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1.0 PURPOSE AND SCOPE

At the request of the Naval Facilities Engineering Command, Southeast (NAVFAC SE),
Resolution Consultants has prepared the following Work Plan (WP) for Contract N62470-11-D-8013
Contract Task Order (CTO) JM45 under the Comprehensive Long-Term Environmental Action Navy
(CLEAN) program.

This WP describes the Remedial Investigation and Feasibility Study (RI/FS) activities to address the
past use of Munitions and Explosives of Concern and Munitions Constituents (MEC/MC) for the
Munitions Response Site at the Former Gunnery Training Complex at Naval Air Station
(NAS) Corpus Christi, Texas.

Based on the results of the Site Inspection (SI) conducted at the Former Gunnery Training
Complex, the Navy is proceeding with the RI/FS in support of a remedial response or no further
action determination.

The components of the RI/FS addressed by this WP include the RI field activities for utility
clearance, soil sampling, and investigation-derived waste (IDW) management; the RI reporting
activities, including data management/evaluation, risk assessment, and preparation of the
Rl report; the FS assessment activities including a Remedial Alternatives Analysis (RAA),
development of applicable or relevant and appropriate requirements (ARARs), and preparation of
the FS report.

1.1  Work Plan Approach

This WP was developed to meet the requirements of Statement of Work (SOW) Number
GCA0112612 prepared by NAVFAC SE, dated 21 November 2012. The SOW (Attachment A)
identifies the tasks to be completed. The Uniform Federal Policy Sampling and Analysis
Plan/Quality Assurance Project Plan (UFP-SAP/QAPP) presented in Attachment B defines project
objectives, decision making criteria, and associated remediation data needs to eventually reach
project closeout, describes the data quality objectives, and the general methodology for performing
the site work, including (but not limited to):

. Site preparation, including utility location/clearance

. Methodology for selecting sampling locations

. Analytical and field methods to be implemented

. Laboratory standard operating procedures (SOPs) and accreditation documentation
. Geographic information systems (GIS) and data management

. IDW Management
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The site-specific Accident Prevention Plan (APP) and associated Health and Safety Plan (HASP) for
the Field Investigation/Activities are in Attachment C. The APP/HASP contains an Activity Hazard
Analysis for each site-specific task to be conducted. While MEC is not anticipated, if potential MEC
is encountered in the field, a Stop Work Due To Safety Issues shall be issued and the NAVFAC SE
Remedial Project Manager and Resolution Consultants designated unidentified exploded ordnance
(UXO) technical advisor shall be notified for further action. The UFP-SAP/QAPP and APP/HASP
provide detailed information for how to address potential MEC, if found.

Resolution Consultants has reviewed and incorporated into the existing site data and reports into
this WP including (but not limited to) the following:

. Letter and Response from U.S. Navy regarding explosives safety submission determination
request to conduct site inspection at the Former Gunnery Training Complex, NAS Corpus
Christi, Texas, 9 April 2010, U.S. Navy.

. Site Inspection Report for Geology, Hydrogeology, and Soil Sampling at the
Gunnery Training Complex, NAS Corpus Christi, Texas, 1 June 2010, Tetra Tech NUS, Inc.

. Letter and Comments from the Texas Commission on Environmental Quality (TCEQ)
Regarding Conditional Approval of Draft Final Site Inspection Report at the Gunnery Training
Complex and UXO 2, NAS Corpus Christi, Texas, 22 September 2010.

Based on TCEQ SI comments, the following items have been addressed in this WP:

. Updated the Tier 2 Protective Concentration Level (PCL) calculations for each individual
range to finalize chemicals of concern, and assessment sampling required.
Resolution Consultants will revise the calculations, incorporating TCEQ comments regarding
calculation inputs (see Attachment B).

. Documented the intent and scope of soil sampling in part to confirm the conceptual site
model (CSM) of no effect on groundwater quality. This WP is based on the expectation that
vertical delineation in the soil column to background will be achieved in a single round of
additional sampling (see Attachment B).

. Sl laboratory data will be assessed as to usability and incorporated into the assessment and
data in the RI (see Attachment B).
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2.0 WORK PLAN ACTIVITIES

2.1  Field Investigation Activities

Utility Clearance

Utility clearance for field work shall be performed in accordance with the UFP-SAP/QAPP
(Attachment B) and includes the following anticipated activities. Resolution Consultants will
coordinate with the Public Works Department (PWD) to document the utility clearance process and
obtain approval for conducting intrusive activities. Resolution Consultants will coordinate verbally
or via e-mail with NAS Corpus Christi point of contact at least 7 days in advance of site access to
initiate the utility clearance process for all hand auger boring locations. Resolution Consultants will
contact both the Texas One Call system and NAS Corpus Christi infrastructure personnel 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.

Soil Sampling

Soil sampling shall be performed in accordance with the UFP-SAP/QAPP (Attachment B) for the
former ranges: small arms range (SAR), fixed target range (FTR), air blast/synchronized gun range
(AB/SYN), north and south trap ranges (NTR and STR), and former and closed skeet ranges
(SKR and CSR). The proposed soil sampling is summarized in the following discussion; the
UFP-SAP/QAPP provides detailed discussion of the sampling program.

. SAR: Based on the SI, no sampling is proposed in this WP. During the Rl report
preparation, the laboratory data will be reviewed in detail to support the argument that the
low-level nitroglycerine detections in SI samples do not pose significant excess risk.

. FTR: Surface soil SI samples over roughly the southern half of the former target area in
this range were found to contain lead and antimony above screening criteria. Areal extent
is fairly tightly defined, as the SI sampling grid was approximately 20 feet. As described in
the UFP-SAP/QAPP, Resolution Consultants will sample the southern portion of the FTR to
further delineate extent of antimony and lead contamination. Six sample stations will be
located in the southwest portion of the range. Four soil samples will be collected along the
northern perimeter of the former berm to confirm x-ray fluorescence (XRF) data.
Soil will be sampled with hand augers at two depth intervals — 0-1 foot and 1-2 feet —
and submitted for analysis of total antimony and lead. To complement these samples and
assess potential for groundwater impacts, six additional stations will be sampled
within the interior of this approximately 90-foot by 120-foot suspect area, with samples
from 1- to 2-foot interval submitted for total antimony and lead analysis.
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AB/SYN: Only one SI sample exceeded the combined Tier 1 PCL for the polynuclear
aromatic hydrocarbon (PAH) benzo(a)pyrene. Resolution Consultants does not propose
additional sampling for this range. With a tight sampling grid and low likelihood of
significant flux to groundwater, response decisions will be made from the Sl data.

NTR: In the SI, only one composite sample was found to exceed the Tier 1 combined PCL,
for lead, apparently driven by contribution of lead in the “D” subsample. Three step-out
sampling stations are proposed around this subsample point within the original SI sampling
grid node 18, results from which will either support a conclusion that the Sl result is an
outlier or further delineate the contamination in support of a potential hot spot removal
scenario. In accordance with the UFP-SAP/QAPP (Attachment B), soil will be sampled with
hand augers at two depth intervals — 0- to 1-foot and 1- to 2-foot — and submitted for
analysis of total lead. No further sampling/analysis for PAHs is proposed.

STR: One composite analysis (from SI sample grid 9) exceeded the Tier 1 combined PCL,
for lead, copper, and antimony. In accordance with the UFP-SAP/QAPP (Attachment B),
three sample stations at two depth intervals — 0- to 1-foot and 1- to 2-foot — will be
established adjacent to the discrete locations sampled for the SI composite sample in grid 9.
The samples will be analyzed for total arsenic, copper, and lead. These supplemental data
should be sufficient either to disprove the Sl indication of risk, or reduce uncertainty in the
volume of potentially affected soil. No further sampling/analysis for PAHs is proposed.

SKR: As would be expected, PAH results exceeding the Tier 1 combined PCL were found in
soil within about 150 feet of the firing station at this skeet range, the area where target
fragments would have accumulated during range use. The (PAH-containing) petroleum
pitch in the targets has been found to be tightly bound to the major component of the
targets — milled limestone — and not appreciably leachable or bioavailable. No additional
sampling is required to assess remedial alternatives. Metals were not found to be an issue
at the SKR.

CSR: In the SI, some of the highest laboratory and screening results for select metals
(especially lead) were found at the CSR in a nominally 300-foot by 600-foot area in the
north central portion of the overall site; an apparent juxtaposition of historic shot-fall among
all the layouts. Eight sampling locations along the northwest boundary are proposed to
close delineation of affected area (adjacent to SI sampling grids 31 and 36). Near the firing
stations from the most recently used (currently closed) range were two elevated composite
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results (intended to represent 150-foot square grid areas) where the lead results were not
supported by discrete XRF results. These two grids (2 and 4) are proposed as locations
where confirmatory discrete sampling at two stations and two shallow depths for each grid
will be performed. Each location will be sampled at two depth intervals — 0- to 1-foot and
1- to 2-foot — and analyzed for total antimony, arsenic, and lead.

The CSR exhibited a pattern of slightly elevated PAH concentrations in surface soil within
about 150 feet of the firing stations at all six of the former range layouts, with the exclusion
of the northernmost range in this group of historical ranges. Two PAH step-out samples are
proposed in the two grids where the highest concentrations were detected in the
Sl sampling. One sample location will be in grid node 6 between SI subsamples A and B
and one sample location will be in grid node 25 between Sl subsamples D and E.
Two depth intervals will be sampled — 0- to 1-foot and 1- to 2-foot — to assess the
potential threat posed to groundwater because these locations had the highest PAH results
for the former Gunnery Training Complex.

These sample locations, analyses, and methods are further described in Attachment B.

In accordance with the UFP-SAP/QAPP (Attachment B), all soil samples will be obtained via hand
augers and tools. 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, which will allow for future reacquisition of the locations if further
investigation or remedial action is necessary.

Investigation-Derived Waste

IDW shall be managed in accordance with the UFP-SAP/QAPP (Attachment B). 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.

Liquid IDW generated during sampling, including decontamination fluids, will be handled in
accordance with the UFP-SAP/QAPP (Attachment B).  Wastewater will be generated by
decontamination procedures. All aqueous IDW will be containerized in drums and managed by the
NAS Corpus Christi PWD Part B facility.
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The PWD will pick up the filled drums and stage them at the designated waste accumulation area
to await waste characterization analyses. Resolution Consultants will sample and characterize the
waste. Based on waste characterization results, the drummed water will be managed by the PWD.

Used personal protective equipment will be bagged and disposed of as regular trash in an
appropriate facility waste container.

2.2  RI Activities

Data Management/Data Evaluation

Resolution Consultants will update and manage the project data in the Naval Installation
Restoration Information Solution (NIRIS), and anticipates exporting historical data from NIRIS
(e.g., the Sl results) for use in GIS supported RI reporting and FS development. Any project
related spatial data including maps, models, and associated collected or created data will then be
submitted back to NIRIS according to the NIRIS Non-NEDD Deliverable Submittal Guidelines SOP.

This activity also includes Administrative Records File maintenance and entry/loading of
deliverables, correspondence, and field, survey, and analytical data to the NIRIS web portal per
applicable NIRIS SOPs. All documentation submittals for NIRIS will be coordinated with the
Command Environmental Restoration Records Manager.

This activity includes data verification and validation in accordance with the UFP-SAP/QAPP
(Attachment B), and table generation for completion of the Rl Report. Data verification will be
performed to assess the completeness of field and laboratory data by reviewing all chain of custody
forms, field log notebooks, field records, laboratory sample logs and receipt condition reports, and
laboratory deliverables. Data validation will be performed to assess and document the performance
of the field sample collection process and the analytical process by reviewing quality control results
and raw data calculations from the laboratory. Results from the data validation will be incorporated
into the RI Report. Tables presenting field and analytical results to be included in the Rl Report will
be generated under this task.

Risk Assessment

As a component of the RI, Resolution Consultants will conduct and document both a Human Health
Risk Assessment (HHRA) and an Ecological Risk Assessment (ERA) that includes TCEQ regulatory
guidance regarding human health and ecological risk assessment (e.g., RG-366/TRRP-18) as well as
corresponding Navy guidance. The assessments will present land use scenarios and exposure

pathways based on the CSM introduced in the SI, which will be refined based on sampling results
6
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conducted under the field investigation (a key component of which is confirmation that

groundwater is not a migration or exposure pathway).

HHRA Scope Assumptions

The HHRA will consist of data presentation and comparison with Texas Risk Reduction
Program (TRRP) criteria.

The HHRA does not include explosives safety hazard assessment.

The HHRA scope does not include probabilistic risk assessment.

ERA Scope Assumptions

A TRRP Tier 1 exclusion checklist will be completed, but these sites will not meet exclusion
criteria.

The Screening Risk Assessment will include an evaluation of direct exposure of community-
level receptors (e.g., plants, fish) to maximum detected concentrations of constituents in
surface soil and will include food-web modeling with up to four higher trophic-level wildlife
receptors (e.g., raccoon, heron). In addition, consistent with Navy Guidance for Conducting
Ecological Risk Assessments (2004), a preliminary CSM will be completed including a
description of site habitat, ecological resources and ecological problem formulation.

It is assumed that groundwater pathways for ecological receptors are incomplete and not
relevant.  Similarly, groundwater fate and transport modeling is not anticipated to be
necessary to conduct the risk assessments.

It is assumed that some chemicals of potential concern in up to three exposure areas will
warrant further evaluation based on the Screening Risk Assessment. It is premature to
identify all of the additional site-specific information that might be needed or available to
complete the Baseline Ecological Risk Assessment (BERA) (e.g., tissue data, toxicity testing).
Any additional field efforts or documentation needed to support the completion of the BERA
will be scoped at that time.

Additional field efforts or documentation needed to develop ecological preliminary remedial
goals in a Tier 3 ERA Evaluation of Remedial Alternatives for use in the FS are unknown and
will be scoped at that time.

The ERA activity does not include a probabilistic risk assessment.
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Rl Report

Resolution Consultants will compile, review, and evaluate available data, conduct risk assessments,
and produce an RI Report. If during data evaluation, additional information is required to complete
the RI process, Resolution Consultants will prepare recommendations for the Navy to fill data gaps
as a modification to the CTO. The RI Report will be prepared as an inclusive document for any
prior field investigations. Report elements will include a summary of field efforts, deviations from
the work plans (if any), data tables and figures, comprehensive discussion of the nature and extent
of contamination, and all other standard Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA)/Navy/TCEQ requirements for Rl Reports.

2.3  FS Activities

Remedial Alternatives Analysis

Early in FS development, Resolution Consultants will prepare an RAA for submission to the Navy.
This document will serve to frame the remedy selection, and identify optimization opportunities, for
leveraging experience from other sites, and selecting a sustainable and low cost risk reduction
remedy that is sufficiently flexible allow for optimization over its life, and includes exit strategies, as
applicable. Resolution Consultants anticipates meeting with the Navy to discuss the RAA and
specifically which alternatives will be evaluated in the detailed analysis and to facilitate the
identification of action- and location-specific ARARs.

FS Report

The overall objective of the FS is to develop and evaluate potential remedies that permanently and
significantly reduce the hazard/threat to public health, welfare, and the environment using the
nine criteria established by CERCLA for remedy selection. These criteria are:

o Protection of Human Health and the Environment
° Compliance with ARARs

. Long Term Effectiveness and Permanence

. Reduction of Toxicity

. Short Term Effectiveness

. Implementability

. Cost

° State Acceptance

. Community Acceptance
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The FS will use the data generated from the Sl and RI, with input from the risk assessments, and

follow the established study process:

Identify and develop the site-specific remedial action objectives for the site for all media
(soil, in this case); identify appropriate Remedial Goals (RGs). Develop volume estimates
for all media impacted above associated RGs and, as needed, Target Treatment Zones.

Develop general response actions for all media above RGs. Potential technologies and
process options will then be combined into location-specific or site-wide alternatives.

Assemble remedial alternatives for each site, and conduct preliminary screening based on
effectiveness, implementability, and cost.

Conduct a detailed analysis of remedial alternatives, refining the alternatives further, as
necessary, and analyzing the alternatives against the nine CERCLA criteria. This analysis
will include both (a) a technical description of each alternative that outlines the MEC/MC
management strategy involved and identifies the key ARARs associated with each
alternative; and (b) a discussion that profiles the performance of that alternative with
respect to each of the evaluation criteria. The nine criteria analysis will be presented in a
tabular format.

Conduct a comparative analysis of alternatives.

The remedial technologies considered during the FS will focus on soil contamination, and will

include the following:

A

No action

Land use controls

Excavation with offsite disposal
Stabilization techniques
Physical separation techniques
Cap/Cover

Phytoremediation

range of MC management alternatives will be developed to remediate or control any

MC remaining at the site, and protect human health and the environment. The potential

alternatives will encompass, as appropriate, a range of alternatives in which MC removal is used to

9
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reduce the toxicity, mobility, or volume of MC but vary in the degree to which long-term
management of residual/remaining MC is required. One or more alternatives involving land use
controls and a no-action alternative will also be included.

Alternatives will be evaluated for compatibility with existing and future land use, as well as
long-term sustainability. The optimal remedial alternative may vary for each of the individual range
sites, or a comprehensive remedial solution may be identified which integrates the appropriate
response for all of the former ranges. The selected remedial alternative for the Former Gunnery
Complex will outline key conceptual design elements as well as critical ARARS.

3.0 DELIVERABLES AND SCHEDULE
Per the SOW (Attachment A), Table 1 lists the major deliverables. This WP is prepared with the
assumption that the completion of TRRP forms will not be required.

Table 1
Schedule of Deliverable
Hard Copies/Disks
Deliverable RPM Activity Regulatory Due Date
Draft Rl Report 1/1 1/1 — 30 days from completion of field work
Navy Review/Comment — — — 30 days from receipt of draft RI
Draft-Final Rl Report & response to comments 1/1 1/1 2/2 30 days from comment receipt
Regulatory Review/Comment — — — 60 days from receipt of draft-final RI
Final Rl Report & response to comments 1/1 1/1 1/1 30 days from comment receipt
Draft FS Report 1/1 1/1 — 30 days from RI report approval
Navy Review/comment — — — 30 days from receipt of draft FS
Draft-Final FS Report& response to comments 1/1 1/1 2/2 30 days from comment receipt
All Review/Comment — — — 60 days from receipt of draft-final FS
Final FS Report & response to comments 1/1 1/1 1/1 30 days from comment receipt

Electronic Deliverables of Records

Resolution Consultants will submit electronic version/file of the draft, draft final, and final after
comments are addressed in both the native format, typically a Microsoft product, and
Adobe Acrobat PDF format.

4.0 HEALTH AND SAFETY
Resolution Consultants will comply with the most recent Corporate Health and Safety Procedures,
the CLEAN Health and Safety Management Plan, and the site-specific APP/HASP (Attachment C).

10
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5.0 QUALITY ASSURANCE

The quality of service and deliverables under this WP will be the responsibility of the task order
manager for this CTO, while the overall responsibility for implementation and monitoring the
Resolution Consultants Quality Assurance Program resides with the CLEAN Program Management
team. The CLEAN Program Manager, Deputy Program Manager, Quality Assurance/Quality Control
Manager, and Contracts Manager will be responsible for ensuring the quality of all submittals
required under this CTO. Resolution Consultants will comply with the most recent CLEAN Program
Management Plan and the UFP-SAP/QAPP (Attachment B) for this effort.

11
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Section C - Descriptions and Specifications

STATEMENT OF WORK
FOR OFFICIAL DON USE ONLY November 21, 2012

Department of the Navy
NAVFAC Southeast
CONTRACT NUMBER N62470-11-D-8013

STATEMENT OF WORK NO - GCAO112612

REMEDIAL INVESTIGATION AND FEASIBILITY STUDY

MUNITIONS RESPONSE PROGRAM (MRP)

Gunnery Training Complex, Naval Air Station Corpus Christi

1.0 OBJECTIVE

The objective for this task order is to perform a Remedial Investigation (RI) and Feasibility Study (FS) to address
the past use of Munitions and Explosives of Concern (MEC) and Munitions Constituents (MC) for a Munitions
Response Site (MRS) Gunnery Training Complex at Naval Air Station (NAS) Corpus Christi, Texas.

The purpose of this Remedial Investigation and Feasibility Study (RI/FS) is to determine the nature and extent of the
hazard/threat presented by MEC/MC contamination at Gunnery Training Complex and, if sufficient need is
documented by site sampling, perform an explosives safety hazard assessment, and a MC risk assessment, and
evaluate proposed MEC/MC remedies. Integrating the development of the RI and FS is important to ensure that
data obtained in the RI is appropriate to evaluate likely remedial alternatives during the FS. The contractor shall
determine the nature and extent of the release of MEC/MC at the site, provide data for the explosive safety hazard
assessment/MC risk assessment, perform the hazard/risk assessment, and collect sufficient data to develop and
evaluate potential remedial alternatives as necessary and to recommend a preferred alternative for those areas of
concern (AOC) within the MRS that have been determined to present an unacceptable explosive safety hazard or
risk.

This action will be performed in accordance with the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), Sections 104 and 121; Executive Order 12580; and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP).

2.0 SCOPE

The scope of this Task Order is to conduct all work required to complete the final RI/FS Report for the site with
Navy and regulatory concurrence. Details of this scope are further defined in Section 4. All work must be
performed following applicable and appropriate Department of Defense (DOD) guidance and policy for Munitions
Response Program (MRP) response actions and consider all site documentation and reports to date. The RI for this
site shall consist of field investigations to characterize the nature and extent of MEC and MC (e.g., compound,
affected medium, level of contamination, extent of area affected, etc.) sufficient to assess the extent to which the
MEC and MC poses an explosive safety hazard or risk to human health and the environment and to support the
analysis and design of potential response actions if the site poses an unacceptable explosive hazard or health risk.
The RI will provide a basis for decisions on further response actions or no further action (NFA).



The RI shall use the existing site information to accomplish the following:

o Develop a Work Plan for collecting necessary field data and other project plans
o Establish Data Quality Objectives (DQOs) for your site in coordination with stakeholders (see
U.S.E.P.A. Guidance on Systematic Planning Using the DQO Process (EPA QA/G-4, 2006)

The RI contractor shall then:
e  Conduct the field work and assess the data collected to characterize the site
0 Update the Conceptual Site Model (CSM) based on the site information and form the basis for the
development of Remedial Action (RA) Objectives

The overall objective of the FS is to develop and evaluate potential remedies that permanently and significantly
reduce the hazard/threat to public health, welfare, and the environment using the nine criteria established by
CERCLA for remedy selection [40 CFR 300.430(e)(9)(iii)]. These criteria are:

- Protection of Human Health and the Environment

- Compliance with Applicable or Relevant and Appropriate Requirements (ARARS)
- Long Term Effectiveness and Permanence

- Reduction of Toxicity

- Short Term Effectiveness

- Implementability

- Cost

- State Acceptance

- Community Acceptance

The FS shall use the data generated from the RI, with input from the MC risk assessments, to accomplish the
following:

e Develop and Screen Remediation Alternatives for Effectiveness, Implementability and Cost
o ldentify the appropriate remedy alternatives to consider (e.g. detection and anomaly removal,
excavation and sifting, land use controls, etc.)
o0 ldentify the appropriate removal depth based on data from the site, the MC risk assessments, and
the future land use
0 Assemble the remedies into alternatives and screen the alternatives as necessary, to reduce the
overall number of alternatives to be forwarded for more detailed analysis.
0 ldentify ARARs
e Conduct a detailed analysis of remedial alternatives
0 Refine the alternatives further, as necessary
0 Analyze the alternatives against the nine NCP criteria, the MC risk assessments
0 Compare the alternatives against each other

Based on the alternative analysis performed in the FS, the Navy, with regulatory coordination, will select a proposed
remedy.

3.0 SITE BACKGROUND

3.1 Location

NAS Corpus Christi is located in Nueces County, Texas, and lies approximately 140 miles southeast of San Antonio
and approximately 25 miles south of the former Naval Station Ingleside, across Corpus Christi Bay. The installation
encompasses a total of 2,844 acres and lies within the corporate bounds of the City of Corpus Christi. 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. Residential neighborhoods and State
Highway 358 bound the installation on the south.

3.2 History

The Gunnery Training Complex, constructed in July 1941, was located in the southwestern corner of NAS Corpus
Christi, south of the installation runways. The complex was used to train Naval Aviation cadets in aviation and
gunnery, as well as provide small arms training and qualification for installation officers, enlisted men, and security
forces. The complex contained the following small arms training ranges: (1) Small Arms Range (SAR); (2) Fixed
Target Range (FTR); (3) Air Blast and Synchronized Gun (AB/SYN) Range; (4) North Trap Range (NTR); (5)
South Trap Range (STR); (6) Skeet Range (SKR); and (7) Closed Skeet Ranges (CSR). Note that the SKR was
actually comprised of several different skeet ranges and trap ranges, with separate locations and periods of
operation. The majority of these skeet ranges and trap ranges are included in the CSR. Also included at the
Gunnery Training Complex were three earthen berms, an armory, an instruction building and carpentry shop, a paint
and oil shed, and three buildings devoted to chemical warfare training. The complex was constructed with a service
road running down the center of the complex.

Currently, the former range complex is bounded on the south and west by the installation patrol road (Perimeter
Road) and fence. The fence separates the installation from a residential neighborhood to the south. Oso Bay lies to
the west. A TACHAN aviation radar tower lies north of the complex; 1,000 feet beyond the tower are the runways.
In 2005, Malcolm Pirnie, Inc. conducted a Preliminary Assessment (PA) of the Gunnery Training Complex at
NASCC. The PA summarized the history of munitions use at the Gunnery Training Complex. The PA provided an
assessment of the conditions with respect to Munitions and Explosives of Concern (MEC) and MC.

The PA concluded that based upon historical operations and visual observations, the approximately 50-acre former
Gunnery Training Complex was used for small caliber handgun training and qualification; machine gun training;
boresighting procedures for installation personnel; and moving target orientation training for Naval aviators, and
likely, for recreational purposes. Historical documentation (station documents and drawings) and NASCC personnel
indicated that no other explosives or munitions were used at the site and that the site was not used for any other
purpose.

3.3 Safety

MEC represents a safety hazard and may constitute an imminent and substantial endangerment to personnel and the
local population due to its explosive potential. All activities involving work in areas potentially containing MEC
hazards shall be conducted only after receiving the endorsement of NOSSA and the approval of the DDESB.
NOSSA and MARCORSYSCOM are designated by OPNAYV 8020.15/MCO 8020.13 to provide review and
oversight of their respective munitions response projects. Details regarding explosives safety criteria for both
Services are contained in NAVSEA Ordnance Pamphlet (OP) 5. Details regarding munitions response actions are
contained in NOSSAINST 8020.15(series).

3.4 Chemical Warfare Material (CWM)

The site is not suspected to contain Chemical Warfare Materiel (CWM). However, if suspect CWM is encountered
during any phase of site activities, the contractor shall immediately withdraw upwind from the work area, secure the
site and contact the Navy RPM. The contractor shall maintain site security until written direction is provided by the
Navy regarding the procedure to be followed for performing further RI/FS work at the site. The RPM will
coordinate with NOSSA.

35 Sites with Potential MEC/MC

3.5.1 Small Arms Range

The former Small Arms Range (SAR) was a WWII era training range located in the southwestern portion of the
installation within the former NAS Corpus Christi Gunnery Training Complex. The SAR, also known as the Pistol
Range, consisted of approximately 2.9 acres and was located on the western side of the training complex, south of



the currently operational Runway 4 and former North Trap Range, approximately 250 feet east of Oso Bay. The
SAR was constructed in 1941 and was composed of a Pistol House (ammunition issue point and administrative
area), an earthen embankment target/backstop berm, a target stand, wooden plank sidewalks, and firing lines
positioned 25 and 50 yards from the target berm. The range contained approximately 25 firing positions oriented for
firing in a southwesterly direction towards the 375-foot long and 25-foot tall target berm. Munitions used at the
SAR were limited to small caliber handguns (.22 caliber, .38 caliber, .45 caliber, and 9- millimeter [mm]). The
range structures and the earthen target berm were demolished and brought to grade by 1982. Property records
indicate the earthen target berm was leveled to grade across the range floor. The SAR is predominantly flat, with a
slight sloping westward towards Oso Bay. A 0.2-acre area in the southeastern portion of the range has a depressed
surface elevation. Directly northeast of this area is an area of raised surface elevation, approximately 6 feet higher
than the depressed location. Both areas are in the vicinity of the former target berm. No natural lakes, rivers, or
streams are present on the Small Arms Range. There are no wetlands located within the boundaries of the SAR.
Surface water runoff from the SAR drains to the west. Historical documentation (station records and drawings) and
NASCC personnel indicated that no other explosives or munitions were used at the site and the site was not used for
any other purposes. There is no evidence of MEC at the SAR. The range was demolished in 1982, and the area is
not currently used for military purposes.

The Site Investigation (SI), which was finalized in 2012, demonstrated that the soil located at the firing position of
the Small Arms Range was contaminated with nitroglycerin at concentrations that were greater than the Texas Risk
Reduction Program (TRRP) Tier 2 soil to groundwater PCL.

3.5.2  Fixed Target Range

The former Fixed Target Range (FTR) was a WWII era training range located in the southwestern portion of the
installation within the former NAS Corpus Christi Gunnery Department Training Complex. The FTR consisted of
approximately 1.8 acres and was centrally located within the training complex. The FTR was used as a machine gun
range. The FTR was constructed in 1941 and was composed of a covered shelter, eight tripod-mounted machine
gun platforms, a series of fixed target sets of unknown composition, and a backstop earthen berm. The machine
guns were orientated for firing in a southwesterly direction toward the fixed targets, which were positioned in front
of the earthen berm. The earthen berm was 375 feet long, 25 feet tall, and was positioned 80 feet from the machine
gun firing platforms. Munitions used at the FTR were limited to .30 caliber rounds. The range and target berm were
demolished sometime after 1970. Since the exact method of demolition is unknown, it is possible the berm was
leveled and the range area re-graded. The FTR is flat, with a slight sloping to the south, and no natural lakes, rivers,
or streams are present on the FTR site. Historical documentation (station records and drawings) and NAS Corpus
Christi personnel indicated that no other explosives or munitions were used at the site and the site was not used for
any other purpose. There is no evidence of MEC at the FTR. The range was demolished by unknown means
sometime after 1970, and the area is not currently used for military purposes.

The SI demonstrated that the soil at the Fixed Target Range was contaminated with lead and antimony at
concentrations greater than the TRRP Tier 1 soil PCL and the Tier 2 soil to groundwater PCL.

3.5.3  Air Blast and Synchronized Gun Range

The former Air Blast and Synchronized Gun (AB/SYN) Range was located on the northern side of the Gunnery
Department Training Complex. The AB/SYN Range consisted of approximately 2.5 acres. A drainage swale is
currently present north of the range boundary and runs to the northwest for eventual discharge into Oso Bay. Aerial
photographs indicate that the Air Blast Range occupied the western half of the range, with the Synchronized Gun
Range occupying the eastern half of the range. The range consisted of an Air Blast House, walkways, and an
earthen berm, which acted as the bullet backstop. The earthen berm was 375- feet long and 25-feet high. No
information was found regarding details of specific activities at this range. The exact types of ammunition used at
the site are unknown. There is no physical evidence of MEC at the AB/SYN Range. The range was demolished
sometime after 1970, and the area is not currently used for military purposes. Current use is as open undeveloped
land.

The SI demonstrated that the soil at the AB/SYN was contaminated with PAHs and lead. There was one area of
benzo[a]pyrene contamination and one area of lead contamination above soil PCLs; however, these areas were
bound by soils with concentrations that did not exceed the PCL for benzo[a]pyrene or lead, respectively. The



additional investigation at the AB/SYN Range is not required for the RI; however the AB/SYN Range must be
addressed as a portion of the FS.

3.5.4  North Trap Range

The former North Trap Range (NTR) was a WWII era training range located in the southwestern portion of the
installation within the former NAS Corpus Christi Gunnery Department Training Complex. The NTR consisted of
approximately 8.5 acres. The NTR was constructed in 1941 and was composed of four wooden plank trap arcs
facing to the northeast, with a trap house centered in front of each arc. A clay target storage house was also present
behind the firing arcs. Clay targets were fired from the trap houses in a northeasterly direction. Each firing arc was
laid out as a 63-foot radius semi-circle with concrete walkways. The site boundary for the NTR encompasses the
firing arc, target area, and impact area where the lead shot and broken clay targets would be found. Munitions use at
the NTR was limited to small arms, primarily shotguns (12-, 16-, and 20-gage, and .410 caliber ammunition). The
runways at NAS Corpus Christi were expanded in 1953, and the range was most likely closed within this timeframe
due to the construction in the area. The NTR is mainly flat, with a slight sloping to the north and west toward a
drainage swale that cuts across the eastern and northern portions of the range. There are no natural lakes, rivers, or
streams present on the NTR. Historical documentation (station records and drawings) and NAS Corpus Christi
personnel indicated that no other explosives or munitions were used at the site and the site was not used for any
other purposes. There is no evidence of MEC at the NTR. The range was demolished some time after May 1959,
and the area is not currently used for military purposes. Current use is as open undeveloped land.

The Sl demonstrated that the soil at the NTR was contaminated with PAHSs at concentrations greater than the TRRP
Tier 1 soil PCL and lead at concentrations greater than the TRRP Tier 1 soil PCL and the Tier 2 soil to groundwater
PCL.

3.5.,5  South Trap Range

The former South Trap Range (STR) was a WWI]I era training range located on the southwestern side of the
Training Complex. The STR consisted of approximately 7 acres. The STR was constructed in 1941 and was
composed of four trap arcs facing to the southwest, with a trap house centered in front of each arc. A skeet house
was also centered 50 yards in front of each firing arc, facing the arc. Clay targets fired from the trap house moved
away from the shooter, while targets fired from the skeet house moved toward the shooter. Each firing arc was laid
out as a 63-foot radius semi-circle with concrete walkways. The site boundary for the STR encompasses the firing
arc, target area, and impact area where the lead shot and broken clay targets would be found. Munitions use at the
STR was limited to small arms, primarily shotguns (12-, 16-, and 20-gage, and .410 caliber ammunition). The exact
dates of range demolition are not known. The STR is predominantly flat, with a slight slope to the south and west
towards Oso Bay. Historical documentation (station records and drawings) and NAS Corpus Christi personnel
indicated that no other explosives or munitions were used at the site and the site was not used for any other
purposes. There is no evidence of MEC at the STR. The range was demolished after May 1959, and the area is not
currently used for military purposes. Current use is as open undeveloped land.

The Sl demonstrated that the soil at the STR was contaminated with PAHSs at concentrations greater than the TRRP
Tier 1 soil PCL and three metals (arsenic, copper, and lead) at concentrations greater than the TRRP Tier 1 soil PCL
and the Tier 2 soil to groundwater PCL (lead only).

3.5.6  Skeet Range

The former Skeet Range (SKR) was a WWII era training range located on the easternmost side of the Gunnery
Department Training Complex. The SKR consisted of approximately 17 acres. The SKR was constructed in 1941
and was composed of five skeet firing arcs facing to the northeast, situated end to end. Each firing arc contained a
“high” skeet house on the left side of the arc, a “low” skeet house on the right side, and a trap house centered in
front of each arc. The range also contained clay target storage houses and observation shelters. No property records
were found describing the closure or demolition of the SKR. In 1973, two new skeet arcs and a trap arc were built
approximately 100 feet north of the original range. These ranges were demolished in 1982 and relocated
approximately 400 feet east. This newer skeet range contains two skeet arcs, a combined skeet/trap arc, and a small
trap firing area. This range was operational and utilized intermittently by the Sands Skeet Club, a station
recreational shooting club. The range was shut down in 2003. The Sands Skeet Club range was considered an
inactive operational range that did not qualify for assessment under the MRP. Since the boundaries of the skeet



ranges overlapped, only the 5.7 acres of the original skeet range that fall outside of the boundary of the Sands Skeet
Club were included in the MRP SI. This area included the easternmost skeet arc from the WWII era skeet range.
The Navy permanently closed the Sands Skeet Club range in April 2010 via letter by the base CO at the time. The
other skeet ranges are referred to as the CSR. Munitions use at the SKR was limited to small arms, primarily
shotguns (12-, 16-, and 20-gage, and .410 caliber ammunition). The exact dates of range demolition are not known.
The SKR is mainly flat, with a slight slope to the south. There are no natural lakes, rivers, or streams present on the
SKR. Historical documentation (station records and drawings) and NASCC personnel indicated that no other
explosives or munitions were used at the site and the site was not used for any other purposes. There is no evidence
of MEC at the SKR. The range was demolished on an unknown date, and the area is not currently used for military
purposes. Current use is as open undeveloped land.

The Sl demonstrated that the soil at the SKR was contaminated with PAHSs at concentrations greater than the TRRP
Tier 1 soil PCL.

3.5.7 Closed Skeet Range

The Closed Skeet Range (CSR) was constructed and operated as described in Section 3.5.6. The Navy permanently
closed the Sands Skeet Club range in April 2010. Munitions use at the CSR was limited to small arms, primarily
shotguns (12-, 16-, and 20-gage, and .410 caliber ammunition). The exact dates of range demolition are not known.
The CSR is mainly flat, with a slight slope to the south. There are no natural lakes, rivers, or streams present on the
CSR. Historical documentation (station records and drawings) and NAS Corpus Christi personnel indicated that no
other explosives or munitions were used at the site and the site was not used for any other purposes. There is no
evidence of MEC at the CSR. The range area is not currently used for military purposes. Current use is as open
undeveloped land.

The SI demonstrated that the soil at the CSR was contaminated with PAHSs at concentrations greater than the TRRP
Tier 1 soil PCL and three metals (arsenic, copper, and lead) at concentrations greater than the TRRP Tier 1 soil PCL
and the Tier 2 soil to groundwater PCL.

4.0 RI DOCUMENTS

4.1 RI Work Plan

The contractor shall prepare and submit a Draft, Draft Final and Final Rl Work Plan, with the required appendices,
which describe how to implement the requirements and information developed during the planning and scoping of
this Rl Work Plan. The Rl Work Plan will define project objectives, decision making criteria, and associated data
needs to reach project closeout and describe Data Quality Objectives (DQOs). The basic Rl Work Plan will describe
the general methodology for performing the site MC work, including at a minimum:

Site preparation

Munitions Constituents (MC) Sampling

Geographical Information Systems (GIS) and data management
Investigation Derived Waste Management

4.1.1  Site Health & Safety Plan (HASP)

The contractor will prepare and submit a Site Health & Safety Plan (HASP). The HASP will contain an Activity
Hazard Analysis (AHA) for each site-specific task to be conducted. The HASP will be appended to the Accident
Prevention Plan (APP) that was prepared for the basic contract.

4.1.2  Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP)

The contractor will prepare a Draft and Final SAP/QAPP in accordance with the Guidance for Quality Assurance
Project Plans, the Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP), the "Uniform Federal
Policy for Implementing Environmental Quality Systems" and the " Department of Defense Instruction:
Environmental Quality Systems.” The SAP will comprise a Field Sampling Plan (FSP) and a Quality Assurance
Project Plan (QAPP), at a minimum. The FSAP will be submitted as an Appendix to the Rl Work Plan.



The contractor shall propose a methodology for selecting sampling locations, in coordination with the RPM and the
stakeholders to characterize and evaluate exposures to MC at the sites. Samples shall be analyzed in accordance
with the most current approved methods consistent with the QAPP.

The analytical laboratory should be identified in the proposal and must be identified in the FSAP and hold all
applicable state certifications to perform the analytical methods required. Laboratories must also meet Navy IR QA
Program requirements presented in the most current version of the Navy Installation Chemical Data Quality Manual,
SP-02056-ENV.

The contractor shall determine the position of all sample locations using Global Positioning System (GPS) or other
location method. The contractor shall prepare a drawing and spreadsheet of the sample location information and
submit it as part of the MC Data Package with the Rl Report. The same information will also be submitted to NIRIS
using the NEDD and automated data checker. QA/QC samples of sufficient matrix medium type and quantity must
be collected.

The QAPP will outline the contractor’s Quality Control and Quality Assurance measures. The duplicate QA and
QC samples will be analyzed for the same parameters as the field samples. All samples will be submitted to a Navy-
accredited laboratory. All procedures for samples collected and analyzed for MC shall be addressed and identified
in the QAPP and FSAP.

5.0 RI FIELD ACTIVITIES

51 Site Preparation

The contractor shall perform necessary site preparation to adequately support the field sampling methodology.
Procedures and equipment requirements shall be approved by the RPM prior to execution.

5.2 Munitions Constituents Sampling and Analysis Activities

The contractor shall propose a plan to collect samples and identify the depth of samples, proposed analysis, and
measures to ensure the samples are collected safely. The laboratories shall provide analytical results within 30 days
of sample receipt. In accordance with Navy IR QA Program requirements presented in the most current version of
the Navy Installation Chemical Data Quality Manual, SP-02056-ENV, the contractor shall be responsible for quality
control planning and implementation, performing data validation, and for submitting the appropriate NIRIS
electronic data deliverable (NEDDs) via the NIRIS automated data checker.

5.3 Investigation Derived Waste (IDW)

IDW management shall ensure protection of human health and the environment and be in compliance with ARARs.
US EPA/state policy shall be incorporated into the IDW Management Plan developed for the RI Workplan.

6.0 Treatability Study
No treatability Study will be conducted as a portion of this project.

7.0 RI/FS REPORTS and CRP

The results of the site characterization shall be documented in an RI/FS Report. The RI/FS report shall be submitted
in preliminary/internal draft for Navy review, draft for full regulatory review, and final after comments are
addressed. The contractor will develop a range of MEC/MC management alternatives that will remediate or control
any MEC/MC remaining at the site, as deemed necessary in the RI, the MEC HA, and the MC risk assessments to
provide adequate explosives safety, and protection of human health and the environment. The potential alternatives
should encompass, as appropriate, a range of alternatives in which MEC/MC removal is used to reduce the toxicity,
mobility, or volume of MEC/MC but vary in the degree to which long-term management of residual/remaining
MEC/MC is required. One or more alternatives involving land use controls and a no-action alternative should also
be included.



The potential technologies and process options should be combined into location-specific or site-wide alternatives.
The contractor will meet with the Navy to discuss which alternatives will be evaluated in the detailed analysis and to
facilitate the identification of action-specific ARARs. The contractor will conduct a detailed analysis of alternatives
which will consist of an individual analysis of each alternative against a set of the CERCLA nine evaluation criteria
and a comparative analysis of all options against the evaluation criteria with respect to one another.

The individual analysis should include: (1) a technical description of each alternative that outlines the MEC/MC
management strategy involved and identifies the key ARARs associated with each alternative; and (2) a discussion
that profiles the performance of that alternative with respect to each of the evaluation criteria. A table summarizing
the results of this analysis should be prepared. Once the individual analysis is complete, the alternatives will be
compared and contrasted to one another with respect to each of the evaluation criteria.

8.0 PROJECT MANAGEMENT

The contractor shall perform project management activities necessary to maintain project control and to meet
reporting requirements, including but not limited to the following:

8.1 Schedule

The contractor will prepare a comprehensive project schedule which shall be due within 15 days after project award.
The schedule will be prepared using MS Project and provided in hardcopy and electronically in native format and
may be required as a .PDF file as well. The contractor shall update the schedule monthly and provide this as an
electronic deliverable (email only for this electronic deliverable) to the RPM.

8.2 Meetings and Project Coordination

8.2.1  Pre-Bid and Kickoff Meetings

A pre-bid site visit will not be conducted by the Government.

The contractor shall plan to attend a kickoff meeting via teleconference no later than 15 days after submittal of
project schedule submitted in accordance with Section 8.1. Attendees of this meeting may include the Navy RPM,
Environmental Coordinators and others from the site and various FEC personnel. At a minimum, the contractor’s
Project Manager and/or Technical Lead for this project shall attend. Regulators and stakeholders may be included
as determined by the RPM. The agenda for this meeting will include discussions of roles and responsibilities,
emergency response, health and safety, access to the site, project schedule, explosives safety, contracted
deliverables, investigation methodology, and other issues related to the delivery order. The contractor shall provide
a written meeting agenda to all invited participants not less than 5 days prior to the scheduled meeting, coordinate
with the RPM to arrange meeting facilities, and provide invited participants written meeting minutes within 5 days
after the meeting.

8.2.2  Project Meetings

The contractor shall coordinate and attend 18-1 hour ad hoc meetings that will be conducted via teleconference.
These meetings will to be held at the discretion of the RPM. Attendees may include regulators and stakeholders.
The contractor is responsible for minutes of all of these ad hoc meetings. For meetings involving review of a
deliverable, include a brief synopsis of the latest comments and recommendations for the deliverable. The
contractor will provide invited participants written meeting minutes within 5 days after the meeting.

9.0 SUBMITTALS AND CORRESPONDENCE

9.1 Format for Reports

The final RI/FS Report shall consist of a black and white master adequate for printing and copying on 8 1/2" X 11"
paper size. It is permissible to use foldout sheets as long as the eleven-inch vertical dimension is retained. Maps
should be in color to easily distinguish the various features, however, the contractor must ensure that critical data are
not lost if the map is reproduced in black and white. Deliverables, other than Draft, shall contain a “Response to
Comments” (RTC) table indicating how each regulatory agency comment was addressed. All draft and final



submittals must be letter quality; all pages must be numbered with chapter number followed by page number (1 1, 1
2,13,21,22,2 3, etc.). Appendix documentation submittals must be letter quality with all pages numbered (A 1,
A2, Bl B2etc.).

9.2 Electronic Deliverables of Records

The electronic version/file of the preliminary/internal draft, draft, and final after comments are addressed shall be
submitted in both A) the native format, which Navy prefers be a Microsoft product, and B) Adobe Acrobat PDF (or
compatible) format. The PDF version of all final deliverables (other than raw analytical and databases) must be a
complete, mirror image of the hardcopy, and include appendices, maps, signature pages, etc. At completion of the
project with the Final RI/FS Report submittals, the contractor will provide an electronic deliverable with a copy of
all reports, meeting minutes, point papers, maps and map databases, and briefings. All electronic submittals will be
certified “virus free” and include the statement “virus free” on the disk or transmittal message. The contractor shall
verify, with the RPM, the appropriate data management requirements and electronic data deliverables.

9.3 Spatial and Non-Spatial Data Standards

Spatial data such as maps, CADD drawings, aerial photos, etc. may be required in support of the project. All CADD
and Geographic Information Systems (GIS) graphics deliverables shall be compliant with the latest Navy and DOD

spatial data requirements, i.e., Naval Installation Restoration Information Solution (NIRIS) Non-NEDD Deliverable
Submittal Guidelines SOP).

9.4 Geographic Information Systems (GI1S) Deliverables

MRP data is inherently spatial in nature. A web-based GIS shall be used to facilitate decision making, perform
analysis and visualize results, to ensure effective cleanup decisions are made in cooperation with the Navy,
regulators, and other stakeholders. GIS data may include: past and present land uses, site conditions, historical
photographs, land use controls (LUCs), geophysical data, MEC findings data, and MC data collected throughout the
RI/FS. The Government will provide the contractor access to NIRIS and provide the initial base mapping data and
information on the format of the data. The NIRIS Non-NEDD Deliverable Submittal Guidelines SOP contains
detailed requirements and specifications and should be used for all GIS deliverables.

The contractor shall update and manage the project GIS in NIRIS, or if needed, an export of the NIRIS data using a
local machine running ArcGIS or Arcinfo. Any project related spatial data including maps, models and associated
collected or created data must then be submitted back to NIRIS according to the NIRIS Non-NEDD Deliverable
Submittal Guidelines SOP. This would include daily geophysical data, MEC related items found during the
investigation, positively identified MEC, positively identified archeological sites, environmental sample locations,
inaccessible areas such as brush piles, fence lines, areas of bare rock, etc.

9.5 Electronic Data Deliverables

All tabular data such as MC analytical results by location, geophysical anomaly or ordnance information shall be
provided using the appropriate NIRIS Electronic Data Deliverable according to the NEDD Standard Operating
Procedure using the NIRIS web-based data checker.

9.6 Administrative Record File (ARF)

The contractor shall maintain an ARF during this phase of the project. All documents will be prepared and indexed
for inclusion in the ARF.

9.7 Public Affairs

The contractor shall not disclose any data resulting from actions in this contract to the news media, the public,
regulatory agencies, or any other non-project-involved personnel. The contractor shall refer all press or public
contacts to the RPM. The contractor may not distribute reports or data to any other source, unless specifically
authorized, in writing, by the Public Affairs Officer in accordance with NAVFAC Instruction 5720.10A. All
project-related materials become permanent property of the United States Government.



9.8 Distribution

Deliverables must be approved by the RPM prior to distribution (see Table 1).

Table 1. Schedule of Deliverables

# of Hard Copies/Disks

RPM Activity/ Regulatory/
Deliverable Installation Other Due Date
RI/FS Work Planning Documents
1. Project Schedule 1/1 0/0 0/0 15 days from award
2. Draft Rl Work Plan 1/1 1/1 30 days from 1
3. Navy comments 25 days from 2
4. Draft Final Rl Work Plan 1/1 1/1 2/2 25 days from 3
5. All review comments 45 days from 4
6. Final Rl Work Plan 1/1 1/1 2/2 30 days from 5
Field Work
7. Completion of Field Work | | 120 days from 6
RI/FS REPORT
8. Draft RI/FS Report 1/1 1/1 0/0 30 days from 7
9. Navy Review/comment 30 days from 8
10. Draft-Final RI/FS Report 1/1 1/1 2/2 30 days from 9
11. All Review/Comment 60 days from 10
12. Final RI/FS Report 2/2 1/1 2/2 30 days from 11
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Period of Performance 470 days ending 5/15/2014.
10.0  SPECIAL CONDITIONS

The contractor will obtain written approval from the appropriate installation prior to obtaining photographic records,
still or motion pictures, and aerial or ground photographs; in accordance with Public Law 18 U.S. Code 795 and
applicable Station Regulations. The Government may provide a representative to act in an advisory capacity to
prevent unauthorized disclosure of classified information.

Any oral directions, instructions, explanations, commitments and/or acceptances given by any government employee
to the contractor, shall not be construed by the contractor as a change in scope to this delivery order. Any change in
scope of work must be issued to the contractor, in writing, by the Contracting Officer in order to be binding to the
government.

The contractor shall provide copies of all project correspondence to the RPM as well as synopses of all phone
conversations with regulators in a timely manner. The RPM is to be copied on all electronic correspondence with
FEC and Installation/Activity representatives, and others as appropriate and as requested by the RPM.

The contractor shall organize, furnish, maintain, supervise, and direct a work force, which, within the limitations of
the provisions of the contract, is thoroughly capable and qualified to effectively perform the work set forth in this
delivery order. The contractor will ensure that personnel have been appropriately trained for the tasks and duties
assigned. The contractor will maintain and provide upon request, records of training and qualifications of individuals
involved in the project.

The contractor and his employees and subcontractors shall become familiar with and obey installation regulations,
including fire, traffic, and security regulations. Contractor personnel employed on the installation shall keep within
the limits of the work (and avenues of ingress and egress), and shall not enter restricted areas unless required to do
so and are cleared for such entry. The contractor's equipment shall be conspicuously marked for identification.

Permit Equivalency for CERCLA On-site Response Actions: CERCLA on-site response actions are exempted by
law from requirements to obtain Federal, State or local permits related to any activities conducted completely onsite
[CERCLA Section 121(e)]. However, the substantive provisions of the permitting regulations that are applicable or
relevant and appropriate, must be met. Expenses to obtain on-site permits that are exempt under CERCLA are not
normally reimbursable.

11.0 REFERENCES
References:

¢ NAVSEA OP-5, Vol. 1, Seventh Revision, “Ammunition and Explosives Ashore Safety Regulations
for Handling, Storing, Production, Renovation and Shipping”.

e NOSSA Instruction 8020.15(series), “Explosives Safety Review, Oversight, And Verification of
Munitions Responses ”

e OPNAYV INSTRUCTION 8020.15A/MCO 8020.13A, “Explosives Safety Review, Oversight, And
Verification of Munitions Responses” (27 Feb 2008)

e OPNAV INSTRUCTION 3500.39 series, Operational Risk Management (ORM) method for
identifying hazards

e DOD Explosives Safety Board (DDESB) Standard 6055.09-STD

o DDESB Technical Paper Number 18, dated December 2004

e Marine Corps Order P 8020.10A, “Marine Corps Ammunition Management and Explosives Safety
Policy Manual” (for work performed at USMC installations)

e Automated Quality Assessment Planning System (AQAPS)

e  Department of the Navy Environmental Restoration Program Manual, August 2006
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Federal Regulation 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response
(HAZWOPER)

Site Inspection Report for Gunnery Training Complex Naval Air Station Corpus Christi Corpus
Christi, Texas July 2010

IRP Initial Assessment Study/Preliminary Assessment/Site Inspection and other IRP reports related to
the site

Environmental Baseline Survey or Environmental Condition of Property

Integrated Natural Resources Management Plan

Military Munitions Rule [Federal Register: February 12, 1997 (Volume 62, Number 29)]

DOD Policy to Implement the EPA’s Military Munitions Rule (July 1, 1998)

DOD 4145.26-M, DoD Contractors’ Safety Manual for Ammunition and Explosives

DODD 4715.1E, Environment, Safety, and Occupational Health (ESOH) (March, 2005)

DOD EDQW Guide for Implementing EPA SW-846 Method 8330B

Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA Section
120 (h) 42 U.S.C. Section 9620) and as amended by the SARA of 1986

Community Environmental Response Facilitation Act (CERFA), Public Law 102-426 (Oct 19, 1992)
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), Part 300, Chapter 40,
CFR

Material Potentially Presenting an Explosive Hazard (MPPEH), DODI 4140.62, November, 2008
USACOE, Military Munitions Response Actions, EM 1110-1-4009, June, 2007

USACOE, Military Munitions Center of Expertise, Technical Update for Munitions Constituents (MC)
Sampling, March 2005

USACOE, Conceptual Site Models for Ordnance And Explosives (OE) and Hazardous, Toxic, And
Radioactive Waste (HTRW) Projects, Feb 2003

USACOE, MEC Detection, Recovery, And Disposal Technology Assessment Report, Dec 2005
USACOE, Implementation of Incremental Sampling (1S) of Soil for the Military Munitions Response
Program, USACE Interim Guidance 09-02, July 20, 2009

US Navy, Conducting Human Health Risk Assessments Under the Environmental Restoration Program
(Ser N453E/10595168, 12 Feb. 2001);

US Navy, Navy Policy for Conducting Ecological Risk Assessments (Ser N453E/9U595355, 05 Apr.
1999)

US Navy, Navy Human Health Risk Assessment Guidance, December 2008.

US Navy, Navy guidance for conducting an ecological risk assessment is provided online at
http://web.ead.anl.gov/ecorisk/

USEPA, Handbook on the Management of Munitions Response Actions, (Draft Final May 2005)
USEPA/DoD/Dol, Munitions and Explosives of Concern Hazardous Assessment (MEC HA)
Methodology , February 2010 EPA 505B08001

USEPA, SW 846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Method
8330B Nitroaromatics, Nitramines and Nitrate Esters by High Performance Liquid Chromatography
and Method 8321A Solvent Extractable Nonvolatile Compounds by High Performance Liquid
Chromatography/Thermospray/Mass Spectrometry (HPLC/TS/MS) or Ultraviolet (UV) Detection
USEPA, A Guide to Developing and Documenting Cost Estimates During the Feasibility Study. EPA
540/R-D0/002, OSWER 9355.0-75

USEPA, Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA,
Interim Final (October 1988) EPA 540/G-89/004, OSWER 9355.3-01

USEPA, Getting Ready: Scoping the RI/FS (November 1989) OSWER 9355.3-01FS1, NTIS: PB90-
274390INX

USEPA, The Feasibility Study, Development and Screening of Remedial Action Alternatives
(November 1989) OSWER 9355.3-01FS3, NTIS: PB90-274416INX

USEPA, The Feasibility Study: Detailed Analysis of Remedial Action Alternatives (March 1990)
OSWER 9355.3-01FS4, NTIS: PB90-272675INX

USEPA, The Remedial Investigation, Site Characterization and Treatability Studies (November 1989)
OSWER 9355.3-01FS2, NTIS: PB90-274408INX
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e USEPA, Guidance for Conducting Treatability Studies under CERCLA (October 1992) EPA 540/R-
92/071A, NTIS: PB93-126787INX

e USEPA, Superfund Community Involvement Handbook EPA/540/K-01/003, Apr. 2002

e USEPA, Uniform Federal Policy for Quality Assurance Project Plans Manual, March 2005

e NAVFAC MEC Uniform Federal Policy —Quality Assurance Project Plan Template, (Available on the
Navy MR Portal at www.ert2.org/t2mrportal)

e ESTCP Geophysical System Verification (GSV): A Physics-Based Alternative to Geophysical Prove-
Outs for Munitions Response, July 2009

The Navy will provide an installation map of the subject property.
11.0 DEPARTMENT OF THE NAVY POINTS OF CONTACT

Remedial Project Manager (RPM):
Name: Arne E. Olsen
Address: Building 135, P.O. Box 30
Jacksonville, FL 32212
Phone: 904.542.6159
Email: arne.olsen@navy.mil

Activity/Installation Point of Contact (POC):

Name: Ross Ybarra
Address: 11001 D Street
Building 19

Corpus Christi, TX 78419
Phone: 361.961.2170
Email: ross.ybarra@navy.mil
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APPENDIX A
11 January 2013
RFP APPENDIX A

1. A&E Contract No.: N62470-11-D-8013

CTO-IM45

Fund Type: Reimbursable
Project Title/Location: Remedial Investigation and Feasibility Study, Munitions Response Program (MRP),
Gunnery Training Complex, Naval Air Station Corpus Christi

Attachments:

(a) Scope of Work dated: 21 November 2012

2. Navy Technical Representative

(RPM)/Code/Telephone: Arne Olsen/904.542.6159

The NTR is point of contact on technical matters.
NAVFAC SE Contracting Officer:

(Name/Code/Telephone) Sarah DePeri/ 904.542.6920

The A&E’s responsibility is directly to the Contracting Officer. Any requested change/deviation in scope
must be brought to the attention and/or approved by the Contracting Officer. In no case will changes to the
contractor scope be made at the Activity level or by any person other than the Contracting Officer.

3. Activity Point of Contact/Telephone: Arne Olsen/904.542.6159

4. CTO Cost: (To be filled in at conclusion of negotiations on A&E contracts)

Direct Labor $107,170.00
Indirect Costs $162,899.00
oDC $2,153.00
Subcontractor Costs $6,475.00
Travel and Subsistence $2,319.00
Fee $27,546.00
Total CTO Cost: $308,562.00

Enclosure (1)
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5. Project Milestones: See Attachment (a).

6.  Scope Description: See Attachment (a)

7.  Project Submittal Distribution: See Attachment (a)

MAILING ADDRESSES: DIRECT DISTRIBUTION TO EACH ADDRESSEE BY A&E IS REQUIRED

Atlantic Division, Naval Facilities Engineering Command

COMMANDER
LANTNAVFACENGCOM
ATTN CODE EV31LR Mrs. Lee Anne Rapp
CODE AQ112 Mr. Rollie Burford (Copies of forwarding letters only)

6506 HAMPTON BLVD
NORFOLK VA 23508-1278

Naval Facilities Engineering Command Southeast

Naval Facilities Engineering Command, Southeast
Attn: Code OPU3 Mr. Arne Olsen

135 Ajax Street North, PO Box 30

Jacksonville, FL 32212-0030
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NAVAL AIR STATION CORPUS CHRISTI

CORPUS CHRISTI, TEXAS

Version Number: O

Prepared For:

Department of the Navy

Naval Facilities Engineering Command Southeast
Building 135 North, P.O. Box 30
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Prepared By:

Resolution Consultants

A Joint Venture of AECOM & EnSafe
1500 Wells Fargo Building

440 Monticello Avenue

Norfolk, Virginia 23510
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CTO JM45

September 2013
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EXECUTIVE SUMMARY

Resolution Consultants has prepared this Uniform Federal Policy Sampling and Analysis Plan
(UFP SAP) wunder the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Contract No. N62470-11-D-8013 Contract Task Order JM45. This UFP SAP has been prepared for a
Remedial Investigation and Feasibility Study (RI/FS) to address the past use of
Munitions and Explosives of Concern and Munitions Constituents (MEC/MC) for a Munitions
Response Site Gunnery Training Complex at Naval Air Station Corpus Christi, Texas.

A Site Inspection, conducted in 2010, concluded that an RI/FS should be conducted to support a
remedial response or no further action determination. This RI/FS will be focused on determining
the extent to which MC poses a risk to human health and the environment, and what remedies may
be needed, if any. MEC was not anticipated, nor found in the Site Inspection. The planned RI is
intended to efficiently and effectively establish a sound basis for remedial decision-making.

This SAP outlines the organization, objectives, planned activities, and data review/reporting
procedures associated with the RI. 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, United States Environmental Protection Agency (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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AB/SYN
amu

bgs

°Cc

CAS
CCC
ccv
CERCLA

CLEAN
COPC
CSM
CSR
CTO
Cv
CWM

%D

DDT

DoD

DoD ELAP
DQO

DVA

ERA
EB
ECO
EDD
EICP
eQAPP

FD
FRC
FS
FTL
FTR

GC
GC/MS
GCAL
"S0iljng

GWSO”CIass 3

HH
HHRA

List of Acronyms

Air Blast and Synchronized Gun
Atomic Mass Unit

Below ground surface

Degrees Celsius

Chemical Abstracts Service

Calibration check compound

Continuing calibration verification

Comprehensive Environmental Response, Compensation, and Liability Act
of 1980

Comprehensive Long-Term Environmental Action Navy
Contaminant of potential concern

Conceptual site model

Closed Skeet Range

Contract task order

Calibration verification

Chemical warfare material

Percent difference

4,4'-dichlorodiphenyltrichloroethane

Department of Defense

Department of Defense Environmental Laboratory Accreditation Program
Data quality objective

Data validation assistant

Ecological Risk Assessment

Equipment blank

Ecological receptors

Electronic data deliverable

Extracted ion current profile

Electronic Quality Assurance Project Plan

Field duplicate

Federal Records Center
Feasibility study

Field team leader

Fixed target range

Gas chromatograph

Gas chromatograph/mass spectrometer

Gulf Coast Analytical Laboratories

Soil-to-groundwater leaching of chemicals of concern to Classes 1 and
2 groundwater

Soil-to-groundwater leaching of chemicals of concern to Class 3 groundwater

Human health receptors
Human Health Risk Assessment

4



HSM Health and safety manager

ICAL Initial calibration

ICP Inductively coupled plasma

ICP/MS Inductively coupled plasma/mass spectrometer
ICS Interference check solution

ICV Initial calibration verification

ID Identification

IDW Investigation-derived waste

LCS Laboratory control sample

LCSD Laboratory control sample duplicate

LOD Limit of detection

LOQ Limit of quantification

pg/L Micrograms per Liter

MC Munitions constituents

MDL Method detection limit

MEC Munitions and explosives of concern

mg/kg Milligram per kilogram

mg/L Milligram per Liter

MPC Measurement performance criteria

MS/MSD Matrix spike/matrix spike duplicate

N Normal sample

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command

NAFAC LANT Naval Facilities Engineering Command Atlantic
NAVFAC SE Naval Facilities Engineering Command Southeast
NELAP National Environmental Laboratory Accreditation Program
NIRIS Naval Installation Restoration Information Solution
NTR North Trap Range

OSHA Occupational Safety and Health Administration
PA Preliminary Assessment

PAH Polynuclear Aromatic Hydrocarbon

PAL Project action limits

PCL Protective concentration level

PM Project manager

POC Point of contact

PSQ Principal Study Question

QA Quiality assurance

QAO Quiality assurance officer

QAPP Quiality assurance project plan

QC Quiality control

QSM Quiality systems manual

r* Least squares regression coefficient/coefficient of determination

%R Percent recovery

Vi



RCRA Resource Conservation and Recovery Act

RF Response factor

RI Remedial investigation

RIC Reconstructed ion chromatogram

RPD Relative percent difference

RPM Remedial project manager

RRT Relative retention time

RSD Relative standard deviation

SAP Sampling and analysis plan

SAR Small Arms Range

SDz Surface danger zone

Sl Site Inspection

SIM Selective ion monitoring

SKR Skeet Range

SOP Standard operating procedure

SPLP Synthetic precipitation leaching procedure

SRA Screening risk assessment

STR South Trap Range

SSO Site safety officer

TAC Texas Administrative Code

TACAN Tactical air navigation

TBD To be determined

TCEQ Texas Commission on Environmental Quality

TOC Total Organic Carbon

TOM Task order manager

T'S0ilcomb Total Soil Combined (Combined ingestion, dermal contact, inhalation of volatiles
and particulates, and ingestion of aboveground and below-ground vegetables
with chemicals of concern in surface soil)

TRRP Texas Risk Reduction Program

Tt Tetra Tech, Inc.

UFP Uniform Federal Policy

UFP SAP Uniform Federal Policy Sampling and Analysis Plan

UFP-QAPP Uniform Federal Policy-Quality Assurance Project Plan
U.S. EPA United States Environmental Protection Agency
WWII World War 11

XRF X-ray Fluorescence

Vil



Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
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: Gunnery Training Complex,
Naval Air Station (NAS) Corpus Christi, Texas

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

Work Assignment No: JM45

1. 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
Profect Plans, EPA QA/G-5 (U.S. EPA 2002).

2. Identify regulatory program: National Qil and Hazardous Substances Pollution
Contingency Plan and Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA).

3. This SAP is a project-specific SAP.

4. 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
The Management Edge Tier | Team Partner
Resolution Consultants Tier | Team Partner
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Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
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.

ws 2-2



Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
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

Arne Olsen

Navy Remedial Project 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

Ross Ybarra

Lead Environmental Protection
Specialist/Point of Contact

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 belliott@ensafe.com
Technical Lead San Antonio, Texas 78230 512-635-4229 (cell)
. . Resolution Consultants
Tina Cantwell Project Chemist/Data Manger/ 5724 Summer Trees Drive 901-937-4315 tcantwell@ensafe.com

Quiality Assurance Officer

Memphis, Tennessee 38134

Brett Hamby

Field Team Leader

Resolution Consultants
4545 Fuller Drive, Suite 342
Irving, Texas 75038

972-791-3222
940-577-5755 (cell)

bhamby@ensafe.com

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

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
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 All

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

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

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 SAP to the appropriate people within their organizations.

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

Former Gunnery Training Complex Remedial Investigation and Feasibility Study

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

SAP WORKSHEET #5: PROJECT ORGANIZATIONAL CHART
(UFP-QAPP Manual Section 2.4.1)

United States Texas Commission on U.S. Navy
Environmental Environmental Quality Arne Olsen
Protection Agency Allan Posnick (NAVFAC Southeast)
Tara Hubner Project Manager --- Remedial Project Manager <

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

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

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

f Task Order Manager \

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

Project Engineer
Ben Elliot — Resolution Consultants
210-545-9527

K 512-635-4229 (cell) j

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

Analytical Laboratory
Brenda Martinez, Project Manager
Gulf Coast Analytical Laboratories

225-769-4900

Lines of Authority

Lines of Communication

~

o

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
J

Field Team Leader/Site Safety Officer
Brett Hamby — Resolution Consultants
940-577-5755 (cell)
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SAP WORKSHEET #6: COMMUNICATION PATHWAYS
(UFP-QAPP Manual Section 2.4.2)

The communication pathways for the SAP are shown below.

Communication

Procedure

Drivers Responsible Entity Name Phone Number (Timing, Pathway To/From, etc.)
Regulatory Agency Navy RPM Arne Olsen 904-542-6159 | The Navy RPM informs the regulatory agencies of work progress on a
Interface TCEQ RPM Allan Posnick 512-239-2332 | periodic basis.

U.S. EPA RPM Tara Hubner 214-665-7246

Field Progress
Reports

Resolution Consultants FTL
Resolution Consultants TOM

Brett Hamby
Claire Barnett

940-577-5755
901-937-4425

The Resolution Consultants FTL will contact the Resolution Consultants TOM on
a daily basis via phone, and every 1-2 days summarizing progress via e-mail.

Gaining Site Access

Resolution Consultants FTL
NAS Corpus Christi POC

Brett Hamby
Ross Ybarra

940-577-5755
361-961-2170

The Resolution Consultants FTL will contact the NAS Corpus Christi POC
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
to Field/
Laboratory work

Resolution Consultants TOM
Navy RPM
TCEQ RPM
U.S. EPA RPM

Claire Barnett
Arne Olsen
Allan Posnick
Tara Hubner

901-937-4425
904-542-6159
512-239-2332
214-665-7246

Any change of the approved SAP will be made only upon authorization by the
Navy RPM and regulatory agencies. The Resolution Consultants TOM is
responsible for initiating any SAP change requests via the communication
channels described for the Navy and regulatory agencies.

Obtaining Utility
Clearances for
Intrusive Activities

Resolution Consultants FTL
NAS Corpus Christi POC

Brett Hamby
Ross Ybarra

940-577-5755
361-961-2170

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.

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
Actions

Resolution Consultants FTL/SSO
Resolution Consultants TOM
Navy RPM

Brett Hamby
Claire Barnett
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.
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Communication
Drivers

Responsible Entity

Name

Phone Number

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

Stop Work due to
Safety Issues

Resolution Consultants TOM
Resolution Consultants FTL/SSO
Resolution Consultants HSM
Navy RPM
NAS Corpus Christi POC

Claire Barnett
Brett Hamby
John Knopf
Arne Olsen
Ross Ybarra

901-937-4425
940-577-5755
901-937-4255
904-542-6159
361-961-2170

The site is not suspected to contain CWM or MEC. However, if suspect CWM
or MEC is encountered, all field personnel shall immediately withdraw upwind
from the work area, secure the site and contact the Navy RPM. The contractor
shall maintain site security until the Navy provides written direction regarding
the procedure to be followed for performing further RI/FS work at the site.

Any field team member who observes an unsafe situation has the authority to
stop work. The responsible party verbally informs the TOM and subcontractor
within 1 hour of recommendation to stop work and within 24 hours of
recommendation to restart work. Responsible party 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 the
Field

Resolution Consultants FTL/SSO
Resolution Consultants TOM
Navy RPM
TCEQ RPM
U.S. EPA RPM

Brett Hamby
Claire Barnett
Arne Olsen
Allan Posnick
Tara Hubner

940-577-5755
901-937-4425
904-542-6159
512-239-2332
214-665-7246

FTL informs TOM verbally within the same day; TOM informs Navy RPM

via e-mail within 24 hours; TOM sends a concurrence letter, if warranted,
within 7 calendar days and the RPM signs the letter within 5 business days of
receipt. The scope change is to be authorized before work is 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
to stop work and
initiate work upon
corrective action

Resolution Consultants FTL/SSO
Resolution Consultants TOM
Navy RPM
TCEQ RPM
U.S. EPA RPM

Brett Hamby
Claire Barnett
Arne Olsen
Allan Posnick
Tara Hubner

940-577-5755
901-937-4425
904-542-6159
512-239-2332
214-665-7246

Responsible party verbally informs the TOM, FTL, and subcontractors within

1 hour of recommendation to stop work and within 24 hours of
recommendation to restart work. Responsible party follows verbal notification
with an e-mail to the Project Team within 24 hours. Significant

corrective actions will be communicated to the regulatory agencies.
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Communication

Procedure

Drivers Responsible Entity Name Phone Number (Timing, Pathway To/From, etc.)
Sample Receipt Laboratory PM Brenda Martinez 225-769-4900 | The Laboratory PM will notify (verbally or via e-mail) the Resolution
Variances Resolution Consultants TOM Claire Barnett 901-937-4425 | Consultants FTL immediately upon receipt of any chain of custody/sample

Resolution Consultants FTL

Brett Hamby

940-577-5755

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.

Analytical Data
Quiality 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 Procedure
Drivers Responsible Entity Name Phone Number (Timing, Pathway To/From, etc.)
Notification of Laboratory PM Brenda Martinez 225-769-4900 | If the laboratory determines that any data they have generated is non-usable,
Non-Usable Data Resolution Consultants TOM Claire Barnett 901-937-4425 | the Laboratory PM will notify (verbally or via e-mail) the Resolution Consultants
Resolution Consultants Chemist Tina Cantwell 901-397-4315 | project chemist within 1 business day of when the issue is discovered.
Navy RPM Arne Olsen 904-542-6159
TCEQ RPM Allan Posnick 512-239-2332 | The Resolution Consultants project chemist will notify (verbally or via e-mail)
U.S. EPA RPM Tara Hubner 214-665-7246 | 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 project 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 and TCEQ RPMs when any significant
corrective action is taken.
Notes:
RPM = Remedial project manager FTL = Field team leader
TOM = Task order manager NAS = Naval Air Station
POC = Point of contact SSO = Site safety officer
CWM = Chemical warfare material MEC = Munitions and explosives of concern
HSM = Health and safety manager SAP = Sampling and Analysis Plan
TCEQ = Texas Commission on Environmental Quality PM = Project manager
US.EPA = Environmental Protection Agency QAO = Quality Assurance officer
RI/FS = Remedial Investigation/Feasibility Study
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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.

Ben Elliott

Contractor Project Engineer/
Manages project on a daily basis

Resolution Consultants

Secondary point of contact for Resolution Consultants. Assists in overseeing
project implementation, including financials, schedule, and technical aspects.

Brett Hamby

Field Team Leader/Site Safety Officer/
Manages field operations and oversees
site activities to ensure safety
reguirements are met

Resolution Consultants

Supervises, coordinates, and performs field activities. Responsible for
onsite project-specific health and safety training and monitoring
site conditions.

Project Chemist/Quality Assurance
Officer/Data Validation Manager/

As project chemist, prepares laboratory scopes of work, and

coordinates laboratory related functions with laboratory. Performs or
oversees data reviews and quality assurance of data validation deliverables.
As quality assurance officer, ensures quality aspects of the project are

Tina Cantwell Oversees quality and chemistry aspects Resolution Consultants implemented, documented, and maintained. As data validation manager,
of project performs or 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:
US.EPA =

United States Environmental Protection Agency

TCEQ =

Texas Commission on Environmental Quality
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SAP WORKSHEET #8: SPECIAL PERSONNEL TRAINING REQUIREMENTS TABLE
(UFP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they are
assigned. Each site worker will be required to have completed appropriate
Hazardous Waste Operations and Emergency Response training specified in Occupational Safety
and Health Administration (OSHA) 29 Code of Federal Regulations 1910.120(e). Additionally, the
field team leader will have the 30-hour OSHA Standards for Construction training.
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SAP WORKSHEET #9: PROJECT SCOPING SESSION PARTICIPANTS SHEET
(UFP-QAPP Manual Section 2.5.1)

Project Name:

Remedial Investigation/Feasibility Study

Site Name: Gunnery Training Complex

Projected
Sampling Date(s):

Fall 2013

Site Location: NAS Corpus Christi, Texas

Project Manager:

Claire Barnett, PE/Ben Elliott, PE — Project Engineer

Date of Session:

27 June 2013

Scoping Session
Purpose:

Conceptual Site Model, Data Quality Objectives, and Sampling Design

Name Title/role Affiliation Phone # E-mail Address
Arne Olsen Remedial Project NAVFAC SE 904-542-6159 arne.olsen@navy.mil
Manager

Lead Environmental

NAS Corpus Christi

Ross Ybarra Protection Specialist/ NAV.FAC SE, 361-658-2170 ross.ybarra@navy.mil
. Public Works
Point of Contact
Department
Remedial Project TCEQ —

Allan Posnick

Manager

Corrective Action

512-239-2332

allan.posnick@tceq.texas.gov

Tara Hubner, PG

Remedial Project

U.S. EPA Region 6

214-665-7246

hubner.tara@epa.gov

Manager
Ben Elliott, PE Project Engineer Resolution Consultants | 512-635-4229 belliott@ensafe.com
Notes:
NAS = Naval Air Station
NAVFAC SE = 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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Action Items:

Resolution Consultants was tasked with completing the full SAP and submitting it to the

project team for review. The SAP will address vertical delineation of potential contamination,
including groundwater quality.

Consensus Decisions:
None
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SAP WORKSHEET #10: CONCEPTUAL SITE MODEL

(UFP-QAPP Manual Section 2.5.2)

This worksheet presents a brief site description, history, and a conceptual site model (CSM) for
former Gunnery Training Complex at Naval Air Station (NAS) Corpus Christi, Texas.
The preliminary CSM, originally introduced in the Site Inspection (SI), describes potential
contamination routes and possible exposure pathways to humans and ecological receptors,
and serves as the basis for the Remedial Investigation (RI) sampling and analysis program.
This preliminary CSM will be refined based on sampling results conducted during the RI.
The RI objectives are to determine 1) the extent of impacted soil that poses a risk to human health
and the environment and 2) whether the soil exhibits leaching potential for chemicals of
potential concern (COPCs) to migrate to groundwater.

10.1 Site Location and History

NAS Corpus Christi is in Nueces County, Texas, and lies approximately 140 miles southeast of
San Antonio and approximately 25 miles south of the former Naval Station Ingleside, across
Corpus Christi Bay (Figure 10-1). The installation encompasses 2,844 acres and lies within the
corporate bounds of the city of Corpus Christi. 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.
Residential neighborhoods and State Highway 358 bound the installation on the south.

The former Gunnery Training Complex, constructed in July 1941, was in the southwestern corner of
NAS Corpus Christi, south of the installation runways. The complex was used to train
Naval Aviation cadets in aviation and gunnery, as well as provide small arms training and
qualification for installation officers, enlisted men, and security forces. The complex, shown in
Figure 10-2, contained the following small arms training ranges:

(@) Small Arms Range (SAR)

2) Fixed Target Range (FTR)

3) Air Blast and Synchronized Gun (AB/SYN) Range
(4) North Trap Range (NTR)

(5) South Trap Range (STR)

(6) Skeet Range (SKR)

@) Closed Skeet Ranges (CSR)

Ws 10-1


http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=55

@00

Copyright:© 2011 National Geographic Society, i-cubed

X:\Navy\NAS_Corpus_Christi\gunnery_area_location_map.mxd

Legend
|:| Range Boundary

0
I I cct

FIGURE 10-1
AREA LOCATION MAP
GUNNERY TRAINING COMPLEX
NAS CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

2,000 4,000

REQUESTED BY: C. BARNETT DATE: 4/2/2013

DRAWN BY: B. LIPSCOMB TASK ORDER NUMBER: XXXX




27°41'20"N

27°41'10"N

27°41'0"N

97°18'0"W 97°17'50"W 97°17'40"W 97°17'30"W
////,//’ N
z
o
S \ /N
&
North Trap Range
Small Arms
. Range
2
3 /<\ Closed Skeet Ranges
N
<M/\
Skeet Rang
z
=}
s
K \
N

:Z
B
g
&

H|

é‘ Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, U& , AEX,

© Getmapping, Aerogrid, IGN, IGP, and the GIS User Commpunity

X:\Navy\NAS_Corpus_Christi\gunnery _traini

Legend

D Current Range
D Firing Range 0

I T cct

Former Range

D Installation Boundary

500 1,000

FIGURE 10-2
GUNNERY TRAINING COMPLEX
NAS CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

REQUESTED BY: C. BARNETT

DATE: 4/2/2013

DRAWN BY: B. LIPSCOMB

TASK ORDER NUMBER: XXXX

27°40'50"N



Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
Naval Air Station Corpus Christi, Texas

SAP Worksheet #10

Revision No: 0; September 2013

Note that the SKR was actually comprised of several different skeet and trap ranges, with
separate locations and periods of operation. The majority of these skeet and trap ranges are
included in the CSR. Also included at the former Gunnery Training Complex were
three earthen berms, an armory, an instruction building and carpentry shop, a paint and oil shed,
and three buildings devoted to chemical warfare training. The complex was constructed with a
service road running down the center of the complex.

Currently, the former Gunnery Training Complex is bounded on the south and west by the
installation patrol road (Perimeter Road) and fence. The fence separates the installation from a
residential neighborhood to the south. Oso Bay lies to the west; a skeet range
(formerly Sand Skeet Club and now closed) lies to the east. A TACAN aviation radar tower lies
north of the complex; 1,000 feet beyond the tower are the runways.

10.2 Previous Investigations
Prior investigations at the site include:

. Preliminary Assessment (PA) (Malcolm Pirnie 2005) — The PA provided an assessment of
the conditions with respect to munitions and explosives of concern (MEC) and munitions
constituents (MC). According to the PA, there is no physical evidence of MEC at the
former Gunnery Training Complex. The area is not currently used. Future use is not
expected to change.

. Site Inspection (TetraTech [Tt] 2010) — The Sl included sampling for polynuclear aromatic
hydrocarbons (PAHS), nitroglycerin, and select metals (antimony, arsenic, copper, lead, tin,
and zinc); found elevated soil concentrations exceeding screening levels; and concluded
that a Remedial Investigation/Feasibility (RI/FS) was needed to determine the extent to
which MC poses a risk to human health and the environment, and what remedies may be
needed, if any.

10.3 Site Location, History, and Physical Features Fixed Target Range — FTR

The former FTR (Figure 10-2) was a World War Il (WWIl)-era training range located in the
southwestern portion of the installation within the former NAS Corpus Christi Gunnery
Department Training Complex.
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The FTR is flat, with a slight slope to the south, and

FTR
no natural lakes, rivers, or streams are present on | Size — 1Bacres _
) ) ) ) ) Former use — machine gun range, oriented SW
the FTR site. Historical documentation (station | Primary elements — a covered shelter,
. Lo eight tripod-mounted machine gun platforms,
records and drawings) and NAS Corpus Christi a series of fixed target sets of unknown

| indi d th h losi composition, and a backstop earthen berm
personnel Indicated that no other explosives or Berm dimensions — 375 ft long x25 ft high

munitions were used at the site and the site was not | Angle of fire downrange 15 degrees, 24,600 ft

used for any other purpose. The site boundary for | Safetyfan — 25 degrees, 17,500 ft downrange
Total surface danger zone (SDZ) — 8,355 acres

the FTR encompasses the firing arc, target area, | Munitions — .30 caliber rounds

and impact area. There is no evidence of MEC at
the FTR. The range was demolished by unknown means sometime after 1970, and the area is not
currently used for military purposes. Current use is as open undeveloped land. Future use is not
expected to change.

Potential or Known Contamination — FTR

At the firing points of the FTR, lead (from lead-based primers) and unburned smokeless powders
(primarily containing nitroglycerin) may have accumulated in the surface soil as a result of
ejection of unburned powders and lead from shotguns. Downrange of the firing points, metals
(primarily lead and to a lesser extent antimony, arsenic, copper, tin, and zinc) may be present in
surface soil.

During the SI, nitroglycerin in soil was found to be below Texas Risk Reduction Program (TRRP)
Tier 1 ™Soilcomy, Protective Concentration Levels (PCLs) and TRRP Tier 2 ®“Soil,,, PCLs. The
SI demonstrated that the surface soil at the FTR was contaminated with lead and antimony at
concentrations greater than the TRRP Tier 1 Residential PCLs, 0.5 acre total combined soil
("'Soilcomp) and Tier 2 soil to groundwater (°“Soil,,g) PCLs (Figure 10-3). Because the horizontal
and vertical extent of antimony and lead impacted soil was not delineated, the SI recommended
that the FTR site proceed to the Rl phase, in accordance with Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) guidelines.

10.4 Site Location, History, and Physical Features North Trap Range — NTR
The former NTR (Figure 10-2) was a WW]ll-era training range located in the southwestern portion
of the installation within the former NAS Corpus Christi Gunnery Department Training Complex.

The NTR is mainly flat, with a slight slope to the north and west toward a drainage swale that cuts
across the eastern and northern portions of the range. There are no natural lakes, rivers, or
streams present on the North Trap Range.
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The site boundary for the NTR encompasses the —
firing arc, target area, and impact area where the | size — 8.5 acres
Former use — trap range, oriented northeast
lead shot and broken clay targets would be found. Primary elements — four wooden plank trap arcs
facing to the northeast, a trap house centered in
) ) ) ) front of each arc, and a clay target storage house
Historical documentation (station records and behind the firing arcs
. . Firing arc  — 63-foot radius semi-circle (4 total)
drawings) and NAS Corpus Christi personnel | totaispz  — 37 acres
indicated that no other explosives or munitions | Munitions — — small arms, primarily shotguns
(12-, 16-, 20-gage, and .410 caliber ammunition)
were used at the site and the site was not used for

any other purposes. There is no evidence of MEC at the NTR. The runways at NAS Corpus Christi
were expanded in 1953, and the range was most likely closed within this timeframe due to the
construction in the area. The range was demolished sometime after May 1959, and the area is not
currently used for military purposes. Current use is as open undeveloped land. Future use is not
expected to change.

Potential or Known Contamination — NTR

At the firing points of the NTR, lead (from lead-based primers) and unburned smokeless powders
(primarily containing nitroglycerin) may have accumulated in the surface soil as a result of
ejection of unburned powders and lead from shotguns. Downrange of the firing points, metals
(primarily lead and to a lesser extent antimony, arsenic, copper, tin, and zinc) and PAHs
(from pitch tar used in the clay pigeon targets) may be present in surface soil.

During the SI, nitroglycerin in soil was found to be below TRRP Tier 1 ™Soilcomy PCL and
TRRP Tier 2 GWSoiI.ngJ PCLs. PAHs, specifically benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected in surface soil composite
samples and subsamples at concentrations greater than the TRRP Tier 1 T'S0ilcomp  PCL.
However, all four PAHs are asphalt-related compounds. Based on the proximity to the road, the
exceedances noted are attributable to pavement since no other locations away from the road
appear affected (thus no release from historical operations). Therefore, the SI recommended
no further action.

Lead was detected in one composite surface soil and one surface soil subsample at
concentrations greater than the TRRP Tier 1 'Soileem, PCL (Figure 10-4); therefore,
the SI recommended that the NTR site proceed to the RI phase, in accordance with
CERCLA guidelines.
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10.5 Site Location, History, and Physical Features South Trap Range — STR

The former STR (Figure 10-2) was a WWIl-era [
training range located on the southwestern side of | Size —  Tacres
o . . Former use —  trap range, oriented southwest
the Training Complex. The STR is predominantly | primary elements —  four wooden plank trap arcs
. . facing to the northeast, a trap house centered in
flat, with a S“ght slope to the south and west front of each arc, and a clay target storage house
toward Oso Bay. There are no natural lakes, behind the firing arcs; a skeet house was also
) centered 50 yards in front of each firing arc
rivers, or streams present on the STR. Firingarc —  63-foot radius semi-circle (4 total)
Total SDZ — 35 acres
Munitions —  small arms, primarily shotguns
Historical documentation (station records and (12-, 16-, 20-gage, and .410 caliber ammunition)

drawings) and NAS Corpus Christi personnel indicated that no other explosives or munitions were
used at the site and the site was not used for any other purposes. There is no evidence of MEC at
the STR. The site boundary for the STR encompasses the firing arc, target area, and impact area
where the lead shot and broken clay targets would be found. The range was demolished
after May 1959, and the area is not currently used for military purposes. Current use is as
open undeveloped land. Future use is not expected to change.

Potential or Known Contamination — STR

At the firing points of the STR, lead (from lead-based primers) and unburned smokeless powders
(primarily containing nitroglycerin) may have accumulated in the surface soil as a result of ejection
of unburned powders and lead from shotguns. Downrange of the firing points, metals
(primarily lead and to a lesser extent antimony, arsenic, copper, tin, and zinc) and PAHs
(from pitch tar used in the clay pigeon targets) may be present in surface soil.

During the SI, nitroglycerin in soil was found to be below TRRP Tier 1 ™Soilcomy PCL and
TRRP Tier 2 GWSoil.ng PCLs. PAHs, specifically benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected in
surface soil composite samples and subsamples at concentrations greater than the TRRP Tier 1
T'Soilcomy PCL. However, all five PAHs are asphalt-related compounds. Based on the proximity to
the road, the exceedances noted are attributable to pavement since no other locations away from
the road appear affected (thus no release from historical operations).  Therefore, the
Sl recommended no further action.

Arsenic was detected in one composite surface soil sample at concentrations greater than the
TRRP Tier 1 ™'S0ilcoms, PCL. Copper was detected in one composite soil sample at concentrations
greater than the TRRP Tier 1 T'Soileomp PCL. Lead was detected in one composite soil sample and
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one soil subsample at concentrations greater than the TRRP Tier 1 T'S0ilcomy PCL and Tier 2

accordance with CERCLA guidelines.
for metals.

Therefore, the SI recommended that the STR site proceed to the RI phase, in
Figure 10-5 shows the Sl soil sampling exceedances

10.6 Site Location, History, and Physical Features Closed Skeet Ranges — CSR

The former CSR (Figure 10-2) was a WWIl-era
training range located on the easternmost side of the
Gunnery Department Training Complex. Comprised of
five skeet firing arcs facing to the northeast situated
end-to-end, the CSR consisted of approximately
During the SI, the CSR was divided into
1) the Skeet Range,
described as 5.7 acres of the original skeet range that
fell outside of the boundary of the Sands Skeet Club;
and 2) the
Additional sampling

necessary to assess remedial alternatives; therefore,

17 acres.
two investigation areas:

remaining Closed Skeet Ranges.

in the Skeet Range is not

this section focuses on the CSR.

The CSR is mainly flat, with a slight slope to the south.

or streams present on the CSR.

CSR
Size — 17 acres
Former use — five skeet firing arcs, oriented

northeast; relocated 100 ft to the north in
1973 and 400 feet to the east in 1982,
each time with two new skeet arcs

Primary elements — a “high” skeet house on the
left side of each arc, a “low” skeet house on
the right side, and a trap house centered in
front of each arc. Wooden fences,
approximately 15 feet in height, separated
each firing arc. Other structures: clay target
storage houses, observation shelters.

Munitions — small arms, primarily shotguns
(12-, 16-, 20-gage, and .410
ammunition)

Total SDZ — 900-foot
skeet arc)

caliber

radius SDZ for each

There are no natural lakes, rivers,

Historical documentation (station records and drawings) and NAS Corpus Christi personnel
indicated that no other explosives or munitions were used at the site and the site was not used for
There is no evidence of MEC at the CSR.
CSR encompasses the firing arc, target area, and impact area where the lead shot and broken clay
The in 1973 and 1982,
It was demolished on an unknown date, and the area is not currently used

any other purposes. The site boundary for the

targets would be found. after relocated
shut down in 2003.

for military purposes.

range was, being

Current use is as open undeveloped land. Future use is not expected to

change.
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Potential or Known Contamination — CSR

At the firing points of the CSR, lead (from lead-based primers) and unburned smokeless powders
(primarily containing nitroglycerin) may have accumulated in the surface soil as a result of ejection
of unburned powders and lead from shotguns. Downrange of the firing points, metals
(primarily lead and to a lesser extent antimony, arsenic, copper, tin, and zinc) and PAHs
(from pitch tar used in the clay pigeon targets) may be present in surface soil.

During the SI, nitroglycerin in soil was found to be below TRRP Tier 1 T'S0ilcomp PCL and
TRRP Tier 2 GWSoiImg PCL. PAHs, specifically benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected in
surface soil composite samples and subsamples at concentrations greater than the TRRP Tier 1
T "™'S0ilgoms PCL (Figure 10-6).

Antimony and arsenic were detected in two composite surface soil samples at concentrations
greater than TRRP Tier 1 ™Soilcemy, and TRRP Tier 2 ®“Soil,,; PCLs. Lead was detected in
12 composite surface soil samples and one surface soil subsample at concentrations greater than
TRRP Tier 1 ™Soilcomy and TRRP Tier 2 ®“Soil,,y PCL. Figure 10-7 shows the Sl soil sampling
exceedances for metals.

Due to the elevated PAHs and metals concentrations exceeding screening levels, the
SI recommended that the CSR site proceed to the RI phase, in accordance with CERCLA guidelines.

10.9 Site Geology and Hydrogeology

No borings have been completed at the former Gunnery Training Complex to depths deeper than
12 inches; therefore, subsurface information is not complete. However, available data from the
PA (Malcolm Pirnie 2005) and SI (Tt 2010) suggest the following regional lithology:

The coastal plain of the Corpus Christi area is underlain by Pleistocene river, delta, and
shoreline sediments deposited during the interglacial periods. NAS Corpus Christi is underlain by
the Beaumont Formation, characterized by barrier islands and beach deposits composed of
fine grained sands. Numerous pimple mounds and poorly defined relic beach ridges characterize
the land surface. Locally active sand dunes are present in undisturbed areas. The barrier island
and beach deposits of the Beaumont Formation are typically less than 60 feet thick.
Other stratigraphic units, in order of increasing age, include the Montgomery Formation,
Lissie Formation, Willis Formation, and the Goliad Sand. (Malcolm Pirnie 2005).

ws 10-12



97°17'40"W

97°17'30"W

97°17'20"W

38A
) 38
CSR-SS026 [0-1'] COMPOSITE 378\~ g as
PARAMETER RESULT TIER 1 PCL 4
BENZO (A) ANTHRACENE 12.4 5.7 A g S8C
BENZO (A) PYRENE 18 0.56 & §° o R4
BENZO (B) FLUORANTHENE ~ 11.2 5.7 37
INDENO (1,2,3-CD) PYRENE 7.56 5.7 368 ;“B
$ =p $ 34A
34C
36A & 36C S6E & 34E
$36 A4 338 34 * %
30A 2
35C 36D 34D 24A
35B Q 33A 33C $ 29B Q $-
CSR-SS019[0-1]  COMPOSITE & 35 5 & & .30 %o, 24
PARAMETER RESULT TIER 1 PCL 35A Py B 308 & & 218
BENZO (A) PYRENE 3.7 0.56 & 33D A aec 0 £ 24¢
318~ 32A 55 288 % e 296 @)
6327 & 20 *28 4
CSR-SS025 [0-1'] COMPOSITE
PARAMETER RESULT TIER 1 PCL 31A
BENZO (A) ANTHRACENE 85.5 5.7
BENZO (A) PYRENE 79.5 0.56 )
BENZO (B) FLUORANTHENE 102 5.7 SASSASMSE(?SR[O'” COMPOS'TREESULT TIER 1 PCL
z DIBENZO (A,H) ANTHRACENE ~ 12.8 0.55 BENZO (&) PYRENE 6537 0.56
] INDENO (1,2,3-CD) PYRENE 47.2 5.7 : :
<
R~
h CSR-SS018 [0-1]  COMPOSITE CSR-SS004 [0-1] ~ COMPOSITE
PARAMETER RESULT TIER 1 PCL PARAMETER RESULT TIER 1 PCL
BENZO (A) ANTHRACENE 26.2 5.7 BENZO (A) PYRENE 4.82JL 0.56
BENZO (A) PYRENE 31 0.56
BENZO (B) FLUORANTHENE  44.4 5.7 )
DIBENZO (AH) ANTHRACENE ~ 6.25 0.55 CORSS003M0-11  COMPOSITE - HER 1 PCL
INDENO (1,2,3-CD) PYRENE 216 57 BENZO (A) PYRENE 0.878 J 0.56
CSR-SS012 [0-11 COMPOSITE }
PARAMETER RESULT TIER 1 PCL (P:/ERRASI\/ISEO'I(')EREO_].] COMPOSITREESULT TIER 1 PCL
BENZO (A) ANTHRACENE 46.3J 5.7
BENZO (A) PYRENE 507 0.56 BENZO (A) PYRENE 1.88 0.56
BENZO (B) FLUORANTHENE  69.8 J 57 DIBENZO (A,H) ANTHRACENE 0.887 0.55
DIBENZO (A,H) ANTHRACENE  11.8 0.55
INDENO (1,2,3-CD) PYRENE 40.4 ] 5.7
CSR-SS012[0-17- DUP  COMPOSITE
PARAMETER RESULT TIER 1 PCL
BENZO (A) ANTHRACENE 84.3J 5.7
BENZO (A) PYRENE 91.7J 0.56 . .
BENZO (B) FLUORANTHENE 126 J 5.7 SESASMSS%R[O 11 COMPOS'TREESULT TIER 1 PCL
DIBENZO (A,H) ANTHRACENE ~ 21.5 0.55 BENZO (A) ANTHRACENE o1 7
INDENO (1,2,3-CD) PYRENE 7751 5.7 s08———— | BENZO (A) PYRENE 216 0.56
BENZO (B) FLUORANTHENE ~ 34.2 5.7
CSR-SS006 [0-1] COMPOSITE DIBENZO (A,H) ANTHRACENE  5.74 0.55
Rl pramat: RESULT TIER 1 PCL INDENO (1,2,3-CD) PYRENE 17.6 5.7
BENZO (A) ANTHRACENE 50.1J 5.7 39C
BENZO (A) PYRENE 55.7 J 0.56
BENZO (B) FLUORANTHENE  [83.3J 5.7
DIBENZO (A,H) ANTHRACENE 14.9 J 0.55
INDENO (1,2,3-CD) PYRENE 50.3J 5.7
CSR-SS006 [0-1' - DUP  COMPOSITE
PARAMETER RESULT TIER 1 PCL
BENZO (A) PYRENE 6.3J 0.56
z BENZO (B) FLUORANTHENE | 9.39J 5.7
2 DIBENZO (A,H) ANTHRACENE | 2.15 J 0.55
N INDENO (1,2,3-CD) PYRENE 5.937J 5.7

Legend

4 Soil Sample Location

Former Firing Line

D Skeet Range 1

X:\Navy\NAS Corpus_Christi\qunnerf csr_pah.mxd

D Current Range

Former Range

Sampling Grid and Grid Identification

Notes:
- All units are milligrams/kilogram
- CSR-SS006 [0-1'] Sample Identification and Depth Interval

Color Key:
- 12 = Exceedance of Tier 1 PCL
- 13 = No Exceedance

1 inch = 200 feet
200

400
Feet

FIGURE 10-6
N S| SOIL SAMPLE LOCATIONS
PAH EXCEEDANCES
‘@‘ CLOSED SKEET RANGES
NAS CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

REQUESTED BY: C. BARNETT

DATE: 4/15/2013

DRAWN BY: B.LIPSCOMB

TASK ORDER NUMBER: XXXXX

27°41'10"N

27°41'0"N



27°41'10"N

27°41'0"N

&  Exceedance of TRRP Tier 1 Total Soil Combined PCL
%  No Exceedance

4 Soil Sample Location

Former Firing Line

D Current Range

Former Range

D Skeet Range

1 | Sampling Grid and Grid Identification

- All units are milligrams/kilogram
- CSR-SS002 [0-1'] Sample Identification
and Depth Interval

Color Key:
- 36 = Exceedance of Tier 1 PCL
- 13 = No Exceedance

1 inch = 200 feet
200

400
Feet

&

SI SOIL SAMPLE LOCATIONS
METAL EXCEEDANCES
CLOSED SKEET RANGES
NAS CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

97°17'40"W 97°17'30"W 97°1720"W
CSR-SS033[0-1] COMPOSITE
PARAMETER RESULT TIER 1 PCL
LEAD 666 500
CSR-SS036 [0-17 COMPOSITE CSR-SS028 [0-1'] COMPOSITE
PARAMETER RESULT TIER 1 PCL PARAMETER RESULT TIER 1 PCL
LEAD 35700 500 37A LEAD 506 500
ANTIMONY 609 15
ARSENIC 134 24
;ﬁB CSR-SS021[0-17 COMPOSITE
PARAMETER RESULT TIER 1 PCL
36A & aec JOF / LEAD 684 500
35C 36 2:1A
358 $’ 36D, 33A
& 35 e $24{3 CSR-SS015[0-1'] COMPOSITE
24¢ PARAMETER RESULT TIER 1 PCL
206 & ) LEAD 616 500
CSR-SS032 [0-1'] COMPOSITE
PARAMETER RESULT TIER 1 PCL 178
LEAD 868 500
CSR-SS031[0-11 COMPOSITE
PARAMETER RESULT TIER1PCL |
LEAD 744 500
CSR-SS027 [0-11 COMPOSITE
EQESMETER R%ﬁg LT T'Ego(l) PCL I CSR-SS004 [0-1] COMPOSITE
PARAMETER RESULT TIER 1 PCL
LEAD 47600 500
CSR-SS020 [0-1'] COMPOSITE ANTIMONY 1600 15
PARAMETER RESULT TIER 1 PCL H ARSENIC S77 24
LEAD 1060 500
CSR-SS014 [0-17 COMPOSITE
PARAMETER RESULT
LEAD 616
CSR-SS002 [0-17 COMPOSITE
PARAMETER RESULT TIER 1 PCL
LEAD 509 JL 500
E
ﬂ
Legend Notes: FIGURE 10-7

REQUESTED BY: C. BARNETT

DATE: 4/15/2013

DRAWN BY: B.LIPSCOMB

TASK ORDER NUMBER: XXXXX

27°41'10"N

27°41'0"N



Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
Naval Air Station Corpus Christi, Texas

SAP Worksheet #10

Revision No: 0; September 2013

According to the PA, depth to groundwater at NAS Corpus Christi ranges from 4 to 16 feet below
ground surface (bgs), although in the vicinity of the former Gunnery Training Complex, it ranges
from 8 to 16 feet bgs. The shallow groundwater zone is subject to saltwater intrusion due to the
three bays surrounding NAS Corpus Christi. The water table aquifer (to approximately
250 feet bgs) is predominantly sandy material overlying a low permeability clay zone.
Regional groundwater flow is to the northeast; however, at the former Gunnery Training Complex,
groundwater flow is west toward Oso Bay. Total dissolved solids in groundwater near the
former Gunnery Training Complex range from 300 to 11,000 milligrams per Liter; there are no
identified users of the shallow groundwater zone. Artesian aquifers underlying NAS Corpus Christi
(250 to 2,800 feet bgs) are moderately to highly saline; potential use is limited. NAS Corpus Christi
obtains potable water from Lake Corpus Christi, 40 miles northwest of the installation.
(Malcolm Pirnie 2005).

The Final Affected Property Assessment Report Installation Restoration Sites 1, 3, and 4 and
Building 8 (EnSafe 2001) classified the shallow aquifer at NAS Corpus Christi as a Class 3
groundwater resource based on the Draft-Final Aquifer Characterization Report, Building 8
(EnSafe/Allen & Hoshall 1996) and the Potential Receptor Survey conducted during the
Affected Property Assessment.

During the SI, soil samples were collected at depths ranging from 1 to 3 feet bgs, with most
samples being from the 0 to 1 foot bgs interval. Generally, the lithology of the soil consisted of
gray to tan very fine grained silty to clayey sand. Groundwater was not encountered during the SI.

10.10 Conceptual Site Models — All Ranges
The information presented in the preceding sections was used to develop the
former Gunnery Training Complex CSMs shown on the following figures:

. Figure 10-8 Fixed Target Range
° Figure 10-9  North Trap Range

° Figure 10-10 South Trap Range

. Figure 10-11 Closed Skeet Ranges
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10.10.1 Nature and Extent — Data Gaps
As discussed above, constituents were identified in the Sl at four sites above TRRP PCLs, but
extent was not fully delineated. These are summarized in Table 10-1.

Table 10-1
Nature and Extent Data Gaps from the SlI
Constituents Detected above PCLs

Polycyclic Aromatic
Site Metals Hydrocarbons Munitions Constituents
FTR Lead, antimony None Below PCLs
NTR Lead Not Applicable [a] Below PCLs
STR Arsenic, copper, lead Not Applicable [a] Below PCLs
benzo(a)anthracene
benzo(a)pyrene
CSR Antimony, arsenic, lead benzo(b)fluoranthene Below PCLs
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

Notes:
PCLs = Protective concentration levels
[a] = PAHs were associated with asphalt paving materials, and not recommended for further evaluation in the RI

X-ray fluorescence (XRF) was used to delineate metals during the Sl, with 85 percent correlation
for the former Gunnery Training Complex as a whole. However, some of the sampling proposed in
the RI to delineate data gaps will address areas with poor correlation.

Additional sampling, described in Worksheet#17, is required to delineate nature and extent for
metals and PAHSs.

10.10.2 Migration Pathways — All Ranges

As a result of lead in surface soil, a potential risk exists to human health. Lead in surface soil could
potentially migrate to subsurface soil and sediment via surface water flow. Clay pigeons may be a
potential source of PAHSs to soil and sediment via surface water runoff.

Lead in surface soil could also potentially infiltrate to the shallow water-bearing zone based on
exceedances of the TRRP soil to groundwater PCL. However, the likelihood for migration to
groundwater was determined to be low in the SI (Tt 2010) given the soil's cation-exchange
capacity, pH, and total organic carbon. The potential PAH migration from soil to groundwater is
also low considering PAHs’ low solubility and affinity for soils.
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Further evaluation of soil-to-groundwater leachability is an objective of the RI.

10.10.3 Receptors, Exposure Pathways, and Future Land Use — All Ranges

Current human receptors include Navy personnel that may use the site, construction or
maintenance workers, Navy-escorted visitors (e.g., contractors conducting environmental or
ecological surveys), and trespassers (e.g., authorized personnel who may wander outside of
designated areas). The facility’s current land uses are expected to remain unchanged in the
near future. Therefore, the following human health exposure scenarios will be evaluated during
the risk assessment, consistent with current and projected land use:

) Construction/maintenance worker
. Visitor/trespasser

Residential exposures are not considered a reasonable land use, given the proximity of the
former ranges to the airfield.

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). Site habitats will be characterized using
TCEQ's Tier 1 Ecological Exclusion Criteria Checklist to assess whether viable ecological receptors
are present.
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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

Results generated during the Site Inspection (SI) indicate that soil was impacted by
site constituents (antimony, arsenic, copper, lead, and polynuclear aromatic hydrocarbons [PAHS]);
however, the current dataset is insufficient to determine the extent of impacted soil that poses a
risk to human health and the environment and assess whether soil contamination has the potential
to leach to groundwater.

11.2 Goals of the Study

The goal of the Remedial Investigation/Feasibility (RI/FS) is to further evaluate the nature and
extent of impacted soil and assess potential risk to human health and the environment.
To fill data gaps identified in the Sl, additional soil samples will be collected and analyzed for
antimony, arsenic, copper, lead, and PAHs in areas that exceeded screening levels in two intervals:
extent samples in surface soil at in the 0- to 1-foot below ground surface (bgs) interval and
vertical delineation samples in the 1- to 2-foot bgs interval. Findings will provide information to
determine if  additional investigation is required, establish a sound  basis for
remedial decision-making, or to request no further action. Supplemental data will also be collected
to further assess soil-to-groundwater leachability.

Principal study questions (PSQs), developed to define decision statements to resolve the problem,
are as follows:

. PSQ1: Do concentrations in soil exceed human health project action levels (PALS), resulting
in the need for further evaluation via human health risk assessment (HHRA)?

. PSQ2: Do sufficient ecological receptors exist at the site or in the immediate vicinity,
resulting in the need for further evaluation via ecological risk assessment?

° PSQ3: Contingent on responses to PSQ1 and PSQ2, do chemicals of potential concern
(COPC) concentrations in soil pose unacceptable risks to human health and/or ecological
receptors, thus requiring follow-up action?
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PSQ4: Do locations with the highest soil concentrations exhibit leaching potential,
thus indicating the potential for COPCs to mobilize to groundwater?

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

Assess whether COPCs in soil exceed PALs.

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

Evaluate whether COPCs in soil pose an unacceptable risk to human health or
ecological receptors (if present) and therefore, require corrective action.

Assess the potential for COPCs to mobilize from soil to groundwater.

Analytical data and other information collected during both the Sl and RI field investigations will be

used to address the above-stated PSQs and project decision statements.

11.3

Information Inputs to Resolve the Problem

The inputs needed to resolve the project problem statement identified in Section 11.1 include the
following measurements, observations, data, and PALs as described below. Details of the

sampling design are presented in Worksheet #17.

Chemical Data: Soil will be sampled for select metals (antimony, arsenic, copper, and lead)
and PAHs to supplement the existing dataset to determine if target analytes are present.
The concentrations of any detected target analytes will be compared to their
respective PALs as part of the risk evaluation to support the decision making process.
Historical soil chemical data (SI data) will be used in the evaluation.

Soil-to-Groundwater Evaluation Parameters: To allow development of site-specific Tier 2
protective concentration levels (PCLs), if it is determined appropriate for any of the ranges
in the former Gunnery Training Complex, total organic carbon (TOC) and pH will be
determined for a subset of select soil samples at each site. Tier 2 PCLs will be calculated in
accordance with 350 Texas Administrative Code (TAC) Subchapter D.
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In addition, as a supplemental line of evidence regarding the potential for
contaminant migration from soil to groundwater, the Synthetic Precipitation
Leaching Procedure (SPLP) analysis will be performed for select metals (antimony, arsenic,
copper, and lead) and PAHs at the highest concentration locations in each small arms
range being assessed by the RI field investigation. These data are necessary for fate and
transport evaluations.

Ecological Checklist and Screening Risk Assessment: Site habitats will be characterized
using the Texas Commission on Environmental Quality’s (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). The results of the SRA
(if required) will determine the need for conducting a Baseline Ecological Risk Assessment.

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.

Geologic Information: Historical information onsite-specific geology obtained during the
previous Sl activities will be supplemented during the RI/FS through observations made
during soil boring activities.  Onsite geologists/engineers will use the Unified Soil
Classification System to thoroughly describe soil characteristics.

Project Action Limits: This RI/FS requires laboratory data be compared to screening values
so that appropriate decisions can be made. Laboratory quantitation limits must be
low enough to measure COPC concentrations equal to or less than the applicable
screening values. Chemical data will be compared to PALs, as detailed on Worksheet #15,
as an initial screening value to assess site COPCs. The PAL hierarchy and sources are as
follows.

— Human Health (Direct Exposure Evaluation): Soil analytical results will be evaluated
against: 1) Texas-Specific Soil Background Concentrations (where applicable);

Ws 11-3



Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
Naval Air Station Corpus Christi, Texas

SAP Worksheet #11

Revision No: 0; September 2013

2) Texas Risk Reduction Program (TRRP) Tier 1 commercial/industrial PCLs
(June 2012), 0.5 acre total combined soil (™'Soilcomy); and 3) Tier 1 soil to
groundwater (®“Soilgasss), 0.5 acre PCLs for Class 3 groundwater. As previously
discussed, site-specific parameters (pH and TOC) may be used in the Tier 2
equations to develop site-specific PCLs for further evaluation of the data.

Ecological:  Soil analytical results will be evaluated using Ecological Screening
Benchmarks from the Update to Guidance for Conducting Ecological Risk
Assessments at Remediation Sites in Texas RG-263 (Revised), (January 2006),
Table 3-4 Ecological Benchmarks for Soil. Typically, the table lists benchmarks for
earthworms and plants; the lower of these values will be used for the
ecological screening. Table 3-4 also lists the median Texas background
concentration for most metals. Where the median background is higher than the
benchmark, the background value will be used in the evaluation in accordance with
the guidance document. According to the TCEQ website, the Guidance for
Conducting Ecological Risk Assessments at Remediation Sites in Texas is currently
under revision; before  performing the ecological risk evaluation,
Resolution Consultants will confirm whether the updated guidance document is
available and use it as applicable.

Soil-to-Groundwater Pathway: SPLP analytical results from all four ranges will be
compared to TRRP Tier 1 Commercial/Industrial Screening Levels (June 2012) for
Class 3 groundwater (°"GWocsss). SPLP analytical results from the South Trap Range
(adjacent to Oso Bay) also will be compared to Texas Aquatic Life Surface Water
Risk-Based Exposure Limits for saltwater, chronic criteria (2011). The
SPLP evaluation will be used as a supplemental line of evidence regarding the
potential soil to groundwater migration pathway.

Risk Assessments: Previously collected SI data will be used along with the newly collected

Rl data to determine the nature and extent of COPCs and to assess risk to human and

ecological receptors at the Fixed Target Range, North Trap Range, South Trap Range,
and Closed Skeet Range. These risk assessments will be conducted in accordance with

U.S. Environmental Protection Agency (U.S. EPA) protocols and Navy guidance documents

for HHRAs and ecological risk assessments (if performed).
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11.4 Boundaries for the Study

The populations of interest for soil are the soils that have been contaminated either directly
(by site operations) or indirectly (by subsequent migration of contaminants), as documented in the
S| Report. An investigation of groundwater underlying the site and surface water in
adjoining water bodies is beyond the scope of this investigation but may be required in the
future based, in part, on the results of this investigation.

The horizontal study boundary for the RI will encompass each area that, based on the SI Report,
was impacted by site activities. Lateral expansion of this horizontal study boundary is necessary
where COPCs were identified above screening levels to further characterize the extent of
contamination for remedy selection.

The vertical study boundary for soil in the SI was limited to 1 foot. The vertical boundary for the Rl
is extended to include the 1- to 2-foot interval bgs to determine whether COPCs have
migrated downward. Typically, the COPCs for the former Gunnery Training Complex,
(antimony, arsenic, copper, lead, and PAHs) tend not to migrate to a significant depth.
Therefore, for the purpose of this RI, the direction of contact soil risk assessment will be based on
concentrations to a maximum depth of 2 feet. The exposure unit represented by the
exposure point concentrations will be the entire volume of contaminated soil, divided as necessary
to allow separate evaluations of the two sampling intervals, 0- to 1-foot and 1- to 2-feet.

Temporal boundaries are not a significant consideration in this study because concentrations are
anticipated to be relatively unchanged (stable) over the course of time needed to conduct the
environmental investigations and into the foreseeable future; therefore, no temporal
constraints exist.

11.5 Analytical Approach

The RI will address data gaps and assess potential threats to human health and the environment at the
former Gunnery Training Complex. Biased sampling locations will be collected within, and as
necessary to delineate contamination, the exterior of the suspected contaminated areas based on
the SI. Sampling locations may be adjusted based on field observations and
professional judgment.
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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,
human health and ecological screening results, and effective pathways to determine if the site
poses any unacceptable risk. The resulting decision rules are summarized below.

Decision Rule 1: If a COPC at a sampling point exceeds its human health soil PAL, then that
sampling point will be considered within the extent of contamination. Concentrations of COPCs
below human health PALs will be considered outside of the extent of contamination and
No Further Action will be recommended.

Decision Rule 2: If a COPC at a sampling point exceeds its human health soil PAL, then an HHRA
will be performed to determine if unacceptable risks are present. If a COPC at a sampling point is
below its acceptable human health risk level, then No Further Action is required to evaluate risks to
human health.

Decision Rule 3: If the ecological checklist and resulting scientific management decision indicate
the presence of sufficient ecological habitat, then an ecological SRA will be performed to
determine if unacceptable risk is present.® If the ecological checklist and/or SRA, along with the
resulting scientific management decision do not indicate the presence of sufficient ecological
habitat, then No Further Action is required to evaluate ecological risks.

Decision Rule 4: If the results of the HHRA or SRA (if required) indicate a soil COPC presents an
unacceptable risk to human health and/or environment, then follow-up action may be required.
Conversely, if results of the risk assessment indicate that soil COPCs do not present an
unacceptable risk for human health and/or environment, then No Further Action will be
recommended.

Decision Rule 5: If soil concentrations exhibit leaching potential for COPCs to mobilize to
groundwater, then evaluate of the need for groundwater investigation; otherwise, do not
recommend a groundwater investigation be initiated on the basis of soil concentrations.

! Supplemental sampling may be necessary to further characterize receptors if a Baseline Ecological Risk Assessment is needed. If
required, sampling will be scoped upon completion of the Screening Risk Assessment.
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11.6 Performance Criteria
The objective of this section is to complete the following:

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

Sampling Strategy — The soil sampling design was developed to further characterize contaminant
concentrations historically detected in soil at the site. Biased sampling will be used to collect soil
from additional locations to fill data gaps for decision making purposes. This sampling approach
was determined to be the most appropriate due to the availability of previous sampling data at the
site.

Sources of Error — Sources of error in the Rl 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:
. Use standard field sampling methodologies (as discussed in Worksheets #18 and #21).
. 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.
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° 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 biased sampling plan (i.e., sampling locations positions), 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 this Sampling and Analysis Plan.

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 the
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.
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Portable document format copies of all analytical data packages will be stored on CD-ROM,
archived in the NAVFAC Atlantic Administrative Record, and uploaded 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 historical sampling locations, 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 has
occurred. The sample design, rationale, and locations are presented in summarized in
Worksheets #17 and #18. These worksheets identify where soil 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

QC Sample

Analytical Group

Frequency

Data Quality
Indicators

Measurement Performance Criteria

Equipment Rinsate Blanks

PAHs and select metals
(antimony, arsenic, copper,
and lead)

One per matrix per
sampling event *

Accuracy/Bias/
Contamination

No analytes > %% {4, except common lab
contaminants, which must be < LOQ

Field Duplicates

PAHs and select metals
(antimony, arsenic, copper,
and lead)

One per
10 field samples

Precision

Values > 5X LOQ: RPD must be
<30 (aqueous); <50 (solids)?.

Matrix Spike/Matrix Spike Duplicate

PAHs and select metals
(antimony, arsenic, copper,
and lead)

One pair per
20 field samples

Accuracy/Bias/
Precision

Percent recoveries — DoD QSM Limits
RPD must be < 30 (PAHs)
RPD must be < 20 (metals)

Cooler Temperature Indicator

All

One per cooler

Representativeness

Temperature less than 6 degrees Celsius

Notes:

! Equipment rinsate blanks will be collected if decontamination is required and will not apply if dedicated equipment is used.

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.

QC = Quality control

PAHs =  Polynuclear aromatic 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

Secondary
Data

Data Source
(originating organization,
report title and date)

Data Generator(s)
(originating organization, data types, data
generation / collection dates)

Limitations

How Data Will Be Used on Data Use

Historical Background

Final Preliminary Assessment,

Originating Organization: Malcolm Pirnie, Inc.

Background information was used in

Information Naval Air Station Corpus Christi, Texas, |Data Types: Background information lanning of the samoling effort None
April 2005 Data Collection Dates: 2005 P 9 pling
Sampling and Analysis Plan
Historical Background (FIE/ql sampling Plan a{m’ Originating .Or ganization: _Tetra Te_ch NUS, Inc. Background information was used in
Information Quality Assurance Project Plan) for Data Types: Background information lanning of the samoling effort None
Small Arms Ranges, Naval Air Station Data Collection Dates. 2009 P 9 pling
Corpus Christi, Texas, 1 November 2009
Background information,
Historical Backaround current conceptual site model, and
X9 . . Originating Organization. Tetra Tech NUS, Inc. findings and recommendations were
Information, Site Inspection Report for the ) . . )
. . Data Types: Background information, used in planning of the
Conceptual Site Model, | Gunnery Training Complex, . . - . . .
Conclusions and conceptual site model, analytical data, findings sampling effort. Analytical data will None

Recommendations,
Analytical Data

Naval Air Station Corpus Christi, Texas,
July 2010

and recommendations
Data Collection Dates. 2010

be used during the
Remedial Investigation/Feasibility
Study to assess potential risk and

remedial decisions.
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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

. 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 Naval Air Station (NAS) Corpus Christi point of
contact (POC) will be notified of Resolution Consultants’ mobilizations a 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 seven 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 three 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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Soil Sampling — Soil samples (0-1 foot below ground surface [bgs] and 1-2 feet bgs) will be
collected using a stainless steel spoon, trowel, hand auger, or disposable sampler in
accordance with Standard Operating Procedure (SOP)-3-21. The areas to be sampled will be
cleared of any surface debris (i.e., leaves, twigs). Larger debris items such as twigs, roots, or
stones are removed from the sample prior to transfer to the appropriate sample container.
All soil samples will be collected as discrete grab samples. After sampling, each borehole will be
backfilled to within 6 inches of grade using soil cuttings removed from the borehole. The
numbers and types of samples to be collected at each site along with associated analytical
programs are presented in Worksheets #17, #18, and #19. Sample handling will be in accordance
with SOP-3-03A and SOP-3-04A.

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 Environmental Commission on Environmental Quality (TCEQ) Tier | 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.

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.
WS 14-2




Sampling and Analysis Plan

Former Gunnery Training Complex Remedial Investigation and Feasibility Study
Naval Air Station Corpus Christi, Texas

SAP Worksheet #14

Revision No: 0; September 2013

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-3-05TX. 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.

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 laboratory will be accredited through the Department of Defense Environmental
Laboratory Accreditation (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).
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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 Ilaboratory.
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.

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 