH2M HILL's risk evaluation for this project, there is only a
remote possibility that munitions and explosives of concern (MEC) could be encountered at
Site 87 based on documented historical activities at BT-11. However, given BT-11’s historical
use as an aerial practice target area, an Unexploded Ordnance (UXO) Technician will be
present during all intrusive field activities (e.g., soil sampling, monitoring well installation).
In addition, all personnel will complete 3R (recognize, retreat, report) training prior to the
start of field efforts.

In the unlikely event that MEC is discovered, the Navy Remedial Project Manager (RPM)
will be notified and field sampling activities will be immediately suspended. The MEC item
will be fully described (if known or able to be determined) by the UXO Technician by noting
the geographic coordinates using Global Positioning System (GPS), item group, item class,
item category, filler type, fuse condition, whether the item requires
demolition/demilitarization, the date and time found, and any comments that will assist in
making a decision about how to proceed. The handling and/or management of the MEC
will be conducted by a United States Marine Corps Explosive Ordnance Disposal (EOD)
team.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Access routes to sampling locations. Prior to sampling or well drilling crews on site, the
UXO Technician will conduct a reconnaissance of the sampling area. The reconnaissance
will include locating the designated sampling or drilling location(s) and insuring that they
are free of anomalies. If anomalies are detected the point will be relocated as directed. Once
the designed point has been cleared, an access route for the sampling crew’s vehicles and
equipment will be cleared. The access route, at a minimum will be twice the width of the
widest vehicle and the boundaries will be clearly marked to prevent personnel from
straying into non cleared areas. If surface MEC is encountered, the UXO Technician will
mark and report the item and divert the approach path around the MEC. A magnetometer
will be used to ensure there are no subsurface MEC with the approach path. If a subsurface
magnetic anomaly is encountered, it will be assumed to be a possible MEC and the path
diverted to avoid it.

Soil Sampling and Well Drilling Sites. The UXO Technician will clear a work site for soil
samples and well drilling and clearly mark the boundaries. The area will be large enough to
accommodate the drilling equipment and provide a work area for the crews. As a minimum,
the cleared area will be a square, with a side dimension equal to twice the length of the
largest vehicle or piece of equipment for use on site. If a pre-selected area indicates magnetic
anomalies, a new sampling / drill site will be chosen. A down-hole magnetometer (or
equivalent) check will be made every one foot to a maximum depth of 15 feet.

Soil Sampling and Analysis

Surface soil samples will be collected from four locations (one sample per location) as shown
in Figure 5. Three of these locations will be evenly distributed surrounding the site, and one
sample will be collected from the approximate center of the disposal area.

A decontaminated sampling tool, such as a stainless-steel trowel, will be used to collect
surface soil samples. One surface soil sample will be collected at each soil sample location,
from the unsaturated zone (estimated to be 0-5 ft bgs). Where no unsaturated zone exists
and marshy conditions prevail, a saturated surface sample (i.e., sediment sample) will be
collected.

The CH2M HILL field personnel will prepare a detailed sketch during field activities of
apparent site boundaries, observed surface features, and sampling locations. A visual
description of the soil will be logged and samples will be packed into laboratory-prepared
sample containers. Soil samples will be submitted to an offsite laboratory for the analysis of
4-methylphenol and lead.

Monitoring Well Installation

Three permanent monitoring wells (87ZMW01, 87MW02, and 87MWO03) will be installed at
Site 87. Due to the small size of this site, the monitoring wells will be installed at three
evenly distributed locations surrounding the apparent disposal area to assess groundwater
quality entering and exiting the site. These locations are identified on Figure 5 and are co-
located with the three soil samples proposed around the site boundary.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Each new monitoring well will be constructed with 2-inch inside diameter (ID) Schedule 40
polyvinyl chloride (PVC) screen and riser. Monitoring well screens will be machine-slotted
(0.010-inch), 10 ft long, and will be placed such that the top of the screen is at or near the
water table. The final screen interval will be determined in the field by the onsite geologist.
A silica sand filter pack will be placed within the annular space surrounding the well screen
from the bottom of the boring extending to 2 ft above the top of the screen. A 2-ft thick
bentonite layer will be placed at the top of the sand pack. If there is remaining annular space
below the ground surface, after the bentonite has been hydrated, a cement-bentonite grout
will be used to fill the remaining annular space. The monitoring wells will be completed
with an above-grade surface casing and a locking cap will be placed at the top of the PVC
riser pipe and the wells will be clearly marked with their respective well identifiers. A small
hole will be drilled in the PVC riser pipe of each well, near the top but below the locking
cap, to vent the well to the atmosphere.

During monitoring well installation, a CH2M HILL geologist will observe and record soil
descriptions that include grain size, color, moisture content, relative density, consistency,
soil structure, mineralogy, and other relevant information, including possible evidence of
contamination. Monitoring well boring logs and well construction logs will be completed by
the field geologist during each well installation. Details of monitoring well installation and
groundwater sampling procedures can be found in the SOPs, GH-1, Soil and Rock Drilling
Methods and Low-Flow Groundwater Sampling from Monitoring Wells.

The newly installed wells will be developed prior to sampling. Well development will be
accomplished using a combination of surging throughout the well screen followed by
pumping, until the physical and chemical parameters of the discharge water that are
measured in the field have stabilized and the turbidity of the discharge water is
substantially reduced.

Groundwater Sampling and Analysis

Groundwater samples will be collected from the three new wells at Site 87 immediately
following installation of the monitoring wells and during three subsequent quarterly rounds
of groundwater monitoring. Samples will be collected for laboratory analysis of
4-methylphenol and lead (total).

The wells to be sampled (87GW01, 87GW02, and 87GW03) are shown on Figure 5. Prior to
sampling, the depth to groundwater in each well will be gauged using an electronic water
level indicator. The depth-to-groundwater measurements will be recorded to the nearest
0.01-ft. Samples will be collected using a peristaltic pump and low-flow purging and
sampling methodology as described in Worksheets #18 and #20. Wells will be purged prior
to sample collection. During purging, field geochemical parameters (e.g., dissolved oxygen
[DO], oxidation/reduction potential [ORP], temperature, conductivity, pH, turbidity,
salinity) will be collected using a Horiba U-22 water quality meter in accordance with
Worksheets #21 and #22. Purging will continue until geochemical parameters stabilize to
within 10 percent between subsequent readings collected at least 5 minutes apart. Samples
will be contained in laboratory-prepared, pre-preserved sample bottles and packed on ice
for overnight shipment to Empirical Laboratory as shown in Worksheet #19.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Surveying

The locations of the monitoring well and soil borings will be surveyed by a licensed
professional surveyor for horizontal control, and the monitoring wells will also be surveyed
for vertical control. Specifically, the top of the PVC well casing on all monitoring wells will
be surveyed for water-level measurement purposes and a mark or notch will be inscribed in
the PVC well casing to indicate the surveyed point. Details on land surveying can be found
in the SOP, Civil Surveying.

Decontamination

Unless disposable, all equipment involved in field investigation activities will be
decontaminated upon arrival at the site, between sampling locations, and at the conclusion
of investigation activities. Stainless steel sample equipment will decontaminated using the
following series of washings/rinses:

1. Rinse and scrub with potable water

2. Wash all equipment surfaces that contacted the potentially contaminated soil / water
with Liquinox™ solution

Rinse with potable water
Rinse with distilled or potable water and methanol solution
Air dry

Rinse with deionized water

NS kW

Air dry and wrap exposed areas with aluminum foil (shiny side out) for transport and
handling if equipment will not be used immediately

Nitric acid solution will not be used in the decontamination processes due to potential
health and safety concerns and because an acid solution can leach metals from metallic
equipment. Details on procedures for decontamination can be found in the SOPs,
Decontamination of Personnel and Equipment and Decontamination of Drilling Rigs and
Equipment.

Investigation-Derived Waste Management

All investigation-derived waste (IDW) generated will be managed during the investigation
in accordance with Section 2.12 of the Master FSP (AQVIQ/CH2M HILL, 2004a). IDW is
expected to consist of disposable equipment, drill cuttings, and water from well
development and the decontamination of sampling equipment generated during sampling
activities. The solid and aqueous IDW will be containerized in 55-gallon drums, which will
be labeled in accordance with Page 654 of Appendix B of the Master FSP (AQVIQ/

CH2M HILL, 2004a). All aqueous IDW will be disposed of at the MCAS Cherry Point
Industrial Wastewater Treatment Plant (IWTP). Solid IDW consisting of drill cuttings will be
transported to MCAS Cherry Point and staged at the drum storage area designated by the
Environmental Affairs Department (EAD). Finally, non-hazardous disposable items
(personal protective equipment [PPE], other disposable supplies, trash) will be deposited in
an approved onsite dumpster.
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SAP Worksheet #14—Summary of Project Tasks (continued)

One composite sample of the soil cuttings will be collected for the purpose of IDW
characterization, and will be analyzed for full toxicity characteristic leachate procedure
(TCLP), ignitability, corrosivity, and reactivity analyses. The drum(s) containing the drill
cutting IDW will be disposed of by a subcontractor within 90-days of generation, based on
the results of the waste characterization analyses. The IDW subcontractor has not yet been
determined for this sampling event; however, once the subcontractor is identified, the Navy
will be notified.

A full suite of IDW parameters has been included in this SAP. Once the IDW subcontractor
has been identified, the list of parameters will be reexamined according to the specific
disposal facility’s requirements for waste characterization.

Station Identification System. Field station identification data are information assigned to a
physical location in the field at which some sort of sample is collected. For example, a
monitoring well that has been installed will require a name that will uniquely identify it with
respect to other monitoring wells or other types of sample locations. The station name
provides a key in a database to which any samples collected from that location can be linked
to form a relational database structure.

Each station will be uniquely identified by an alphanumeric code that will describe the
station’s attributes. These attributes are Facility, Area of Concern (AOC)/Site/Operable
Unit (OU) number, Location Type, Sequential Location Number, and possibly an additional
qualifier.

Sample Identification System. Field sample identification data are information assigned to a
physical piece of material collected in the field for which some sort of analysis will be run.
Before collecting samples, the Field Team Leader (FTL) will review the proposed level of
effort and create a list of unique sample identification names, or sample identifiers.

A standardized numbering system will be used to identify all samples collected during
sampling activities. The numbering system will provide a tracking procedure to ensure
accurate data retrieval of all samples collected. A list of the sample identification numbers
will be maintained by the FTL, who will be responsible for enforcing the use of the
standardized numbering system during all sampling activities.

This sample designation format will be followed throughout the field activities conducted at
Site 87. Required deviations to this format in response to field conditions will be
documented in the field logbook.

Sample Packaging and Shipping. Samples will be tightly packed in a cooler with bubble wrap
packaging material and ice as a preservative. The samples will be either picked up at the site
by the analytical laboratory or shipped to the laboratory via overnight courier. The FTL will

be responsible for completion of the following forms:

e Sample labels and chain-of-custody (COC) seals
e COC forms
e Appropriate labels and forms required for shipment
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SAP Worksheet #14—Summary of Project Tasks (continued)

Custody of the samples will be maintained and documented at all times. COC
documentation will begin with the collection of the samples in the field and will continue
through the analysis of the sample at the analytical laboratory.

Laboratory and Data Validation

All analyses will be conducted at Empirical Laboratories, a laboratory that has been
evaluated by Navy Facilities Engineering Service Center (NFESC) personnel (see Worksheet
31). A signed certificate of analysis will be provided in the narrative section of each
laboratory data package. The laboratory will submit the data in hard copy and an electronic
format. CH2M HILL will manage the data according to the Navy CLEAN Data
Management Plan (Appendix C).

Analytical results will be validated against method QA /QC criteria and project specific
criteria presented in this SAP by Environmental Data Services. Data that should be qualified
will be flagged appropriately. Results for QA /QC samples will be reviewed and the data
will be qualified further, if necessary. Finally, the data set as a whole will be examined for
consistency, anomalous results, reasonableness, and utility. The data validator will be
provided with the hard copy and electronic version of the laboratory results and will add
data validation qualifiers to both versions. The electronic version will be examined for
completeness and accuracy and compared to the hardcopy results by Megan Hilton, project
chemist, and then loaded into the CH2M HILL master database.

Health and Safety Plan (HASP)

A project specific HASP will be prepared prior to commencement of field activities, and will
be utilized in the field.

Evaluation and Reporting

Human health evaluation of lead exposure risk is based on blood-lead uptake using a
physiologically based pharmakokinetic model referred to as the Integrated Exposure
Uptake Biokinetic (IEUBK) model. A lead concentration of 400 mg/kg (the USEPA Region 9
Residential PRG) is typically used to screen soil. In the event of a lead concentration in
excess of 400 mg/kg at a site, the IEUBK model is used to determine if the concentrations
are adequately protective of human health. Concentrations of less than 400 mg/kg in soil
are considered adequately protective of human health under residential land-use conditions.

In addition, detected lead and 4-methylphenol concentrations will be screened against the
regulatory screening criteria identified in Table 4 to determine if a release has occurred that
may pose unacceptable risk. If constituent concentrations do not exceed these screening
criteria, it will be concluded that any release does not represent an unacceptable risk to
human health and/ or the environment and that no further action is warranted. If it is
determined that a release has occurred that may pose potential unacceptable risk, the Navy,
Marine Corps, and NCDENR team will be consulted.

Figure 1 provides a decision tree summarizing the process for evaluating the data from the
SI and determining the path forward.
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SAP Worksheet #14—Summary of Project Tasks (continued)
Procedures for recording data, including guidelines for recording and correcting data:

o See the EIS Checklist for Validated and Unvalidated EDDs/SNEDDs and Hard Copy Data
Checklist in Appendix C of this UFP-SAP for examples of CH2M HILL's hardcopy data
reporting forms and verification checklists.

e See the document SNEDD Format in Appendix C for an example of CH2M HILL’s Navy
CLEAN EDD format.

Computerized and manual procedures of data generation to final use and storage and QC
checks for error detection to ensure data integrity:

The following documents (found in Appendix C) provide guidance on these procedures:

e EIS QC Checklist for Unvalidated and Validated EDDs/ SNEDDs and Hard Copy Data Checklist
e EDD Prep for Raw and Detects Tables for Unvalidated or Validated Data
e EDD Prep for Load and Archive Files

Guidance on data management steps such as data recording, data transformation, data
reduction, data transfer and transmittal, data analysis, and data review:

Found in the Data Management Checklist and Navy CLEAN Data Management Plan (found
in Appendix C).

Procedures for data tracking, storage, archiving, retrieval and security for both electronic and
hardcopy data:

See the Data Management Checklist, EnStat Instructions, and Navy CLEAN Data
Management Plan for more information (Appendix C).

e The project EIS, Genevieve Moore, is responsible for data tracking and storage

e Stacy Davenport of CH2M HILL’s Chantilly, Virginia, office will coordinate archiving and
retrieval of data
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SAP Worksheet #15-1—Reference Limits and Evaluation Table

Matrix: Surface Soil

Analytical Group: Select Semivolatiles

Project Project Laboratory-specific
Action Project Quantitation
Limit Action Limit Limit Goal MDLs QLs
Analyte CAS Number (mg/kg) Reference (mg/kg) (mg/kg) (mg/kg)
4-Methylphenol 106-44-5 0.0174 NC SSLs 0.7 0.03 0.7

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.

This Project Action Limit is exceptionally low due to the NC SSL of 0.0174 mg/kg.

Per North Carolina regulations (15A NCAC 02L.0202 (b)(1)), when the regulatory standard for a particular
constituent is less than the practical quantitation limit (PQL), a concentration at or above the PQL constitutes a
violation of the standard.
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SAP Worksheet #15-2—Reference Limits and Evaluation Table

Matrix: Surface Soil

Analytical Group: Select Metals

Project Project Laboratory-specific
Action Project Quantitation
Limit Action Limit Limit Goal MDLs QLs
Analyte CAS Number (mg/kQg) Reference (mg/kQg) (mg/kQg) (mg/kg)
Lead 7439-92-1 270 NC SSLs 27 0.30 0.60

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.




MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP
REVISION NUMBER: 2

NOVEMBER 2008
PAGE 63
SAP Worksheet #15-3—Reference Limits and Evaluation Table
Matrix: Groundwater
Analytical Group: Select Semivolatiles
Project Project Laboratory-specific
Action Project Quantitation
Limit Action Limit Limit Goal MDLs QLs
Analyte CAS Number (pg/L) Reference (ng/L) (ug/L) (ug/L)
4-Methylphenol 106-44-5 3.5 NC 2L 3 1 3

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-4—Reference Limits and Evaluation Table

Matrix: Groundwater

Analytical Group: Select Metals

Project Project Laboratory-specific
Action Project Quantitation
Limit Action Limit Limit Goal MDLs QLs
Analyte CAS Number (ng/L) Reference (ng/L) (ug/L) (ug/L)
Lead 7439-92-1 15 NC 2L, MCL 3 1.5 3.0

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-5 - Reference Limits and Evaluation Table

Matrix: Solid IDW

Analytical Group: TCLPV (Volatile results from the leaching procedure)

Project Action

Project Action

Project Quantitation

Laboratory-specific

Limit Limit Limit Goal QLs MDLs

Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
1,1-Dichloroethene 75-35-4 700 40 CFR 261.4 10 10 3.3
1,2-Dichloroethane 107-06-2 500 40 CFR 261.4 10 10 3.3
2-Butanone 78-93-3 200000 40 CFR 261.4 100 100 33
Benzene 71-43-2 500 40 CFR 261.4 10 10 33
Carbon tetrachloride 56-23-5 500 40 CFR 261.4 10 10 33
Chlorobenzene 108-90-7 100000 40 CFR 261.4 10 10 33
Chloroform 67-66-3 6000 40 CFR 261.4 10 10 33
Tetrachloroethene 127-18-4 700 40 CFR 261.4 10 10 3.3
Trichloroethene 79-01-6 500 40 CFR 261.4 10 10 3.3
Vinyl chloride 75-01-4 200 40 CFR 261.4 10 10 3.3

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-6 - Reference Limits and Evaluation Table

Matrix: Solid IDW

Analytical Group: TCLPS (Semivolatile results from the leaching procedure)

. ) Project Laboratory-specific
Project Action Quantitation
Limit Project Action Limit Limit Goal QLs MDLs
Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
2-Methylphenol 95-48-7 200000 40 CFR 261.4 50 50 10
4-Methylphenol 106-44-5 200000 40 CFR 261.4 50 50 10
1,4-Dichlorobenzene 106-46-7 7500 40 CFR 261.4 50 50 10
2,4-Dinitrotoluene 121-14-2 130 40 CFR 261.4 50 50 10
Hexachlorobenzene 118-74-1 130 40 CFR 261.4 50 50 10
Hexachlorobutadiene 87-68-3 500 40 CFR 261.4 50 50 10
Hexachloroethane 67-72-1 3000 40 CFR 261.4 50 50 10
Nitrobenzene 98-95-3 2000 40 CFR 261.4 50 50 10
Pentachlorophenol 87-86-5 100000 40 CFR 261.4 200 200 20
Pyridine 110-86-1 5000 40 CFR 261.4 200 200 20
2,4,5-Trichlorophenol 95-95-4 400000 40 CFR 261.4 50 50 10
2,4,6-Trichlorophenol 88-06-2 2000 40 CFR 261.4 50 50 10

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-7 - Reference Limits and Evaluation Table

Matrix: Solid IDW
Analytical Group: TCLPP (Pesticide and PCB results from the leaching procedure)

_ Project Laboratory-specific
Project Quantitation

Action Limit Project Action Limit Limit Goal QLs MDLs

Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
gamma-BHC (Lindane) | 58-89-9 400 40 CFR 261.4 0.1 0.1 0.03
Heptachlor 76-44-8 8 40 CFR 261.4 0.1 0.1 0.03
Heptachlor epoxide 1024-57-3 8 40 CFR 261.4 0.1 0.1 0.03
Endrin 72-20-8 20 40 CFR 261.4 0.1 0.1 0.03
Methoxychlor 72-43-5 10000 40 CFR 261.4 0.1 0.1 0.03
Toxaphene 8001-35-2 500 40 CFR 261.4 10 10 2.0
Chlordane (technical) 12789-03-6 30 40 CFR 2614 0.5 0.5 0.17

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-8 - Reference Limits and Evaluation Table

Matrix: Solid IDW

Analytical Group: TCLPH (Herbicide results from the leaching procedure)

_ Project Laboratory-specific
Project Quantitation
Action Limit Project Action Limit Limit Goal QLs MDLs
Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
2,4,5-TP (Silvex) 93-72-1 1000 40 CFR 261.4 0.5 0.5 0.2
2,4-D 94-75-7 10000 40 CFR 261.4 5.0 5.0 2.0

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-9 - Reference Limits and Evaluation Table

Matrix: Solid IDW

Analytical Group: TCLPM (Metal results from the leaching procedure)

_ Project Laboratory-specific
Project Quantitation Limit

Action Limit Project Action Limit Goal QLs MDLs

Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
Arsenic 7440-38-2 5000 40 CFR 261.4 100 100 30
Barium 7440-39-3 100000 40 CFR 261.4 2000 2000 50
Cadmium 7440-43-9 1000 40 CFR 261.4 50 50 10
Chromium 7440-47-3 5000 40 CFR 261.4 100 100 20
Lead 7439-92-1 5000 40 CFR 261.4 30 30 15
Selenium 7782-49-2 1000 40 CFR 261.4 50 50 30
Silver 7440-22-4 5000 40 CFR 261.4 100 100 10
Mercury 7439-97-6 200 40 CFR 261.4 2.0 2.0 0.8

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-10 - Reference Limits and Evaluation Table

Matrix: Solid IDW
Analytical Group: Reactivity (includes reactive sulfide and reactive cyanide)

Bro Project Laboratory-specific

roject Quantitation Limit

Analyte CAS Number Action Limit Project Action Limit Goal QLs MDLs
(ug/L) Reference (ug/L) (ug/L) (ug/L)

Reactive Cyanide REACT-CN' NC N/A 0.25 0.25 0.13

Reactive Sulfide REACT-S' NC N/A 2.3 2.3 0.75

NC = No criteria; N/A = Not applicable
' Contractor-generated CAS Number.
Shading represents Project Action Limits which are below Laboratory Quantitation Limits.



MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2
NOVEMBER 2008

PAGE 71

SAP Worksheet #15-11 - Reference Limits and Evaluation Table

Matrix: Liquid IDW

Analytical Group: Corrosivity

_ Project Laboratory-specific
Project Quantitation Limit
Action Limit Project Action Limit Goal QLs MDLs
Analyte CAS Number (ug/L) Reference (ug/L) (ug/L) (ug/L)
pH PH' 2<pH<12.5 40 CFR 261.4 O<pH<14 N/A N/A

NC = No criteria; N/A = Not applicable
! Contractor-generated CAS Number

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #15-12 - Reference Limits and Evaluation Table

Matrix: Solid IDW

Analytical Group: Ignitability

_ Project Laboratory-specific
Project Quantitation Limit
Action Limit Project Action Limit Goal QLs MDLs
Analyte CAS Number (°F) Reference CF) (°F) (°F)
Ignitability FLASHPOINT" 140 40 CFR 261.4 140 N/A N/A

! Contractor-generated CAS Number

Shading represents Project Action Limits which are below Laboratory Quantitation Limits.
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SAP Worksheet #16—Project Schedule / Timeline

The estimated schedule for project implementation is provided in the table below. It is important to note that the dates shown in the
schedule are based on potentially variable assumptions (e.g., work plan review durations, subcontractor availability and
performance, site accessibility, field progress). This schedule may require revision as the project progresses.

Estimated Project Schedule
Supplemental Site Investigation Work Plan

Deliverable Contractor Submittal Calendar Days
Draft WP 60 days after award
Final WP 30 days after comment resolution

Draft SSI Report

30 days after receipt of validated 4th round sampling data

Final SSI Report

30 days after comment resolution

Draft CAP Report

30 days after submitting Final SSI Report

Final CAP Report

30 days after comment resolution

Draft Public Summary Notice

Submit concurrent with Final SSI Report

Final Public Summary Notice

30 days after submitting Final SSI Report
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SAP Worksheet #17—Sampling Design and Rationale

The sampling design and rationale was the outcome of the May 10, 2007 meeting in which
NCDENR and NAVFAC Mid-Atlantic agreed on the investigation elements outlined in this
SAP. The sampling points at each site were located to confirm elevated concentrations
detected from previous investigations. The proposed sampling locations are shown in
Figure 5.

Soil samples will be collected from 0 to 6 inches bgs. Monitoring wells will be installed with
the top of the screen interval at or near the groundwater table. During drilling for
monitoring well installation, the lithology will be described to the total depth of the boring.
The installation of three monitoring wells will allow for the characterization of the
groundwater flow direction.

Field QC samples (consisting of trip blanks, field blanks, equipment blanks, duplicate
samples, and matrix spike/matrix spike duplicate [MS/MSD] samples) will be collected
during the investigation and submitted for laboratory analysis. Required QA /QC samples
and the required frequency of collection are as follows:

Sample Type Description Frequency Analytes
Field Blank Designed to detect contamination in the One field blank from All laboratory
decontamination water. A field blank is each source of analyses requested
decontamination water collected directly in | decontamination water for the environmental
the sample bottle. It will be handled like a | for each sampling event, | samples collected at
sample and transported to the laboratory where a sampling event the site for that week
for analysis. is defined as a maximum
of 1 week
Equipment Designed to detect contamination of One each day of All laboratory
Blank environmental samples caused by sampling analyses requested
contamination of sampling equipment. An for environmental
equipment blank is certified analyte-free samples collected at
water that is poured into or pumped the site on that day
through the sampling device, transferred
to a sample bottle, and transported to the
laboratory for analysis.
Field Designed to check precision of the overall | 10 percent: one every Same parameters as
Duplicate data. A field duplicate is a sample 10 samples parent sample
collected in addition to the native sample
at the same sampling location during the
same sampling event.
MS/MSD Designed to evaluate potential matrix 5 percent: one every Same parameters as
interferences, accuracy, and precision. 20 samples parent sample
Three aliquots of a single sample—one
native and two spiked with the same
concentration of MS compounds—are
analyzed.
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table
Round 1
Sampling Location / ID Sampling SOP
Number Matrix Depth Analytical Group Number of Samplesl Reference
3 field samples
BT11-87MWO1-MMYY Groundwater Middle of the screen Metals
1 field dup.
BT11-87MW02-MMYY
3 field samples
BT11-87MWO3-MMYY Groundwater Middle of the screen SVOCs
1 field dup.
- _T-B- 4 field samples
BT11-87SS03-T-B-MMYY Surface soll 0-6” bgs Metals ] See Worksheet 21 and
BT11-87SS04-T-B-MMYY 1field dup. Field SOPs in Appendix
B.
BT11-87SS05-T-B-MMYY sur '| ot svoc 4 field samples
urface soi - s s
BT11-87SS06-T-B-MMYY 9 1 field dup.
Full TCLP (VOCs, 1 field sample
SVOCs, Pesticides,
BT11-87IDW-MMDDYYYY Solid IDW Composite from drum Herbicides, Metals),

Reactivity, Ignitability,
Corrosivity

! The locations for field duplicate and MS/MSD sample collection will be determined in the field by the FTL.

Notes:

"T-B" - indicates the top and bottom depths in feet

MMYY - should be populated with the month and year of sample collection




MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2
NOVEMBER 2008
PAGE 78

SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Round 2
Sampling Location / ID Sampling SOP
Number Matrix Depth Analytical Group Number of Samplesl Reference
Metal 3 field samples
- - etals
BT11-87MWO1-MMYY 1 field dup. See Worksheet 21 and
BT11-87MW02-MMYY Groundwater Middle of the screen Field SOPs in Appendix
3 field samples B.
BT11-87MW03-MMYY SVOCs P
1 field dup.
' The locations for field duplicate and MS/MSD sample collection will be determined in the field by the FTL.
Round 3
Sampling Location / ID Sampling SOP
Number Matrix Depth Analytical Group Number of Samples1 Reference
Metal 3 field samples
- - etals
BT11-87MWO1-MMYY 1 field dup. See Worksheet 21 and
BT11-87MW02-MMYY Groundwater Middle of the screen Field SOPs in Appendix
3 field samples B.
BT11-87MW03-MMYY SVOCs

1 field dup.

' The locations for field duplicate and MS/MSD sample collection will be determined in the field by the FTL.
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
Round 4
Sampling Location / ID Sampling SOP
Number Matrix Depth Analytical Group Number of Samplesl Reference
Metal 3 field samples
- - etals
BT11-87MWO1-MMYY 1 field dup. See Worksheet 21 and
BT11-87MW02-MMYY Groundwater Middle of the screen Field SOPs in Appendix
3 field samples B.
BT11-87MW03-MMYY SVOCs P

1 field dup.

' The locations for field duplicate and MS/MSD sample collection will be determined in the field by the FTL.
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SAP Worksheet #19—Analytical SOP Requirements Table

Preservation
Requirements

(Chemical,
Analytical Analytical and Preparation Sample, Containers (Number, Temperature, Maximum Holding Time
Matrix Group Method/SOP Reference Volume Size, and Type) Light Protected) (Preparation/AnaIysis)2
1000 mL | 2 - 1L amber-glass
GW SVOCs SW-846 8270C/ SOPs 201, 300, 329 | ms/MSD: | MS/MSD: Cool 4°C 7 days / 40 days
3000 mL | 6 x 1L ambers
250 mL 1 - 250 mL plastic
GW | Metals SW-846 6010B/ SOPs 100, 105 MS/MSD: | MS/MSD: ﬁﬁ%i%m 180 days / 180 days
750 mL 3 x 250 mL plastic
120 g 1-40z glass jar
SS SVOCs SW-846 8270C/ SOPs 201, 300, 329 | MS/MSD: | MS/MSD: Cool 4°C 14 days / 40 days
360 g 3 x4 oz. glass jars
120 g 1-40z glass jar
SS Metals SW-846 6010B/ SOPs 100, 105 MS/MSD: | MS/MSD: Cool 4°C 180 days / 180 days
360 g 3 x4 oz. glass jars
TCLPV SW-846 1311, 8260B / SOP-198, 202 | 4 oz 4 oz amber glass jar 14 days / 14days
TCLPS 28/\1/'8;0601223‘ 8270C / SOP-198, 100 g 8 oz amber glass jar 14 days / 7days / 40days
TCLPP SW-846 1311, 8081A / SOP-198, 211 | 100 g 8 oz amber glass jar 14 days / 7days / 40days
SW-846 1311, 8151A / SOP-198, .
Solid TCLPH 208/304 100 g 8 oz amber glass jar Cool 4°C 14 days / 7days / 40days
SW-846 1311, 6010B, 7470A /SOP- .
TCLPM 100, 105, 198. 103 100 g 8 oz amber glass jar 28 days / 28days
REACT SW846 9012A /SOP-156/164/175 30g 4 oz amber glass jar N/A
CORR SW-846 9045C / SOP-187 1049 4 oz amber glass jar N/A
IGN Pensky Martens / SOP-149 50 g 4 oz amber glass jar N/A

'MS/MSD samples will require triple volume. This includes volume for the parent sample, MS, and MSD.
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. (Not VTSR)
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SAP Worksheet #20—Field Quality Control Sample Summary Table

Number of Number of
Sample Field Number of Number of Number of Number of Total Number
Analytical Locations/ Duplicates/ MS/MSD Field Blanks/ Equipment VOA Trip of Samples to
Matrix Group round round pairs’/ round round Blanks/ round | Blanks/round the Lab®
SVOCs 4 1 1 1 1 0 7
SS
Metal 4 1 1 1 1 0 7
SVOCs 3 1 1 1 1 0 24
GW
Metal 3 1 1 1 1 0 24
TCLP-Volatiles 1 0 0 0 0 0 1
TCLP- 1 0 0 0 0 0 1
Semivolatiles
TCLP- 1 0 0 0 0 0 1
Pesticides
; TCLP- 1 0 0 0 0 0 1
I
Solid Herbicides
TCLP-Metals 1 0 0 0 0 0 1
Reactivity 1 0 0 0 0 0 1
Corrosivity 1 0 0 0 0 0 1
Ignitability 1 0 0 0 0 0 1

' Each MS/MSD pair will be associated with a parent sample. Triple volume will be collected at the locations selected for MS/MSD analysis.

23 groundwater samples will be collected per quarterly event. Four quarterly events will take place. Final Number of Samples to the Lab reflects the sample
count for all 4 events.
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SAP Worksheet #21—Project Sampling SOP References Table
Modified for
Originating Project
Reference Organization of Work?
Number Title, Revision Date and / or Number Sampling SOP Equipment Type (Y/N) Comments
BlankPrep Equipment Blank and Field Blank CH2M HILL Sample bottles, gloves, blank N
Preparation, 5/20/03 liquid, preservatives
GH-1.5 Borehole and Sample Logging, 3/1/96 B&R Environmental, | Boring log or field notebook, N SOP located in Appendix A
NE indelible pen of the Master Field
Sampling Plan [FSP]
(AQVIQ/CH2M HILL Joint
Venture |, 2004)
CcoC Chain-of-Custody, 5/20/03 CH2M HILL Chain-of-Custody
Decon Decontamination of Personnel and CH2M HILL DI water, distilled water, potable
Equipment, 5/21/03 water, Liquinox, plastic pails or
tubs, 55 gallon drum, gloves,
decon pad
DeconRig Decontamination of Drilling Rigs and CH2M HILL Portable steam cleaner, potable N
Equipment, 1/06/04 water, Liquinox, buckets, brushes,
distilled water, methanol, ASTM
Type-Il water, aluminum foil
DrumSample | Sampling Contents of Tanks and CH2M HILL Misc. applicable sampling N
Drums, 5/21/03 equipment
GH-1.3 Soil and Rock Drilling Methods, 3/1/96 B&R Environmental, | Applicable drilling rig N SOP located in Appendix A
NE of the Master Field
Sampling Plan [FSP]
(AQVIQ/CH2M HILL Joint
Venture |, 2004)
HoribaU22 Field Measurement of pH, Specific CH2M HILL Horiba® U-22 Water Quality N

Conductance, Turbidity, Dissolved
Oxygen, ORP, and Temperature using
the Horiba® U-22 with Flow-through
Cell, 1/23/03

Checker with flow-through cells,
distilled water in squirt bottle,
Horiba® U-22 Auto-Calibration
Standard Solution.
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SAP Worksheet #21—Project Sampling SOP References Table (continued)

Modified for
Originating Project
Reference Organization of Work?
Number Title, Revision Date and / or Number Sampling SOP Equipment Type (YIN) Comments
Log Books Preparing Field Log Books, 5/21/03 CH2M HILL Log book, indelible pen N
GH-2.8 Groundwater Monitoring Point B&R Environmental, | Applicable monitoring well N SOP located in Appendix A
Installation NE installation equipment of the Master Field
Sampling Plan [FSP]
(AQVIQ/CH2M HILL Joint
Venture |, 2004)
Preserve Preserving Non-VOC Aqueous CH2M HILL Disposable eye droppers, clean N
Samples, 2/03/99 beakers, pH paper, chemical
preservatives, personal protection,
clean outdoor or vented indoor
area
Soils Soil Sampling, 5/16/03 CH2M HILL Stainless steel trowel, shovel, N
scoopula, coring device, trier,
hand auger, etc; stainless steel
split-spoon samplers, thin-walled
sampling tubes, drilling rig or soil-
coring rig, stainless steel pan or
bowl, sample bottles
Civil Civil Surveying, 3/8/99 CH2M HILL Applicable surveying equipment N SOP located in Appendix A
Surveying of the Master Field
Sampling Plan [FSP]
(AQVIQ/CH2M HILL Joint
Venture |, 2004)
CT-04 Sample Nomenclature, 3/1/96 B&R Environmental, N SOP located in Appendix A
NE of the Master Field
Sampling Plan [FSP]
(AQVIQ/CH2M HILL Joint
Venture |, 2004)
Utility Locating and Clearing Underground CH2M HILL Magnetic Field Methods, Optical N
Location Utilities, 5/21/03 Methods, Ground Penetrating
General Radar, Electromagnetic Induction
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SAP Worksheet #21—Project Sampling SOP References Table (continued)
Modified for
Originating Project
Reference Organization of Work?
Number Title, Revision Date and / or Number Sampling SOP Equipment Type (YIN) Comments
Water Levels | Water-Level Measurements, 5/19/03 CH2M HILL Electronic water-level meter with N
100 foot tape, interface probe
Homog Homogenization of Soil and Sediment CH2M HILL Sample containers, stainless steel N
Samples, 5/20/03 spoons or spatulas, stainless steel
pans
ShipLowConc | Packaging and Shipping Procedure for CH2M HILL Packing Materials N
Low-Concentration Samples, 5/23/03
LowFlow Low-Flow Groundwater Sampling from CH2M HILL Flow-Through Cell N Samples will be collected
Monitoring Wells, 5/20/03 from the middle of the well
screen
HSE-408 Waste Management: Analysis and CH2M HILL Field logbook, Chain of Custody, N
Characterization, 10/11/07 sample labels, custody seals
HSE-411 Waste Management: Non-Hazardous CH2M HILL Container labels, waste N
Waste, 10/12/07 containers,
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SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table
Acceptance Corrective SOP

Field Equipment Activity Frequency Criteria Action Resp. Person Reference Comments
Horiba U-22 Calibration Daily, before use pH reads 4.0 +/- 3% Clean probe with Field Team Lead HoribaU22
pH probe Deionized water and

calibrate again.

Do not use

instrument if not able

to calibrate properly
Horiba U-22 Calibration Daily, before use Conductivity reads Clean probe with Field Team Lead HoribaU22
Specific 4.49 +/- 3% deionized water and
conductance probe calibrate again.

Do not use

instrument if not able

to calibrate properly.
Horiba U-22 Calibration Daily, before use Turbidity reads 0 +/- Clean probe with Field Team Lead HoribaU22
Turbidity probe 3% deionized water and

calibrate again.

Do not use

instrument if not able

to calibrate properly.
Horiba U-22 Testing Daily, before use Consistent with the Clean probe with Field Team Lead HoribaU22
Dissolved oxygen current atmospheric deionized water and
and Temperature pressure and calibrate again.
Probes ambient temperature

Do not use

instrument if not able

to calibrate properly.
Horiba U-22 Maintenance- Check | Daily before use, at Stable readings after | Clean probe with Field Team Lead HoribaU22

mechanical and
electronic parts,
verify system
continuity, check
battery, and clean
probes.

Calibration check

the end of the day,
and when unstable
readings occur.

3 minutes.
pH reads 4.0 +/- 3%

conductivity reads
4.49 +/- 3%

turbidity reads 0 +/-
3%

deionized water and
calibrate again.

Do not use
instrument if not able
to calibrate properly.
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SAP Worksheet #23—Analytical SOP References Table
Organization Modified for
Reference Definitive or Performing Project Work
Number Title, Revision Date, and/or Number Screening Data | Analytical Group Instrument Analysis (Y/N)

SOP-100 Metals digestion for ICP Analysis, 4/10/08, Definitive Metals Hot block N

rev.19
SOP-105 Metals analysis by ICP, 4/10/08, rev.13 Definitive Metals ICP 61E N
SOP-201 GC/MS analysis by 8270C, 1/11/08, rev.17 Definitive Organics Agilent GC/MS N
SOP-300 Sample extraction - aqueous samples for 8270 | Definitive Extractions N/A N

analysis, 7/03/07, rev.15
SOP-329 Sample extraction — non-aqueous samples by | Definitive Extractions Soxtherm N

automated Soxhlet, 10/04/06, rev.14
SOP-404 Laboratory Sample Receiving, Log in, and Definitive Sample receipt n/a N

Storage, 7/20/06, rev.10
SOP-410 Laboratory Sample Storage, Secure Areas, Definitive Sample Custody n/a Empirical N

and Sample Custody, 2/10/06, rev.4 Laboratories
SOP-149 Flashpoint Ignitability Method SW846 1010, Definitive Wet Chem Flashpoint Tester N

Rev. 1
SOP-153 Sulfide Method 376.1 (Titrimetric, lodine) with | Definitive Wet Chem NA N

Sample Pretreatment to Remove Interfering

Substances or to Concentrate Sulfide, Rev. 2
SOP-156 Reactive Sulfide Method SW-846, Chapter7, Definitive Wet Chem NA N

Section 7.3.4, Rev. 3
SOP-164 Distillation of Aqueous/Solid Samples for Total | Definitive Wet Chem NA N

and Non-Amenable Cyanide Analysis Methods

335.1/335.4 SW846 9012A/ USEPA CLP

ILMO 4.1, Rev. 12
SOP-175 Post-Distillation Analysis for Cyanide by the Definitive Wet Chem LACHAT N

LACHAT Methods 335.4; SW846 9012A;
USEPA-CLP 4.1; Addendum for USEPA CLP
ILM 5.2 Aqueous & Soil/Sediment, Rev.9
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SAP Worksheet #23—Analytical SOP References Table (continued)

Organization Modified for
Reference Definitive or Performing Project Work
Number Title, Revision Date, and/or Number Screening Data | Analytical Group Instrument Analysis (YIN)

SOP-187 Electrometric Determination of pH, Methods Definitive Wet Chem pH Meter N

150.1, Standard Methods 4500-H+B and

9040B for Waters , Liquids, and Liquid

Wastes, 9045C for Soils and Solid Wastes,

Rev.6
SOP-198 Toxicity Characteristic Leaching Procedure Definitive Wet Chem NA N

Method 1311), Rev.5
SOP-202 GC/MS Volatiles by Method 624 and SW 846 Definitive VOAs GC/MS N

Method 8260B, Rev. 20 Empirical
SOP-208 GC/ECD Chlorinated Acid Herbicides by Definitive Herbs GC/ECD Laboratories N

SW846 Method 8150B/8151A, Rev.12
SOP-211 GC/ECD Organochlorine Pesticides/PCBs by Definitive Pest/PCBs GC/ECD N

EPA Method 608 and SW846 Method

8081A/8082, Rev.18
SOP-304 Herbicides Aqueous Matrix by Methods EPA Definitive Herbs Ext. NA N

SW846 8151A, Rev.9
SOP-103 Mercury Analysis in Water by Manual Cold Definitive Metals Hg Analyzer N

Vapor Technique Methods USEPA SW846
7470A & 245.1 CLP-M 4.1, Rev. 13
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SAP Worksheet #24—Analytical Instrument Calibration Table
Calibration Person SOP
Instrument Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) Responsible for CA Reference'
SVOC GC/MS Initial Instrument receipt, Min. 5 pt cal. Recalibrate and/or perform | Analyst/Supervisor Empirical SOP
Calibration instrument change (new RSI?) for 4-methylphenol CCC necessary equipment 201
column, source cleaning, <3_O_A" maintenance. Check
etc.), when CCV does not Minimum mean RF for 4- calibration standards.
meet criteria, prior to methylphenol SPCC 2 0.05 Reanalyze affected data.
samp|e ana|ysis If RSD for 4-methy|pheno| is
>15% apply linear (r2>0.995) or
quadratic (r2>0.99, min. 6 pts)
method for quantitation.
SVOC GC/MS Calibration At the beginning of each Minimum mean RF f°>r 4- Recalibrate and/or perform | Analyst/Supervisor Empirical SOP
Check 12 hr shift after DFTPP met?ylp.henol SPCC=20.05 necessary equipment 201
tune. <20% difference for 4- maintenance. Check
methyphenol CCC. calibration standards.
Reanalyze affected data.
ICP Metals Initial At the beginning of each One point calibration per Recalibrate and/or perform | Analyst/Supervisor Empirical SOP
Calibration day or if QC is out of manufacturer's guidelines. necessary equipment 105
criteria. Lead run at its calibration levels maintenance. Check
must fall within 90-110% of True | cgjibration standards.
Values.
ICP Metals Continuing At the beginning and end Lead must be within 90-110% of | Recajibrate and/or perform | Analyst/Supervisor Empirical SOP
Calibration of sequence and after true value. necessary equipment 105
every 10 samples. maintenance. Reanalyze
samples not bracketed by
passing CCVs.
VOC Minimum five Prior to sample analysis or 30% RSD for ECC‘S and Min RF | pecalibrate and or perform | Analyst/Supervisor Empirical SOP
GC/MS point calibration | instrument change, when for SPCCS% 15|,/° for Avg RF, necessary instrument 202
for all analytes instrument does not meet 0.995 corr for linear, 0.99 corr maintenance, Check
method criteria for Quadratic calibration standards,
Reanalyze affected samples
PEST/HERB Minimum five Prior to sample analysis or ZQ%RSD' Min. Corr. ,0'995 Recalibrate and or perform Analyst/Supervisor Empirical
GC/ECD point calibration | instrument change, when Linear, 0.99 Quadratic necessary instrument SOP-211/208

for all analytes

instrument does not meet
method criteria

maintenance, Check
calibration standards,
Reanalyze affected samples
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

Calibration Person SOP
Instrument Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) Responsible for CA Reference'
pH Meter Calibrate meter | Before analysis and check 4and7+.05pH units, pH 10+ | pocajiprate as necessary Analyst/Supervisor Empirical SOP
at pH 7 and 4, every 3 hrs 0.10 pH units, + 0.20 pH units 187
check 7 again for check
and pH 10
LACHAT Minimum five At the beginning of each Correlation coefficient >0.997 Recalibrate and or perform | Analyst/Supervisor Empirical SOP
point calibration | day or if QC is outside necessary instrument 175
criteria maintenance, Check
calibration standards,
Reanalyze affected samples
Hg Minimum five At the beginning of each Correlation coefficient >0.995 Recalibrate and/or perform | Analyst/Supervisor Empirical SOP
Analyzer/FIMS point calibration | day or if QC is outside necessary equipment 103
criteria maintenance. Check
calibration standards
Flashpoint Flashpoint of p- | At the beginning and end Flash at 27 degrees C, + 2.2 Check standard Analyst/Supervisor Empirical SOP
Tester xylene of each set of 20 samples degrees C 149

orless
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
Instrument/ Testing Inspection Responsible SOP
Equipment Maintenance Activity Activity Activity Frequency Acceptance Criteria Corrective Action Person Reference
SVOC, VOC Check pressure and gas QcC lon source, Prior to initial 30% RSD CCCE)S’ min | Recalibrate and or Analyst/ Empirical
GCIMS supply daily. Bake out column, | Standards liner, seal, | calibration oras | RF SPCCS, 15% Avg | perform necessary | gneryisor SOP 201,
manual tune if DFTPP not in septum, necessary RSD, 0.995 Ilnear,. mst.rument 202
criteria, change septa, liner, column 099 corr. Qua_dratlc ma_mter?ance, Check
seal as needed. cut column as init cal; 20%.d|ff CCV | calibration
needed. ’ for CCCs, min RF standards,
SPCCs Reanalyze affected
samples
ICP Metals Clean torch assembly and QcC Torch, Prior to initial 90-110% of true value | Recalibrate and/or Analyst/ Empirical
spray chamber when Standards nebulizer calibration or as perf_orm necessary Supervisor SOP
discolored or when chamber, necessary qulpment 100/105
degradation in data quality is pump, ma_lnter_lance. Check
observed. Clean nebulizer, tubing calibration
check argon, replace standards
peristaltic pump tubing as
needed.
GC/ECD Check gas supply daily, Pest/Herb Seal, Prior to sample ZO%RS.D‘ Min. Corr. Recalibrate and or Analyst/ Empirical
Change liner, septum, seal. Analysis septum, analysis or 0.995 L'!‘ear’ 0.99 _perform necessary Supervisor SOP 208,
Cut column as needed liner instrument Quadratic |nst'rument 211
change, when ma_lnter_lance, Check
instrument does calibration
not meet standards,
method criteria Reanalyze affected
samples
pH meter Change buffer solutions or pH | Alkalinity Calibration Before analysis 4and 7 +.05pH Recalibrate as Analyst/ Empirical
probe begins, check units, pH 10 +0.10 necessary Supervisor SOP 187
every 3 hrs pH_ units, + 0.20 pH
units for check
LACHAT Degas solutions, change Cyanide Tubing, At the beginning Correlation coefficient Rerc;allbrate andfor Analyst/ Empirical
tubing, lamp, clean connectors rollers of each day or >0.997 periorm necessary Supervisor SOP 175
when QC is qulpment
outside criteria maintenance. Check
calibration
standards
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (continued)

Instrument/ Testing Inspection Responsible SOP
Equipment Maintenance Activity Activity Activity Frequency Acceptance Criteria Corrective Action Person Reference
Hg Analyzer Change tubing, change filter, Hg Analysis Change At the beginning S(c))réglatlon cosfficient Rer(;ahbrate andfor Analyst/Supervis | Empirical
clean windows, check gas tubing, of each day or 995 periorm neécessary or SOP 103
flow, Check reagents and change when QC is equ_lpment
standards filter, clean outside criteria mallnter.\ance. Check
windows, calibration
check gas standards
flow, Check
reagents
and
standards
Flashpoint Change propane tank, Flashpoint Tank, Before use Flash at 27 degrees Check standard Analyst/Supervis | Empirical
Tester calibrate thermometer thermometer C.+2.2degrees C or SOP 149
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SAP Worksheet #26-1—Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Project Field Team, FTL/CH2M HILL. Field SOPs are in Appendix B of this SAP.

Sample Packaging (Personnel/Organization): Project Field Team, FTL/CH2M HILL. Field SOPs are in Appendix B of this SAP.

Coordination of Shipment (Personnel/Organization): FTL/CH2M HILL

Type of Shipment/Carrier: FedEx Priority Overnight

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): EJ Overby, Empirical Laboratories

Sample Custody and Storage (Personnel/Organization): EJ Overby, Empirical Laboratories

Sample Preparation (Personnel/Organization): Christy Thompson (SVOCs), Roger Burr (Metals), Empirical Laboratories; others TBD

Sample Determinative Analysis (Personnel/Organization): Antonio Monteiro (SVOCs), Roger Burr (Metals), Empirical Laboratories; others TBD

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 90 days from receipt

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 1 year

Biological Sample Storage (No. of days from sample collection): n/a

SAMPLE DISPOSAL

Personnel/Organization: EJ Overby, Empirical Laboratories

Number of Days from Analysis: After submission, the laboratory will keep samples 90 days and the sample extracts for a minimum of 60 days




MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP
REVISION NUMBER: 2

NOVEMBER 2008

PAGE 99

SAP Worksheet #26-2—Sample Handling Flow Diagram, Navy CLEAN Data Management Process

A Sample’s Life

Step-by-Step Outline of Navy Clean Data Management Process, and EIS Roles & Responsibilities

Sitep 24 i

Sample
Planning * Daily collection and shipments of Lab D
7 ata

Phase samples Anglysis Walidation

* One COCkomer, One FedEx diphooler

+ Goordinate wi EIS for facking &Lab . i
* Staffing Schedules notficaon 4 LA L R L DAL LT * EIS reviews all data for accuracy against e
+ Kickof Meefing *  EIS reviews data for accuracy and worhs with lab Pls

* GPS comducted (if applicable)

Step 28 i
ample

to resolve discrepancies
* EIS tracks schedube and heeps P informed
* EIS inputs Feld Data Eniry Tool ivfomiation

* Pmjed Instnucions (Pis)

EIS sends data from lab to Data Yalidator

* Debys may ocor if there is missing data or
data is bte from the lab

from Log Books
4 * EIS cangenerate Yalidated Raw and Detects
i * EIS cangenerate Unwabdated Raw and Detects Data Tables
Tracking LSt
* ElS cross chechs COC sganst PR
* Also revievs lab confimiaion sheets to
verify all samples veere received and in
appmoprate condiion
ity = Y
Data Assurance’ = Report End of our Sample’s \—
Load Quality Gontrol — Life?

Geaneration

* EIS sends data to Datshas e Specidist o be * ElI5 is sent fables for (ANIE chech

Toaded into Envimnmental Database (EnDaly

i (Sumain&g #his inwnlves assistance from PH, Analyses, Resut
EHGiREaneGhexd ik * EIS then helps decide vhemerinfo needs © be
updated or not

* File and archive all Lab and DY deliverables

* EIS verifies info boaded is comect (Sample, Stfion,

* Rav Detects, Exceedanc e Reports
' Data Request

* Exceedance Reports foriberia needed prior o
this sep and selected by P

* Human Health Rish fs sessment
* Eco Fish Assessment

* Datamay be used inreports, posted on b, put
it GIS, etc

* Inhat regard, a sample’s life doesn™t really ever
end!
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SAP Worksheet #27—Sample Custody Requirements Table

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples will be collected by field team members under the supervision of the field team leader. As samples are collected, they will be places into containers and
labeled. Labels will be taped to the jar to ensure they do not separate. Samples will be cushioned with packaging material and placed into coolers containing
enough ice to keep the samples 4 +/- 2 degrees Celsius until they are received by the laboratory.

The chain of custody will be placed into the cooler in a Ziploc bag. Coolers will be taped up and shipped to the laboratories via Fed Ex overnight, with the air bill
number indicated on the COC (to relinquish custody). Upon delivery, the laboratory will log in each cooler and report the status of the samples to CH2M HILL.

See Worksheet 21 for SOPs containing sample custody guidance.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):
Laboratory custody procedures can be found in the following SOPs, which are referenced in Worksheet 23 and can be found in Appendix A of this QAPP:
Empirical Labs: 404 and 410

Sample Identification Procedures:

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, preservation, analysis group or method, and sampler’s initials.
Aqueous lead samples’ labels should indicate HNO3 preservation. The field logbook will identify the sample ID with the location and time collected and the
parameters requested. The laboratory will assign each field sample a laboratory sample ID based on information in the chain of custody. The laboratory will send
sample log-in forms to the EIS to check that sample IDs and parameters are correct.

Chain-of-custody Procedures:

Chain of custodies will include, at a minimum, laboratory contact information, client contact information, sample information, and relinquished by/received by
information. Sample information will include sample ID. Date/time collected, number and type of containers, preservative information, analysis method, and
comments. The chain of custody will link location of the sample from the field logbook to the laboratory receipt of the sample. The laboratory will use the sample
information to populate the LIMS database for each sample.
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SAP Worksheet #28-1— Laboratory QC Samples Table

Matrix

Surface Soill

Analytical Group

Semivolatiles
(4-Methylphenol)

Analytical Method/SOP Reference

SW-846 8270C/ SOP-201

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 every 12 hours prior to
sample analysis.

4-Methylphenol concentration = 1/2
CRQL

Reclean, retest, re-extract, reanalyze, and/or qualify
data.

Analyst, Laboratory Supervisor

Bias / Contamination

4-Methylphenol concentration =
1/2 CRQL

Surrogates

3 per sample, all samples

Surrogates within:
2-Fluorobiphenyl: 45-105%
Terphenyl-d14: 30-125%
2,4,6-Tribromophenol: 35-125%
2-Fluorophenol: 35-105%
Phenol-d5/d6: 40-100%

Nitrobenzene-d5: 35-100%

(1) Reprep and reanalyze for confirmation of matrix
interference when appropriate.

Analyst, Laboratory Supervisor

Accuracy / Bias

Surrogates within:
2-Fluorobiphenyl: 45-105%
Terphenyl-d14: 30-125%
2,4,6-Tribromophenol: 35-125%
2-Fluorophenol: 35-105%
Phenol-d5/d6: 40-100%

Nitrobenzene-d5: 35-100%

Laboratory Control Spike

One per batch of 20 or less

% recovery for 4-methylphenol
should be 40-105%

(1) Evaluate and reanalyze if possible;

(2) If an MS/MSD was performed in the same 12 hour
clock and acceptable narrate;

(3) If the LCS recoveries are high but the sample
results are <QL narrate otherwise reprep and
reanalyze.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

% recovery for 4-methylphenol
should be 40-105%

Internal Standards

3 per sample

Retention time +30 seconds; EICP
area within -50% to +100% of last
calibration verification (12 hours) for
each IS.

Inspect mass spectrometer or GC for malfunctions;
mandatory reanalysis of samples analyzed while
system was malfunctioning.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

Retention time +30 seconds; EICP
area within -50% to +100% of last
calibration verification (12 hours)
for each IS.

Matrix Spike/Matrix Spike Duplicate

One per SDG or every 20
samples

% recovery for 4-methylphenol
should be 40-105%

<30% RPD.

(1) CA will not be taken for samples when recoveries
are outside limits and surrogate and LCS criteria are
met;

(2) If both the LCS and MS/MSD are unacceptable
reprep the samples and QC.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

% recovery for 4-methylphenol
should be 40-105%

LCS = Laboratory Control Sample

CRAQL = Contract Required Quantitation Limit

RL = Reporting Limit
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SAP Worksheet #28-2—QC Samples Table

Matrix Surface Soil
Analytical Group '(\ﬁi;ac"s)

Analytical Method/SOP Reference

SW-846 6010B/ SOP-105

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.

Lead concentration less than 1/2
PQL.

(1) Investigate source of contamination.

(2) Redigest and reanalyze all associated samples if
sample concentration 2QL and <10x the blank
concentration.

Laboratory Supervisor

Bias / Contamination

Lead concentration less than 1/2
PQL.

Instrument Blanks(ICB, CCB) At the beginning and end of the < 2x MDL (1) Investigate source of contamination. Laboratory Supervisor Bias / Contamination < 2x MDL
sequence and every 10 samples. (2) Re-prepare and reanalyze all associated samples
if sample concentration QL and <10x the blank
concentration
Reporting Limit Standard(RL) At the beginning of the sequence | +20% Re-prepare RL standard or recalibrate Laboratory Supervisor Accuracy / Bias +20%

Interference Checks(ICSA and
ICSAB standards

At the beginning of the sequence

(1)ICSA- absolute value of
concentration for all non-spiked
analytes < 2xMDL(2) ICSAB- Target
analytes within + 20%

Re-prepare standards or recalibrate

Laboratory Supervisor

Accuracy / Bias

(1)ICSA- absolute value of
concentration for all non-spiked
analytes < 2xMDL(2) ICSAB-
Target analytes within + 20%

Laboratory Control Sample

One per digestion batch of 20 or
fewer samples.

Recovery within +20% of true value

(1) Investigate source of problem.
(2) Redigest and reanalyze all associated samples.

Laboratory Supervisor

Accuracy / Bias /
Contamination

Recovery within £20% of true
value

Duplicate Sample

One per digestion batch of 20 or
fewer samples.

RPD <20% for duplicate spikes.

Qualify results

Analyst, Laboratory Supervisor

Precision

RPD <20% for duplicate spikes.

Matrix Spike

One per digestion batch of 20 or
fewer samples.

Recover +25% of true value, if
sample <4x spike added.

Qualify results

Analyst, Laboratory Supervisor

Accuracy / Bias

Recover +25% of true value, if
sample <4x spike added.

ICP Serial Dilution

One per digestion batch.

If original sample result is at least
50x IDL, 5-fold dilution must agree
within £ 10% of the original result.

Qualify result or dilute and reanalyzed sample to
eliminate interference.

Analyst, Laboratory Supervisor

Accuracy / Bias

If original sample result is at least
50x IDL, 5-fold dilution must agree
within £ 10% of the original result.

RPD = Relative Percent Difference
IDL = Instrument Detection Limit
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SAP Worksheet #28-3—QC Samples Table

Matrix

Groundwater

Analytical Group

Semivolatiles
(4-Methylphenol)

Analytical Method/SOP Reference

SW-846 8270C/ SOP-201

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 every 12 hours prior to
sample analysis.

4-Methylphenol concentration = 1/2
CRQL

Reclean, retest, re-extract, reanalyze, and/or qualify
data.

Analyst, Laboratory Supervisor

Bias / Contamination

4-Methylphenol concentration =
1/2 CRQL

Surrogates

3 per sample, all samples

Surrogate limits:
2-Fluorobiphenyl: 50-110%
Terphenyl-d14: 50-135%
2,4,6-Tribromophenol: 40-125%
2-Fluorophenol: 20-110%

Nitrobenzene-d5: 40-110%

(1) Reprep and reanalyze for confirmation of matrix
interference when appropriate.

Analyst, Laboratory Supervisor

Accuracy / Bias

2-Fluorobiphenyl: 50-110%
Terphenyl-d14: 50-135%
2,4,6-Tribromophenol: 40-125%
2-Fluorophenol: 20-110%

Nitrobenzene-d5: 40-110%

Laboratory Control Spike

One per batch of 20 or less

4-methylphenol %recovery should
be 30-110%

(1) Evaluate and reanalyze if possible;

(2) If an MS/MSD was performed in the same 12
hour clock and acceptable narrate;

(3) If the LCS recoveries are high but the sample
results are <QL narrate otherwise reprep and
reanalyze.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

4-methylphenol %recovery should
be 30-110%

Internal Standards

3 per sample

Retention time +30 seconds; EICP
area within -50% to +100% of last
calibration verification (12 hours) for
each IS.

Inspect mass spectrometer or GC for malfunctions;
mandatory reanalysis of samples analyzed while
system was malfunctioning.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

Retention time +30 seconds; EICP
area within -50% to +100% of last
calibration verification (12 hours)
for each IS.

Matrix Spike/Matrix Spike Duplicate

One per SDG or every 20
samples

4-methylphenol %recovery should
be 30-110%

(1) CA will not be taken for samples when recoveries
are outside limits and surrogate and LCS criteria are
met;

(2) If both the LCS and MS/MSD are unacceptable
reprep the samples and QC.

Analyst, Laboratory Supervisor

Precision / Accuracy /
Bias

4-methylphenol %recovery should
be 30-110%

MS = Matrix Spike
MSD = Matrix Spike Duplicate
LCS = Laboratory Control Sample
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SAP Worksheet #28-4—QC Samples Table

Matrix Groundwater
Analytical Group TOt(él\_'e’\gg;als

Analytical Method/SOP Reference

SW-846 6010B/SOP-105

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.

Lead concentration less than 1/2
PQL.

(1) Investigate source of contamination.

(2) Redigest and reanalyze all associated samples if
sample concentration 2QL and <10x the blank

Laboratory Supervisor

Bias / Contamination

Lead concentration less than 1/2
PQL.

concentration.
Instrument Blanks(ICB, CCB) At the beginning and end of the < 2x MDL (1) Investigate source of contamination. Laboratory Supervisor Bias / Contamination < 2x MDL
sequence and every 10 samples. (2) Re-prepare and reanalyze all associated
samples if sample concentration =2QL and <10x the
blank concentration
Reporting Limit Standard(RL) At the beginning of the sequence | + 20% Re-prepare RL standard or recalibrate Laboratory Supervisor Accuracy / Bias +20%

Interference Checks(ICSA and ICSAB
standards

At the beginning of the sequence

(1)ICSA- absolute value of
concentration for all non-spiked
analytes < 2xMDL(2) ICSAB- Target
analytes within + 20%

Re-prepare standards or recalibrate

Laboratory Supervisor

Accuracy / Bias

(1)ICSA- absolute value of
concentration for all non-spiked
analytes < 2xMDL(2) ICSAB-
Target analytes within + 20%

Laboratory Control Sample

One per digestion batch of 20 or
fewer samples.

Recovery within £20% of true value

(1) Investigate source of problem.

(2) Redigest and reanalyze all associated samples.

Laboratory Supervisor

Accuracy / Bias /
Contamination

Recovery within £20% of true
value

Duplicate Sample

One per digestion batch of 20 or
fewer samples.

RPD <20% for duplicate spikes.

Qualify results

Analyst, Laboratory Supervisor

Precision

RPD <20% for duplicate spikes.

Matrix Spike

One per digestion batch of 20 or
fewer samples.

Recover +25% of true value, if
sample <4x spike added.

Qualify results

Analyst, Laboratory Supervisor

Accuracy / Bias

Recover +25% of true value, if
sample <4x spike added.

ICP Serial Dilution

One per digestion batch.

If original sample result is at least
50 x IDL, 5-fold dilution must agree
within £ 10% of the original result.

Qualify result or dilute and reanalyzed sample to

eliminate interference.

Analyst, Laboratory Supervisor

Accuracy / Bias

If original sample result is at least
50x IDL, 5-fold dilution must agree
within £ 10% of the original result.

IDL = Instrument Detection Limit
RPD = Relative Percent Difference
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SAP Worksheet #28-5 - QC Samples Table

Matrix:

Solid

Analytical Group:

TCLP-VOCs

Analytical Method / SOP
Reference:

SW-846 1311, 8260B / SOP-198,
202

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

Every 12 hours

No target analytes > Quantitation
Limit

Re-clean and re-analyze

Laboratory Supervisor

Bias / Contamination

No target analytes > Quantitation
Limit

Surrogates

Each sample

surrogates within:
4-bromofluorobenzene: 85-120%
Toluene-d8: 85-115%
1,2-Dichloroethane-d4: 80-135%

Dibromofluoromethane: 85-120%

Check instrument performance, re-analyze and

qualify data

Laboratory Supervisor

Accuracy / Bias

surrogates within:
4-bromofluorobenzene: 85-120%
Toluene-d8: 85-115%
1,2-Dichloroethane-d4: 80-135%

Dibromofluoromethane: 85-120%

Laboratory Control Sample

1 per batch or 1 per 20 samples

Benzene: 80-120%

Carbon tetrachloride: 65-140%
Chlorobenzene: 80-120%
Chloroform: 65-135%
1,4-Dichlorobenzene: 75-125%
1,2-Dichloroethane: 70-130%
1,1-Dichloroethene: 70-130%
2-Butanone: 30-150%
Tetrachloroethene: 45-150%
Trichloroethene: 70-125%

Vinyl Chloride:50-145%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

Benzene: 80-120%

Carbon tetrachloride: 65-140%
Chlorobenzene: 80-120%
Chloroform: 65-135%
1,4-Dichlorobenzene: 75-125%
1,2-Dichloroethane: 70-130%
1,1-Dichloroethene: 70-130%
2-Butanone: 30-150%
Tetrachloroethene: 45-150%
Trichloroethene: 70-125%

Vinyl Chloride:50-145%

Laboratory Control Sample Duplicate

1 per batch or 1 per 20 samples
if no MS/MSD

RPD < 30%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

RPD < 30%

Internal Standards

Each sample

Area counts —50% to +100% of Initial

Calibration IS or Continuing

Calibration IS area counts; Retention

times +/- 30 secs of Continuing
Calibration

Check instrument performance, reanalyze and

qualify data

Laboratory Supervisor

Precision / Accuracy /
Bias

Area counts —50% to +100% of
Initial Calibration 1S or Continuing
Calibration IS area counts;
Retention times +/- 30 secs of
Continuing Calibration

Matrix spike/ Matrix spike duplicate

Every 20 samples

Acceptance criteria from LCS/
LCSD

Check instrument performance, qualify data

Laboratory Supervisor

Precision / Accuracy /
Bias

Acceptance criteria from LCS/
LCSD
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SAP Worksheet #28-6 - QC Samples Table

Matrix:

Solid

Analytical Group:

TCLP-SVOCs

Analytical Method / SOP
Reference:

SW-846 1311, 8270C / SOP-
198, 201

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

1 per batch or 1 per 20 samples

No target analytes > Quantitation
Limit

Re-clean and re-analyze

Laboratory Supervisor

Bias / Contamination

No target analytes > Quantitation
Limit

Surrogates

Each sample

Surrogates within:
2-Fluorobiphenyl: 35-110%
Terphenyl-d14: 55-120%
2,4,6-Tribromophenol: 45-125%
2-Fluorophenol: 15-110%
Phenol-d5/d6: 15-110%

Nitrobenzene-d5: 30-110%

Check instrument performance, re-analyze and

qualify data

Laboratory Supervisor

Accuracy / Bias

Surrogates within:
2-Fluorobiphenyl: 35-110%
Terphenyl-d14: 55-120%
2,4,6-Tribromophenol: 45-125%
2-Fluorophenol: 15-110%
Phenol-d5/d6: 15-110%

Nitrobenzene-d5: 30-110%

Laboratory Control Sample

1 per batch or 1 per 20 samples

2-methylphenol: 40-110%
4-methylphenol: 30-110%
2,4-Dinitrotoluene: 50-120%
Hexachlorobenzene: 50-110%
Hexachlorobutadiene: 25-105%
Hexachloroethane: 30-95%
Nitrobenzene: 45-110%
Pentachlorophenol: 40-115%
Pyridine: 25-120%
2,4,5-Trichlorphenol: 50-110%
2,4,6-Trichlorophenol: 50-115%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

2-methylphenol: 40-110%
4-methylphenol: 30-110%
2,4-Dinitrotoluene: 50-120%
Hexachlorobenzene: 50-110%
Hexachlorobutadiene: 25-105%
Hexachloroethane: 30-95%
Nitrobenzene: 45-110%
Pentachlorophenol: 40-115%
Pyridine: 25-120%
2,4,5-Trichlorphenol: 50-110%
2,4,6-Trichlorophenol: 50-115%

Laboratory Control Sample Duplicate

1 per batch or 1 per 20 samples
if no MS/MSD

RPD < 30%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

RPD < 30%

Internal Standards

Each sample

Area counts —50% to +100% of
Initial Calibration IS or Continuing
Calibration IS area counts;
Retention times +/- 30 secs of
Continuing Calibration

Check instrument performance, reanalyze and

qualify data

Laboratory Supervisor

Precision / Accuracy /
Bias

Area counts —50% to +100% of
Initial Calibration 1S or Continuing
Calibration IS area counts;
Retention times +/- 30 secs of
Continuing Calibration

Matrix spike/ Matrix spike duplicate

Every 20 samples

Acceptance criteria from LCS/
LCSD

Check instrument performance, qualify data

Laboratory Supervisor

Precision / Accuracy /
Bias

Acceptance criteria from LCS/
LCSD
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SAP Worksheet #28-7 - QC Samples Table

Matrix:

Solid

Analytical Group:

TCLP-Pesticides

Analytical Method / SOP
Reference:

SW-846 1311, 8081A / SOP-198,
211

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

1 per batch or 1 per 20 samples

No target analytes > Quantitation
Limit

Re-clean and re-analyze

Laboratory Supervisor

Bias / Contamination

No target analytes > Quantitation
Limit

Surrogates

Each sample

surrogates within:
Decachlorobiphenyl: 25-130%

TCMX: 25-120%

Check instrument performance, reanalyze, qualify
data

Laboratory Supervisor

Accuracy / Bias

surrogates within:
Decachlorobiphenyl: 25-130%

TCMX: 25-120%

Laboratory Control Sample

1 per batch or 1 per 20 samples

Endrin: 55-135%

Heptachlor: 40-130%
Heptachlor epoxide: 60-130%
Gamma-BHC: 25-135%
Methoxychlor: 55-150%
Chlordane: 45-119%

Toxaphene: 41-126%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

Endrin: 55-135%

Heptachlor: 40-130%
Heptachlor epoxide: 60-130%
Gamma-BHC: 25-135%
Methoxychlor: 55-150%
Chlordane: 45-119%

Toxaphene: 41-126%

Laboratory Control Sample Duplicate

1 per batch or 1 per 20 samples if
no MS/MSD

RPD < 30%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

RPD < 30%

Matrix spike / Matrix spike duplicate

Every 20 samples

Use acceptance criteria from
LCS/LCSD

Check instrument performance, qualify data

Laboratory Supervisor

Precision / Accuracy /
Bias

Use acceptance criteria from
LCS/LCSD
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SAP Worksheet #28-8 - QC Samples Table

Matrix:

Solid

Analytical Group:

TCLP-Metals

Analytical Method / SOP
Reference:

SW-846 1311, 6010B, 7470A /
SOP-198, 103, 105

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

1 per batch or 1 per 20 samples

No target analytes > Quantitation Limit

Re-digest and reanalyze

Laboratory Supervisor

Bias / Contamination

No target analytes >
Quantitation Limit

Laboratory Control Sample

1 per batch or 1 per 20 samples

%Recovery 80% - 120%

Re-digest and reanalyze

Laboratory Supervisor

Accuracy / Bias /
Contamination

%Recovery 80% - 120%

Duplicate Sample

1 per 20 samples

RPD <=20%

Qualify Data

Laboratory Supervisor

Precision

RPD <=20%

Matrix Spike

1 per 20 samples

RPD <=20%
%Recovery 80% - 120%

Perform post-digestion spike analysis, qualify data

Laboratory Supervisor

Accuracy / Bias

RPD <=20%
%Recovery 80% - 120%

Post-digestion Spike For compounds outside of QC limits | Must meet acceptance criteria Qualify data Laboratory Supervisor Accuracy / Bias Must meet acceptance criteria
in Matrix Spike presented in SOP 103, 105 presented in SOP 103, 105
ICP Serial Dilution Per analytical run %Difference 90% - 110% Qualify data Laboratory Supervisor Accuracy / Bias %Difference 90% - 110%




MCAS CHERRY POINT SITE 87 INVESTIGATION UFP-SAP

REVISION NUMBER: 2

NOVEMBER 2008
PAGE 119
SAP Worksheet #28-9 - QC Samples Table
Matrix: Solid
Analytical Group: TCLP-Herbicides
Analytical Method / SOP SW-846 1311, 8151A / SOP-198,
Reference: 208
Person(s) Responsible for Data Quality Measurement
QC Sample Frequency / Number Method / SOP QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria

Method Blank

1 per batch or 1 per 20 samples

No target analytes > Quantitation Limit

Re-clean and re-analyze

Laboratory Supervisor

Bias / Contamination

No target analytes >
Quantitation Limit

Surrogates

Each sample

Surrogates within:
DCAA: 20-140%

Check instrument performance, reanalyze, qualify
data

Laboratory Supervisor

Accuracy / Bias

Surrogates within:
DCAA: 20-140%

Laboratory Control Sample

1 per batch or 1 per 20 samples

2,4-D: 35-115%
2,4,5-TP: 50-115%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

2,4-D: 35-115%
2,4,5-TP: 50-115%

Laboratory Control Sample Duplicate

1 per batch or 1 per 20 samples if
no MS/MSD

RPD < 30%

Check instrument performance, reanalyze

Laboratory Supervisor

Accuracy / Bias

RPD < 30%

Matrix spike / Matrix spike duplicate

Every 20 samples

Use acceptance criteria from
LCS/LCSD.

Check instrument performance, qualify data

Laboratory Supervisor

Precision / Accuracy
/ Bias

Use acceptance criteria from
LCS/LCSD.
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SAP Worksheet #28-10 - QC Samples Table
Matrix: Solid
Analytical Group: Reactivity
Analytical Method / SOP SW846 9012A / SOP-156
Reference:
Method / SOP QC Acceptance Person(s) Responsible for Data Quality Indicator Measurement

QC Sample

Frequency / Number

Limits

Corrective Action

Corrective Action

(BQI)

Performance Criteria

Method Blank

One per batch

No target analytes > Quantitation
Limit

Re-clean and re-analyze

Laboratory Supervisor

Bias/Contamination

No target analytes >
Quantitation Limit

Lab Control Sample/ Lab Control
Sample Duplicate

One per batch of 20 or fewer
samples (include LCSD if no MSD
in batch)

Reactive sulfide = %Recovery 22% -
114%, Reactive cyanide =
%Recovery 0% - 12.4%

Recalibrate/reanalyze

Laboratory Supervisor

Accuracy, Precision

Reactive sulfide =
%Recovery 22% - 114%,
Reactive cyanide =
%Recovery 0% - 12.4%
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SAP Worksheet #28-11 - QC Samples Table
Matrix: Solid
Analytical Group: Corrosivity
Analytical Method / SOP SW-846 9045 / SOP-187
Reference:
Method / SOP QC Acceptance Person(s) Responsible for Data Quality Indicator Measurement

QC Sample

Frequency / Number

Limits

Corrective Action

Corrective Action

(BQI)

Performance Criteria

Lab control sample (pH 7.0 buffer)

Every 10 samples

+/- 0.05 pH units

Recalibrate/reanalyze

Laboratory Supervisor

Accuracy, Precision

+/- 0.05 pH units

Duplicate

One set per 20 field samples

Relative Percent Difference <=20%

Qualify Data

Laboratory Supervisor

Precision

Relative Percent
Difference <=20%
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SAP Worksheet #28-12 - QC Samples Table
Matrix: Aqueous
Analytical Group: Ignitability
Analytical Method / SOP SW-8436 1010 / SOP-149
Reference:
Person(s) Responsible for Data Quality Measurement
QC Sample Frequency / Number Method / SOP QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
Lab Control Sample One per batch of 20 or fewer %Recovery 80% - 120% Reanalyze Laboratory Supervisor Accuracy %Recovery 80% - 120%
samples
Duplicate One set per 20 field samples, for Relative Percent Difference <=20% Repeat, Qualify Data Laboratory Supervisor Precision Relative Percent
every sample that flashes, or Difference <=20%
extinguishes flame <140 degrees
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SAP Worksheet #29—Project Documents and Records Table
Document Where Maintained
. Field Notebooks . Field data deliverables such as logbooks entries, chain of custodies, air
e  Chain-of-Custody Records bills, EDDs, etc will be kept on CH2M HILL’s local internet server.
e AirBills . Field parameter data will be loaded with the analytical data into EnDat
. Custody Seals e  Analytical laboratory hardcopy deliverables and data validation reports
. Corrective Action Forms will be saved on the network server.
. Electronic Data Deliverables . Electronic data from the laboratory will be loaded into EnDat and Navy

e Identification of QC Samples Installation Restoration Information Server NIRIS

. IWTP Disposal Chit (for IDW water)

. Meteorological Data from Field

. Sampling instrument calibration logs

e  Sampling locations and sampling plan

. Sampling notes and soil boring/drilling logs

e  Soil disposal manifests, weigh tickets, and landfill receipts (for non-haz waste) or
certificate of disposal (if haz waste)

. Well construction records

e  Water quality parameters.

e  Sample Receipt, Chain-of-Custody, and Tracking Records

. Standard Traceability Logs

. Equipment Calibration Logs

. Sample Prep Logs

. Run Logs

. Equipment Maintenance, Testing, and Inspection Logs

. Corrective Action Forms

. Reported Field Sample Results

. Reported Result for Standards, QC Checks, and QC Samples

e Instrument printouts (raw data) for Field Samples, Standards, QC Checks, and QC
Samples

. Data Package Completeness Checklists

. Sample disposal records

. Extraction/Clean-up Records

. Raw Data (stored on disk)

. Fixed Laboratory Audit Checklists

. Data Validation Reports

. Corrective Action Forms

e Laboratory QA Plan

. MDL Study Information
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SAP Worksheet #30—Analytical Services Table
Sample Data Package Backup
Concentration | Locations/ID Turnaround Laboratory/
Matrix | Analytical Group Level Numbers Analytical Method Time Laboratory/Organization Organization
SVOCs Low SW846 8270C
GW
Metals Medium SW846 6010B
SVOCs Low SW846 8270C
SS
Metals Medium SW846 6010B
TCLP-VOCs SW846 1311/ 8260B Empirical Laboratories, LLC,
TCLP-SVOCs See SW846 1311/ 8270C 227 French Landing Drive,
28 days Nashville, TN 37228, TBD'
TCLP-Pesticides Worksheet 18 | gwg46 1311/ 8081A Marcia McGinnity,
TCLP-Herbicides SW846 1311/ 8151A 877-345-1113, ext. 232.
Solid Medium

TCLP-Metals

Reactivity

Corrosivity

Ignitability

SW846 1311/ 6010B

SW846 9012A

SW846 9045C

Pensky Martens

All samples will be delivered to the off-site analytical laboratory, Empirical Laboratories.

' To be determined. If circumstances arise that render Empirical unable to provide analytical services, a backup laboratory will be chosen at that time.
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SAP Worksheet #31—Planned Project Assessments Table
Person(s)
Person(s) Responsible for Person(s)
Person(s) Responsible for Identifying and Responsible for
Organization Responsible Responding to Implementing Monitoring
Assessment Internal or Performing for Performing Assessment Corrective Actions Effectiveness of
Type Frequency External Assessment Assessment Findings (CA) CA
Offsite Laboratory must have current Naval External U.S. Navy Project QA Laboratory’s QA Laboratory’s QA Program Chemist-
Laboratory Facilities Engineering Service Center (NFESC) Officer- Pati Officer Officer Anita Dodson-
Technical (NFESC) evaluation letter which will Moreno/ CH2M HILL
Systems Audit identify the period of performance. NFESC, Port

The laboratory must be re-evaluated
prior to expiration of period of
performance.

Hueneme, CA

An onsite field sampling technical systems audit will not be performed on this project due to the brevity of the field event.
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SAP Worksheet #32—Assessment Findings and Corrective Action Responses

Individual(s)

Receiving Corrective

Nature of Individual(s) Nature of Corrective Action Response
Assessment Deficiencies Notified of Timeframe of Action Response (name, title, Timeframe for
Type Documentation Findings Notification Documentation organization) Response
Laboratory Written Audit Report Laboratory QA Within 2 months | Memorandum NFESC Auditor, TBD Within 2 months
Performance and Manager of audit of receipt of initial

Systems Audits

notification.
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SAP Worksheet #33—QA Management Reports Table

Type of Report

Frequency

Projected Delivery Date(s)

Person(s) Responsible for
Report Preparation

Report Recipient(s)

Site Investigation Report
(Addendum)

Post- Field Event

TBD

Laura Lampshire, Project
Manager, CH2M HILL

Stakeholders, see Worksheet
4

The SI Report will address the following:

Limitations on data use

Summary of project QA /QC requirements/procedures
Conformance of project to UFP-SAP requirements/procedures
Status of project schedule
Deviations from the UFP-SAP and approved amendments that were made
Results of data review activities (how much usable data was generated)
Corrective actions if needed and their effectiveness

Data usability with regards to: precision, accuracy, representativeness, completeness, comparability, and sensitivity
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SAP Worksheet #34—Verification (Step |) Process Table

Internal / Responsible for Verification
Verification Input Description External (name, organization)
Planning Documents Evidence of approval and completeness of UFP-SAP. Internal Laura Lampshire
CH2M HILL
Chain of Custody and COC forms and shipping documentation will be reviewed internally Internal FTL and Genevieve Moore
shipping forms upon their completion and verified against the packed sample CH2M HILL
coolers they represent. The shipper’s signature on the COC will be
initialed by the reviewer, a copy of the COC retained in the site file,
and the original and remaining copies taped inside the cooler for
shipment. See COC SOP (on CD) for further details.
Field Log Notebooks Field notes will be reviewed to ensure completeness of field data Internal Laura Lampshire
parameters, shipping information, sample collection times, etc. The CH2M HILL
logbook will also be used to document, explain, and justify all
deviations from the approved work plan and UFP-SAP.
Sample Chain of Custody Upon their arrival at the laboratory, the samples will be cross- Internal EJ Overby
Documentation referenced against the COC records. All sample labels will be o :
checked against the COC, and any mislabeling will be identified, Empirical Laboratories
investigated, and corrected. The samples will be logged in at every
storage area and work station required by the designated analyses.
Individual analysts will verify the completeness and accuracy of the
data recorded on the forms.
Verification of Laboratory Upon receipt of the laboratory data package, the EIS will perform External Genevieve Moore
Data Package data check according to the procedures in Worksheet 14. CH2M HILL
QC Summary Report A summary of all QC sample results will be verified for completeness | External Genevieve Moore
once the data is received from the laboratory. CH2M HILL
Field Investigation Following receipt of the analytical data from the laboratory and prior Internal Laura Lampshire, Roni Warren, Bill

Interpretive Data

to submittal to the data validator, the data will be compared to
screening criteria (see Worksheet 15)..

Kappleman
CH2M HILL
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SAP Worksheet #35—Validation (Steps lla and Ilb) Process Table

Responsible for Validation (name,

Step lla/ lb* Validation Input Description organization)
lla SOPs Review field logbooks, laboratory case narratives, data deliverables for FTL, Laura Lampshire
compliance to methods and signatures. CH2M HILL
lla QC Results Establish that all QC samples were run and compliant with method-required | Nancy Weaver
limits as specified in Worksheet 12. Environmental Data Services
IIb QC Results Verify that QC samples were run and compliant with limits established in the | Megan Hilton
UFP-SAP. CH2M HILL
Nancy Weaver
Environmental Data Services
IIb Project Ensure all sample results met the project quantification and action limits Laura Lampshire, Megan Hilton
Quantification Limits | specified in Worksheet 15. CH2M HILL
le] Raw data 100% of data will be validated against QA/QC criteria presented in this Nancy Weaver

SAP. The validator will perform a 10% review of raw data to confirm
laboratory calculations.

Environmental Data Services

! lla=compliance with methods, procedures,

and contracts

IIb=comparison with measurement performance criteria in the SAP
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SAP Worksheet #36—Analytical Data Validation (Steps lla and llb) Summary Table

Data Validator
(title and organizational

Step lla/llb Matrix Analytical Group Validation Criteria affiliation)
lla Gw Semivolatiles Analytical methods and laboratory SOPs as
lla GW Metals presented in this SAP will be used to evaluate
lla Ss Semivolatiles compliance against QA/QC criteria. Should
adherence to QA/QC criteria yield deficiencies, Nancy Weaver
data may be qualified. The data qgalifie_rs that Senior Chemist
may be used are those presented in National . .
lla ss Metals Functional Guidelines for Organic Data Review Environmental Data Services
(October 1999) and National Functional
Guidelines for Inorganic Data Review (October
2004).
Data will be reviewed against the analytical
methods for outstanding QA/QC issues and
anomalies by the laboratory. Issues will be Marcia McGinnity, Empirical
lla Solid Full TCLP, Reactivity, summarized in the case narrative. Laboratories
Corrosivity, Ignitability The CH2M HILL chemist and project manager Megan Hilton, CH2M HILL
will review the analytical results and case Laura Lampshire, CH2M HILL
narrative before the data is loaded to ensure no
major problems exist.
lIb GW Semivolatiles
IIb GW Metals Proiect t perf iteria i
- - roject measurement performance criteria is :
llb SS Semivolatiles located on Worksheet #15, “Reference Limits Chemist, (_3H2M HILL
b SS Metals and Evaluation Table” Laura Lampshire, CH2M HILL
Ilb Solid Full TCLP, Reactivity,

Corrosivity, Ignitability
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SAP Worksheet #37—Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that
will be used:

Non-detected contaminants will be evaluated to ensure that project-required quantitation limits in Worksheet #15 were achieved. If project quantitation limits were
achieved and the verification and validation steps yielded acceptable data, then the data are considered usable.

During verification and validation steps, data may be qualified as estimated with the following qualifiers: J, UJ, K, L, or UL. These qualifiers represent minor QC
deficiencies which will not affect the usability of the data. When major QC deficiencies are encountered, data will be qualified with an R and in most cases are
not considered usable for project decisions.

For statistical comparisons, non-detect values will be represented by a concentration equal to one-half the sample reporting limit. For duplicate sample results,
the most conservative value will be used for project decisions.

Analytical data will be checked to ensure the values and any qualifiers are appropriately transferred to the electronic database. These checks include comparison
of hardcopy data and qualifiers to the electronic data deliverable. Once the data has been uploaded into the electronic database, another check will be performed
to ensure all results were loaded accurately.

Field and laboratory precision will be compared as relative percent difference (RPD) between the two results.

Deviations from the SAP will be reviewed to assess whether corrective action is warranted and to assess impacts to achievement of project objectives.

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

To assess whether a sufficient quantity of acceptable data are available for decision making, the data will be reconciled with measurement performance criteria
following validation and review of data quality indicator.

If significant biases are detected with laboratory QA/QC samples it will be evaluated to assess impact on decision making. Low biases will be described in
greater detail as they represent a possible inability to detect compounds that may be present at the site.

If significant deviations are noted between lab and field precision the cause will be further evaluated to assess impact on decision making.

Identify the personnel responsible for performing the usability assessment:
The CH2M HILL Project Manager and Project Chemist with contributions from other team members as necessary.

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:

Data tables will be prepared that will show each compound that was analyzed and each compound that was detected. The project chemist will identify any data
quality issues that could potentially affect the usability of the data. This information will be passed along to the project team who as a whole will decide upon the
usability of the data.
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Appendix A
Analytical Laboratory SOPs




Laboratory SOPs are proprietary and confidential. They are held by CH2M HILL and the Navy and
are available upon request.



Appendix B
Field SOPs




STANDARD OPERATING PROCEDURE

Equipment Blank and Field Blank Preparation

. Purpose

To prepare blanks to determine whether decontamination procedures are adequate and
whether any cross-contamination is occurring during sampling due to contaminated air
and dust.

. Scope

The general protocols for preparing the blanks are outlined. The actual equipment to be
rinsed will depend on the requirements of the specific sampling procedure.

lll.  Equipment and Materials

Blank liquid (use ASTM Type II grade water)
Millipore™ deionized water

Sample bottles as appropriate

Gloves

Preservatives as appropriate

IV. Procedures and Guidelines

A.

BlankPrep.doc
QCed 02/03/99
QCed 5/20/03

Decontaminate all sampling equipment that has come in contact with sample
according to SOP Decontamination of Personnel and Equipment.

To collect an equipment blank for volatile analysis from the surfaces of sampling
equipment other than pumps, pour blank water over one piece of equipment
and into two 40-ml vials until there is a positive meniscus, then seal the vials.
Note the sample number and associated piece of equipment in the field
notebook as well as the type and lot number of the water used.

For non-volatiles analyses, one aliquot is to be used for equipment. For
example, if a pan and trowel are used, place trowel in pan and pour blank fluid
in pan such that pan and trowel surfaces which contacted the sample are
contacted by the blank fluid. Pour blank fluid from pan into appropriate sample
bottles.

Do not let the blank fluid come in contact with any equipment that has not been
decontaminated.



When collecting an equipment blank from a pump, run an extra gallon of
deionized water through the pump while collecting the pump outflow into
appropriate containers. Make sure the flow rate is low when sampling VOCs. If
a Grundfos Redi-Flo2 pump with disposable tubing is used, remove the
disposable tubing after sampling but before decon. When decon is complete,
put a 3- to 5-foot segment of new tubing onto the pump to collect the equipment
blank.

To collect a field blank, slowly pour ASTM Type II water directly into sample
containers.

Document and ship samples in accordance with the procedures for other
samples.

Collect next field sample.

V. Attachments

None.

VI.  Key Checks and Items

BlankPrep.doc
QCed 02/03/99
QCed 5/20/03

Wear gloves.
Do not use any non-decontaminated equipment to prepare blank.
Use ASTM-Type II grade water.
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1.0 PURPOSE

The purpose of this document is to establish standard procedures and technical guidance on borehole
and sample logging. '

2.0 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface
lithology. While experience is the only method to develop confidence and accuracy in the description
of soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful
observation and by being consistent throughout the ciassification procedure.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that
each field geologist is properly trained in logging procedures. A brief review or training session may be
necessary prior to the start up of the field program and/or upon completion of the first boring.

5.0 PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and
accurately use the field classification system described in this SOP. This identification is based on visual
examination and manual tests.

5.1 Materials Needed

When logging soil and rock samples, the geologist or engineer may be equipped with the following:

Rock hammer

Knife

Camera

Dilute hydrochloric acid (HCl)

Ruler (marked in tenths and hundredths of feet)
Hand Lens

5.2 Classification of Soils

All data shall be written directly on the boring lag (Figure 1) or in a field notebook if more space is
needed. Details on filling out the boring log are discussed in Section 5.5.

5.2.1 USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of
classification is detailed in Figure 1 (Continued).

019611/P
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FIGURE 1
BORING LOG (EXAMPLE)
BORING LOG Page __of __
PROJECT NAME: BORING NUMBER:’
PROJECT NUMBER: DATE:
DRILLING COMPARY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATER!AL DESCRIPTION PIDAIO Neading (ppm)
s.n.: n{;:T r.“:clo hllvh, Uthelegy u . R
Na. 8 g or 1 m. Change So#t O s Awe-f
Ty:;ou e (%} WW ‘0"'::“ v M:'my c Remarks %. - B &
o] IC Lot Bt e K L
Herdness * - 15
* When 1ock corng, ener rock brokeness.
= Inciude Mmanitor reading in & foat intervels @@ borehole. Increese reeding requency ¢ elsvated rasponss read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes No Well |.D. #:
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FIGURE 1 (CONTINUED) : : 2
SOU. TERMS m
UNIFIED S0IL CLASSIFICATION (USCS) g
COARSE-GRAINED SOUS FINE-GRAINED SOR S m
More Then Half of Materiat i LARGER Than No. 200 Swve Size More Than Half of Material is SMALLER Then No. 200 Sisve Size %
F1ELD IDENTIF ICATION PROCEDURES X
{Exctuding Pastictes Larger than 3 fnches and Basing fractions on E
Estimated Weights)
F1ELD JOENTIFICATION PROCEDURES RO Ghoup >
(Excluding Particles Larger Than ) (aches and Basing fractions ou 5 yMBOL TAPICAL HAMES tdentification Procedures on fraction Smatler than Ho. 40 Sieve Size symaoL TYPICAL NAMES
€3timated weights 2
OAY STREMGTH DILATANCY TOUGHNESS [w
{Crushing (Reaction to {Conststency Near
Characteristics) Shaking) flastic Limit) U)
GRAVELS CLEAR GRAVELS | Wide range tn grain sire and SILTS AND ’ inorgantc stlits and very fine sands, rock >
(50%(+)>1/4"@ | (Low % F1nes) | substantis) smounts of a1} o | )] oraded gravels, grevel sand CLAYS None to siignt Quick to Slow None w | riour, siity or clayey fine tands with <
tntermedtate particie stzes. ' . tiquid sVight plasticity, 'U
- Lamit <50
Predominantly ons s$1ze or a 3 Inorganic clays of low to medium E
range of 11zes with some 3 :\?:;::eg“ﬁ:t?:‘;:‘:; ?';:::' sand Hedium to High M';ZJ"’ Hedium ot plasticity, gravelly clays, sandy clays,
tntermediate sizes missing. M : stity clays, lean clays. r~
GRAVELS Mon-plastic fines (for identify. Siity gravels, poorly graded Organic st1its and organic sitt-clays of O
V/FINES cation procedures, see ML) O% ] gravel-sana.siit mistures, Slight to Medium Slow shioht oL L iow plasticity. [0
(High % Finev} m
Plastic fines (for taentifi- Clayey gravels, poorly graded SILTS AND Inorgante $11ts, micaceous or diatomaceous
cation procedures, 1ea L) CC [ grave) sand.cliy mixtures. cLATS Stight to Medium Stow 1o None | stight to medium | M £ % 00 Tor silty soils, elastic siits. -z_
Liqutd -
SANDS CLEAN SANDS | wide range In grain size and Limit 50 G)
s0%(+)<1/4"@ | (Low % Fines) |substantial amounts of atl sw ':f::,2';‘,":“‘::‘:;“’""”’ sands, High to Very High None High cu § Inoraanic clars of high plasticity, fat
intermediate particle sizes. ‘ ys .
Predominantly one 317 Or & -
range of sizes with tome s ’:"‘" tr oraded sands. gravelly sand, Medium to High wone to very b o\ i to medium | 0w OT9ARIC Clays of medium to hioh
1ttie or no fines, Slow B plasticity.
intermediate s12es missing.
7| 2
SANDS wW/FINES P Non-plastic fines (for identifi Stity sands, poorly graded sand siit HIGH Y Qeadily 1dentified by color, odor, spongy feel and
(High © Finet) | cation procedures, ses ACL) M evatures, 0RCANIC 50115 | frequently by fibrous texture. Pt JPeat and other organic soils 3 3
Plastic fines (for 1denttfica s¢ Clayey sands, poorly graded sand [«] g
t1on proceduras, see Ci) cVay mixtures. =] ]
Boundary classifications: Soils posiessing characleritticy of two groups are designated by combining group tyrbols. for exampls, CW.GU, well graded gravel sand mixture with clay binder.
All steva sires on this chart are U, S. Standard.
DENSITY OF GRANULAR SOILS CONSISTENCY OF COHESIVE SOILS
UNC C ESSIVE o o
OMPR v
STAHDARD PENETRATLION STANDARO PENETRATION
DESTGHATION RES FSTANCE -BLOWS/F 00T CONSISTENCY (Y(::SR/(::.""I ) RES1STANCE-BLOWS 7§ 00T FIELD 1OENTIFICATION METHOOS: .I
. Jars
.
very Loose 0-4 Yery Soft Less than 0.25 0to2 £asily penetrated several inches by fist [$,]
Loose 5-10 Soft 0.25 to 0,50 2 tad Eastly penstrated several inches by thumb,
Nedium Loose 11-30 sedium Stiff 0,50 to t.o 4t Can be penstrated several inches by thunb.
Denze 31-5¢ stire t.0 to 2.0 8 to 1% Readily tndented by thunb.
Yery Dense Over S0 very Stiff 2,0 to 4.0 15 to 20 Raadtly Indented by thurbnatl,

Hard More than 4.0 Over 30 Indented with difficulty by thumbnait. m o
= £
5| ¢

ROCK TERMS g
ROCK HARDNESS (FROM CORE SAMPLES) ROCK BROKENNESS o [w] "
n
Descriptive Terms Screwdrivar or Knife Effects Hammer €ffects Descriptive Terms abbreviation spaciag g glo
—
Soft  BSugsd very Broken {v. Br.) 0-2% 9 M
- ~. e
Redium Soft Couged Breaks (one blow); crumbly edges Broken i8r.) EAS M [(e)
Redium Hard Can ba scratched Breaks (one blow)j tharp edges 8locky (81.) L AR L m
Hard cannot be scratched Breaks conchoidally {(several blows)) sharp edges nassive ) 3 .10
LEEE’QI‘
SOIL SAMPLES -  TYPLS ROCK SAMPLES -  TYPES WATER LEVELS
§.2% spiit-Barrel Sarpls X-HX {Coaventional) Core (.2-1/8" 0.0.) i2/18
v 12,6 inttial Leve! w/Date & Depth
§7-3“ 0,0. Undisturbed Sample Q-NQ (Wiretine) Core (.1-7/8" 0.0.) ——
0 - other sarples, Specify in Remarks 2 . Other Core Stzes, Specify in Remarks 12710
X 12,60 Stahiltzed taval w/Bats A Deoth
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This method of classification identifies soil types on the basis of grain size and cohesiveness.

Fine-grained soils, or fines, are smalier than the No. 200 sieve and are of two types: siit (M) and clay (C).
Some classification systems define size ranges for these soil particles, but for field classification
purposes, they are identified by their respective behaviors. Organic material (O) is a common
component of sail but has no size range; it is recognized by its composition. The careful study of the
USCS wili aid in developing the competence and consistency necessary for the classification of soils.

Coarse-grained soits shall be divided into rock fragments, sand, or gravel. The terms sand and gravel
not only refer to the size of the soil particies but also to their depositional history. To insure accuracy
in description, the term rock fragments shall be used to indicate angular granular materials resulting from
the breakup of rock. The sharp edges typically observed indicate little or no transport from their source
area, and therefore the term provides additional information in reconstructing the depositional
environment of the soils encountered. When the term "rock fragments” is used it shall be followed by
a size designation such as "(1/4 inch®-1/2 inch®)" or "coarse-sand size" either immediately after the
entry or in the remarks column. The USCS classification would not be affected by this variation in terms.

5.2.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray” or “light
gray" or "blue-gray.” Since color can be utilized in correlating units between sampling locations, it is
important for color descriptions to be consistent from one boring to another.

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically
to describe colors. Samplers tend to smear the sample surface creating color variations between the
sample interior and exterior.

The term "mottied” shall be used to indicate soils irreguiarly marked with spots of different. colors.
Mottling in soils usually indicates poor aeration and lack of good drainage.

Soil Color Charts shall not be used unless specified by the project manager.
5.2.3 Relative Density and Consistency

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.
Granular soils contain predominantly sands and gravels. They are noncohesive (particies do not adhere
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together
when compressed).

The density of noncohesive, granular soils is classified according to standard penetration resistances
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating
Procedures GH-1.3 and SA-1.3. - Those designations are:

019611/P Brown & Root Environmental
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Standard' Penetration
Designation Resistance
{Blows per Foot)

Very loose : Oto4

Loose 5to 10
Medium dense . 11to 30
Dense : 31 to 50
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2-
inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is
recorded for each 6-inch increment. The density designation of granular soils is obtained by adding the
number of blows required to penetrate the last 12 inches of each sampie interval. It is important to note
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the
resuiting blow count will be erroneously high, reflecting a higher density than actually exists. This shall
be noted on the'log and referenced to the sample number. Granular soils are given the USCS
classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency
as shown in Figure 2.

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values
listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted
on a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split-barrel sampler.
The sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment.
If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in
Figure 2.

019611/P
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FIGURE 2

Standard Unconflngd
Penetration Compressive :
Consistency _ Resistance Strength Field Identification
(Blows per Foot) (Tons/Sq. Foot by
pocket penetration)
Very soft Oto 2 Less than 0.25 Easily penetrated several inches by fist
Soft 210 4 0.25 to 0.50 Easily penetrated several inches by
thumb
Medium stiff Can be penetrated several inches by
dto8 0500 1.0 thumb- with moderate effort
Stiff Readily indented by thumb but
8to15 101020 penetrated only with great effort
Very stiff 15 to 30 20to 4.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 indented with difficulty by thumbnail

019611/P
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) 5.24 Weight Percentages

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various
grain types. The following terms are useful in the description of soil:

Defining Range of

Terms of Identifying Proportion of the Component Percentages by Weight

Trace 0 - 10 percent

Some 11 - 30 percent

Adjective form of the soil type (e.g., "sandy”) 31 - 50 percent
Examples:

° Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

. Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to
30 percent silt.

L Fine sandy silt, trace clay: 50 to 68 percent siit, 31 to 49 percent fine sand, 1 to 10 percent
clay.

L Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.
5.2.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated.
In dry soil, there appears to be littie or no water. Saturated samples obviously have all the water they
can hold. Moist and wet classifications are somewhat subjective and often are determined by the
individual’s judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand
or on a porous surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted
for describing moisture, it is important that the method used by an individual remains consistent
throughout an entire drilling job.

Laboratory tests for water content shall be performed if the natural water content is important.

5.2.6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rock is depending on grain size and composition. The classification to be used
for stratification description is shown in Figure 3.

5.2.7 Texture/Fabric/Bedding

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity
of the particles: rounded, subrounded. subangular, and angular. Fabric shall be noted as to whether
the particles are flat or bulky and whether there is a particular relation between particles (i.e., all the fiat
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g.,
stratified, lensed, nonstratified, heterogeneous varved).

019611/P Brown & Root Environmental
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FIGURE 3

BEDDING THICKNESS CLASSIFICATION

Thickness Thickness i
(metric) (Appré)xupate English ~ Classification
quivalient)
> 1.0 meter > 3.3 Massive
30 cm - 1 meter 1.0" - 3.3 Thick Bedded
10 cm - 30 cm 4" -10 Medium Bedded
3cm-10cm 1 -4 Thin Bedded
tcm-3cm 2/5" - 1" Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1mm-3 mm 1/32" - 1/8" Thinly Laminated
<1 mm <1/32" Micro Laminated

(Weir, 1973 and Ingram, 1954)
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5.2.8

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site.
The hierarchy of classification is as follows:

53

Rocks are grouped into three main divisions: sedimentary, igneous and metamorphic. Sedimentary rocks
are by far the predominant type exposed at the earth’s surface. The following basic names are applied
to the types of rocks found in sedimentary sequences:

In classifying a sedimentary rock the foliowing hierarchy shall be noted:

Summary of Soil Classification

Density and/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratification .

Texture, fabric, bedding
Other distinguishing features

Classification of Rocks

Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm
in diameter.

Siltstone - Made up of granular materials less than 1/16 to 1/256 mm in diameter.
Fractures irregularly. Medium thick to thick bedded.

Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures
irregularly. Very smooth to touch. Generally has irregularly spaced pitting on surface of
drilled cores.

Shale - A fissile very fine-grained rock. Fractures along bedding planes.

Limestone - Rock made up predominantly of calcite (CaCO,). Effervesces strongly upon
the application of ditute hydrochloric acid.

Coal - Rock consisting mainly of organic remains.

Others - Numerous other sedimentary rock types are present in lesser amounts in the
stratigraphic record. The local abundance of any of these rock types is dependent upon
the depositional history of the area. Conglomerate, halite, gypsum, dolomite, anhydrite,
lignite, etc. are some of the rock types found in lesser amounts.

Rock type

Color

Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

019611/P
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5.3.1 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a
combination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the
modifier. Other modifiers can include carbonaceous, calcareous, siliceous, etc.

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are
slightly different than the USCS subdivision for soil classification. For field determination of grain sizes,
a scale can be used for the coarse grained rocks. For example, the division between siltstone and
claystone may not be measurable in the field. The boundary shall be determined by use of a hand iens.
if the grains cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a
siltstone. If the grains are not distinguishable with a hand lens, the rock is a claystone.

5.3.2 Color

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall
be classified while wet, when possible, and air cored samples shall be scraped ciean of cuttings prior
to color classifications.

Rock color charts shall not be used unless specified by the Project Manager.

5.3.3 Bedding Thickness

The bedding thickness designations applied to soil classification (see Figure 3) will also be used for rock
classification.

5.3.4 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of
the rock. A relative scale for sedimentary rock hardness is as follows:

° Soft - Weathered, considerable erosion of core. easily gouged by screwdriver, scratched
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This
term is always used for the hardness of the saprolite (decomposed rock which occupies
the zone between the lowest soil horizon and firm bedrock).

° Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly
edges from single hammer blow.

] Medium hard - No core erosion. easily scratched by screwdriver, or breaks with sharp
edges from singie hammer blow.

] Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot
be scratched with screwdriver.

Note the difference in usage here of the works "scratch” and “gouge.” A scratch shall be considered a
slight depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch
in the rock itseif), while a gouge is much deeper.

019611/P Brown & Root Environmental
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FIGURE 4

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name

Grain Size Diameter

Cobbles > 64 mm
Pebbles 4 - 64 mm
Granules 2 -4 mm
Very Coarse Sand 1-2mm
Coarse Sand 05-1mm
Medium Sand 0.25-0.5 mm
Fine Sand 0.125 - 0.25 mm

Very Fine Sand

0.0625 - 0.126 mm

Silt

0.0039 - 0.0625 mm

After Wentworth, 1922
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535 Fracturing

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint
spacing. After eliminating drilling breaks, the average spacing is calculated and the fracturing is
described by the following terms:

Very broken (V. BR.) - Less than 2-inch spacing between fractures
Broken (BR.) - 2-inch to 1-foot spacing between fractures

Blocky (BL.) - 1- to 3-foot spacing between fractures

Massive (M.) - 3 to 10-foot spacing between fractures

The structural integrity of the rock can be approximated by calculating the Rock Quality Designation
(RQD) of cores recovered. The RQD is determined by adding the total lengths of all pieces exceeding
4 inches and dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD
(After Deere, 1964)

RQD % = r/l x 100
r = Total length of all pieces of the lithologic unit being measured, which are
greater than 4 inches length, and have resuited from natural breaks. Natural
breaks include slickensides, joints, compaction slicks, bedding plane partings
(not caused by drilling), friable zones, etc.
| = Total length of the coring run.
5.3.6 Weathering

The degree of weathering is a significant parameter that is important in determining weatheringbproﬁles
and is also useful in engineering designs. The following terms can be applied to distinguish the degree
of weathering: :

] Fresh - Rock shows littte or no weathering effect. Fractures or joints have little or no
staining and rock has a bright appearance.

L Slight - Rock has some staining which may penetrate several centimeters into the rock.
Clay filling of joints may occur. Feldspar grains may show some alteration.

° Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened
due to weathering and can be easily broken with hammer.

L Severe - All rock including quartz grains is stained. Some of the rock is weathered to the
extent of becoming a soil. Rock is very weak.

5.3.7 Other Characteristics
The following items shall be included in the rock description:

® Description of contact between two rock units. These can be sharp or gradational.
L] Stratification (parallel, cross stratified).
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] Description of any filled cavities or vugs.

] Cementation (calcareous, siliceous, hematitic).

® Description of any joints or open fractures.

. Observation of the presence of fossils.

] Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating,
and degree of weathering.

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy
machine for report presentation. The data shall be kept current to provide control of the drilling program
and to indicate various areas requiring special consideration and sampling. '
5.3.8 Additional Terms Used in the Description of Rock

The following terms are used to further identify rocks:

° Seam - Thin (12 inches or less), probably continuous layer.

L Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For
example, rock composed of seams of sandstone (70 percent) and shale (30 percent) would
be "sandstone -- some shaie seams.”

° Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For
example, rock composed of seam of sandstone (20 percent) and shale (10 percent) would
be "sandstone -- few shale seams.”

] Interbedded - Used to indicate thin or very thin alternating seams of material occurring in
approximately equal amounts. For example, rock composed of thin alternating seams of
sandstone (50 percent) and shale (50 percent) would be "interbedded sandstone aind shale.”

o Interlayered - Used to indicate thick alternating seams of material occurring in
approximately equal amounts.

The preceding sections describe the classification of sedimentary rocks. The following are some basic
names that are applied to igneous rocks:

. Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and
pyroxene. '

. Rhyailite - A fine-grained volcanic rock containing abundant quartz and orthoclase. The fine-
grained equivalent of a granite.

L) Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz.

L Diorite - A coarse-grained pliutonic rock consisting essentially of sodic plagicclase and
hornblende.

L Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinapyroxene.
Loosely used for any coarse-grained dark igneous rock.
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The foliowing are some basic names that are applied to metamorphic rocks:

. Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage.
Contains predominantly chlorite, mica, quartz, and sericite.

° Phyllite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on
cleavage surface.

] Schist - A medium to coarse-grained foliated rock with subparaliel arrangement of the
micaceous minerals which dominate its composition.

L Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals.

L Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting
essentially of quartz sand with silica cement.

5.4 Abbreviations

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a
minimum. Following are some of the abbreviations that may be used:

Cc - Coarse Lt - Light Yi - - Yellow
Med - Medium BR - Broken Or - Orange
F - Fine BL - Blocky SS - Sandstone
\ - Very M - Massive Sh - Shale
Sl - Slight Br - Brown Ls - Limestone
Occ - Occasional Bl - Black Fgr - Fine-grained
Tr - Trace

5.5 Boring Logs and Documentation

This section describes in more detail the procedures to be used in completing boring fogs in the field.
information obtained from the preceding sections shall be used to compiete the logs. A sample boring
log has been provided as Figure 5.

The field geologist/engineer shall use this example as a guide in completing each boring log. Each
boring log shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet
contains space for 25 feet of log. Information regarding classification details is provided either on the
back of the boring log or on a separate sheet, for field use.
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5.5.1

Soil Classification

Identify site hame, boring number, job number, etc. Elevations and water level data to be
entered when surveyed data is available.

Enter sample number (from SPT) under appropriate column. Enter depth sampie was taken
from (1 block = 1 foot). Fractional footages, i.e., change of lithology at 13.7 feet, shall be
lined off at the proportional location between the 13- and 14-foot marks. Enter blow counts
(Standard Penetration Resistance) diagonally (as shown). Standard penetration resistance
is covered in Section 5.2.3.

Determine sample recovery/sample length as shown. Measure the total length of sample
recovered from the split-spoon sampler, including material in the drive shoe. Do notinclude
cuttings or wash material that may be in the upper portion of the sample tube.

Indicate any change in lithology by drawing a line at the appropriate depth. For example,
if clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall
be drawn at this increment.- This information is helpful in the construction of cross-sections.
As an alternative, symbols may be used to identify each change in lithology.

The density of granular soils is obtained by adding the number of blows for the last two
increments. Refer to Density of Granular Soils Chart on back of log sheet. For consistency
of cohesive soils refer also to the back of log sheet - Consistency of Cohesive Soils. Enter
this information under the appropriate coiumn. Refer to Section 5.2.3.

Enter color of the material in the appropriate column.

Describe material using the USCS. Limit this column for samplé description only. The
predominate material is described last. If the primary soil is silt but has fines (clay) - use
clayey silt. Limit soil descriptors to the following:

- Trace: 0 - 10 percent
- Some: 11 - 30 percent
- And/Or: 31 - 50 percent

Also indicate under Material Classification if the material is fill or natural soils. Indicate
roots, organic material, etc.

Enter USCS symbol - use chart on back of boring log as a guide. If the soils fail into one
of two basic groups, a borderline symbol may be used with the two symbols separated by
a slash. For example ML/CL or SM/SP.

The following information shall be entered under the "Remarks" column and shall include,
but is not limited by, the following:

- Moisture - estimate moisture content using the following terms - dry, moist,
wet and saturated. These terms are determined by the individual. Whatever
method is used to determine moisture, be consistent throughout the log.

019611/P
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5.5.2

- Angularity - describe anguiarity of coarse grained particles using the terms
angular, subangular, subrounded, or rounded. Refer to ASTM D 2488 or Earth
Manual for criteria for these terms.

- Particle shape - flat, elongated, or ﬂét and elongated.

- | Maximum particle size or dimension.

- Water level observations.

g Reaction with HCI - none, weak, or strong.
Additional comments:

- Indicate presence of mica, caving of hole, when water was encountered,
difficulty in drilling, loss or gain of water.

- Indicate odor and Photoionization Detector (PID) or Flame lonization Detector
(FID) reading if applicable.

- Indicate any change in lithology by drawing a line through the lithology
change column and indicate the depth. This will help when cross-sections are
subsequently constructed.

- At the bottom of the page indicate type of rig, drilling method, hammer size
and drop, and any other useful information (i.e., borehole size, casing set,
changes in drilling method).

- Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to & from the
bottom of each sample to the top of the next sample to indicate consistency
of material from sample to sampile, if the material is consistent. Horizontal
lines shall be drawn if there is a change in lithology, then vertical lines drawn
to that point.

- Indicate screened interval of well, as needed, in the lithology column. Show
' top and bottom of screen. .Other details of well construction are provided on
the well construction forms.

Rock Classification

Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate
core run depths by drawing coring run lines (as shown) under the first and fourth columns
on the log sheet. Indicate RQD, core run number, RQD percent, and core recovery under
the appropriate columns.

indicate lithology change by drawing a line at the appropriate depth as explained in
Section 5.5.1.

Rock hardness is entered under designated column using terms as described on the back
of the log or as explained earlier in this section.
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° Enter color as determined while the core sample is wet; if the sample is cored by air, the

core shall be scraped clean prior to describing color.

L Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks
use terms as described in Section 5.3. Again, be consistent in classification. Use modifiers
and additional terms as needed. For igneous and metamorphic rock types use terms as
described in Sections 5.3.8.

° Enter brokenness of rock or degree of fracturing under the appropriate column using
symbols VBR, BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the
Boring Log.

. The following information shall be entered under the remarks column. Items shall include
but are not iimited to the following:

- Indicate depths of joints, fractures and breaks and also approximate to
horizontal angle (such as high, low), i.e., 70° angle from horizontal, high angle.

- Indicate calcareous zones, description of any cavities or vugs.
- Indicate any loss or gain of drill water.

- Indicate drop of drill tools or change in color of drill water.

Remarks at the bottom of Boring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.
° As a final check the boring log shall inciude the following:

- Vertical lines shall be drawn as explained for soil classification to indicate
consistency of bedrock material.

- If applicable, indicate screened interval in the lithology column. Show top and
bottom of screen. Other details of well construction are provided on the well
construction forms.

5.5.3 Classification of Soil and Rock from Drill Cuttings

The previous sections describe procedures for classifying soil and rock samples when cores are
obtained. However, some drilling methods (air/mud rotary) may require classification and borehole
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only
general information on subsurface lithology. Some procedures that shall be followed when logging
cuttings are:

] Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary
drilling) to obtain a cieaner sample, place the sample into a small sampie bottie or “zip lock”
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bag for future reference, and label the jar or bag (i.e. hole number, depth, date, etc.).
Cuttings shall be closely examined to determine general lithology.

° Note any change in color of drilling fluid or cuttings, to estimate changes in lithology.

° Note drop or chattering of drilling tools or a change in the rate of drilling, to determine
fracture locations or lithologic changes.

. Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify

potential fracture zones.

® Record this and any other useful information onto the boring log as provided in Figure 1.

This logging provides a general description of subsurface lithology and adequate information can be
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock
core sampling methods be used at selected boring locations during the field investigation to provide
detailed information to supplement the less detailed data generated through borings drilied using air/mud

rotary methods.

5.6 Review

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include:

° Checking for consistency of all logs.

° Checking for conformance to the guideline.
° Checking to see that all information is entered in their respective columns and spaces.
6.0 REFERENCES

Unified Soil Classification System (USCS).

ASTM D2488, 1985.

Earth Manual, U.S. Department of the Interior, 1974,

7.0 RECORDS

Originals of the boring logs shall be retained in the project files.
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STANDARD OPERATING PROCEDURE

Civil Surveying

Purpose and Scope

The SOP describes survey procedures to be used on CLEAN projects. Modified
third-order survey procedures will be used for most surveying. Geographic
Positioning System techniques will be used for measurement of some horizontal
coordinates.

Records and Definitions

All field notes should be kept in bound books. Each book should have an index.
Each page of field notes should be numbered and dated and should show the initials
of all crew members. The person taking field notes will be identified in the log.
Information on weather (wind speed/wind direction, cloud cover, etc.) and on other
site conditions should also be entered in the notes. Notes should also include
instrument field identification number and environmental settings. Graphite pencils
or waterproof ballpoint pens should be used. Erasing is not acceptable; use a single-
strike-through and initial it. The notekeeping format should conform to the
Handbook of Survey Notekeeping by William Pafford. A survey work drawing with
grid lines and at the scale of the topographic map should be prepared for all survey
field work. Field notebooks will be available on site.

The following terms are defined to clarify discussion in this SOP:

e North American Datum (NAD) -The standard geodetic datum on the North
American continent.

e National Geodetic Vertical Datum (NGVD) - The vertical-control datum used
(1929 or later) by the National Geodetic Survey for vertical control.

e Horizontal Control - Horizontal location of an object from surveyed corners or
other features on permanent land monuments in the immediate site area. Will be
based on North American Datum (NAD) 1983 and state plane grid systems.

e Vertical Control - Vertical location of an object compared to the adjacent ground
surface.

e Bench Mark - Precisely determined elevation above or below sea level. May also
have horizontal control (northing, easting) determined for location.

Surveying
Horizontal Survey

Horizontal angular measurements shall be made with a 20-second or better
theodolite or transit. When using a 20-second instrument the horizontal angles shall
be turned four times (two each direct and inverted) with the mean of the fourth
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angle being within 5 seconds of the mean of the second angle. When using a 10-
second or better instrument the angles shall be doubled (once each direct and
inverted), with the mean of the second angle within 5 seconds of the first angle. The
minimum length of any traverse courses shall be 300 feet.

Distance measurements shall be made with a calibrated steel tape corrected for
temperature and tension or a calibrated electronic distance meter (EDM). When
using an EDM the parts per million (PPM), curvature and refraction corrections shall
be made. Vertical angle measurements used for distance slope corrections shall be
recorded to the nearest 20 seconds of arc deviation from the horizontal plane.
Horizontal locations will be surveyed to within 0.05-foot of the true location.

Horizontal traverse stations shall be established and referenced for future use. All
stations shall be described in the field notes with sufficient detail to facilitate their
recovery at a later date. The station shall consist of a permanent mark scribed on
facilities such as sidewalks, curbs, concrete slabs, or iron rod and cap.

The horizontal location will be referenced to NADS83 and the appropriate state plane
grid system.

Some horizontal coordinates will be measured using Geographic Positioning System
(GPS) equipment. This approach will be used in particular for determining the
coordinates of surface-water and sediment sampling locations, and may be used also
for determining the locations of piezometers and monitoring wells. The GPS survey
will be performed by staff trained in the use of the equipment and will conform to
guidance provided by the manufacturer.

Vertical Survey

When practical, vertical control will be referenced to the National Geodetic Vertical
Datum (NGVD) of 1929, obtained from a permanent benchmark. If practical, level
circuits should close on a known benchmark other than the starting benchmark. The
following criteria shall be met in conducting the survey:

e Instruments shall be pegged weekly or after any time it is dropped or severely
jolted.

e Foresight and backsight distances shall be reasonably balanced and shall not be
greater than 250 feet in length.

e No side shot shall be used as a beginning or ending point in another level loop.
¢ Rod readings shall be made to 0.01-foot and estimated to 0.005-foot.
e Elevations shall be adjusted and recorded to 0.01-foot.

Temporary benchmarks (TBMs) shall be established and referenced for future use.
All TBMs shall be described in the field notes with sufficient detail to facilitate their
recovery at a later date. The TBMs shall consist of a permanent mark scribed on
facilities such as sidewalks, curbs, concrete slabs, etc. or spikes set in the base of trees
(not power poles), or tops of anchor bolts for transmission line towers, etc.
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(Horizontal traverse stations will not be considered as a TBM, but may be used as a
permanent turning point.)

Traverse Computations and Adjustments
Traverses will be closed and adjusted in the following manner:

e Step One—Coordinate closures will be computed using unadjusted bearings and
unadjusted field distances.

e Step Two— Coordinate positions will be adjusted (if the traverse closes within
the specified limits) using the compass rule.

e Step Three —Final adjusted coordinates will be labeled as "adjusted coordinates."
Field coordinates should be specifically identified as such.

e Step Four —The direction and length of the unadjusted error of closure, the ratio
of error, and the method of adjustment shall be printed with the final adjusted
coordinates.

Level Circuit Computations and Adjustments
Level circuits will be closed and adjusted in the following manner:

e For a single circuit, elevations will be adjusted proportionally, provided the raw
closure is within the prescribed limits for the circuit.

e Inalevel net where the elevation of a point is established by more than one
circuit, the method of adjustment should consider the length of each circuit, the
closure of each circuit, and the combined effect of all the separate circuit closures
on the total net adjustments.

Piezometer and Monitoring-Well Surveys

Piezometer and monitoring-well locations will be surveyed only after the installation
of the protective casing, which is set in concrete. The horizontal plane survey
accuracy is +0.05-foot and is measured to any point on the protective-casing cover.
The vertical plane survey must be accurate to +0.01-foot. The following two
elevations will be measured at piezometers and monitoring wells:

e Top of the piezometer or well riser (not on the protective casing), preferably on
the north side

e Ground surface, preferably on the north side of the well

If no notch or mark exists, the point at which the elevation was measured on the
inner casing shall be described so that water-level measurements may be taken from
the same location.

Grid Surveys

Selected soil boring locations may be located by the survey crew after the soil
borings are complete. The selected borings will be staked in the field by the field
team leader. The stake will be marked with the boring number for reference. The
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horizontal plane survey accuracy is + 1 foot and is measured to any point on the
ground surface immediately adjacent to the stake.
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Exhibit A
STANDARDS FOR MODIFIED THIRD-ORDER PLANE SURVEYS

Traverse

Max Number of bearing courses 30
between azimuth checks

Astronomical bearings: 6"
standard error of results

Azimuth closure at azimuth 20" /N
checkpoint not to exceed

Standard error of the mean 1 in 50,000
for length measurements

Position closure per loop in 1:10,000
feet before azimuth adjustment

Leveling

Levels error of closure per 0.05 vM
loop in feet

N = the number of stations for carrying bearing
M = the distance in miles

CivilSurvey.doc
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STANDARD OPERATING PROCEDURE

Chain-of-Custody

COC.doc

Purpose

The purpose of this SOP is to provide information on chain-of-custody procedures to
be used under the CLEAN Program.

Scope

This procedure describes the steps necessary for transferring samples through the
use of Chain-of-Custody Records. A Chain-of-Custody Record is required, without
exception, for the tracking and recording of samples collected for on-site or off-site
analysis (chemical or geotechnical) during program activities (except wellhead
samples taken for measurement of field parameters). Use of the Chain-of-Custody
Record Form creates an accurate written record that can be used to trace the
possession and handling of the sample from the moment of its collection through
analysis. This procedure identifies the necessary custody records and describes their
completion. This procedure does not take precedence over region specific or site-
specific requirements for chain-of-custody.

Definitions

Chain-of-Custody Record Form - A Chain-of-Custody Record Form is a printed two-
part form that accompanies a sample or group of samples as custody of the
sample(s) is transferred from one custodian to another custodian. One copy of the
form must be retained in the project file.

Custodian - The person responsible for the custody of samples at a particular time,
until custody is transferred to another person (and so documented), who then
becomes custodian. A sample is under one’s custody if:

e Itisin one’s actual possession.
e Itisin one’s view, after being in one’s physical possession.

e It was in one’s physical possession and then he/she locked it up to prevent
tampering.

e Itisina designated and identified secure area.

Sample - A sample is physical evidence collected from a facility or the environment,
which is representative of conditions at the point and time that it was collected.
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Responsibilities

Project Manager - The Project Manager is responsible for ensuring that project-
specific plans are in accordance with these procedures, where applicable, or that
other, approved procedures are developed. The Project Manager is responsible for
development of documentation of procedures which deviate from those presented
herein. The Project Manager is responsible for ensuring that chain-of-custody
procedures are implemented. The Project Manager also is responsible for
determining that custody procedures have been met by the analytical laboratory.

Field Team Leader - The Field Team Leader is responsible for determining that
chain-of-custody procedures are implemented up to and including release to the
shipper or laboratory. It is the responsibility of the Field Team Leader to ensure that
these procedures are implemented in the field and to ensure that personnel
performing sampling activities have been briefed and trained to execute these
procedures.

Sample Personnel - It is the responsibility of the field sampling personnel to initiate
chain-of-custody procedures, and maintain custody of samples until they are
relinquished to another custodian, the sample shipper, or to a common carrier.

Procedures

The term “chain-of-custody” refers to procedures which ensure that evidence
presented in a court of law is valid. The chain-of-custody procedures track the
evidence from the time and place it is first obtained to the courtroom, as well as
providing security for the evidence as it is moved and/or passed from the custody of
one individual to another.

Chain-of-custody procedures, recordkeeping, and documentation are an important
part of the management control of samples. Regulatory agencies must be able to
provide the chain-of-possession and custody of any samples that are offered for
evidence, or that form the basis of analytical test results introduced as evidence.
Written procedures must be available and followed whenever evidence samples are
collected, transferred, stored, analyzed, or destroyed.

Sample Identification

The method of identification of a sample depends on the type of measurement or
analysis performed. When in situ measurements are made, the data are recorded
directly in bound logbooks or other field data records with identifying information.

Information which shall be recorded in the field logbook, when in-situ
measurements or samples for laboratory analysis are collected, includes:

e Field Sampler(s),

Contract Task Order (CTO) Number,

Project Sample Number,

e Sample location or sampling station number,

¢ Date and time of sample collection and/or measurement,
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e Field observations,
e Equipment used to collect samples and measurements, and
e Calibration data for equipment used

Measurements and observations shall be recorded using waterproof ink.

Sample Label

Samples, other than for in situ measurements, are removed and transported from the
sample location to a laboratory or other location for analysis. Before removal,
however, a sample is often divided into portions, depending upon the analyses to be
performed. Each portion is preserved in accordance with the Sampling and Analysis
Plan. Each sample container is identified by a sample label (see Attachment A).
Sample labels are provided, along with sample containers, by the analytical
laboratory. The information recorded on the sample label includes:

e Project - CTO Number.
e Station Location - The unique sample number identifying this sample.

e Date - A six-digit number indicating the day, month, and year of sample
collection (e.g., 12/21/85).

e Time - A four-digit number indicating the 24-hour time of collection (for
example: 0954 is 9:54 a.m., and 1629 is 4:29 p.m.).

e Medium - Water, soil, sediment, sludge, waste, etc.

e Sample Type - Grab or composite.

e Preservation - Type and quantity of preservation added.

e Analysis - VOA, BNAs, PCBs, pesticides, metals, cyanide, other.
e Sampled By - Printed name of the sampler.

e Remarks - Any pertinent additional information.

Using only the work assignment number of the sample label maintains the
anonymity of sites. This may be necessary, even to the extent of preventing the
laboratory performing the analysis from knowing the identity of the site (e.g., if the
laboratory is part of an organization that has performed previous work on the site).

Chain-of-Custody Procedures

After collection, separation, identification, and preservation, the sample is
maintained under chain-of-custody procedures until it is in the custody of the
analytical laboratory and has been stored or disposed of.

Field Custody Procedures

e Samples are collected as described in the site Sampling and Analysis Plan. Care
must be taken to record precisely the sample location and to ensure that the
sample number on the label matches the Chain-of-Custody Record exactly.
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The person undertaking the actual sampling in the field is responsible for the
care and custody of the samples collected until they are properly transferred or
dispatched.

When photographs are taken of the sampling as part of the documentation
procedure, the name of the photographer, date, time, site location, and site
description are entered sequentially in the site logbook as photos are taken.
Once developed, the photographic prints shall be serially numbered,
corresponding to the logbook descriptions; photographs will be stored in the
project files. It is good practice to identify sample locations in photographs by
including an easily read sign with the appropriate sample/location number.

Sample labels shall be completed for each sample, using waterproof ink unless
prohibited by weather conditions (e.g., a logbook notation would explain that a
pencil was used to fill out the sample label if the pen would not function in
freezing weather.)

V.2.2 Transfer of Custody and Shipment

Samples are accompanied by a Chain-of-Custody Record Form. A Chain-of-Custody
Record Form example is shown in Attachment B. When transferring the possession
of samples, the individuals relinquishing and receiving will sign, date, and note the
time on the Record. This Record documents sample custody transfer from the
sampler, often through another person, to the analyst in the laboratory. The Chain-
of-Custody Record is filled out as given below:
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Enter header information (CTO number, samplers, and project name).

Enter sample specific information (sample number, media, sample analysis
required and analytical method grab or composite, number and type of sample
containers, and date/time sample was collected).

Sign, date, and enter the time under “Relinquished by” entry.

Have the person receiving the sample sign the “Received by” entry. If shipping
samples by a common carrier, print the carrier to be used in this space (i.e.,
Federal Express).

If a carrier is used, enter the airbill number under “Remarks,” in the bottom right
corner;

Place the original (top, signed copy) of the Chain-of-Custody Record Form in a
plastic zipper-type bag or other appropriate sample-shipping package. Retain
the copy with field records.

Sign and date the custody seal, a 1-inch by 3-inch white paper label with black
lettering and an adhesive backing. Attachment C is an example of a custody
seal. The custody seal is part of the chain-of-custody process and is used to



Vi

VI

VI
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prevent tampering with samples after they have been collected in the field.
Custody seals shall be provided by the analytical laboratory.

e Place the seal across the shipping container opening so that it would be broken if
the container were to be opened.

e Complete other carrier-required shipping papers.

The custody record is completed using waterproof ink. Any corrections are made by
drawing a line through and initialing and dating the change, then entering the
correct information. Erasures are not permitted.

Common carriers will usually not accept responsibility for handling Chain-of-
Custody Record Forms; this necessitates packing the record in the shipping
container (enclosed with other documentation in a plastic zipper-type bag). As long
as custody forms are sealed inside the shipping container and the custody seals are
intact, commercial carriers are not required to sign the custody form.

The laboratory representative who accepts the incoming sample shipment signs and
dates the Chain-of-Custody Record, completing the sample transfer process. It is
then the laboratory’s responsibility to maintain internal logbooks and custody
records throughout sample preparation and analysis.

Quality Assurance Records

Once samples have been packaged and shipped, the Chain-of-Custody copy and
airbill receipt become part of the quality assurance record.

Attachments

A. Sample Label
B. Chain of Custody Form
C. Custody Seal

References

USEPA. User’s Guide to the Contract Laboratory Program. Office of Emergency and
Remedial Response, Washington, D.C. (EPA/540/P-91/002), January 1991.
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STANDARD OPERATING PROCEDURE

Decontamination of Personnel and Equipment

|.  Purpose

To provide general guidelines for the decontamination of personnel, sampling
equipment, and monitoring equipment used in potentially contaminated
environments.

.  Scope

This is a general description of decontamination procedures.

Ill.  Equipment and Materials

Demonstrated analyte-free, deionized (“DI”) water (specifically, ASTM Type
IT water)

Distilled water

Potable water; must be from a municipal water supplier, otherwise an
analysis must be run for appropriate volatile and semivolatile organic
compounds and inorganic chemicals (e.g., Target Compound List and Target
Analyte List chemicals)

2.5% (W/W) Liquinox® and water solution
Concentrated (V/V) pesticide grade methanol (DO NOT USE ACETONE)

Large plastic pails or tubs for Liquinox® and water, scrub brushes, squirt
bottles for Liquinox® solution, methanol and water, plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste
Phthalate-free gloves

Decontamination pad and steam cleaner/high pressure cleaner for large
equipment

V. Procedures and Guidelines

A.

Decon.doc

PERSONNEL DECONTAMINATION

To be performed after completion of tasks whenever potential for
contamination exists, and upon leaving the exclusion zone.
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1. Wash boots in Liquinox® solution, then rinse with water. If
disposable latex booties are worn over boots in the work area, rinse
with Liquinox® solution, remove, and discard into DOT-approved
55-gallon drum.

2. Wash outer gloves in Liquinox® solution, rinse, remove, and discard
into DOT-approved 55-gallon drum.

3. Remove disposable coveralls (“Tyveks”) and discard into DOT-
approved 55-gallon drum.

4. Remove respirator (if worn).

5. Remove inner gloves and discard.

6. At the end of the work day, shower entire body, including hair, either

at the work site or at home.
7. Sanitize respirator if worn.

SAMPLING EQUIPMENT DECONTAMINATION —GROUNDWATER
SAMPLING PUMPS

Sampling pumps are decontaminated after each use as follows.

1. Don phthalate-free gloves.
2. Spread plastic on the ground to keep hoses from touching the ground
3. Turn off pump after sampling. Remove pump from well and place

pump in decontamination tube, making sure that tubing does not
touch the ground

4. Turn pump back on and pump 1 gallon of Liquinox® solution through
the sampling pump.

5. Rinse with 1 gallon of 10% methanol solution pumped through the
pump. (DO NOT USE ACETONE).

6. Rinse with 1 gallon of tap water.

7. Rinse with 1 gallon of deionized water.

8. Keep decontaminated pump in decontamination tube or remove and

wrap in aluminum foil or clean plastic sheeting.
9. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.

10. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have come in contact with used decontamination fluids or sampling
equipment will be disposed of in DOT-approved 55-gallon drums.

QCed and revised 1/10/99
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C. SAMPLING EQUIPMENT DECONTAMINATION —OTHER EQUIPMENT

Reusable sampling equipment is decontaminated after each use as follows.

1.
2.

10.
11.

Don phthalate-free gloves.

Before entering the potentially contaminated zone, wrap soil contact
points in aluminum foil (shiny side out).

Rinse and scrub with potable water.

Wash all equipment surfaces that contacted the potentially
contaminated soil/ water with Liquinox® solution.

Rinse with potable water.

Rinse with distilled or potable water and methanol solution (DO NOT
USE ACETONE).

Air dry.
Rinse with deionized water.

Completely air dry and wrap exposed areas with aluminum foil
(shiny side out) for transport and handling if equipment will not be
used immediately.

Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.

Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have come in contact with used decontamination fluids or sampling
equipment will be disposed of in DOT-approved 55-gallon drums.

D. HEALTH AND SAFETY MONITORING EQUIPMENT
DECONTAMINATION

1.
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Before use, wrap soil contact points in plastic to reduce need for
subsequent cleaning.

Wipe all surfaces that had possible contact with contaminated
materials with a paper towel wet with Liquinox® solution, then a
towel wet with methanol solution, and finally three times with a
towel wet with distilled water. Dispose of all used paper towels in a
DOT-approved 55-gallon drum.



SAMPLE CONTAINER DECONTAMINATION

The outsides of sample bottles or containers filled in the field may need to be
decontaminated before being packed for shipment or handled by personnel
without hand protection. The procedure is:

1. Wipe container with a paper towel dampened with Liquinox®
solution or immerse in the solution AFTER THE CONTAINERS
HAVE BEEN SEALED. Repeat the above steps using potable water.

2. Dispose of all used paper towels in a DOT-approved 55-gallon drum.

HEAVY EQUIPMENT AND TOOLS

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe
will be decontaminated upon arrival at the site and between locations as
follows:

1. Set up a decontamination pad in area designated by the Navy

2. Steam clean heavy equipment until no visible signs of dirt are
observed. This may require wire or stiff brushes to dislodge dirt from
some areas.

V. Attachments

None.

VI. Key Checks and Items

Decon.doc

Clean with solutions of Liquinox®, methanol, and distilled water.

Do not use acetone for decontamination.

Drum all contaminated rinsate and materials.

Decontaminate filled sample bottles before relinquishing them to anyone.
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STANDARD OPERATING PROCEDURE

Decontamination of Drilling Rigs and Equipment

. Purpose and Scope

The purpose of this guideline is to provide methods for the decontamination of drilling
rigs, downhole drilling tools, and water-level measurement equipment. Personnel
decontamination procedures are not addressed in this SOP; refer to the site safety plan
and SOP Decontamination of Personnel and Equipment. Sample bottles will not be field
decontaminated; instead they will be purchased with certification of laboratory
sterilization.

. Equipment and Materials

Portable steam cleaner and related equipment
Potable water

Phosphate-free detergent such as Liquinox®
Buckets

Brushes

Distilled organic-free water

Methanol, pesticide grade

ASTM-Type Il grade water

Aluminum foil

lll.  Procedures and Guidelines

A.
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Drilling Rigs and Monitoring Well Materials

Before the onset of drilling, after each borehole, before drilling through
permanent isolation casing, and before leaving the site, heavy equipment and
machinery will be decontaminated by steam cleaning at a designated area. The
steam-cleaning area will be designed to contain decontamination wastes and
waste waters and can be an HDPE-lined, bermed pad. A pumping system will
be used to convey decontaminated water from the pad to drumes.

Surface casings may be steam cleaned in the field if they are exposed to
contamination at the site prior to use.

Downbhole Drilling Tools

Downhole tools will be steam cleaned before the onset of drilling, prior to
drilling through permanent isolation casing, and between boreholes, and prior
to leaving the site. This will include, but is not limited to, rods, split spoons or
similar samplers, coring equipment, augers, and casing.
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Before the use of a sampling device such as a split-spoon sampler for the
collection of a soil sample for physical characterization, the sampler shall be
cleaned by scrubbing with a detergent solution followed by a potable water

rinse.

Before the use of a sampling device such as a split-spoon sampler for the
collection of a soil sample for chemical analysis, the sampler shall be
decontaminated following the procedures outlined in the following subsection.

C. Field Analytical Equipment

1.

Water Level Indicators

Water level indicators that consist of a probe that comes into contact
with the groundwater must be decontaminated using the following
steps:

a Rinse with tap water

b. Rinse with de-ionized water
C. Solvent rinse with methanol
d Rinse with de-ionized water

Probes

Probes, for example, pH or specific ion electrodes, geophysical probes, or
thermometers that would come in direct contact with the sample, will be
decontaminated using the procedures specified above unless
manufacturer's instructions indicate otherwise. For probes that make no
direct contact, for example, OVM equipment, the probe will be wiped
with clean paper-towels or cloth wetted with methanol.

V. Attachments

None.

V.  Key Checks and Preventative Maintenance

o The effectiveness of field cleaning procedures will be monitored by rinsing
decontaminated equipment with organic-free water and submitting the rinse water
in standard sample containers for analysis. Anytime a sampling event occurs, at
least one such quality control sample shall be collected.

DeconRig.doc
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STANDARD OPERATING PROCEDURE

Sampling Contents of Tanks And Drums

. Scope and Application

This procedure provides an overview approach and guidelines for the routine
sampling of drums and tanks. Its purpose is to describe standard procedures and
precautions which are applied in sampling drums and tanks. Procedures for
opening drums with the individual instruments are included in Attachment D.

The samples obtained may be used to obtain physical chemical or radiological data.
The resulting data may be qualitative or quantitative in nature, and are appropriate
for use in preliminary surveys as well as confirmatory sampling.

. References

A. A Compendium of Superfund Field Operations Methods, EPA /540/P-87/001, U.S.
Environmental Protection Agency, Washington, D.C., 1987.

B. Data Quality Objectives for Remedial Activities - Development Process,
EPA/540/G-87/003, U.S. Environmental Protection Agency, Washington,
D.C., 1987.

C. Annual Book of ASTM Standards, Standard Recommended Practices for
Sampling Industrial Chemicals, ASTM-E-300, 1986.

D. Test Method for Evaluating Solid Waste, SW-846, Volume 11, Field Methods,
Second Edition, U.S. Environmental Protection Agency, Washington, D.C.,
1982.

E. U.S. Environmental Protection Agency, Characterization of Hazardous Waste
Sites — A Method Manual: Volume II, Available Sampling Methods, USEPA
Environmental Monitoring Systems Laboratory, Las Vegas, EPA-600/
4-84-076, December, 1984.

F. Environmental Surveillance Procedures, Quality Control Program, Martin
Marietta Energy Systems, ESH/Sub/87-21706/1, Oak Ridge, TN, September
1988.

IIl.  Summary of Methods

Drums are generally sampled by means of sampling tubes such as glass sample tubes or
COLIWASA samplers. In either case, the sampling tube is manually inserted into the waste
material. A sample of the drum contents is withdrawn by the sampling device. Should a
drum contain bottom sludge, a glass tube will retrieve a sample of this as well.

DrumSample.doc
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Storage tank and tank trailers, because of their greater depths, require sampling devices that
can be lowered from the top, filled at a particular depth, then withdrawn. Such devices are
a COLIWASA, a Kemmerer depth sampler, or a Bacon Bomb. Where samples of bottom
sludge are desired, a gravity corer can be utilized. This heavy tube with a tapered nose
piece will penetrate the sludge as it free falls through the tank.

V. Comments

The sampling of tanks, containers, and drums present unique problems not associated with
environmental samples. Containers of this sort are generally closed except for small access
ports, manways, or hatches on the larger vessels, or taps and bungs on smaller drums. The
physical size, shape, construction material, and location of access limit the types of
equipment and methods of collection that can be used.

When liquids are contained in sealed vessels, gas vapor pressure can build up, sludges can
settle out, and density layerings (stratification) can develop. Bulging drums may be under
pressure and extreme caution should be exercised. The potential exists for explosive
reactions or the release of noxious gases when containers are opened. All vessels should be
opened with extreme caution. Check the HSP for the level of personnel protection to be
worn. A preliminary sampling of any headspace gases is warranted. As a minimum, a
preliminary check with an explosimeter and an organic vapor analyzer may be of aid in
selecting a sampling method.

In most cases it is impossible to observe the contents of these sealed or partially sealed
vessels. Since some layering or stratification is likely in any solution left undisturbed over
time, a sample must be taken that represents the entire depth of the vessel.

V. Required Equipment and Apparatus

A. Health and safety equipment/materials: As listed in the site safety plan.

B. Sampling equipment: COLIWASA, glass sample tubes, Kemmerer depth
sampler, Bacon Bomb, gravity corer.

C. Tools: Rubber mallet, bung wrench, speed wrench with socket, etc., (all non-
sparking), paint marker.

D. Heavy equipment: Backhoe equipped with explosion shield, drum grappler,
and 3-foot copper-beryllium (non-sparking) spike with 6-inch collar (to
puncture top of drums for sampling, if necessary).

E. Sample Containers: As specified in the field sampling plan.

DrumSample.doc
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VI. Procedures

A.

DrumSample.doc
Revised 10/31/96
QCed 5/21/03

Drums

NOTE: DO NOT open more than one drum at a time. Each drum must be
handled and sampled as a separate entity to reduce vapors in the sampling
area.

1. Drums will be sampled on an area-by-area basis. Drums will be
sampled after they have been placed in overpack drums but before
they are transferred from the excavation to the onsite storage area.

2. Record, in logbook, all pertinent information from visual inspection of
drum (e.g., physical condition, leaks, bulges, and labels). Label each
drum with a unique identifying number.

If possible, stage drums for easy access.
If necessary, attach ground strap to drums and grounding point.

Remove any standing material (water, etc.) from container top.

AN L

Using non-sparking tools, carefully remove the bung or lid while
monitoring air quality with appropriate instruments. If necessary
(and as a last resort), the non-sparking spike affixed to the backhoe
can also be used to puncture the drum for sampling. See
Attachment D for method of drum opening. Record air-quality
monitoring results.

7. When sampling a previously sealed vessel, a check should be made
for the presence of bottom sludge. This is accomplished by
measuring the depth to apparent bottom, then comparing it to the
known interior depth.

8. Agitation to disrupt the layers and rehomogenize the sample is
physically difficult and almost always undesirable. If the vessel is
greater than 3 feet in depth (say, a 55-gallon drum), the appropriate
sampling method is to slowly lower the sampling device (i.e., suction
line of peristaltic pump, glass tube) in known increments of length.
Discrete samples can be collected from various depths, then combined
or analyzed separately. If the depth of the vessel is greater than the
lift capacity of the pump, an at-depth water sampler, such as the
Kemmerer or Bacon Bomb type, may be required.

9. Extract a representative sample from the drum using a glass rod,
COLIWASA, Bacon Bomb, Kemmerer bottle, or gravity corer (See
Attachments). Ensure that the entire depth of material is penetrated.
Depending on the size of the opening of the drum, three to four takes
should be collected from random locations across the drum surface, to
ensure a representative sample. Any observed stratification must be



10.

11.

12.

13.
14.

15.

recorded in logbook, including number and thickness of the layers
and a conceptualized sketch.

Record a visual description of the sample (e.g., liquid, solid, color,
viscosity, and percent layers).

When possible, sampling equipment (like glass tubes) should be
expendable and be left inside the drum for disposal with drum
contents, once sampling is completed.

Place lid, bung, cap, etc., back in place on drum. Tighten hand tight.
If necessary, the sampling port can be sealed using a cork.

Wipe up spilled material with lab wipes. Wipe off sample containers.

Mark the drum with a unique sample identification number and date
using a paint marker.

Samples will be handled as high hazard samples. Samples will be
placed in containers defined according to the analytical needs, wiped
clean, and then packed in paint cans for shipping. Packaging,
labeling, and preparation for shipment procedures will follow
procedures as specified in the field sampling plan.

B. Underground Storage Tanks

1.

A sampling team of at least two people is required for sampling —one
will collect samples, the other will relay required equipment and
implements.

Sampling team will locate a sampling port on the tank. Personnel
should be wearing appropriate protective clothing at this time and
carrying sampling gear.

Do not attempt to climb down into tank. Sampling MUST BE
accomplished from the top.

Collect a sample from the upper, middle, and lower section of the
tank contents with one of the recommended sampling devices.

If compositing is necessary, ship samples to laboratory in separate
containers for laboratory compositing.

Samples will be handled as hazardous. Samples will be placed in
appropriate containers and packed with ice in a cooler. Packaging,
labeling, and preparation for shipment will follow procedures
specified in the field sampling plan.

C. Tank Trailers or Above-Ground Storage Tanks

1.
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A sampling team of two is required. One will collect samples, the
other will relay required equipment and implements.



2. Samples will be collected through the manhole (hatch) on top of the
tanker or the fill port. Do not open valves at the bottom. Before
opening the hatch, check for a pressure gauge or release valve. Open
the release valve slowly to bring the tank to atmospheric pressure.

3. If tank pressure is too great, or venting releases large amounts of toxic
gas, discontinue venting and sampling immediately. Measure vented
gas with organic vapor analyzer and explosimeter.

4. If no release valve exists, slowly loosen hatch cover bolts to relieve
pressure in the tank. (Again, stop if pressure is too great.)

5. Once pressure in tank has been relieved, open the hatch and
withdraw sample using one of the recommended sampling devices.

6. Sample each trailer compartment.

7. If compositing is necessary, ship samples to laboratory in separate
containers for laboratory compositing.

8. Samples will be handled as hazardous. Samples will be placed in
appropriate containers and packed with ice in a cooler. Packaging,
labeling, and preparation for shipment will follow procedures
specified in the field sampling plan.

D. Refer to Attachment B for procedures for sampling with appropriate
devices as follows:
Drum
Glass tube — Procedure 1
COLIWASA - Procedure 2

Storage Tank and Tank Trailer

COLIWASA — Procedure 2
Bacon Bomb — Procedure 3
Gravity Corer — Procedure 4
(for bottom sludge)

VIl. Contamination Control

Sampling tools, instruments, and equipment will be protected from sources of
contamination prior to use and decontaminated after use as specified in SOP
Decontamination of Personnel and Equipment. Liquids and materials from
decontamination operations will be handled in accordance with the waste
management plan. Sample containers will be protected from sources of
contamination. Sampling personnel shall wear chemical resistant gloves when
handling any samples. Gloves will be decontaminated or disposed of between
samples.
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VIIl. Attachments

A. Collection of Liquid-Containerized Wastes Using Glass Tubes

B. Sampling Containerized Wastes Using the Composite Liquid Waste Sample

(COLIWASA)

mom oo on

IX. Field Checklist

Sampling Instruments

Tools

Rubber Mallet

Logbook

Safety Glasses or Monogoggles
___ Safety Shoes

Ice/Cooler, as required
Custody Seals, as required
Chain-of-Custody Forms
Drum Labels, as required
Paint Marker, if drum sampling
Black Indelible Pen

Monitoring Instruments
