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EXECUTIVE SUMMARY

Resolution Consultants has prepared this Uniform Federal Policy Sampling and Analysis Plan under
the Comprehensive Long-Term Environmental Action Navy Contract No. N62470-11-D-8013
Contract Task Order JM46. This Uniform Federal Policy Sampling and Analysis Plan has been
prepared for a Site Investigation (SI) to address the potential release of petroleum contamination
from Underground Storage Tank Site 9, which includes underground storage tanks in the former
Fuel Farms 217 and 244 at Naval Air Station Corpus Christi, Texas.

This SI is intended to establish whether a release to environmental media has occurred, and
whether either fuel farm site merits additional investigation or a no further action determination in
accordance with state and federal requirements. The SI sampling plan will closely follow the
recommendations in Texas Commission on Environmental Quality publication RG-411,
Investigating and Reporting Releases from Petroleum Storage Tanks (PST) (August 2012).
The SI sampling plan also takes into consideration the evaluation of lead scavengers in
groundwater based on recommendations in the May 2010 U.S. Environmental Protection Agency
(U.S. EPA) Memorandum: Recommendations for States, Tribes, and EPA Regions to Investigate and
Clean Up Lead Scavengers When Present at Leaking Underground Storage Tank (LUST) Sites.

This SAP outlines the organization, objectives, planned activities, and data review/reporting
procedures associated with the SI. Protocols for sample collection, handling, and storage,
chain-of-custody, laboratory and field analyses, data validation, and reporting are also addressed
herein. This SAP was generated for, and complies with, applicable United States Department of the
Navy, U.S. EPA Region 6, and Texas Commission on Environmental Quality requirements,
regulations, guidance, and technical standards, as appropriate. This includes the Department of
Defense, Department of Energy, and U.S. EPA Interagency Data Quality Task Force environmental
requirements regarding federal facilities, as specified in the Uniform Federal Policy Quality
Assurance Project Plan guidance (U.S. EPA 2005) and the Navy’s SAP guidance. Field activities
conducted under this SAP will be conducted in accordance with Resolution Consultants” Standard
Operating Procedures and a Site-Specific Health and Safety Plan.
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List of Acronyms

bgs Below ground surface

BTEX Benzene, toluene, ethylbenzene, xylenes
CAS Chemical Abstracts Service

CCC Calibration check compounds

CLEAN Comprehensive Long-Term Environmental Action Navy
COPC Contaminant of potential concern

CSM Conceptual site model

CTO Contract task order

1,2-DCA 1,2 dichloroethane

DL Detection limit

DO Dissolved oxygen

DoD Department of Defense

DPT Direct push technology

DQO Data quality objective

DVA Data Validation Assistant

EB Equipment blank

EDB Ethylene dibromide

EDD Electronic data deliverable

EICP Extracted ion current profile

ELAP Environmental Laboratory Accreditation Program
e€QAPP Electronic Quality Assurance Project Plan
FD Field duplicate

FF Fuel Farm

FID Flame ionization detector

FRC Federal Records Center

FTL Field team leader

GCAL Gulf Coast Analytical Laboratories

GC Gas chromatograph

GC/ECD Gas chromatograph/electron capture detector
GC/MS Gas chromatograph/mass spectrometer
HSM Health and safety manager

ICAL Initial calibration

IDW Investigation derived waste

LCS Laboratory control sample

LOD Limit of detection

LOQ Limit of quantitation

LPST Leaking petroleum underground storage tank
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mg/L
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MPC
MS/MSD
MTBE
mV
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NAPL
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NAVFAC
NAVFAC SE
NELAP
NIRIS

NTU

ORP

PAH
PAL
PID
PM
POC
PSQ
PST

QA
QAO
QAPP

QC
QSM

%R
RCRA
RF
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RPM
RRT
RT
RSD
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National Environmental Laboratory Accreditation Program
Naval Installation Restoration Information Solution

Ne turbidity unit

Oxidation reduction potential

Polynuclear aromatic hydrocarbon
Project action level
Photoionization detector

Project manager

Point of contact

Principal study question
Petroleum storage tank

Quality assurance

Quality assurance officer
Quality assurance project plan
Quality control

Quality Systems Manual

Linear least squares regression

Non-linear regression-coefficient of determination
Percent recovery

Resource Conservation and Recovery Act
Response factor

Relative percent difference

Remedial project manager

Relative retention time

Retention time

Relative standard deviation




SAP

SI

SIM
SOP
SPCC
SRA
SSO
SWMU

TAC

TBD

TCEQ

TDEM

TOM

TPH

TRRP

X GWG\NCIass 3

UFP
U.S. EPA
usT

VOC

List of Acronyms (continued)

Sampling and analysis plan

Site Investigation

Selective ion monitoring

Standard operating procedure

System performance check compound
Screening risk assessment

Site safety officer

Solid waste management unit

Texas Administrative Code

To be determined

Texas Commission on Environmental Quality

Time domain electromagnetics (geophysics technique)
Task order manager

Total petroleum hydrocarbon

Texas Risk Reduction Program

Texas Class 3 Groundwater Protective Concentration Level

Uniform Federal Policy
U.S. Environmental Protection Agency
Underground storage tank

Volatile organic compounds
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #2

Revision No: 0; September 2013

SAP WORKSHEET #2: SAMPLING AND ANALYSIS PLAN IDENTIFYING INFORMATION

(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Underground Storage Tank Site 9, Former Fuel Farms 217 and 244,
Naval Air Station (NAS) Corpus Christi, Texas

Contractor Name: Resolution Consultants
Contract Title: Comprehensive Long-term Environmental Action (CLEAN)
Contract Number: N62470-11-D-8013

Work Assignment No:  JM46

This sampling and analysis plan (SAP) was prepared in accordance with the requirements of
the Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (U.S. EPA 2005) and
United States Environmental Protection Agency (U.S. EPA) Guidance for Quality Assurance
Project Plans, EPA QA/G-5 (U.S. EPA 2002).

Identify regulatory program: National Oil and Hazardous Substances Pollution Contingency
Plan and Comprehensive Environmental Response, Compensation, and Liability Act of 1980 ;
Texas Petroleum Storage Tank Program requirements established at Chapter 334 of
Title 30 Texas Administrative Code and as outlined by Texas Commission on
Environmental Quality (TCEQ) guidance RG-411, Investigating and Reporting Releases from
Petroleum Storage Tanks (PST) (August 2012).

This SAP is a project-specific SAP.

List organizational partners (stakeholders) and identify the connection with lead
organization:

Organization Partners/Stakeholders Connection

U.S. EPA Region 6

Lead Regulatory Oversight

Texas Commission on Environmental Quality

Lead Regulatory Oversight

Naval Facilities Engineering Command Southeast

Lead Agency

NAS Corpus Christi

Property Owner

Resolution Consultants

Tier I Team Partner

The Management Edge

Tier I Team Partner
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #2

Revision No: 0; September 2013

Lead organization: Naval Facilities Engineering Command Southeast

If any required SAP elements and required information are not applicable to the project or
are provided elsewhere, then note the omitted SAP elements and provide an explanation for
their exclusion below: Not Applicable, as there are no exclusions.
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation

Naval Air Station Corpus Christi, Texas
SAP Worksheet #3
Revision No: 0; September 2013

SAP WORKSHEET #3: DISTRIBUTION LIST

(UFP-QAPP Manual Section 2.3.1)

SAP Recipients Title

Organization

Telephone
Number

E-mail Address or
Mailing Address

Navy Remedial Project

Arne Olsen
Manager

Naval Facilities Engineering Command, Southeast
135 Ajax Street North, PO Box 30
Jacksonville, Florida 32212-0030

904-542-6159
904-654-3059 (cell)

arne.olsen@navy.mil

Lead Environmental
Protection Specialist/Point of
Contact

Ross Ybarra

Naval Air Station Corpus Christi, Public Works Department
11001 D Street, Building 19
Corpus Christi, Texas 78419

361-961-2170
361-658-9572 (cell)

ross.ybarra@navy.mil

Tara Hubner Project Manager

U.S. Environmental Protection Agency

Region 6, Multimedia Planning and Permitting Division (6PD)
RCRA Federal Facilities Section

1445 Ross Avenue, Suite 200

Dallas, Texas 75202

214-665-7246
972-571-2439 (cell)

hubner.tara@epa.gov

Allan Posnick Project Manager

Texas Commission on Environmental Quality
PO Box 13087
Austin, Texas 78711

512-239-2332
512-739-0668 (cell)

allan.posnick@tceq.texas.gov

Claire Barnett | Task Order Manager

Resolution Consultants
5724 Summer Trees Drive
Memphis, Tennessee 38134

901-937-4425
901-634-4554 (cell)

cbarnett@ensafe.com

Project Engineer/

Resolution Consultants

210-545-9527

Ben Elliott : 10918 Whisper Valley ar belliott@ensafe.com
Technical Lead San Antonio, Texas 78230 512-635-4229 (cell)
Project Chemist/Data Resolution Consultants
Tina Cantwell Manger/Quality Assurance 2724 Summer Trees Drive 901-937-4315 tcantwell@ensafe.com
Officer Memphis, Tennessee 38134
Resolution Consultants
Brett Hamby | Field Team Leader 4545 Fuller Drive, Suite 342 972-791-3222 bhamby@ensafe.com

Irving, Texas 75038

940-577-5755 (cell)

Brenda Martinez |Laboratory Project Manager

Gulf Coast Analytical Laboratories
7979 GSRI Rd.
Baton Rouge, Louisiana 70820

225-769-4900

brenda.martinez@gcal.com
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #4

Revision No: 0; September 2013

SAP WORKSHEET #4: PROJECT PERSONNEL SIGN-OFF SHEET
(UFP-QAPP Manual Section 2.3.2)

Project Personnel Sign-Off Sheet

Name Organization/Title/Role Telephone Number | Signature/e-mail receipt | SAP Section Reviewed | Date SAP Read

Navy and Regulator Project Team Personnel

Arne Olsen Navy Remedial Project Manager 904-542-6159 All
Ross Ybarra NAS Corpus Christi Point of Contact 361-961-2170 All
Tara Hubner U.S. EPA Region 6 Project Manager 214-665-7246 All
Allan Posnick TCEQ Project Manager 512-239-2332 All

Resolution Consultants Project Team Personnel

Claire Barnett Resolution Consultants/TOM 901-937-4425 All

Ben Elliott Resolution Consultants/Project Engineer 512-635-4229 (cell) All

Tina Cantwell Resolution Consultants/Chemist/QAO/ 901-937-4315 Al
Data Manager

Brett Hamby Resolution Consultants/Field Team Leader 940-577-5755 Al

Subcontractor Personnel

Worksheets #6, #12, #14,
Brenda Martinez Laboratory Project Manager 225-769-4900 #15, #19, #20, #23-28,

#30, and #34-36

Notes:
Persons listed on this worksheet will be responsible for distributing the Sampling and Analysis Plan to the appropriate people within their organizations.

SAP = Sampling and Analysis Plan

U.S. EPA = United States Environmental Protection Agency
TCEQ = Texas Commission on Environmental Quality
NAS = Naval Air Station

TOM = Task Order Manager

QAO = Quality Assurance Officer
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation

Naval Air Station Corpus Christi, Texas
SAP Worksheet #5
Revision No: 0; September 2013

SAP WORKSHEET #5: PROJECT ORGANIZATIONAL CHART

United States Texas Commission on
Environmental Environmental Quality
Allan Posnick
Project Manager
512-239-2332
512-739-0668 (cell)

Protection Agency
Tara Hubner
Project Manager
214-665-7246
972-571-2439 (cell)

Analytical Laboratory
Brenda Martinez, Project Manager
Gulf Coast Analytical Laboratories

225-769-4900

U.S. Navy
Arne Olsen
(NAVFAC Southeast)
Remedial Project Manager N
904-542-6159
904-654-3059 (cell)

/ Task Order Manager \

Claire Barnett — Resolution Consultants
901-937-4425
901-634-4554 (cell)

Project Engineer
Ben Elliott — Resolution Consultants
210-545-9527
512-635-4229 (cell)

\_ : )

Project Chemist/Quality Assurance
Officer/Data Validation Manager
Tina Cantwell — Resolution Consultants
901-937-4315

Lines of Authority

_______ Lines of Communication

-

U.S. Navy
Judy Solomon
(NAVFAC Atlantic)
Quality Assurance Officer/Chemist
757-322-4744

\_

Naval Air Station Corpus Christi
Ross Ybarra
Lead Environmental Protection Specialist
361-961-2170
361-658-9572 (cell)
-

/
Health and Safety Manager

John Knopf — Resolution Consultants
901-937-4255

Field Team Leader/Site Safety Officer
Brett Hamby — Resolution Consultants
940-577-5755 (cell)
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation

Naval Air Station Corpus Christi, Texas
SAP Worksheet #6
Revision No: 0; September 2013

SAP WORKSHEET #6: COMMUNICATION PATHWAYS
(UFP-QAPP Manual Section 2.4.2)
The communication pathways for the SAP are shown below.

Communication Phone Procedure
Drivers Responsible Entity Name Number (Timing, Pathway To/From, etc.)
Regulatory Navy RPM Arne Olsen 904-542-6159 . .
Agency Interface | TCEQ RPM Allan Posnick 512-239-2332 TZSOI\CII?‘% ;RSFI’SIVI informs the regulatory agencies of work progress on a
U.S. EPA RPM Tara Hubner 214-665-7246 | P )
Field Progress Resolution Consultants FTL Brett Hamby 940-577-5755 | The Resolution Consultants FTL will contact the Resolution Consultants

Reports Resolution Consultants TOM Claire Barnett 901-937-4425 | TOM on a daily basis via phone, and every 1-2 days summarizing progress
via e-mail.

Gaining Site Resolution Consultants FTL Brett Hamby 940-577-5755 | The Resolutions Consultants FTL will contact the NAS Corpus Christi POC

Access NAS Corpus Christi POC Ross Ybarra 361-961-2170 |verbally or via e-mail at least 3 days before commencement of field work

to arrange for access to the site for all personnel.

SAP Changes prior | Resolution Consultants TOM Claire Barnett

901-937-4425

Any change of the approved SAP will be made only upon authorization by

to Field/ Navy RPM Arne Olsen 904-542-6159 |the Navy RPM and regulatory agencies. The Resolution Consultants TOM
Laboratory work | TCEQ RPM Allan Posnick 512-239-2332 |is responsible for initiating any SAP change requests via the

U.S. EPA RPM Tara Hubner 214-665-7246 | communication channels described for the Navy and regulatory agencies.
Obtaining Utility | Resolution Consultants FTL Brett Hamby 940-577-5755 | The Resolution Consultants FTL will coordinate verbally or via e-mail with

Clearances for Ross Ybarra

Intrusive Activities

NAS Corpus Christi POC

361-961-2170

NAS Corpus Christi POC at least 7 days in advance of the site access to
initiate the utility clearance process for all intrusive sampling locations.

The Resolution Consultants FTL will contact both the Texas 811 utility
locator service and NAS Corpus Christi POC verbally or via e-mail at least

3 days prior to commencement of field work to complete a utility clearance
ticket for the areas under investigation.

Field Corrective Resolution Consultants FTL/SSO Brett Hamby
Actions Resolution Consultants TOM Claire Barnett
Navy RPM Arne Olsen

340-577-5755
901-937-4425
904-542-6159

FTL informs TOM verbally within same day; TOM informs Navy RPM via
e-mail within 24 hours that corrective actions have been implemented.
Corrective actions will be documented in weekly progress reports.
Navy RPM will notify TCEQ and U.S. EPA of any significant corrective
actions taken.

ws 6-1



http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=47

Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation

Naval Air Station Corpus Christi, Texas
SAP Worksheet #6
Revision No: 0; September 2013

Communication Phone Procedure
Drivers Responsible Entity Name Number (Timing, Pathway To/From, etc.)
Stop Work due to |Resolution Consultants TOM Claire Barnett 901-937-4425 | Any field team member who observes an unsafe situation has the
Safety Issues Resolution Consultants FTL/SSO Brett Hamby 940-577-5755 | authority to stop work. The responsible party verbally informs the TOM
Resolution Consultants HSM John Knopf 901-937-4255 | and subcontractor within 1 hour of recommendation to stop work and
Navy RPM Arne Olsen 904-542-6159 | within 24 hours of recommendation to restart work. Responsible party

NAS Corpus Christi POC

Ross Ybarra

361-961-2170

follows verbal notification with an e-mail to the Project Team within
24 hours.

If a subcontractor is the responsible party, the subcontractor PM must
verbally inform Resolution Consultants SSO within 15 minutes and the
Resolution Consultants SSO will then follow the procedure listed above.

SAP Changes in Resolution Consultants FTL/SSO Brett Hamby 940-577-5755 | FTL informs TOM verbally within the same day; TOM informs Navy RPM via
the Field Resolution Consultants TOM Claire Barnett 901-937-4425 | e-mail within 24 hours; TOM sends a concurrence letter, if warranted,
Navy RPM Arne Olsen 904-542-6159 | within 7 calendar days and the RPM signs the letter within 5 business days
TCEQ RPM Allan Posnick 512-239-2332 | of receipt. The scope change is to be implemented before work is
U.S. EPA RPM Tara Hubner 214-665-7246 | executed.
Document the change on a field task modification request form (within
2 business days) or SAP amendment (within timeframe agreed to by
Project Team). Any change of the approved SAP, affecting the scope or
implementation of the sampling program, will be made only upon
authorization of the Navy RPM and regulatory agencies.
Recommendations | Resolution Consultants FTL/SSO Brett Hamby 940-577-5755 | Responsible party verbally informs the TOM, FTL, and subcontractors
to stop work and | Resolution Consultants TOM Claire Barnett 901-937-4425 | within 1 hour of recommendation to stop work and within 24 hours of
initiate work upon | Navy RPM Arne Olsen 904-542-6159 | recommendation to restart work. Responsible party follows verbal
corrective action | TCEQ RPM Allan Posnick 512-239-2332 | notification with an e-mail to the Project Team within 24 hours. Significant
U.S. EPA RPM Tara Hubner 214-665-7246 | corrective actions will be communicated to the regulatory agencies.

Sample Receipt
Variances

Laboratory PM
Resolution Consultants TOM
Resolution Consultants FTL

Brenda Martinez
Claire Barnett
Brett Hamby

225-769-4900
901-937-4425
940-577-5755

The Laboratory PM will notify (verbally or via e-mail) the Resolution
Consultants FTL immediately upon receipt of any chain of custody/sample
variances for clarification or direction from the Resolution Consultants FTL.

The Resolution Consultants FTL will notify (verbally or via e-mail) the
Resolution Consultants TOM within 1 business day, if corrective action is
required. The Resolution Consultants TOM will notify (verbally or via
e-mail) the Laboratory PM and the Resolution Consultants FTL within

1 business day of any required corrective action.
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Communication
Drivers

Responsible Entity

Name

Phone
Number

Procedure
(Timing, Pathway To/From, etc.)

Analytical Data
Quality Issues

Laboratory PM

Resolution Consultants TOM

Resolution Consultants Project Chemist
Navy RPM

Brenda Martinez
Claire Barnett
Tina Cantwell
Arne Olsen

225-769-4900
901-937-4425
901-397-4315
904-542-6159

The laboratory PM notifies (verbally or via e-mail) the Resolution
Consultants chemist within 1 business day of when an issue related to
laboratory data is discovered. Resolution Consultants chemist notifies
Resolution Consultants TOM within 1 business day.

Resolution Consultants chemist notifies the Resolution Consultants TOM
verbally or via e-mail within 48 hours of validation completion that a
non-routine and significant laboratory quality deficiency has been detected
that could affect this project and/or other projects. Resolution Consultants
TOM verbally advises the Navy RPM within 24 hours of notification from
the project chemist. The Navy RPM takes corrective action that is
appropriate for the identified deficiency. The Navy RPM, may at his
discretion, contact the Navy QAO/Chemist for assistance in problem
resolution. If there are significant data quality or non-useable data issues
the Navy QAO/Chemist will be contacted to ensure the issues do not have
the potential to impact other Navy projects.

Analytical Laboratory PM Brenda Martinez | 225-769-4900 | The laboratory shall notify the Resolution Consultants chemist of any

Corrective Actions | Resolution Consultants Chemist Tina Cantwell 901-397-4315 | analytical data anomaly within 1 business day of discovery. After the
laboratory receives guidance from the Resolution Consultants chemist, the
laboratory shall initiate any corrective action to prevent further anomalies.

Reporting Data Resolution Consultants Project Chemist | Tina Cantwell 901-397-4315 | The Resolution Consultants project chemist/data validator, performing

Validation Issues/
Data Validation
Corrective Actions

Resolution Consultants TOM

Claire Barnett

901-937-4425

validation as specified in Worksheets #34, #35, and #36, will contact the
laboratory as soon as possible if issues are found that require corrective
action. If, the Resolution Consultants project chemist/data validator
identifies non-usable data that require corrective action, the Resolution
Consultants TOM will coordinate with the project chemist to take corrective
action appropriate for the identified deficiency to ensure the project
objectives are met. Corrective action may include resampling and/or
reanalyzing the affected samples, as determined by the TOM.
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Communication
Drivers

Responsible Entity

Name

Phone
Number

Procedure
(Timing, Pathway To/From, etc.)

Notification of
Non-Usable Data

Laboratory PM

Resolution Consultants TOM
Resolution Consultants Chemist
Navy RPM

TCEQ RPM

U.S. EPA RPM

Brenda Martinez
Claire Barnett
Tina Cantwell
Arne Olsen
Allan Posnick
Tara Hubner

225-769-4900
901-937-4425
901-397-4315
904-542-6159
512-239-2332
214-665-7246

If the laboratory determines that any data they have generated is
non-usable, the Laboratory PM will notify (verbally or via e-mail) the
Resolution Consultants project chemist within 1 business day of when the
issue is discovered.

The Resolution Consultants project chemist will notify (verbally or via
e-mail) the Resolution Consultants TOM within 1 business day of the need
for corrective action, if the non-usable data is a significant issue (i.e.,
critical sample data). Corrective action may include resampling and/or
reanalyzing the affected samples.

If the Resolution Consultants project chemist or data validator identifies
non-usable data during the data validation process, the TOM will be
notified verbally or via e-mail within 48 hours of validation completion that
a non-routine and significant laboratory quality deficiency has resulted in
non-usable data.

The Resolution Consultants TOM will take corrective action appropriate for
the identified deficiency to ensure the project objectives are met. The
Resolution Consultants TOM will notify (verbally or via e-mail) the

Navy RPM of any problems with the laboratory or analysis that could
significantly affect the usability of the data or project failures that impact
the ability to complete the scope of work. The Navy RPM, may at his
discretion, contact the Navy QAO/Chemist for assistance in problem
resolution. Such notification will be made within 1 business day of when
the issue is discovered. The Navy RPM will notify the TCEQ RPM when any
significant corrective action is taken.

Notes:

RPM =  Remedial project manager FTL =
TOM =  Task order manager NAS =
POC = Point of contact SSO =
HSM = Health and safety manager SAP =
TCEQ =  Texas Commission on Environmental Quality PM =
U.S.EPA = Environmental Protection Agency QAO =

Field team leader

Naval Air Station

Site safety officer
Sampling and Analysis Plan
Project manager

Quality Assurance officer
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SAP WORKSHEET #7: PERSONNEL RESPONSIBILITIES TABLE
(UFP-QAPP Manual Section 2.4.3)

Name

Title/Role

Organizational Affiliation

Responsibilities

Arne Olsen

Remedial Project Manager/
Manages project activities for the Navy

Naval Facilities Engineering
Command, Southeast

Primary Point of Contact for the Navy. Oversees project implementation,
including scoping, data review, and evaluation, on behalf of the Navy.

Ross Ybarra

Activity Point of Contact/
Oversees onsite project activities

Naval Air Station
Corpus Christi

Point of Contact for base-specific activity. Oversees onsite activities.

Tara Hubner

Project Manager/
Regulatory Support

U.S. EPA Region 6

Functions as primary U.S. EPA interface. Participates in scoping and data
review/evaluation, and provides review and approval of project deliverables.

Allan Posnick

Project Manager/
Regulatory Support

TCEQ

Functions as primary TCEQ interface. Participates in scoping and data
review/evaluation, and provides review and approval of project deliverables.

Claire Barnett

Contractor Task Order Manager/
Manages project on a daily basis

Resolution Consultants

Primary point of contact for Resolution Consultants. Oversees project
implementation, including financials, schedule, and technical aspects.

Contractor Project Engineer/

Secondary point of contact for Resolution Consultants. Assists in overseeing

Ben Elliott Manages project on a daily basis Resolution Consultants project implementation, including financials, schedule, and technical aspects.
Field Team Leader/Site Safety Officer/
Manages field operations and oversees . Supervises, coordinates, and performs field activities. Responsible for onsite
Brett Hamby . I Resolution Consultants : . g L . -
site activities to ensure safety project-specific health and safety training and monitoring site conditions.
requirements are met
As project chemist, prepares laboratory scopes of work, and coordinates
: . . laboratory related functions with laboratory. Performs or oversees data
Project Chemist/Quality Assurance - - A . .
: N reviews and quality assurance of data validation deliverables. As quality
. Officer/Data Validation Manager/ . . : . ;
Tina Cantwell Oversees quality and chemistry aspects Resolution Consultants assurance officer, ensures quality aspects of the project are implemented,
of ro'ectq ry asp documented, and maintained. As data validation manager, performs or
proj oversees data validation and data input in both the project database and the
Navy's Naval Installation Restoration Information Solution database.
John Knopf Health and Safety Manager/ Resolution Consultants Oversees the Resolution Consultants Health and Safety Program.

Oversees health and safety activities

Brenda Martinez

Laboratory Project Manager/

Analytical Subcontractor

Gulf Coast Analytical
Laboratories

Oversees quality and technical aspects related to subcontracted analytical
services.

Notes:
U.S. EPA
TCEQ

United States Environmental Protection Agency
Texas Commission on Environmental Quality
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #8

Revision No: 0; September 2013

SAP WORKSHEET #8: SPECIAL PERSONNEL TRAINING REQUIREMENTS TABLE
(UFP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they
are assigned. Each site worker will be required to have completed appropriate
Hazardous Waste Operations and Emergency Response training specified in
Occupational Safety and Health Administration 29 Code of Federal Regulations 1910.120(e).
Additionally, the field team leader will have the 30-hour Occupational Safety and Health
Administration Standards for Construction training.
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Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #9

Revision No: 0; September 2013

SAP WORKSHEET #9: PROJECT SCOPING SESSION PARTICIPANTS SHEET
(UFP-QAPP Manual Section 2.5.1)

Project Name: Site Investigation Site Name: UST Site 9, Former Fuel Farms 217 & 244
Prolec_ted . | Fall 2013 Site Location: NAS Corpus Christi, Texas
Sampling Date(s):
Project Manager: Claire Barnett, PE/Ben Elliott, PE — Project Engineer
Date of Session: 27 June 2013
Scoping .Sessmn Conceptual Site Model, Data Quality Objectives, and Sampling Design
Purpose:
Name Title/role Affiliation Phone # E-mail Address
Arne Olsen &emed'a' Project NAVFAC SE 904-542-6159 arne.olsen@navy.mil
anager
Lead Environmental NAS Corpus Christi
Ross Ybarra Protection Specialist/ NAVFAC SE, Public 361-658-2170 ross.ybarra@navy.mil
Point of Contact Works Department
Allan Posnick Remedial Project TCI.EQ — Corrective 512-239-2332 |allan.poshick@tceq.texas.gov
Manager Action
Tara Hubner Remedial Project U.S. EPA Region 6 214-665-7246 hubner.tara@epa.gov
Manager
. Project . .
Ben Elliott - . Resolution Consultants 512-635-4229 belliott@ensafe.com
Engineer/Technical Lead
Notes:
UST = Underground storage tank
NAS = Naval Air Station
NAVFAC SE = Department of the Navy, Naval Facilities Engineering Command Southeast
TCEQ = Texas Commission on Environmental Quality
U.S. EPA = U.S. Environmental Protection Agency

Comments/Decisions:

A site walk though was conducted during the 28 November 2012 partnering meeting at
NAS Corpus Christi. At the request of the Navy Remedial Project Manager, on 14 June 2013,
Resolution Consultants issued Sampling and Analysis Plan (SAP) worksheets #10, #11, and #17 to
the project team for review prior to the data quality objectives (DQO) scoping session.
The DQO scoping session was held on 27 June 2013 at the NAS Corpus Christi partnering team
meeting in Austin, Texas. At the DQO scoping meeting, the project team reviewed and discussed
the conceptual site models, project quality objectives/systematic planning process statements, and
sampling design and rationale. The TCEQ and U.S. EPA requested clarification on the approach to
vertical delineation of potential contamination, particularly with respect to groundwater.
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #9

Revision No: 0; September 2013

Action Items:

Resolution Consultants was tasked with completing the full SAP and submitting it to the
project team for review. The SAP will address temporary well completion, development, and
abandonment requirements and will incorporate sampling requirements of the Texas PST Program
as identified in TCEQ Guidance RG-411. The SAP also will address analysis for lead scavengers in
groundwater in accordance with U.S. EPA’s May 2010 technical memorandum.

Consensus Decisions:
None.

Wws 9-2



Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #10

Revision No: 0; September 2013

SAP WORKSHEET #10: CONCEPTUAL SITE MODEL

(UFP-QAPP Manual Section 2.5.2)

This worksheet presents a brief site description, history, and a preliminary conceptual site model
(CSM) for Underground Storage Tank (UST) Site 9, which includes tanks in former Fuel Farms 217
and 244 at NAS Corpus Christi, Texas. Historical reports and records, including an
Initial Assessment  Study of Naval Air Station Corpus Christi  (Navy 1984), a
RCRA Facility Assessment Evaluation Preliminary Review Visual Site Inspection and Sampling Visit
(U.S. EPA Region 6, 1989), and miscellaneous project files for Fuel Farm 244, were used to develop
this preliminary CSM, which will be used in establishing the basis for the Site Investigation (SI)
sampling and analysis program.

The following contaminants of potential concern (COPCs) have been determined based on
historical documentation of operations at the site: benzene, toluene, ethylbenzene, and xylenes
(BTEX), methyl tert-butyl ether (MTBE), total petroleum hydrocarbons (TPH), and
polynuclear aromatic hydrocarbons (PAHs). This preliminary CSM will be refined following
implementation of the SI to better define the COPCs, potential contamination routes and
possible exposure pathways to humans and ecological receptors, and will serve as the basis for
future phases and tasks that may be conducted at UST Site 9. At this time, the SI (and site DQOSs)
will be focused on meeting the requirements outlined by TCEQ guidance RG-411,
Investigating and Reporting Releases from Petroleum Storage Tanks (PST) (August 2012).
The requirements for the Texas PST Program are described in this guidance and are based on
Title 30 of the Texas Administrative Code, Chapter 334 (30 TAC 334). The objective of the
RG-411 site investigation approach is determining whether or not a PST site must be entered into
the Texas PST program and issued a Leaking PST (LPST) number, and if the site warrants
further investigation prior to closure under the requirements of 30 TAC 334 as administered by
the TCEQ.

10.1 Site Description

NAS Corpus Christi is situated on the northern end of the Encinal Peninsula and is bounded on
three sides by water: Oso Bay lies to the west, Corpus Christi Bay to the north, and Laguna Madre
to the east. A barrier island (Mustang Island) lies east of Laguna Madre and separates
Corpus Christi from the Gulf of Mexico (Figure 10-1).
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Former Fuel Farm 217 (FF217) consists of eight 25,000-gallon USTs that were installed in 1940
in the eastern area of NAS Corpus Christi, less than 100 feet from the shore of Laguna Madre
(Figure 10-2). The current surface conditions at FF217 include regularly mowed grass. The tanks
were used to store aviation gasoline and JP-5 fuel (U.S. EPA 1989). The tanks were
abandoned-in-place by filling with sand and cement sometime in 1987.

Former Fuel Farm 244 (FF244) consists of eight 25,000-gallon USTs that were installed in 1940
near Building 252 in the central part of NAS Corpus Christi (Figure 10-3). The tanks were used to
store aviation fuels (U.S. EPA 1989). The tanks were abandoned-in-place by filling with sand
sometime in 1973.

10.2 Site History

Former Fuel Farm 217. The eight former FF217 tanks (Solid Waste Management Unit [SWMU]
Nos. 54 through 61) were active between 1945 and 1986 and were filled with sand and cement
in 1987. Between 1977 and 1980, 7,000 gallons of aviation fuel are known to have been released
to the environment from the FF217 USTs during three separate events; however, the specific tanks
sourcing these spills are not identified in the record.

Former Fuel Farm 244. The eight former FF244 tanks (SWMU Nos. 62 through 69) were active
from the early 1940s until 1973 when they were filled with sand. There are no
documented releases on file from FF244.

10.3 Preliminary Conceptual Site Model

A summary of the CSMs based on current site conditions at UST Site 9 Fuel Farms 217 and 244 are
shown on Figure 10-4 (FF217) and Figure 10-5 (FF244), respectively. The following text describes
the current CSM for each site. Development of the CSM is an iterative process, and will be refined
during the SI and subsequent stages of investigation associated with UST Site 9.

10.3.1 Nature and Extent of Contamination

The following COPCs have been determined based on historical documentation of operations at
the site: BTEX, MTBE, TPH and PAHs. The nature and extent of COPCs is unknown, and must be
determined during the SI and any subsequent investigations in accordance with RG-411.
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10.3.2 Geology, Hydrogeology, and Hydrology

No site-specific investigations have been performed to date, to provide lithologic or
hydrogeologic information. However, general hydrology and soil series information is provided
below to begin the CSM process.

Former Fuel Farm 217 is situated on top of made land. Made land consists of sand, mud and
shells that have been excavated from the floor of lagoons and bays. Within NAS Corpus Christi
these soils are typically deep, undulating, and of variable permeability. They are generally clayey,
saline, and covered with 6 to 8 inches of topsoil to support vegetation. Laguna Madre is less than
100 feet away from the abandoned tank farm and likely influences and is influenced by
shallow groundwater in this area. Surface water runoff in the vicinity of FF217 generally sheet
flows to the south southeast where it is intercepted and directed by a roadside ditch.
The roadside ditch drains toward a culvert under the road to a designated outfall to Laguna Madre
approximately 450 feet to the southwest of the tank farm. More specific site hydrogeology and
hydrology will be obtained as part of the SI.

Former Fuel Farm 244 is situated on top of a sandy fill placed over Galveston-Mustang series
soils near the center of the Encinal Peninsula between Oso Bay and Laguna Madre, over
7,000 feet away from surface water to the east and west, and closest to Corpus Christi Bay
approximately 3,600 feet to the north. The sandy fill consists of fine sand and loam with
variable permeability that has been used to raise the original land surface to a uniform height for
runway sites. The Galveston-Mustang series soils consists of deep nearly level to sloping,
slightly acidic, loose fine sands with moist to wet sandy subsoils with permeability ranging between
3 and 8 inches per hour (Galveston) and slightly less permeable clayey sands (Mustang) with
permeability ranging from less than 0.05 inches per hour to 3 inches per hour.
Surface water runoff in the vicinity of FF244 generally sheet flows to the north northeast where it is
intercepted by paved surfaces and directed by curb and gutter to the storm water system.
More specific site hydrogeology and hydrology will be obtained as part of the SI.

10.3.3 Contamination Migration Pathways

Residual product (aviation fuels) is suspected to be present within the abandoned-in-place tanks
associated with former fuel farms FF217 and FF244. Historical fuel spills at FF217 have been
documented, but little detail on the associated tanks or cleanup performed is presently known.
No fuel spills or releases are documented associated with FF244.
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The nature and extent of potential releases to surface or subsurface soils from tanks and spills at
FF217 and FF244 are largely unknown at this stage and will be developed during the SI and
any future investigations associated with UST Site 9. Based on current and historical aerials,
potential anthropogenic migration pathways may include the following:

o The fuel pipelines and corridors associated with the fuel conveyances for FF217 and FF244.

o The surface water conveyances near FF217 do not appear to have been lined; they are a
consideration for contaminant migration of any surface spills in the area.

o The storm sewer in the vicinity of FF244 may be a consideration in the evaluation of
migration pathways.

Natural migration pathways may exist along geologic/stratigraphic contacts (e.g., between
overburden and subsoil).

Fuel releases to surface or subsurface soils in these areas have the potential to impact
shallow groundwater and possibly surface water and sediments due to proximity, soil permeability,
and potential influence of tidal interactions between shallow groundwater and surface waters.

As indicated by available permeability data for surficial and shallow soils and geologic units at
NAS Corpus Christi, shallow groundwater migration is possible with potential flows in the
shallow water table toward Corpus Christi Bay, Laguna Madre, and Oso Bay. Artesian aquifers in
the vicinity of NAS Corpus Christi become increasingly saline with depth and the base of fresh to
slightly saline water (less than 3,000 milligrams per Liter [mg/L] total dissolved solids) is at or
above sea level, indicating very limited potential for fresh artesian water at these sites.
The presence of saline groundwater is a consideration in the evaluation of potential impacts to
shallow groundwater in these areas, and in assessing geochemical conditions relative to
natural attenuation or other potential site remedies.

10.3.4 Receptors and Exposure Pathways

The information presented in the preceding sections was used to develop the CSMs shown on
Figures 10-4 (FF217) and 10-5 (FF244). Both human and ecological receptors are assumed to have
the potential to contact contaminated site media. The facility’s current land uses are expected to
remain unchanged in the near future and residential land use is unlikely. As shown on the CSM,
current human receptors include visitors and construction workers. Human receptors may be
exposed to contaminated media through dermal contact, ingestion, or inhalation.
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Potential ecological receptors include terrestrial plants and invertebrates, birds, and mammals.
Ecological receptors may be exposed through direct contact with or ingestion of
contaminated media, as well as through the food chain (i.e., by ingesting plants and animals that
have been impacted through uptake of soil contaminants). TCEQ Guidance presented in RG-411
for investigating releases at PST sites does not specifically address ecological receptors.
However, in the event a release is confirmed for either FF217 or FF244 with the potential to
impact surface soil, water, and/or sediments, exclusion and de minimus criteria will be
evaluated with respect to Tier 1 Ecological Checklist requirements described under the
Texas Risk Reduction Program (TRRP).
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SAP WORKSHEET #11: PROJECT QUALITY OBJECTIVES/SYSTEMATIC PLANNING
PROCESS STATEMENTS

(UFP-QAPP Manual Section 2.6.1)

11.1 Problem Statement

Historical information regarding fuel farm operations and fuel releases and information from
previous studies indicate that soil and groundwater at the FF217 and FF244 have potential to be
impacted by release of petroleum products remaining in the abandoned tanks or spilled on the
surface during operations. These UST sites were abandoned—in-place prior to the implementation
of the Texas PST Program requirements and, consequently, were never entered into the
PST Program for site closure. Additional sampling is required to determine whether or not a release
associated with the abandoned tanks has occurred and to take measures to close the fuel farms
under the Texas PST requirements and guidelines.

11.2 Goals of the Study

The goal of the SI is to obtain an understanding of the FF217 and FF244 potential source areas to
determine if either site must be entered into the Texas PST Program and issued an LPST number,
and if either site warrants further investigation prior to closure. To fill the data gaps, the following
tasks will be performed:

1. Geophysical survey to locate the abandoned tanks and pipeline features.

2. Soil sampling via direct push technology (DPT) core barrels spaced at 25-foot intervals around
each of the fuel farm perimeters and at key pipeline locations identified during the
geophysical survey to assess the potential for petroleum related releases at each site.

3. Groundwater sampling via DPT installation, development, and sampling of temporary
groundwater monitoring wells at six locations per fuel farm site where groundwater is
encountered to screen for potential groundwater contaminants identified by
TCEQ guidance RG-411 that may warrant further investigation under the Texas PST Program;
additional analysis for lead scavengers will be performed in accordance with guidance in the
May 2010 U.S. EPA technical memorandum on lead scavengers in groundwater.

4. Visual inspection of soil samples to screen for potential non-aqueous phase liquid (NAPL)
presence.
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Principal study questions (PSQs) for the initial phase are as follows:

PSQ1: What are the physical boundaries of the abandoned USTs at FF217 and FF244?

PSQ2: Do concentrations in soil or groundwater at either FF217 or F244 exceed
Project Action Limits (PALs), thus requiring follow-up action?

PSQ3: Do sufficient ecological receptors exist at either FF217 or F244 or in the
immediate vicinity, resulting in the need for further evaluation?

PSQ4: Based on visual inspections, do any of the soil or groundwater samples observed at
FF217 or F244 exhibit signs of NAPL presence, thus requiring follow-up action?

PSQ5: Can either or both of the fuel farm sites be closed under Texas PST Program
requirements established in 30 TAC 334 based on current conditions or will the sites require
a removal/response action or additional investigation? The answer to this question may be
determined after this SI or subsequent sampling, depending on the results of the SI.

Based on these PSQs, the following project decision statements have been developed:

Ascertain the physical boundaries of the abandoned USTs.

Assess whether COPCs in soil and groundwater exceed PALs.

Identify the presence of ecological receptors; if identified, supplemental sampling may be
necessary (not currently included in Worksheet #17).

Assess the presence/absence of residual NAPL, as required to obtain site closure under
30 TAC 334.

If chemicals of concern are detected above PALs or if NAPL is present in either soil or
groundwater make recommendations for further assessment and/or remedial action as
necessary to obtain site closure under 30 TAC 334. (Note, the current SAP scope does not
include evaluation of remedial actions or further site assessment — field activities include
SI efforts only.)
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11.3 Information Inputs to Problem Resolution

The inputs needed to resolve the project problem statement identified in Section 11.1 include
field observations and measurements, analytical data, site feature locations, and PALs as described
below. Specific informational inputs, to serve as the basis for decisions during the execution of
this project, include the following:

o Tank System, Piping Layout and Sample Locations: The understanding of tank system and
piping layouts will be updated with observations made during time domain electromagnetic
(TDEM) geophysical surveys of each site.

o Geologic/Hydrogeologic Information: Site geology and hydrogeology will be updated
with observations made during installation of soil borings using a DPT rig. Up to
six temporary monitoring wells per fuel farm site are included in this SAP based on input
from TCEQ and U.S. EPA regarding RG-411 guidance for meeting the requirements under
30 TAC 334. In the event that either of these sites meets the requirements for listing within
the PST Program, then additional investigation phases may be required to include
groundwater sampling from permanently installed wells.

. Sample Location Data: Sample location horizontal coordinates and vertical depths will be
measured for use in mapping each location so that data can be analyzed and presented in a
spatial context. Horizontal coordinates of each sample location will be determined by
Global Positioning System, which will allow for future reacquisition of the locations if
further investigation or remedial action is necessary.

o Ecological Checklist and Screening Risk Assessment: Site habitats will be characterized
using TCEQ's Tier 1 Ecological Exclusion Criteria Checklist to determine if
ecological communities at the site and in the nearby surrounding area could be affected by
site activities and if the impact could have an adverse effect at a community or
population level.  Such information will be considered in determining the need for a
Screening Risk Assessment (SRA).

o Chemical Data: Soil and groundwater chemical data will be collected for BTEX, MTBE, TPH,
and PAHs to determine if target analytes are present. In addition to these target analytes
identified by RG-411, the presence of lead scavengers ethylene dibromide (EDB) and
1,2-dichloroethane (1,2-DCA) in groundwater will be assessed. The concentrations of any
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detected target analytes will be compared to their respective PALs and the results
will support the decision making process for future actions such as
permanent monitoring well installation.

Project Screening Limits: PALs for this investigation are the Texas PST Program
Action Levels (TCEQ, 12 August 2011). These soil and groundwater action levels are the
lowest applicable health based or groundwater protective target concentration for BTEX,
MTBE, TPH and PAHs, and include limitations toward their use that precludes the presence
of NAPLs in environmental media onsite and also potential for direct impacts to
surface water or impacts associated with vapor intrusion. The PALs for the
Texas PST program do not identify a class of receptors as either residential or industrial.
The PALs for lead scavengers EDB and 1,2-DCA are identified in the
2010 U.S. EPA technical memorandum on lead scavengers. The PALs for all COPCs are in
Worksheet #15. UST Site 9 former FF217 and FF244 sites are not currently in a
TCEQ program; as such, TCEQ standards from more than one program could eventually
become applicable. The project requires laboratory data that can be compared to PALs
so that appropriate decisions can be made. Laboratory quantitation limits must be
low enough to measure COPC concentrations equal to or below the PALs.

Field Screening: Results of field screening, including the use of a photoionization detector
(PID) to measure organic vapors and visual inspection of soils and groundwater samples for
the presence of NAPL, will assist with characterization and in selecting soil samples to be
submitted for laboratory analysis. If NAPL is visible in a given sample, the sample will not
need to be analyzed in a lab setting because the presence of NAPL is already a
determining factor in listing a site in the Texas PST program. The PID results are not
considered definitive; thus, decision making will be made using analytical data.

Define the Study Boundaries

FF217 consists of eight 25,000-gallon USTs laid out in an approximately half acre site,
less than 100 feet from the shore of Laguna Madre (Figure 10-2). FF244 consists of eight
25,000-gallon USTs laid out in an approximately half acre site near Building 252 in the central part
NAS Corpus Christi (Figure 10-3).
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The populations of interest are the soil and groundwater that have been contaminated either
directly (by site operations) or indirectly (by subsequent migration of contaminants).
The Texas PST program guidance in RG-411 suggests sampling from two depths at each location
unless groundwater is encountered prior to the bottom of the tank hold. The tank hold is defined
in the guidance as the footprint of the tank or tanks plus 3 feet out laterally and vertical limits are
defined as 1 foot below the bottom of the tank. Tank depths are currently assumed to be 15 feet;
shallow groundwater is expected to be encountered between 10 and 20 feet below ground surface
(bgs) at FF244 and less than 10 feet bgs at FF217. Therefore, the vertical boundary of the
SI extends from the ground surface to approximately 10 to 16 feet bgs. There are no
existing monitoring wells at either FF217 or FF244 but groundwater is currently assumed to be
present at both fuel farm sites near or above the bottom of the tank holds.

Temporal boundaries of the SI include the estimated duration of the field activities.

11.5 Analytical Approach

The SI will investigate potential contamination and assess potential threats to human health and
the environment at the site. Biased sampling locations will be collected within the area of
suspected contaminated area based TCEQ RG-411 guidance. Sampling locations may be adjusted
based on field observations and professional judgment.

Initial determinations on the need for follow-up action will be based on whether analytical data
exceed PALs. Prior to implementing decision rules, risk managers will review the analytical data
and effective pathways to determine if the site poses any unacceptable risk, whether
additional information is needed, or whether tank closure can be sought. The resulting decision
rules are summarized as follows.

The decision rules for the investigations are:

. Decision Rule 1: If TPH is detected in soil or groundwater, the sample with
the highest TPH >C12 concentration must be analyzed for PAHs.

o Decision Rule 2: If soil or groundwater exceed PALs, then the site meets the requirements
for listing in the Texas PST Program and additional investigation and/or response actions
may be required to meet the site closure needs of 30 TAC 334. However, if the
former tank farms comply with closure requirements outlined in RG-411, then a
Release Determination Report (TCEQ-0621) requesting closure/no further action
will be submitted.
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o Decision Rule 3: If NAPL is present in either soil or groundwater, then the site meets the
requirements for listing in the Texas PST Program and additional investigation and/or
response action may be required to meet the site closure needs of 30 TAC 334.*

o Decision Rule 4: If the ecological checklist and resulting scientific management decision
indicate the presence of sufficient ecological habitat, then an SRA will be recommended to
determine if unacceptable risk is present.” If the ecological checklist and resulting
scientific management decision do not indicate the presence of sufficient ecological habitat,
then no further action is required to evaluate ecological risks.

o Decision Rule 5: If groundwater PAL exceedances have been identified (or free product
is present), permanent monitoring wells will be recommended.

As stated previously, investigations will be focused on meeting the requirements outlined by
TCEQ guidance RG-411, Investigating and Reporting Releases from Petroleum Storage Tanks (PST)
(August 2012). The decision rules described above are based on this guidance; the flow chart in
Figure 11-1 summarizes regulatory guidance.

11.6 Performance Criteria
The objective of this section is to complete the following:

o Identify potential sources of study error (i.e., field error, analytical error)
o Establish and identify the methods used to reduce potential sources of error
o Determine how decision errors will be managed during the project

Sampling Strategy — Biased sampling will be used to collect soil and groundwater to fill data gaps
for decision making purposes. This sampling approach was developed, based on
TCEQ RG-411 guidance, to determine if any further remedial work is required in the source zone, to
characterize COPCs in soil and groundwater, and to help in determining future actions.

! No groundwater samples will be collected from locations with identifiable free product.
2 Supplemental sampling may be necessary to further characterize receptors. If required, sampling will be scoped upon completion of
the ecological checklist.

Ws 11-6



Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #11

Revision No: 0; September 2013

Site Check: Collect
Environmental Samples

\

PN
TISTRH
-~ detected in the
>nC12 carbon

range?

Analyze
for PAHs

e i Do COCs ™
" OtherthanTPH ™
exceed MQL/LOQ or
background?

/" Submit RDR*
{ (TCEQ-0621)

. Wwithin 45 days.

A

Yes

Y
N
/4 s0il COCs-.

exceed soil action\
levels or is NAPL
present?

e \\\
// DoCOCs
-~ in tank hold water® ™.
exceed groundwater
action levels or is NAP

e

No

present?
*“Tank hold water” means water present in
any part of the excavation (e.g., tank hold, pipe
chase, dispensers, etc.). RDR is a release

determination report submitted on form Y:'s
TCEQ-0621. /

/ Release site subject to 30
MaQL = Method Quantitation Limit ~/ TAC 334. Conduct

A

LOQ = Limit of Quantitation \\ assessment and comply with

all 334 rules and guidance.

Figure 11-1 Investigation Flow Chart

PST Release Investigation — Release Determination Reporting (Source: RG-411 Figure 2)
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Sources of Error — Sources may be divided into two main categories: sampling errors and
measurement errors. A sampling error occurs when the sampling design, planning, and
implementation do not provide for a representative range of heterogeneity at the site.
A measurement error occurs because of performance variance from laboratory instrumentation,
analytical methods, and operator error. The U.S. EPA identifies the combination of all these errors
as a “total study error” (U.S. EPA 2006). One objective of the investigation is to reduce the total
study error so that decision-makers can be confident that the data collected accurately represent
the chemical characteristics of the site.

Managing Decision Error — The investigation will utilize decision-error minimization techniques in
sampling design, sampling methodologies, and laboratory measurement of COPCs.
Possible decision errors will be minimized during the field investigation by using the
following methods:

o Use standard field sampling methodologies (as discussed in Worksheets #18 and #21)

o Use applicable analytical methods and standard operating procedures (SOPs) for
sample analysis by a competent analytical laboratory having Texas National Environmental
Laboratory Accreditation Program accreditation, and be accredited through the Department
of Defense Environmental Laboratory Accreditation Program

o Confirm analytical data to identify and control potential laboratory error and sampling error
by using spikes, blanks, and replicated samples

Decision errors associated with judgmental sampling are based on sample design and
measurement errors. Assuming that the best possible professional judgment was used to develop
the sampling plan (i.e., position sampling locations), the most important decision errors will be
associated with field and laboratory techniques involved in the collection and analysis of the data.

Sampling Methodologies and Procedures — Possible decision errors generated by sampling errors
will be minimized during the field investigation by applying standardized field sampling
methodologies (discussed in Worksheets #18, #20, #21, and #22). Sampling activities will be
performed in accordance with the SOPs specified in Appendix A of this SAP.
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Field Data Logs — All sample information will be transcribed into a field logbook and/or onto
field data sheets.

Analytical Laboratory Sample Management — The sample matrix, number of samples, and number
and type of laboratory quality assurance/quality control samples are summarized in
worksheets #18, #19, #20, and #30. Also included on this combined worksheet are details on the
analytical group, sample volumes, sample container specifications, preservation requirements,
and maximum and holding times.

The laboratory will provide electronic data deliverable files, portable document format files of the
data deliverables for all project data, and a hard copy of data deliverables for all results.
Designated samples will be used to obtain necessary subsamples for laboratory quality control
measurements (i.e., analytical sample duplicate and sample matrix spike/matrix spike duplicate).
Tasks will be completed using the laboratory SOPs.

Resolution Consultants will provide data validation services and verify and evaluate the usability of
the data as described in Worksheets #34 through #36.

Portable document format copies of all analytical data packages will be stored on CD-ROM,
archived in the NAVFAC Atlantic Administrative Record, and wuploaded onto the
Naval Installation Restoration Information Solution system at the close of the project. All other
data generated in the field and reports generated for the project will be stored as
computer readable data files by Resolution Consultants.

11.7 Sampling Design

Non-statistical methods (professional judgment), based on TCEQ RG-411 guidance, will be used as
the primary basis for the sampling design. This approach was chosen to identify the extent of
specific COPCs and assess whether or not an impact to human or ecological receptors (if any) has
occurred. The sample design, rationale, and locations are presented in Worksheets #17 and #18.
These worksheets identify where soil and groundwater samples will be collected and the analyses
to be conducted for each sample.
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SAP WORKSHEET #12: FIELD QUALITY CONTROL SAMPLES

(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples

Data Quality
QC Sample Analytical Group Frequency Indicators Measurement Performance Criteria
One per cooler containing EDB, Accuracy/Bias/ [No analytes > 2> LOQ, except common

Trip Blanks

EDB, 1,2-DCA, BTEX and MTBE

1,2-DCA, BTEX and MTBE samples

Contamination

lab contaminants, which must be < LOQ

Equipment Rinsate Blanks

EDB, 1,2-DCA, BTEX, MTBE,
PAHs, and TPH

One per matrix per sampling event !

Accuracy/Bias/
Contamination

No analytes > %2 LOQ, except common
lab contaminants, which must be < LOQ

EDB, 1,2-DCA, BTEX, MTBE,

Values > 5X LOQ: RPD must be

Field Duplicates PAHS, and TPH One per 10 field samples Precision <30 (aqueous); <50 (solids)’.

. . . . . EDB, 1,2-DCA, BTEX, MTBE, . ) Accuracy/Bias/ |Percent recoveries — DoD QSM Limits
Matrix Spike/Matrix Spike Duplicate PAHs, and TPH One pair per 20 field samples Precision RPD must be < 30
Cooler Temperature Indicator All One per cooler Egssresentatwe Temperature less than 6 degrees Celsius

Notes:

! Equipment rinsate blanks will be collected when decontamination is required.
2 If duplicate values are less than five times the LOQ, the absolute difference should be less than or equal to two times the LOQ.

EDB = Ethylene dibromide

1,2-DCA = 1,2-Dichloroethane

BTEX = Benzene, toluene, ethylbenzene, xylenes
MTBE = Methyl tert-butyl ether

PAHs = Polynuclear aromatic hydrocarbons

TPH =  Total petroleum hydrocarbons

LOQ = Limit of Quantitation

RPD = Relative Percent Difference

DoD QSM =

sampling.

Department of Defense Quality Systems Manual for Environmental Laboratories, Version 4.2, October 2010 or the most recent version at the time of
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SAP WORKSHEET #13: SECONDARY DATA CRITERIA AND LIMITATIONS TABLE
(UFP-QAPP Manual Section 2.7)

Secondary Data Criteria and Limitations Table

Data Source Data Generator(s)
(originating organization, (originating organization, data types, Limitations
Secondary Data report title and date) data generation/collection dates) How Data Will Be Used on Data Use

RCRA Facility Assessment Evaluation, Preliminary Originating Organization: U.S. EPA Region 6
Review, Visual Site Inspection, Corpus Christi Naval | Data Types:. Background information
Air Station, May 1989 Data Collection Dates. 1989

Historical Background
Information

Background information was used in

planning of the sampling effort None

Internal files including historical utility maps and Originating Organization: NAS Corpus Christi

Historical Background aerial photos, site chronology notes, unpublished Data Types. Background information

Background information was used in | Not Available

Information draft reports and proposals, communication logs Data Collection Dates: 1951 — 2009 planning of the sampling effort for Publication
Notes:

RCRA = Resource Conservation and Recovery Act

U.S. EPA = United States Environmental Protection Agency

NAS = Naval Air Station
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SAP WORKSHEET #14:. SUMMARY OF PROJECT TASKS
(UFP-QAPP Manual Section 2.8.1)
The following project tasks are summarized below:

. Field Tasks

. Analytical Tasks

o Data Management and Review

. Project Report

Field Tasks

Mobilization/Demobilization — Mobilization includes procurement of field equipment and

supplies; a Site walkover; mobilization of field staff, equipment, and supplies to the Site; and
Site set-up. The Navy Remedial Project Manager (RPM) and NAS Corpus Christi point of contact
(POC) will be notified of Resolution Consultants’ mobilizations @ minimum of 1 week before
the start of field activities.

A field team orientation meeting will be conducted prior to starting the fieldwork to familiarize the
team personnel with the Site-specific health and safety requirements, the objectives and scope of
the field activities, and chain-of-command. This meeting will be attended by the field staff and
conducted by the Field Team Leader (FTL).

Demobilization includes removing field equipment and supplies from the site, returning
rented equipment, managing investigation derived waste (IDW), performing general site cleanup,
organizing and finalizing field paperwork, and entering field records/data into the database.

Utility Clearance — The Resolution Consultants FTL will coordinate verbally or via e-mail with
NAS Corpus Christi POC at least 7 days in advance of the site access to initiate the
utility clearance process for all intrusive sampling locations in accordance with SOP-3-01.
The Resolution Consultants FTL will contact both the Texas 811 utility locator service and
NAS Corpus Christi POC verbally or via electronic-mail at least 3 days prior to commencement of
field work to complete a utility clearance ticket for the areas under investigation.

Utilities that are identified in the field, but not shown or incorrectly located on the work approval
documentation, will be marked directly on the document and returned to the
NAS Corpus Christi POC for inclusion in the Geographic Information System database.
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TDEM Geophysical Survey — A TDEM geophysical survey will be conducted at both fuel farms,
to confirm tank and piping layout in accordance with SOP-3-09. TDEM will locate only
metallic features to a depth of approximately 6 feet. The basis of the TDEM surveys is to cover an
area of approximately 74,000 square feet at each fuel farm, with data collected at a high density
over a subset of this area (about 150 feet by 250 feet based on the FF244 layout sketch) to
precisely locate the tanks: lines will be located approximately 5 feet apart and data collected every
0.5 foot along the lines. Outside of the tank areas, data collection will be less dense, e.g., lines
every 20 to 50 feet, with the objective of tracing the layout of pipes that radiate out from the
tank array and manifolds. After data processing, the TDEM survey results will be projected on a
site. map and sample location coordinates will be selected. Field personnel for the
soil sampling task will use these coordinates to locate and stake boring locations in the field.

Soil Sampling — The soil sampling and analysis program is outlined in Worksheets #17 and #18.
Subsurface soil samples will be collected from soil borings advanced via direct push technology
(DPT) tooling, in accordance with SOP-3-17(CC) and SOP-3-21. Sample collection and handling will
be in accordance with SOP-3-03A, SOP-3-04A, and SOP-3-21 and as described in Worksheet #21.
At the discretion of the FTL, head space samples per SOP-3-21 and SOP-3-19 may be used to
select soil samples based on qualitative TPH concentration data from a PID; however head space
readings are not required for soil sample collection. If a photoionization detector (PID) is used for
soil screening, SOP-3-20 will be followed for calibration. All soil samples will be collected as
discrete grab samples. A soil boring log will be prepared for each boring with soil descriptions and
relevant information, observations, depth to water, sample depths, and field screening results in
accordance with SOP-3-17(CC). After sampling, each borehole will be backfilled to within 6 to 24
inches of grade using bentonite grout or other acceptable method described in SOP-3-17(CC).
After 24 hours, the grouted borehole will be inspected for grout shrinkage and re-grouted if
necessary. The remaining portion of the hole will be filled with soil cuttings removed from
borehole, local topsoil, and/or appropriate paving materials to match areas where pavements are
impacted by the boring location.

Groundwater Sampling — Six temporary groundwater monitoring wells per fuel farm will be
installed by DPT, completed, and developed in accordance with SOP-3-17(CC). Well locations will
be upgradient (1), downgradient (1), cross gradient (2), and located within the tank holds or
pipeline chases based on locations (2) exhibiting the highest PID readings. At the discretion of the
FTL, head space samples per SOP-3-21 and SOP-3-19 may be used to select temporary
well locations based on qualitative soil TPH concentration data from a PID; however
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head space readings are not required for temporary well location selection. If a PID is used for
selection of temporary well locations, SOP-3-20 will be followed for calibration. Groundwater will
be sampled in accordance with SOP-3-17(CC) and SOP-3-14. Well development for these
temporary wells will consist of obtaining stabilized water quality parameters in accordance with
SOP-3-24. In the event that a temporary well does not produce sufficient groundwater for a
groundwater sample, that well may be surged at the discretion of the FTL with input from the
driller or replaced by a temporary well at a different location. Groundwater is expected to be
encountered above or near the base of the tank holds. Groundwater samples will be collected from
properly developed temporary wells using dedicated tubing and peristaltic pumps in accordance
with SOP-3-17(CC) and SOP-3-24. Sample collection and handling will be in accordance with
SOP-3-03A, SOP-3-04A, and SOP-3-24 and as described in Worksheet #21. All temporary wells will
be removed within 48 hours of well completion, the boreholes will be backfilled to within
6 to 24 inches of grade using bentonite grout or other acceptable method described in
SOP-3-17(CC). After 24 hours, the grouted borehole will be inspected for grout shrinkage and
re-grouted if necessary. The remaining portion of the hole will be filled with soil cuttings removed
from borehole, local topsoil, and/or appropriate paving materials to match areas where pavements
are impacted by the boring location. Well abandonment reports will be prepared in accordance
with State of Texas water well abandonment requirements.

Ecological Receptor Survey/Checklist — A field survey of potential ecological receptors will be
conducted within a 0.5-mile radius of each range to properly evaluate ecological risk. The Texas
Commission on Environmental Quality (TCEQ) Tier I ecological exclusion criteria checklist will be
used to assess whether or not further ecological evaluation is necessary. This checklist will aid in
determining whether there are incomplete or insignificant ecological exposure pathways due to the
nature of the affected property setting and/or the condition of the affected property media.
The TCEQ Tier I ecological exclusion checklist is in Appendix A.

Field Documentation Procedures — Field documentation will be performed in accordance with
Resolution Consultants SOP-3-02. Sample collection information will be recorded in
bound field notebooks or specific field forms. Samples will be packaged and shipped according to
Resolution Consultants SOP-3-04A.

A summary of field activities will be properly recorded in indelible ink in a bound logbook with
consecutively numbered pages that cannot be removed. Logbooks will be assigned to
field personnel and stored in a secured area when not in use.
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All entries will be written in indelible ink, and no erasures will be made. If an incorrect entry
is made, striking a single line through the incorrect information will make the correction; and the
person making the correction will initial and date the change. Boring logs, sampling forms, and
other field forms will also be used to document field activities.

Surveying — Soil sampling locations will be marked in the field using a wooden stake or
brightly colored pin flag.  Coordinates of each sample location will be determined by
Global Positioning System, in accordance with SOP-3-07.

Field Quality Control Tasks — Field quality control (QC) samples will be collected as part of
each sample round, including field duplicates, matrix spikes, and matrix spike duplicates, and
equipment rinsate blanks (if sampling tools are decontaminated in the field). Worksheet #20
presents the field QC sample summary.

Decontamination — Non-disposable equipment that comes into contact with the sample medium
will be decontaminated to prevent cross-contamination between sampling points. Decontamination
of sampling equipment will not be necessary for dedicated and disposable samplers.
Decontamination of reusable sampling equipment (e.g., non-disposable spoons and hand augers)
will be conducted prior to sampling and between samples at each location. The decontamination
procedures in SOP-3-06 will be followed.

Investigation-Derived Waste — Solid or liquid decontamination fluids will be generated during
field activities. To the extent possible, soil removed during sampling activities but not included in
the sample volume shipped to the laboratory for analysis will be replaced into the boring from
which it was removed.

If non-disposable equipment is used to collect soil samples, liquid IDW decontamination fluids, will
be handled in accordance with Resolution Consultants SOP-3-05-TX. All aqueous IDW will be
containerized in drums provided by the NAS Corpus Christi Public Works Department.
The Public Works Department will pick up the filled drums and stage them at the
designated waste accumulation area to await waste characterization analyses. Based on
waste characterization results, the drummed IDW will be transported and appropriately disposed at
a Navy-approved offsite disposal facility coordinated through the NAS Corpus Christi
Public Works Department. Used personal protective equipment will be bagged and disposed of as
regular trash in an appropriate facility waste container.
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Analytical Tasks

To support the environmental decisions, the analytical laboratory will hold and maintain current
National Environmental Laboratory Accreditation Program (NELAP) accreditation in Texas.
In addition, the Ilaboratory will be accredited through the Department of Defense
Environmental Laboratory Accreditation Program (DoD ELAP). The laboratory analytical
data packages will contain summary forms, raw data, laboratory review checklists and
exception reports and will comply with TCEQ's Regulatory Guidance for Review and Reporting of
Chemical of Concern Concentration Data under TRRP (RG-366/TRRP-13 May 2010).

Chemical analyses will be performed by Gulf Coast Analytical Laboratories (GCAL) who holds
accreditation from both the Texas NELAP and DoD ELAP. Analyses will be performed in accordance
with the analytical methods identified in Worksheet #19 and the laboratory will strive to meet the
project quantitation limit goals specified in Worksheet #15. GCAL will perform the
chemical analyses following laboratory-specific  SOPs identified in  Worksheet  #23.
Full laboratory SOPs are available upon request.

The laboratory will report soil results on a dry-weight basis. Results of percent moisture will be
reported in each analytical data package and associated electronic data deliverable (EDD) files.
This information will also be captured in the project database, which will eventually be uploaded to
the Naval Installation Restoration Information Solution (NIRIS) database.

Data Management and Review

The principal data generated for this project will be from field data and laboratory analytical data.
The field forms, chain of custody, air bills, and logbooks will be placed in the project files after the
completion of the field program. The field logbooks for this project will be used only for this site,
and will also be categorized and maintained in the project files after the completion of the
field program. All project records will be maintained in a secure location.

Data Tracking — The Resolution Consultants Task Order Manager (TOM), or designee, is
responsible for the overall tracking and control of data generated for the project. Data are tracked
from generation to archiving in the project specific files. The project chemist, or designee, is
responsible for tracking the samples collected and shipped to the contracted laboratory.
Upon receipt of the data packages from the analytical laboratory, the project chemist will oversee
the data validation effort, which includes verifying that the data packages are complete and that
results for all samples have been delivered by the analytical laboratory.
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Resolution Consultants shall submit all Administrative Record Files, Site Files, and
Post Decision Files in accordance with the specifications defined in the NAVFAC Environmental
Restoration Recordkeeping Manual (NAVFAC, 2009). Additionally, Resolution Consultants will
update and manage the project related documents, data, and maps in NIRIS.
Project related spatial data including maps, models, and associated collected or created data will
also be uploaded into NIRIS. All documentation submittals for NIRIS will be coordinated with the
Navy RPM.

Data Storage, Archiving, and Retrieval — After the data are validated, the data packages are
entered into the Resolution Consultants’ file system and archived in secure files. The field records
including field logbooks, sample logs, chain-of-custody records, and field calibration logs will be
submitted by the Resolution Consultants FTL to be entered into the file system before archiving in
secure project files. Project files are audited for accuracy and completeness. Project files will be
kept in a secured, limited access area. At the completion of the Navy contract, files will be shipped
to the Federal Records Center for storage where the files will remain until 50 years after the
last decision document for NAS Corpus Christi.

Data Security — Access to Resolution Consultants project files is restricted to
designated personnel only. The Resolution Consultants data manager maintains the
electronic data files, and access to the data files is restricted to qualified personnel only.
File and data backup procedures are routinely performed.

Electronic Data — Laboratory data, provided in electronic format, will be verified for accuracy
prior to use and during the data validation process. After data are validated, the
electronic data results will be uploaded into the Resolution Consultants database for use in
data evaluation and subsequent report preparation. The project database will be on a password
protected secure network and access to changing data files will be restricted to qualified personnel.
The Resolution Consultants TOM (or designee) is responsible for the overall tracking and control of
data generated for the project. All final electronic data and administrative records will be compiled
and uploaded into NIRIS for final repository.

Data Review and Validation — After receipt of analytical laboratory results,
Resolution Consultants will verify data completeness as specified on Worksheet #34. To ensure
that the analytical results meet the project quality objectives, the laboratory data will undergo
verification and validation as cited in Worksheets #34 through #36 and described below.
The usability assessment processes are described in Worksheet #37.
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Prior to data validation, electronic laboratory data will be verified for accuracy against the
hardcopy laboratory report and the electronic quality assurance project plan (eQAPP) will be
established using the project-specific criteria defined in Worksheets #12, #19, and #28.
The laboratory will be requested to resubmit electronic data found to be inaccurate.

During the data validation process, the Resolutions Consultant’s Data Validation Assistant (DVA)
tool will be used to review method accuracy and precision data from field and laboratory
QC samples contained in the laboratory EDD and qualify that data according to the
project-specific eQAPP. The DVA tool uses the power of EarthSoft's EQUIS relational database to
assemble a series of Excel worksheets into a DVA workbook for the validator that present:

Data validation QC elements that need review, compared to control limits stored in the
project-specific eQAPP

o Associated sample results for duplicated samples and blanks

o A place to make the necessary qualifications and result updates directly into an
electronic format documentation of qualifications using coded reasons

o A list of all samples affected by the qualification

Laboratory calibration will be assessed against the criteria presented in Worksheet #24 using the
hardcopy Ilaboratory report, and the results of these findings will be added to the
Excel DVA workbook. ~ The DVA workbook ultimately serves as an EDD to update the
project database with the validator's changes. Using standard EQuIS tools that check and
load data, qualifiers and edits are directly uploaded to the database, thereby eliminating the
manual data entry process and allowing for 100 percent of data to be reviewed prior to uploading
to the project database.

Project Reports

Resolution Consultants will compile, review, and evaluate available data, and produce an SI Report.

If during data evaluation, additional information is required to complete the SI process,

Resolution Consultants will prepare recommendations for the Navy to fill data gaps as a

modification to this SAP. Report elements will include a summary of field efforts, deviations from

the work planning documents (if any), data tables and figures, comprehensive discussion of the
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nature and extent of contamination, and all other standard Navy requirements for SI Reports, and
will conclude whether additional action(s) are warranted or if a no further action determination

can be made.
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SAP WORKSHEET #15: REFERENCE LIMITS AND EVALUATION TABLES
(UFP-QAPP Manual Section 2.8.1)
TPH does not have action levels as it is used to determine whether PAHs need to be analyzed.

Matrix: Soil
Analytical Group: BTEX and MTBE
Analytical Method:  SW-846 Method 8260B
Project Laboratory Limit | Laboratory Limit | Laboratory Method
Project Action Project Action | Quantitation Limit | of Quantitation® of Detection® Detection Limit*

Analyte CAS No. Level (mg/kg) Level Source Goal (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Benzene 71-43-2 0.12 RG-411 0.04 0.005 0.0005 0.000051
Ethylbenzene 100-41-4 36.8 RG-411 13 0.005 0.0005 0.000183
Toluene 108-88-3 39.1 RG-411 13 0.005 0.0005 0.000107
Xylene (Total) 1330-20-7 117 RG-411 39 0.015 0.0015 0.000247
Methyl Tert-Butyl Ether 1634-04-4 2.56 RG-411 0.83 0.005 0.0005 0.000061
Total Petroleum
Hydrocarbons (>C12) NA NA RG-411 NA 10 > 1

Notes:
11.0Q, LOD, and DLs are provided by Gulf Coast Analytical Laboratories and are targets that are achievable under optimal conditions; they may vary during the course of
the project. Soil results will be reported on a dry weight basis. Physical characteristics, such as moisture content, will affect the actual limits achieved.

BTEX =  Benzene, toluene, ethylbenzene, xylenes (total)

MTBE =  Methyl tert-butyl ether

CAS =  Chemical Abstracts Service

mg/kg = Milligram per kilogram

NA = not applicable

RG-411 = Investigating and Reporting Releases from Petroleum Storage Tanks, Texas Commission on Environmental Quality Regulatory Guidance RG-411,

Revised August 2011
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SAP WORKSHEET #15: REFERENCE LIMITS AND EVALUATION TABLES (continued)

Matrix: Soil
Analytical Group: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW-846 Method 8270D (dibenzofuran) and 8270D — SIM (remaining PAHS)
Project Action Project Laboratory Limit | Laboratory Limit | Laboratory Method
Level Project Action | Quantitation Limit | of Quantitation® of Detection® Detection Limit*

Analyte CAS No. (mg/kg) Level Source Goal (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 83-32-9 34.1 RG-411 11 0.00333 0.00165 0.000828
Acenaphthylene 208-96-8 54.7 RG-411 18 0.00333 0.00165 0.000530
Anthracene 120-12-7 2.04 RG-411 0.68 0.00333 0.00165 0.000227
Benzo(a)anthracene 56-55-3 0.877 RG-411 0.29 0.00333 0.00165 0.000669
Benzo(a)pyrene 50-32-8 0.0877 RG-411 0.029 0.00333 0.00165 0.000400
Benzo(b)fluoranthene 205-99-2 0.877 RG-411 0.29 0.00333 0.00165 0.000892
Benzo(g,h,i)perylene 191-24-2 0.824 RG-411 0.27 0.00333 0.00333 0.000716
Benzo(k)fluoranthene 207-08-9 1.35 RG-411 0.45 0.00333 0.00165 0.000312
Chrysene 218-01-9 1.24 RG-411 0.41 0.00333 0.00333 0.000347
Dibenz(a,h)anthracene 53-70-3 0.0877 RG-411 0.029 0.00333 0.00333 0.000410
Dibenzofuran 132-64-9 48.8 RG-411 16 0.33 0.033 0.005135
Fluoranthene 206-44-0 25.5 RG-411 8.5 0.00333 0.00165 0.000613
Fluorene 86-73-7 30.2 RG-411 10 0.00333 0.00165 0.000314
Indeno(1,2,3-cd)pyrene 193-39-5 0.877 RG-411 0.29 0.00333 0.00333 0.000591
Naphthalene 91-20-3 99.7 RG-411 33 0.00333 0.00333 0.000543
Phenanthrene 85-01-8 28.2 RG-411 9.4 0.00333 0.00165 0.000574
Pyrene 129-00-0 10.3 RG-411 3.4 0.00333 0.00165 0.000521
Notes:

11.0Q, LOD, and DLs are provided by Gulf Coast Analytical Laboratories and are targets that are achievable under optimal conditions; they may vary during the course of
the project. Soil results will be reported on a dry weight basis. Physical characteristics, such as moisture content, will affect the actual limits achieved.

SIM = Selective ion monitoring

PAHs = Polynuclear aromatic hydrocarbons

CAS = Chemical Abstracts Service

mg/kg = Milligram per kilogram

RG-411 = Investigating and Reporting Releases from Petroleum Storage Tanks, Texas Commission on Environmental Quality Regulatory Guidance RG-411,

Revised August 2011
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SAP WORKSHEET #15: REFERENCE LIMITS AND EVALUATION TABLES (continued)
TPH does not have action levels as it is used to determine whether PAHs need to be analyzed.

Matrix: Groundwater
Analytical Group: Selected VOCs: Ethylene Dibromide, 1,2-Dichloroethane, BTEX and MTBE
Analytical Method: SW-846 Method 8011 (Ethylene Dibromide) and 8260B (remaining VOCs)
Project Laboratory Laboratory Laboratory
Project Action Quantitation Limit of Limit of Method
Level Project Action Limit Goal Quantitation® | Detection® | Detection Limit*

Analyte CAS No. (pg/L) Level Source (ng/L) (ng/L) (ng/L) (pg/L)
Benzene 71-43-2 5 RG-411 1.7 1 0.2 0.111
Ethylene Dibromide 106-93-4 5 TX CI *YGWiass3 0.05 0.01 0.01 0.0039
Ethylbenzene 100-41-4 700 RG-411 230 1 0.2 0.109
1,2-Dichloroethane 107-06-2 500 TX CI VGWoiass3 5 1 0.2 0.116
Toluene 108-88-3 1000 RG-411 330 1 0.2 0.122
Xylene (Total) 1330-20-7 10000 RG-411 3300 3 0.6 0.179
Methyl Tert-Butyl Ether 1634-04-4 240 RG-411 80 1 0.2 0.078
Lﬁﬁiﬁi?ﬂﬁ?'}laa NA NA RG-411 NA 5000 1000 1000

Notes:

11.0Q, LOD, and DLs are provided by Gulf Coast Analytical Laboratories and are targets that are achievable under optimal conditions; they may vary during the course of

the project.
VOCs

BTEX
MTBE

CAS

pg/L

NA

RG-411

TX CI ®GW(jase3

Volatile organic compounds

Benzene, toluene, ethylbenzene, xylenes (total)

Methyl tert-butyl ether

Chemical Abstracts Service

Micrograms per Liter
not applicable

Investigating and Reporting Releases from Petroleum Storage Tanks, Texas Commission on Environmental Quality Regulatory Guidance RG-411,

Revised August 2011

Tier 1 Commercial/Industrial Groundwater Protective Concentration Level for 0.5 acre source area and Class 3 Groundwater, June 2012
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SAP WORKSHEET #15: REFERENCE LIMITS AND EVALUATION TABLES (continued)

Matrix: Groundwater
Analytical Group: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW-846 Method 8270D (dibenzofuran) and 8270D- SIM (remaining PAHS)
Project Action Project Laboratory Limit | Laboratory Limit | Laboratory Method
Level Project Action | Quantitation Limit | of Quantitation® of Detection? Detection Limit*

Analyte CAS No. (pg/L) Level Source Goal (ung/L) (pg/L) (png/L) (pg/L)
Acenaphthene 83-32-9 2190 RG-411 730 0.1 0.05 0.037
Acenaphthylene 208-96-8 2190 RG-411 730 0.1 0.10 0.070
Anthracene 120-12-7 11000 RG-411 3700 0.1 0.05 0.024
Benzo(a)anthracene 56-55-3 0.117 RG-411 0.039 0.1 0.10 0.059
Benzo(a)pyrene 50-32-8 0.2 RG-411 0.067 0.1 0.05 0.022
Benzo(b)fluoranthene 205-99-2 0.117 RG-411 0.039 0.1 0.05 0.018
Benzo(g,h,i)perylene 191-24-2 1100 RG-411 370 0.1 0.05 0.036
Benzo(k)fluoranthene 207-08-9 1.17 RG-411 0.39 0.1 0.05 0.039
Chrysene 218-01-9 11.7 RG-411 3.9 0.1 0.05 0.018
Dibenz(a,h)anthracene 53-70-3 0.2 RG-411 0.067 0.1 0.05 0.034
Dibenzofuran 132-64-9 146 RG-411 49 10 0.5 0.198
Fluoranthene 206-44-0 1460 RG-411 487 0.1 0.05 0.039
Fluorene 86-73-7 1460 RG-411 487 0.1 0.10 0.097
Indeno(1,2,3-cd)pyrene 193-39-5 0.117 RG-411 0.039 0.1 0.05 0.040
Naphthalene 91-20-3 730 RG-411 240 0.1 0.05 0.037
Phenanthrene 85-01-8 1100 RG-411 370 0.1 0.05 0.028
Pyrene 129-00-0 1100 RG-411 370 0.1 0.05 0.036
Notes:

1.0Q, LOD, and DLs are provided by Gulf Coast Analytical Laboratories and are targets that are achievable under optimal conditions; they may vary during the course of
the project.

SIM = Selective ion monitoring

PAHs =  Polynuclear aromatic hydrocarbons

CAS =  Chemical Abstracts Service

pg/L =  Micrograms per Liter

RG-411 = Investigating and Reporting Releases from Petroleum Storage Tanks, Texas Commission on Environmental Quality Regulatory Guidance RG-411,

Revised August 2011
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SAP WORKSHEET #16: PROJECT SCHEDULE/TIMELINE TABLE
(UFP-QAPP Manual Section 2.8.2)
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SAP WORKSHEET #17: SAMPLING DESIGN AND RATIONALE

(UFP-QAPP Manual Section 3.1.1)

17.1 General Sampling Design and Rationale

The sampling design and rationale was developed using information on historical operations,
the CSM (including subsurface conditions and anticipated groundwater flow directions) as presented
in Worksheet #10, assumptions regarding potential contaminant distribution, general site
information collected during previous studies, and guidance provided on Texas PST Program
requirements in RG-411. The steps outlined in this worksheet represent the initial steps in the SI.

17.1.1 Geophysical Survey

For each fuel farm site, TDEM geophysical surveys will cover an area of approximately
74,000 square feet, with data collected at a high density over a subset of this area (about 150 feet
by 250 feet based on the FF244 layout sketch) to precisely locate the USTs. Survey lines will be
spaced every 5 feet or better and data collected along that line at 0.5 feet. Outside of the
tank areas, data collection will be less dense, every 20 to 50 feet, with the objective of tracing the
layout of pipes that radiate out from the tank array and manifolds. Other utilities in the area may
also be observable within the survey; however the geophysical survey will not be used in place of
obtaining actual utility clearances from each utility stakeholder with utilities in these areas.
The objective of the survey is solely to locate underground features associated with the tanks and
pipelines to assist in refining the soil sample locations. The currently proposed approach does not
anticipate the use of geophysical techniques to detect the presence or absence of
light non-aqueous phase liquid or the sand tank fill.

17.1.2 Soil Sampling Program

For the fuel farms, soil and groundwater sampling shall be performed generally as outlined in the
Texas PST Program requirements in RG-411. The tank hold perimeter for each fuel farm will be
defined during the TDEM surveys and will be sampled at 25-foot intervals. As per RG-411, piping is
to be sampled at a rate of every 20 linear feet of trench and at turns and fittings; however,because
it is anticipated that much of the piping will be internal to the tank hold, sampling along piping will
be limited to that outside the tank hold. The exact number of sample stations along pipe will not
be known until completion of the TDEM surveys; for planning purposes, six sample locations along
the pipelines are proposed at each fuel farm (not shown in Figures 17-1 or 17-2). Based on
available information regarding the tank hold configuration, approximately 24 tank hold perimeter
sampling locations are planned for each fuel farm. At each fuel farm site, 30 samples are planned
(total of 60 locations for the UST Site 9 SI effort) as shown on

Figures 17-1 and 17-2 for FF217 and FF244, respectively.
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unsaturated zone only. Groundwater samples will be collected from a least one
location when groundwater is present at the site. Sample location(s) for
groundwater to be determined in the field.

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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FIGURE 17-1
PROPOSED SAMPLE LOCATIONS
UST SITE 9 FUEL FARM 217
NAS CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

REQUESTED BY: B. ELLIOTT DATE: 3/19/2014

DRAWN BY: BL, SS TASK ORDER NUMBER: JM46
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Note: Where groundwater is encountered, soil samples will be collected from the
unsaturated zone only. Groundwater samples will be collected from a least one location
when groundwater is present at the site. Sample location(s) for groundwater to be
determined in the field.

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #17

Revision No: 0; September 2013

Due to the fuel farms’ proximity to Oso Bay, Corpus Christi Bay, and Laguna Madre, it is anticipated
that groundwater will be encountered before the bottom of the tank holds are reached during the
DPT soil boring. Therefore, at each soil boring location, collection of a single soil sample at the
top of groundwater at a depth of less than 15 feet below ground surface is expected based on
guidance in RG-411. At each piping trench station, one soil sample is to be obtained from the
top of groundwater (when present) encountered in each boring, or 1 foot below anticipated
bottom of pipeline. Professional judgment may be used to adjust sampling locations and/or
depthsin the field based on Vvisual observations/staining, free product, odors, and
elevated headspace PID readings.

Soil samples will be analyzed for BTEX, MTBE, and TPH. Soil samples for PAH analysis will be
collected at the same time as the TPH samples but will be put on hold after extraction.
TPH sample analysis results will be used to determine if PAH analysis is required, as outlined in
Section 11.5. Worksheet #18 provides sample identifications that will be used.

17.1.3 Groundwater Sampling Program

Groundwater analytical data should be collected to determine the current concentrations of COPCs
at a minimum of one location per fuel farm site in accordance with TCEQ guidance in RG-411.
However, six temporary wells will be installed and developed for groundwater sampling based on
input from TCEQ and U.S. EPA due to the size and distribution of the tank holds and
associated piping. Well locations will be upgradient (1), downgradient (1), cross gradient (2), and
located within the tank holds or pipeline chases based on locations (2) exhibiting the
highest PID readings.  Groundwater will be sampled in accordance with SOP-3-17(CC) and
SOP-3-14. Groundwater is expected to be encountered above or near the base of the tank holds.

Groundwater samples will be collected from properly developed temporary wells using
dedicated tubing and peristaltic pumps in accordance with SOP-3-17(CC) and SOP-3-24.
Sample collection and handling will be in accordance with SOP-3-03A, SOP-3-04A, and SOP-3-24
and as described in Worksheet #21. All temporary wells will be removed within 48 hours of
well completion, the boreholes will be backfilled to within 6 to 24 inches of grade using
bentonite grout or other acceptable method described in SOP-3-17(CC). After 24 hours, the
grouted borehole will be inspected for grout shrinkage and re-grouted if necessary.
The remaining portion of the hole will be filled with soil cuttings removed from borehole,
local topsoil, and/or appropriate paving materials to match areas where pavements are impacted by
the boring location. Well abandonment reports will be prepared in accordance with State of Texas
water well abandonment requirements.
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The groundwater sampling depth will be from a minimum of 2 feet and a maximum of 5 feet below
the initial top of groundwater column elevation with the intent of collecting a sample from the
top of the water column. This depth may be adjusted in the field to collect sufficient sample
for analysis.

Groundwater samples will be analyzed for ethylene dibromide, 1,2-dichloroethane, BTEX, MTBE,
and TPH. Groundwater samples for PAHs will be collected at the same time as the TPH samples
but will be put on hold after extraction. TPH sample analysis results will be used to determine if
PAH analysis is required, as outlined in Section 11.5. Worksheet #18 provides sample
identifications that will be used.

Ws 17-5



Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #18

Revision No: 0; September 2013

SAP WORKSHEET #18: LOCATION-SPECIFIC SAMPLING METHODS/SOP REQUIREMENTS TABLE
(UFP-QAPP Manual Section 3.1.1)

Sample Matrix: Soil
Location: Fuel Farm 217

L [%)

Sample Depth, E = | <

Location Sample ID Longitude Latitude feet bgs Sampling Standard Operating Procedures o= |F|o
FF217SB001 FFzFllzgéégg(l)gi)?liD) .07.2607956 | 27.6833305 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X

FF217SB002xx capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21
FF217SB002 FFzFézgggg(z)ggD) -97.2607193 | 27.6833096 x | x| x
(+MS/MSD)

FF217SB003 FF217SB003xx -97.260643 27.6832905 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB004 FF2175B004xx -97.2605667 27.6832695 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB005 FF217SB005xx -97.260498 27.6832504 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB006 FF217SB006xx -97.2604218 27.6832294 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB007 FF217SB007xx -97.2603455 27.6832104 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | x | X | X
FF217SB008 FF217SB008xx -97.2602768 27.6831913 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2175SB009 FF217SB009xx -97.2602386 27.6832314 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2175SB010 FF217SB010xx -97.2602158 27.6832962 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB011 FF217SB011xx -97.2601852 27.683363 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB012 FF217SB012xx -97.2601624 27.6834278 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB013 FF2175B013xx -97.2601395 27.6834927 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB014 FF2175B014xx -97.2602081 27.6835155 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | x | X | X
FF217SB015 FF217SB015 -97.2602844 27.6835346 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | x | X | X
FF217SB016 FF217SB016xx -97.2603607 27.6835556 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | x | X | X
FF217SB017 FF217SB017xx -97.2604294 27.6835766 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB018 FF2175B018xx -97.2605057 27.6835957 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB019 FF217SB019xx -97.260582 27.6836166 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
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SAP Worksheet #18
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Sample Matrix: Soil
Location: Fuel Farm 217
x | W ]
Sample Depth, IU—J 'c—o E E
Location Sample ID Longitude Latitude feet bgs Sampling Standard Operating Procedures m | =|F o
FF217SB020 FF217SB020xx -97.2606506 27.6836357 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB021 FF217SB021xx -97.260704 27.6836243 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB022 FF217SB022xx -97.2607269 27.6835575 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB023 FF217SB023xx -97.2607422 27.6834908 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2175B024 FF217SB024xx -97.2607651 27.683424 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X [ X | X
FF217SB025 FF217SB025xx -97.2607803 27.6833572 capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB026 FF217SB026xx TBD TBD capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB027 FF217SB027xx TBD TBD capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X [ X | X
FF217SB028 FF217SB028xx TBD TBD capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB029 FF217SB029xx TBD TBD capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF217SB030 FF217SB030xx TBD TBD capillary fringe SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X [ X | X
Notes:
bgs = Below ground surface
BTEX = Benzene, toluene, ethylbenzene, xylenes (total)
MTBE = Methyl tert-butyl ether
TPH =  Total petroleum hydrocarbons
PAHs = Polynuclear aromatic hydrocarbons
+MS/MSD = Sample will be used for matrix spike/matrix spike duplicate analysis
FD =  Field duplicate will be sampled from this location
TBD =  Sample location to be determined based on geophysical survey

Example sample identification: FF217SB007xx = Fuel Farm 217, soil boring, location 007, x-foot sampling end depth

If TPH is detected in soil or groundwater, the sample with the highest concentration of carbon chains 12 or greater (TPH >C12) must be analyzed for PAHs. Samples for
PAHs will be collected at the same time as the TPH samples for soil and groundwater, but will be put on hold after extraction until it is determined whether PAH analysis

is required.
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Sampling and Analysis Plan

Underground Storage Tank Site 9, Former Fuel Farms 217 & 244 Site Investigation
Naval Air Station Corpus Christi, Texas

SAP Worksheet #18

Revision No: 0; September 2013

SAP WORKSHEET #18: LOCATION-SPECIFIC SAMPLING METHODS/SOP REQUIREMENTS TABLE (continued)

Sample Matrix: Soil
Location: Fuel Farm 244

x | W [4)

Sample Depth, |"'—J lc_o E E

Location Sample ID Longitude Latitude feet bgs Sampling Standard Operating Procedures o | = |F |0
FF244SB001 FF;:ﬁégggggi’?;D) -97.279007 27.6935024 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | x

FF244SB002xx
FF244SB002 FFng‘clzgggg (D) | 972790833 | 27.6934757 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
XX
(+MS/MSD)

FF2445B003 FF2445B003xx 297.2791519 27.693449 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B004 FF2445B004xX 2970792282 | 27.6934242 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-321 | X | X | X
FF2445B005 FF2445B005xx 2972792969 | 27.6933975 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B006 FF2445B006XX 2970793655 | 27.6933708 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B007 FF2445B007xX -97.2794418 27.693346 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-321 | X | X | X
FF2445B008 FF2445B008XX 2970795105 | 27.6933193 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B009 FF2445B009XX -97.27948 27.6932583 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B010 FF2445B010xx 2970794495 | 27.6931973 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B011 FF2445B011xx 297.0794189 | 27.6931343 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B012 FF2445B012xx -97.2793884 | 27.6930714 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B013 FF2445B013xx -97.279274 27.6930599 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP3-21 | X | X | X
FF2445B014 FF2445B014xx 297.0792053 | 27.6930866 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B015 FF2445B015 -97.279129 27.6931114 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B016 FF2445B016xx 297.0790604 | 27.6931381 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B017 FF2445B017xx 2972789917 | 27.6931648 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B018 FF2445B018xx 970789154 | 27.6931915 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-321 | X | X | X
FF2445B019 FF2445B019xx 2970788773 | 27.6932297 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B020 FF2445B020xx 2972789001 | 27.6932945 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF2445B021 FF2445B021xx 2970789307 | 27.6933594 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP321 | X | X | X
FF2445B022 FF2445B022xx 2970789536 | 27.6934242 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-321 | X | X | X
FF2445B023 FF2445B023xx 2972789688 | 27.6934662 | capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
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Sample Matrix: Soil
Location: Fuel Farm 244
x | W )
Sample Depth, Lll—J 'DE E E
Location Sample ID Longitude Latitude feet bgs Sampling Standard Operating Procedures o | =|F |0
FF244SB024 FF244SB024xx -97.2793427 27.6930332 capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF244SB025 FF244SB025xx -97.279007 27.6935024 capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X [ X
FF244SB026 FF244SB026xx TBD TBD capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X | X
FF244SB027 FF244SB027xx TBD TBD capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X [ X
FF244SB028 FF244SB028xx TBD TBD capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X [ X
FF244SB029 FF244SB029xx TBD TBD capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 | X | X [ X
FF244SB030 FF244SB030xx TBD TBD capillary fringe | SOP-3-03A, SOP-3-04A, SOP-3-17(CC), SOP-3-21 [ X | X [ X
Notes:
bgs =  Below ground surface
BTEX =  Benzene, toluene, ethylbenzene, xylenes (total)
MTBE = Methyl tert-butyl ether
TPH =  Total petroleum hydrocarbons
PAHs = Polynuclear aromatic hydrocarbons
+MS/MSD = Sample will be used for matrix spike/matrix spike duplicate analysis
FD =  Field duplicate will be sampled from this location
TBD =  Sample location to be determined based on geophysical survey

Example sample identification: FF217SB007xx = Fuel Farm 217, soil boring, location 007, x-foot sampling end depth
If TPH is detected in soil or groundwater, the sample with the highest concentration of carbon chains 12 or greater (TPH >C12) must be tested for PAHs. Samples for

PAHs will be collected at the same time as the TPH samples for soil and groundwater, but will be put on hold after extraction until it is determined whether PAH analysis
is required.
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Naval Air Station Corpus Christi, Texas
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SAP WORKSHEET #18: LOCATION-SPECIFIC SAMPLING METHODS/SOP REQUIREMENTS TABLE (continued)

Sample Matrix:

Groundwater

Location: Fuel Farm 217
<
O
< L [%) o
. . i as] T I m !
Sample Depth, Sampling Standard Operating [ E a|l<|o| N
Location Sample ID Longitude Latitude feet bgs Procedures @ e
FF217TWO001mmddyy TBD SOP-3-03A, SOP-3-04A, SOP-3-
Fr2171Wool FF217TW001mmddyy (FD) TBD TBD 17(CC), SOP-3-14, SOP-3-24 XXX XX
FF217TW002mmddyy TBD SOP-3-03A, SOP-3-04A, SOP-3-
FF217TWO002 | ey 1 77ww002mmddyy (+MS/MSD) TBD TBD 17(CC), SOP-3-14, SOP-3-24 X | x| X X | X
SOP-3-03A, SOP-3-04A, SOP-3-
TBD / ’
FF217TW003 FF217TW003mmddyy TBD TBD 17(CC), SOP-3-14, SOP-3-24 X | X | X X | X
SOP-3-03A, SOP-3-04A, SOP-3-
TBD ' ’
FF217TWO004 FF217TW004mmddyy TBD TBD 17(CC), SOP-3-14, SOP-3-24 X | X | X X | X
SOP-3-03A, SOP-3-04A, SOP-3-
TBD ' ’
FF217TW005 FF217TW005mmddyy TBD TBD 17(CC), SOP-3-14, SOP-3-24 X | X | X X | X
SOP-3-03A, SOP-3-04A, SOP-3-
TBD ’ ’
FF217TW006 FF217TWO006mmddyy TBD TBD 17(CC), SOP-3-14, SOP-3-24 X | x| X X | X
Notes:
bgs =  Below ground surface
BTEX = Benzene, toluene, ethylbenzene, xylenes (total)
MTBE = Methyl tert-butyl ether
TPH =  Total petroleum hydrocarbons
PAHs = Polynuclear aromatic hydrocarbons
EDB = Ethylene dibromide
1,2-DCA = 1,2-Dichloroethane
+MS/MSD = Sample will be used for matrix spike/matrix spike duplicate analysis
FD = Field duplicate will be sampled from this location
TBD =  Sample location and depth to be determined based on geophysical survey and 