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EXECUTIVE SUMMARY

This three-volume set presents the planning documents for undertaking a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at the U.S.
Naval Station (NAVSTA), Mayport, Florida.

The purpose of the Mayport RFI is to provide the information necessary to conduct
a health and environmental assessment and to design corrective measures, if
required, for each of the solid waste management units (SWMUs) identified in the
station hazardous waste management permit (H016-118598) issued March 25, 1988.
To achieve this objective, the RFI will collect data sufficient to determine the
nature and extent of any releases of contaminants and the potential pathways of
contaminant migration via air, land, surface water, and groundwater.

The RFI planning documents consist of the following plans presented in three
volumes.

Volume I  Workplan
: Data Management Plan
Project Management Plan

Volume II Sampling and Analysis Plan
Site Management Plan
Quality Assurance Plans

Volume III Health and Safety Plan

Together the three volumes present the scope of the RFI with associated
methodology and rationale; quality assurance and health and safety procedures;
data storage, handling, and presentation formats; and the project management
approach.

The RFI conducted at NAVSTA Mayport will be consistent with the requirements of
the Hazardous and Solid Waste Amendments (HSWA) permit. The following sites have
been identified as solid waste management units and are included in the RFI at
NAVSTA Mayport. Site numbering and nomenclature are in accordance with the U.S.
Environmental Protection Agency (USEPA) RCRA Facility Assessment, September 1989.

SWMU 1 Landfill A
SWMU 2 Landfill B
SWMU 3 Landfill D
SWMU 4 Landfill E
SWMU 5 Landfill F
SWMU 6 Waste 0il Pit
sSwMuU 7 0Oily Waste Treatment Plant Sludge Beds
SWMU 8 Oily Waste Treatment Plant Percolation Pond
SWMU 9 0Oily Waste Treatment Plant
SWMU 10 RCRA Hazardous Waste Storage Area
SWMU 11 Fuel Spill Area
SWMU 12 Neutralization Basin
Mayport.SAP
FO4.FGB.10.91 X




SWMU 13
SWMU 14
SWMU 15
SWMU 16
SWMU 17
SWMU 22

INTERIM FINAL

i

0ld Fire Training Area.
Mercury/Oily Waste Spill Area
0ld Pesticide Handling Area
0ld Transformer Storage Yard
Carbonaceous Fuel Boiler
Building 1600 Blasting Area

Existing well and sample location designations were defined under the Navy
Installation Restoration Program (NIRP). For consistency, the same well and
sample location designation scheme will be maintained. Therefore, well and
sample designations may vary from SWMU numbers. NIRP site numbers and SWMUs will
be cross referenced as needed.

Mayport. SAP
FO4.FGB.70.91
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1.0 INTRODUCTION

ABR Environmental Services, Inc. (ABB-ES), under contract to Southern Division,
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) , has prepared this
Sampling and Analysis Plan (SAP) for a Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) at the Naval Station (NAVSTA) Mayport,
Florida. This SAP contains the field procedure information required to complete
. the tasks described in the NAVSTA Mayport Workplan (Volume I).

The purpose of the SAP is to ensure that all information and data are valid and
properly documented in an effort to provide representative data to characterize
the environmental setting, source, and releases of hazardous constituents at each
Solid Waste Management Unit- (SWMU) at NAVSTA Mayport. It also provides the
mechanism for planning and approving field activities. The SAP will be amended
or revised, on an as-needed basis, during the RFI as the requirements for field
activities are reassessed or rescoped.

The NAVSTA Mayport Workplan (Volume I) contains the rationale and overall
approach for the proposed RFI activities. It also provides additional background
information and includes a review of the existing database for the SWMUs. The
RFI, described in the Workplan and detailed in this SAP, includes the following
activities: magnetometer survey, monitoring well installation, monitoring well
measuring point survey, aquifer hydraulic properties testing, groundwater
sampling, surface soil sampling, surface water and sediment sampling, soil gas
screening, and chemical laboratory analyses. Each RFI activity will be conducted
in accordance with U.S. Navy and U.S. Environmental Protection Agency (USEPA)
guidelines, the SAP, and the site-specific Health and Safety Plan (HASP).
Changes in the established guidelines and protocols made because of field
circumstances will be recorded and documented. Procedures and documentation for
field changes and corrective action are presented in Section 3.1.11 of this SAP.
SOUTHNAVFACENGCOM and the USEPA Region IV Administration will be consulted for
comment and approval before any changes are made in the investigation scope if
in the judgement of the Task Order Manager (TOM) and RFI Task Leader, unantici-
pated site conditions or intermediate findings require significant changes in the
RF1 strategy. '

The SAP is divided into five major parts: the Site Management Plan (SMP)
(Seetion 2.0), the Field Sampling Plan (FSP) (Section 3.0), the Comprehensive
Quality Assurance Project Plan (QAPP) (Appendix A), the Site-Specific Quality
Assurance Plan (QAP) (Appendix B), and CHM Hill Laboratory QAPP (Appendix C) for
the Navy's environmental programs. These plans include the following types of
information. ‘

.  The SMP includes the operations plan outlining the field team organiza-
tion and responsibilities to the project. The SMP also addresses site
security and control of access by unauthorized personnel.

. The FSP includes sampling and analytical objectives and the number,
type, and location of samples to be collected during the field investi-
-gation.

Mayport.SAP
FO4.FGB.10.91 11
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« The Comprehensive QAPP specifies the project quality assurance
requirements and procedures, quality assurance requirements and
procedures for field activities, and quality assurance requirements and
procedures for sample analysis and data management.

. The site-specific QAP includes outlines of task objectives, task
organization, analytical programs, and sample numbers for each site,
and presents Technical Memoranda for project-specific activities such
as drilling, subsurface soil sampling, monitoring well installation,
groundwater sampling, surface soil sampling, sediment sampling, surface
water sampling, decontamination procedures, slug tests, soil gas
measurements, and field screening for polychlorinated biphenyls (PCB).

« The CHM Hill Quality Assurance Project Plan includes Standard
Operating Procedures and Quality Assurance/Quality Control objectives
and procedures for laboratory chemical analysis. '

Background information on Naval Station Mayport and the subject SWMUs is
presented in Volume I, Workplan. Investigation rationale and strategies are also
discussed in Volume I. Volume II, SAP, presents the specific procedures and
methods to be followed during field investigations at each SWMU.

The regional location of NAVSTA Mayport is presented in Figure 1-1. SswMU
locations are presented in Figure 1-2. A listing of the SWMUs addressed by the
SAP is presented in Table 1-1. The reader is referred to Volume I, Workplanm, for
background information and investigation rationale. Volume I1I1 contains the
Health and Safety Plan (HASP) which presents the project’s health and safety
program for field activities.

Mayport SAP
F04.FGB.10.91 1-2
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Table 1-1
Solid Waste Management Units
Sampling and Analysis Plan
_ NAVSTA Mayport
Mayport, Florida

Studies Which Include Site

e cumoNo? | Nod e ame ‘us | e | mm

1 A 1 Landfilt A Yes Yes Yes

2 e 2 Landfill B Yes Yes Yes

3 C 4 Landfill D Yes Yes Yos

4 D 5 Landfill E Yes Yes Yes

5 . E 6 Landfill F Yes Yeos Yes

6 F 8 Wasn Qil Pit Yos Yes Yes
7 G 8A OWTP Sludge Beds No No Yes —---

8 H 88 OWTP Percolation Pond No No Yeos

9 | 8c OWTP No No Yea

10 J 8D RCRA Hazardous Waste Storage Area No No Yes

1 K 9 Fuel Spill Area Yes Yes Yos

12 L 1 Noﬁut;;iﬂzation Basin Yes No Yes

13 M 13 Oid Fire Training Area Yes Yes Yes

14 N 14 Mercury/Oily Waste Spill Area Yes Yes Yeos

15 (o] 15 Oid Pesticide Handling Area Yes No Yes

16 P 16 Oid Transformer Storage Yard Yes Yos Yes

17 Q 17 Carbonaceous Fuel Boiler No No Yes

22 NA NA Building 1600 Blasting Area No No Yes

;g::man used in draft ACRA Faciiity Assessment, A.T. Kearney, Inc., 1589,

gnation used in HSWA Permit No. FLS 170 024 260, March 25, 1988.
3Designetion usad in NRP Expanded Site Investigation, E.C. Jordan, 1980,

Notes: RFA = RCRA (Resource Conservation and Recovery Act) Facilty Assessment, AT, Kearney, 1989 (draft),
HSWA = Hazardous and Solid Waste Amendments Permit No. HO16-118598.
NIRP = Nawal Instaftation Restoration Program.
SWMU = Solid Waste Management Unit. L T e
1AS = Initial Assessment Stucly, Environmental Science and Enginesring, 1986,
ESl = Expanded Site Investigation, E.C. Jordan, 1988,
AR = ACRA Facliity investigation.
OWTP = Oliy Waste Treatment Pant.

Maypoft.SAP
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2.0 SITE MANAGEMENT PLAN (SMP

This section provides general operating guidelines for access, security, and the
field team organization that will be implemented during RFI activities. The
proposed project organization is presented in Figure 2-1.

2.1 SITE CONTROL

2.1.1 Site Access Access to the base in general and to any restricted areas
will be with one security pass per vehicle. All information on personnel
involved in the project and a copy of the contract for the project will be
provided to security at least 2 weeks before the field work begins.

General site layout and sample collection locations are presented in the FSP
(Section 3.0). All exploration and sampling stations are located onsite (Figure
2-2). NAVSTA Mayport will be responsible for obtaining keys to gates and locking
caps of existing monitoring wells for those areas on the station.

It is anticipated that limited access improvements to boring locations will be
required in the wooded areas adjacent to the landfills. The drilling subcontrac-
tor will be responsible for boring location access improvements including brush
removal and tree cutting. Such access improvements will be cleared beforehand
with NAVSTA Mayport. Sampling locations and routes of access will be staked and
marked with flags to facilitate locating sampling sites during future investiga-
tive activities. T

2.1.2 Site Security It is anticipated that full security (i.e., fencing) cannot
be established at any of the drilling locations. Therefore, at active boring
locations, open casings will be secured overnight by fastening the rotary drive
head over the upper end of the casing. Finished monitoring wells will be secured
by the installation of protective steel casings over well risers. The protective
steel casings will be fixed in the ground with concrete and equipped with locking
caps.

2.1.3 Communications Field persomnel will use telephones while on the base to
communicate with off-base parties and will have a list of emergency phone numbers
available at all times. Personnel conducting onsite work in one area of the
NAVSTA Mayport will use two-way radios with frequencies approved by the Navy to
maintain a communication link with personnel working in other areas. Daily
communications for access needs and scheduling site operations will be
coordinated with one representative from the Public Works Department, NAVSTA
Mayport. As of this writing, the representative from the NAVSTA Mayport will be
Mr. Mike Davenport.

2.1.4 Fileld Operations Drill rigs will either be left in a secured area or be
disabled each night before personnel leave a site. Final approval for boring
locations will be given by NAVSTA Mayport’s representative during a site
reconnaissance conducted prior to the beginning of the field work. Potable
water, which is necessary for drilling and decontamination procedures, will be
obtained at fire hydrant locations specified by the Public Works Department.

Mayport. SAP
FO4.FGB.10.91 : 2.4
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INTERIM FINAL

2.1.5 Decontamination Facilities The field work at the NAVSTA Mayport sites
will require mobilization and field support of subcontractors, sampling crews,
and survey crews. Staging and decontamination facilities will be needed to
conduct these operations. Staging of field operations will be done from vehicles
used by site investigation personnel and subcontractors. These vehicles will be
parked in uncontaminated areas identified for each site and will not require
decontamination.

Decontamination zones for personnel and equipment will be established during the
recomnaissance for each site. All contaminated materials and protective gear
will either be disposed of or containerized in these areas before site personnel
proceed to the clean zone.

A heavy equipment decontamination zone will be designated at each site. Drill
rigs, casings, rods, and associated downhole equipment plus well casing and
screen will be decontaminated -and-steam cleaned prior to setting up at each
boring or monitoring well location. In addition, the drill rig and all tools
will be decontaminated prior to entering and leaving NAVSTA Mayport. Sampling
tools will be decontaminated more frequently as required by the sampling protocol
established in Section 6.3 of the QAPP (Appendix A) and the procedures in the
project-specific Technical Memorandum "Decontamination Procedures,” Appendix B,
Volume II. '

2.1.6 Disposal of Wastes All borehole cuttings, ‘development water, drill
fluids, drill cuttings, and water resulting from monitoring well and piezometer
installation and development will be contained in Department of Transportation
(DOT) 17-C open top, 55-gallon drums, permanently labeled by well number and
stored in a location designated by the NAVSTA Mayport's Environmental Coordina-
tor.

Field monitoring of fluids and solids generated by monitoring well and piezometer
installation and development will be done for field screening and health and
safety monitoring using a portable OVA or PID. All drummed materials will be
sampled and analyzed for Toxicity Characteristic Leaching Procedure (TCLP) (USEPA
Method 1311). Determination of the proper method of disposal for investigation
derived wastes will be made upon assessment of TCLP and site field investigation
analytical data.

Material found to exceed TCLP concentration limits established in 40 CFR 261.24
will be transported to a suitable disposal facility by Defense Reutilization and
Marketing Organization (DRMO). Materials found not to exceed TCLP limits will
be disposed onsite under the supervision of NAVSTA Mayport's Environmental
Coordinator. '

2.2 PROJECT ORGANIZATION _AND MANAGEMENT Figure 2-1 shows the program
organization and its principal lines of communication for the NAVSTA Mayport RFI.
The responsibilities or the ABB-ES program positions and support organizations
are described in the Project Management Plan, Volume I, Work Plan.

Mayport. 5AP
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. The following is a list of key project staff. Resumes of key personnel are
located in Appendix B, Volume I. Revisions and identification of additional
personnel may be made prior to the initiation of RFI activities. A list of

emergency numbers is also contained in the HASP.

ABR Environmental Services

Raymond A. Allen, 11I, Corporate Officer

William S. Lawrence, Program Manager

Philip Georgariou, Task Order Manager

Gregory Brown, P.E., RF1 Task Leader

Jack Davis, HSO

John McVoy, QAO

Michael Keirm, Ph.D., Health and Environmental Assessment

SOUTHNAVFACENGCOM

Jim Reed, Engineer-in-Charge

NAVSTA Mayport
Mike Davenport, Environmental Coordinator

Technical Staff and Field Personnel. Qualified technical staff and field
personnel from ABB-ES or their subcontractors will accomplish specific tasks such
as well installation, sample collection, subcontractor oversight, data analysis,
and report preparation. Oversight of staff activities will be accomplished by
. the management team described above. Specific roles and responsibilities for
staff members are described in Section 3.1.2, Field Personnel Responsibilities.

2.3 SCHEDULE. Implementation of RFI activities will be accomplished in a
phased-approach due to the number of SWMUs and the diversity of their past and/or
present operations. The assumptions, tasks, sequences, and durations are
described in the CAMP located in Appendix F, of Volume I. The project schedule
as summarized in the Corrective Action Management Plan (CAMP), shows the tasks
and activities for the NAVSTA Mayport RFI. This schedule will begin upon the
approval of the Workplan and the Notice to Proceed. The schedule assumes ready
access to the sites. The schedule also assumes there will be no delays due to
the securing of required permits. The schedule may also be modified by the
nature and extent of regulatory review cycles and new data collected during the
RFI.

Mayport SAP
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3.0 FIELD SAMPLING PLAN (FSP)

The RFI field program, as presented in this FSP, has been designed to provide the
necessary data required to meet the objectives of the NAVSTA Mayport RFI (see
Section 3.1 of the Workplan, Volume I, and Section 2.0 of the CAMP, Appendix F,
Volume I). The objectives of the field investigation are as follows:

. locate contaminated source areas,

. assess the nature and extent of contaminants found in soil,
groundwater, surface water, and sediments,

. characterize regional and local hydrogeology,

. provide the database to undertake the health and environmental assess-
ment, and '

. obtain the required data to evaluate corrective action requirements.

Table 3-1 presents the tasks to be undertaken to achieve these objectives.

The investigations have been planned using existing data (see Volume I, Workplan,
Section 3.5) as a basis for the numbers and locations of investigative tasks.
Adjustments to the proposed investigations may be made during -the RFI as
additional data become available. Such adjustments will result from discussions
among the Field Operations Leader (FOL), the Project Technical Director, the TOM,
and SOUTHNAVFACENGCOM's EIC.

3.1 GENERAL SITE OPERATIONS.

3.1.1 Field Technical Guidance The purpose of the RFI is to collect data
characterizing the nature and distribution of contamination at 18 NAVSTA Mayport
SWMUs and to provide an adequate database for the performance of a Health and
Environmental Assessment. The basic requirement for all work conducted under the
Navy Installation Restoration Program (NIRP) is that data collected maintain
consistent quality. Data must be precise, accurate, representative, complete,
and comparable.

To meet these objectives, site activities will be conducted under the guidance
of the Comprehensive QAPP (Appendix A) and the site-specific QAP (Appendix B).
USEPA and naval technical guidance documents will also be used when guidance for
a specific task is not provided in the Comprehensive QAFPP or the site-specific
QAP. These guidance documents are referenced whenever possible in the
description of the field procedures. Copies of the referenced sections of the
guidance documents along with this SAP will be maintained in the field trailer
and reviewed with the field team before the start of each task. It is the
responsibility of the FOL to acquaint field personnel with procedures to
undertake the RFI field program. :

Mayport SAP
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Table 3-1
Field Investigation Tasks

Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida

Task

Description

N~ O o

Preliminary activities
Specifications, bidding and award
Permitting
Site reconnaissance
Mobilization

____ Geophysics

Magnetometer survey at SWMU 1

Hydrogeologic investigation
Monitoring well installation
Piezometer installation
Well measuring point survey
Potentiometric surface survey
Aquifer hydraulic properties testing
Groundwater sampling

Surface water and sediment investigation
Surface soll investigation near SWMU 2
Soll gas investigation at SWMU 1
Potential receptor survey

Mayport. SAP
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3.1.2 Field Personnel Responsibilities Th':-ﬁroj ect staff and field team for the
RFI activities will work under the direction of the TOM and RFI Task Leader and
will consist of the following personnel.

Field Operations leader. The FOL in conjunction with personnel from NAVSTA May-
port’s Public Works Department, will have the prime responsibility of providing
secure areas for samples, waste materials, and equipment storage. The FOL is
responsible for day-to-day review of the field activities performed omsite,
overall management and coordination of the field work, and supervision and
scheduling of work. The FOL will maintain consistency and require that field
teams follow project-specific plans and that the implementation of field
investigations are in compliance with appropriate guidelines.

Field or Rig Geologist. The geologist's responsibilities include overseeing
boring and monitoring well sctivities, including the appropriate logging and
documentation: -ensuring that standard and approved drilling and monitoring well
installation methods are followed; and ensuring that pertinent drilling and
testing information is obtained during drilling.

Project Hydrologist. The hydrologist is responsible for planning and overseeing
groundwater and surface water measurements and tests so that appropriate and
valid results are obtained; determining the pumber of data points, sampling
stations, wells, and reference measuring points needed to adequately define
surface water and groundwater flow and enable groundwater contour mapping; and
assessing the groundwater flow regime and identifying subsurface conditions that
would affect flow.

Project Biologist. The biologist is responsible for planning and overseeing data
collection and analysis related to the environmental assessment. As such, the
project biologist works closely with other team members in developing the scope
of work for the RFI and in data analysis throughout the RFI process.

Sampling Team JLeader. The sampling team leader’s responsibilities include
monitoring procedures and requirements related to sampling and chain-of-custody
according to appropriate guidelines.

Field Analyst(s). The field analyst's responsibilities include onsite gas
chromatograph (GC) analyses including calibration, quality control, recording of
results, and maintenance of the field equipment.

Sampling Persomnel. The sampling persormel are responsible for the proper
collection, preservation, packaging, documentation, and initial chain-of-custody
of samples until released to another party for storage or transport to the .
analytical laboratory.

Health and Safety Officer. The HSO is responsible for monitoring activities
during site work and enforcing the HASP. The HSO will have the authority to stop
work if conditions exceed allowable limits and, as appropriate, will assume
certain sampling responsibilities.

Mayport.SAP
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Site-Safety Officer. For this project, the project HSO may not be onsiteat all
times. Therefore, a sampling team member will be designated as Site Safety
Officer to monitor procedures and report inconsistencies to the HSO. The
designee will have the power to stop work should conditions exceed allowable
limits. :

Drilling Subcontractor. The drilling subcontractor is responsible for obtaining
drilling permits and clearances; supplying all services (including 1labor,
equipment, and materials) required to perform the drilling, testing, and well
installation program; and conducting necessary maintenance and quality control
of required equipment. The drilling subcontractor will be responsible for
following decontamination procedures specified in the SAP and HASP. Upon
completion of the work, the drilling subcontractor will be responsible for
demobilizing all equipment, cleaning up any materials deposited onsite during
drilling operations, and properly backfilling or grouting any borings.

Other Subcontractors. Survey subcontractors will also be onsite and will be
responsible for completion of their respective activities.

It should be noted that field team members will assume the duties of several of
the positions described above.

3.1.3 Personal Protection A HASP has been prepared as part of the RFI Workplan
(Volume III). The HASP provides information regarding the required levels of
protection for various tasks. The HASP also details personal decontamination
procedures. ‘

3.1.4 Mobilization Activities Following SOUTHNAVFACENGCOM approval of the
project’s Workplan and the issuance of a written Notice to Proceed, arrangements
will be made to place a command post onsite, schedule a field sampling crew, and
have sampling and health and safety equipment shipped to the site. Provisions
for electrical power and a telephone will also be made.

Additional mobilization activities will include familiarizing the sampling crew
with this FSP and applicable field technical guidelines prior to initiating the
investigation.

3.1.5 Sample Identification and Chain of Custody All samples collected during
the field investigation will be labeled with a unique sample identification code
that identifies the site, sample location, sample type, and series numbers for
sample locations with multiple samples.

The samples at the NAVSTA Mayport (MPT) sites will be labeled using the following
system.

. Site. Always MPT-XXX, where "XXX" refers to the site number, production
well number, or stream sampling location.

Mayport.SAP
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raw water
raw influent
final effluent
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MR - monitoring well rock core sludge
BS - test boring soil - sediment
BW - test boring water WI - waste
BG - tast boring gas WE - wipe
BR - test boring rock core CI - concrete
AT - aaphalt
85 - surface soil AG - smbient air (gases), grab sample
SW - surface water LG - ambient air (gases), long-term sample
SG - soll gas PS - test pit soil
VG - lsndfill vent gas PW - test pit water -
QT - quality control trip blank DW - draining water
QS - quality comtrol sample:r blank WY - water supply
QF - quality comtrol f£iltration blank LT - leachate
QM - lab quality control method blank PC - primary clarifier effluent
FB - quality control field blank SC - secondary clarifier effluent
. Sample lLocation. Sample locations will be indicated by a number that

corresponds to the sample collection location and will be used in
combination with the sample type. For example, sample MPT-XXX-SW-3 is a
surface water sample collection at location 3 as shown on a site plan for

Site XXX.
. Sample Number. For circumstances where multiple samples will be collected
from the same location, each sample will be consecutively number. For

example, MPT-XXX-SW-3-01 and MPT-XXX-SW-3-02 are surface water samples
collected at the same location but at different times. For soil borings,
the number designating the boring location will be followed by a sample
depth range in parenthesis. A sample collection at MPT-XXX-BS-01 from a
depth of 4 to 5 feet would be designated:

MPT-XXX-BS-01(4-5)-1

For duplicates, a letter designation will be used for the duplicate sample.
For example, the duplicate of MPT-XXX-BS-01(4-5)-1 will be:

MPT-XXX-BS-01(4-5)A-1
If a duplicate is taken at that point again, the number would become:
MPT-XXX-BS-01(4-5)A-2
Chain-of-custody procedures as outlined in Section 7.0 of the QAPP (Appendix A)
will be followed during all RFI activities. A complete listing of groundwater,

soil, sediment, sludge, surface water, and quality control sample identifications
is presented in the site-specific QAP (Appendix B).

Mayport. SAP
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3.1.6 Sample Container, Preservation, and—Holding Time Requirements Sample
container, preservation, and holding time requirements are specified in Section

6.0 of the Comprehensive QAPP (Appendix A). Samples requiring preservation will
be preserved immediately following collection.

3.1.7 Sample Packaging, Shipping, and Tracking Samples will be packaged and
shipped in accordance with procedures presented in Section 7.2 of the
Comprehensive QAPP (Appendix A). The FOL will be responsible for coordinating
with the Laboratory Coordinator (LC), who will contact the analytical laboratory
for each shipment of samples.

The LC will be contacted at least 1 week before each sampling episode and
arrangements will be made to have spikes and blanks prepared and picked up. The
LC will be informed of any changes in the number and types of samples as the
changes occur. The analytical laboratory will be contacted on the day of each
shipment of samples and provided with the following information:

dates the samples were shipped,
types of samples,

number of samples, and

airbill number.

For purposes of scheduling, the analytical laboratory will track sample shipment,
receipt, analysis, and data validation and will be responsible for forwarding
this information to the LC who will then forward copies to SOUTHNAVFACENGCOM's
EIC.

3.1.8 Documentation Bound, weather-proof field notebooks will be maintained by
the field team. Team members shall record all information related to sampling
time, weather conditions, unusual events (e.g., well tampering), field
measurements, etc.

In addition to the field notebooks, a site logbook shall be maintained by the
FOL. This log will contain a summary of the day's activities and will reference
field notebooks when applicable. Various field reports will also be maintained.
Field reports for this project shall include boring logs, monitoring well
installation reports, and the various forms discussed in Section 3.2.7 of this
FSP.

3.1.9 Performance of Field Audits During field activities, a Quality
Assurance/Quality Control audit of procedures will be performed by the QA officer
as described in Section 12.0 of the Comprehensive QAPP. The QA officer will
accompany personnel into the field to verify that the site FSP is being followed.
Audit findings will be documented and distributed to project team members and the
project file.

3.1.10 Quality Control Samples Quality control samples generated for laboratory
analyses during the NAVSTA Mayport RFI will include duplicate samples, laboratory
referee replicate samples (if requested by either Florida Department of
Environmental Regulation (FDER) or USEPA), spiked samples, trip blanks, field
blanks, and equipment blanks. Trip blanks and spiked samples will be provided

Mayport. SAP
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by the laboratory. Specific requirements are described in Section 11.0 of the
QAPP, Appendix A. '

3.1.11 Field Changes and Corrective Action The FOL or his designee is
responsible for all site activities. In this role, the FOL may, at times, be

required to adjust the site program to accommodate site-specific needs. When
such a change is determined to be necessary, written notification will be
submitted by the initiator of the change to the TOM and SOUTHNAVFACENGCOM's EIC,
and a copy will be attached to the file copy of the affected document. If
-~ unacceptable, the actions during the period of deviation will be evaluated to
determine the significance of the departure from established program practices.

Changes made in the field to a site program will be documented on a Field Change
Request Form (Figure 3-1). This form will be signed by the initiator and the TD.
Field Change Requests will be numbered sequentially, starting with the number 1.

The RFI Task Leader is responsible for the control, tracking, and implementation
of the identified site program changes. Completed Field Change Request Forms
will be distributed to affected parties that will include, at a minimut,
SOUTHNAVFACENGCOM's EIC and the PM, TOM, QAO, and FOL.

3.1.12 Field Instruments Numerous field monitoring and screening instruments
will be used during the field investigation and may include the following:

temperature probe,

specific conductance meter,

pH meter,

Eh meter, ]

photoionization or flame ionization meter,

radiation meter,

dual detector, percentage 0,/ percentage Lower Explosive Limits (LEL),
and

. electronic water level meter.

L] » L) [ ] [ ] L] -

Each instrument will be calibrated according to the manufacturer’s operating
manual prior to each day’s use. Calibration will be documented on the Field
Instrumentation Quality Assurance Record (Figure 3-2). During calibration, an
appropriate maintenance check will be performed on each piece of equipment. If
damaged or failed parts are identified during the daily maintenance check and it
is determined that the damage could impact the instrument’s performance, the
instrument will be removed from service until the identified -parts are repaired
or replaced. An equivalent piece of equipment will be substituted for the downed
instrument to maintain schedule.

3.1.13 Decontamination Procedures Field sampling equipment will be decon-
taminated using the procedures outlined in Section 6.3 of the Comprehensive QAPP
(Appendix A). Each step of the decontamination procedure will be reviewed by

Maypoert. SAP
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3.1.14 RFI Waste Management All potentially hazardous wastes generated during
the RFI will be placed in Department of Transportation (DOT) approved 55-gallon
drums and stored onsite in a secure area. Wastes that will be handled in this
way include:

nitric acid solution and ethanol/methanol from decontamination,
disposable protective clothing,

disposable sampling equipment,

well development and purge water, and

soil cuttings from the drilling program.

NAVSTA Mayport, through the Defense Reutilization and Marketing Office, will be
responsible for the removal and disposal of these drums.

All non-contaminated waste materials generated on site will be collected and
bagged for appropriate disposal as normal domestic waste.

3.2 RFI FIELD PROGRAM OVERVIEW. Seven major tasks have been delineated for the
RFI field investigation, The tasks include Preliminary Activities, the
Geophysics Program, the Hydrogeologic Investigation, the Surface Water and
Sediment Investigation, the Surface Soil Investigation, the Soil Gas Investiga-
tion, and the Potential Receptors Survey.

The primary tasks to be undertaken include the installation of upgradient and
downgradient monitoring wells; the determination of geological characteristics
at each well location; sampling and analysis of groundwater, sediment, surface
soil, surface water, and sludge; characterization of known source areas and
groundwater contaminants; and identification of potential receptors. The
following sections present a detailed discussion of the tasks that will be

undertaken to complete the RFI field program.

3.2.1 Preliminary Activities Preliminary activities associated with the RFI at
NAVSTA Mayport include securing subcontractors to perform the monitoring well and
piezometer installations and well measuring point survey, arranging for the
acquisition of necessary permits and other authorizations, conducting a
reconnaissance of the sites to determine logistics (i.e., location of explora-
tion, decontamination stations, etc.), and mobilization of equipment and supplies
to NAVSTA Mayport.

The mobilization subtask consists of field personnel orientation and equipment
mobilization, and will be performed at the initiatiom—oFf the subsurface
investigation and sampling program. A field team orientation meeting will be
held to familiarize personnel with site history, health and safety requirements,
and field procedures.

Equipment mobilization will include the Procurement or rentals (if appropriate)
and set-up of the following items:

. field office (portable trailer),
. sampling equipment,
* health and safety equipment,

Mayport. SAP
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. decontamination materials, and
* utility hook-ups, if necessary.

3.2.2 Geophysics Program A magnetometer survey will be conducted at SWMU 1
using a Fisher TW-6™ magnetometer or equivalent in the area northwest of the
reported landfill boundary where 27 drums of xylene were discovered during
excavation for the expansion of the wastewater treatment plant in 1989. The

magnetometer will detect buried objects, if present, and further define the .-

boundaries of the landfill. Approximate location of the area to be surveyed is
described in Section 3.3.2.

3.2.3 Hydrogeologic Investigation The hydrogeologic investigation at the 18

SWMUs located at NAVSTA Mayport is composed of five tasks. These tasks include:

monitoring well and piezometer installation,
groundwater sampling and analysis,

well measuring point survey,

potentiometric surface survey, and

aquifer hydraulic properties investigation.

LO I S W X

Information derived from these tasks will be used to provide data to conduct a
Health and Environmental Assessment and develop a corrective action plan, if
necessary.

3.2.3.1 Monitoring Well and Piezometer Installation Twenty-seven monitoring
wells are scheduled for installation at NAVSTA Mayport (Table 3-2). These wells
will be distributed between 8 paired well clusters and 11 individual monitoring
wells. This program is designed to monitor groundwater quality as well as define
groundwater flow characteristics. Proposed moniotirng well specifications are
Presented in Section 3.3, Typical details for monitoring wells installations are
presented in Figures 3-3A through 3-3D. Existing well construction details are
presented in Appendix D of Volume I, Workplan, for referemce. Installation
procedures were described in the Final EST Report (E.C. Jordan, April 1988).
Boring logs for these existing are presented in Appendix E of Volume I Workplan
for reference.

Boreholes for surficial aquifer monitoring well installation will be advanced
using the hollow-stem auger (HSA) technique. Boreholes for secondary aquifer
monitoring wells will be advanced by a combination of HSA and rotary technique,
Standard penetration tests (ASTM designation: D 1586-84) will be conducted at
5-foot intervals throughout each overburden boring. Overburden samples collected
with the split-spoon sampler will be logged (ASTM Designation: D 2488-84) by the
onsite field geologist for the purpose of identifying geological characteristics
at each well location. The field geologist will visually determine soil types
using the Unified Soil Classification System. Boring logs of subsurface
conditions will be prepared based on field observations.

Figures 3-3A, 3-3B, 3-3C, and 3-3D present typical monitoring well and piezometer
installation details for NAVSTA Mayport. The rationale for well depths and
screen placement are presented in Volume I, Workplan. Well screens for the
shallow surficial aquifer monitoring wells will be placed to extend from

Mayport SAP
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Table 3-2
Summary of Monitoring Well Instailations
Sampling and Analysis Plan |
NAVSTA Mayport
Mayport, Florida

SWMU Number Monitoring Well No.

1
&
o

]
-
[ ]

[
Lo o
oW

35555

E
(U]
o e e et
[
NN Oy
wnon
o

35 53

2, 3, 4, 5, and 22

'
NN
)
.
N
o

6, 7, 8, 9, and 10

13 MPT-13-48

14 MPT-14-35

15 MPT-15-158

16 MPT-16-1D

Notes: SWMU = 30lid waste managenent unit.,
S = Shallow Surficial Agquifer,
D = Desp Surficial Aquifer,
DD = Secondary Aquifer.
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.

approximately 2 to 3 feet above the water table to approximately 8 feet below the
water table (Figure 3-3B). Wells will be constructed of 2-inch inside diameter
(ID), flush-threaded, Schedule 40 PVC riser pipe with a 10-foot section of
0.010-inch slotted PVC well screen. The annulus around the screen will be packed
using 20/30 grade silica sand to approximately 6 inches above the screen.
Shallow wells will have a 6-inch fine grained sand layer placed over the silica
sand pack to prevent the grout mixture from influencing groundwater quality.

Deep wells in the shallow surficial aquifer will have at least a 2-foot bentonite
pellet seal above the top of the sand pack (Figure 3-3C). Upon hydration of the

—bentonite or placement of the fine-grained sand layer, the annular space above
the bentonite or fine-grained sand seal will be tremie grouted with a benton-
ite/cement slurry to the surface to eliminate any vertical conduits created
during the drilling process. Material and construction of the monitoring wells
will conform with SOUTHNAVFACENGCOM's Guidelines for Groundwater Monitoring Well
Installation (March 27, 1989) (Appendix D) and Chapter 40 A-3, Florida
Administrative Code (FAC), Regulation of Wells as Enforced by the St. Johns River
Water Management District. Borehole construction and monitoring well installation
methods are described in Technical Memoranda in Appendix B, Volume II.

Deep wells constructed to the top of the Hawthorn Group will be double-cased.
The depth to the upper part of the Hawthorn Group is estimated to be 100 to 125
feet below land surface (bls). For each deep well, the outer casing will be
constructed of 10-inch ID Schedule 80 PVC (Figure 3-3D). This material

. specification is an exception to SOUTHNAVFACENGCOM's guidelines (Appendix D).
However, it has been approved by the EIC. The imner casing will be constructed
of 4-inch ID Schedule 40 PVC. A l4-inch diameter borehole will be bored through
the overburden and into the first clay confining layer (estimated to be between
25 to 50 feet bls depending on the location at the site). The surface casing
will then be placed into the borehole and sealed with grout. The borehole and
outer casing will extend into the clay confining layer a minimum of 5 feet. The
outer casing shall be grouted by the tremie method. The grout will be pumped
into the annular space between the outer casing and the borehole wall. This will
be accomplished by placing the tremie tube in the annular space and pumping the
grout from the bottom of the borehole to the surface. The grout seal will be
allowed to set at least 24 hours before drilling through it to install the inner
casing. The grout mixture used to seal the outer annular space will be a
cement/bentonite grout (90/10 by weight). The drilling contractor will verify
the mixture in the field using a mud scale.

When drilling through the seal, care will be taken to prevent cracking,
shattering, and/or washing out of the seal. If caving conditions exist so that
the outer casing cannot be sufficiently sealed by grouting, the outer casing
shall be pressure driven into place with a grout seal placed at the bottom of the
casing. '

The well screen will be approximately 10 feet in length (depending on the
observed stratigraphy) with a slot size of 0.010 inch. A filter pack composed
of 20/30 silica sand will be placed around the well screen. A 2- to 3-foot
bentonite slurry plug will be placed above the filter pack. The annulus above
the bentonite seal (between the lower borehole and the inner casing, and the
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surface casing and the inner casing) will be grouted with a cement grout (90/10
by weight).

An aboveground protective steel casing will be installed and secured with
concrete into the ground over each well riser. The steel casings will be
equipped with locking covers and "keyed-alike" brass padlocks. A concrete pad
will be placed at land surface around each protective casing to secure the casing
and to prevent surface runoff from entering the borehole. The aboveground parts
of both the well riser and protective casing will be vented. Wells will be
identified using SOUTHNAVFACENGCOM's identification scheme (Appendix D). 1In
vehicular traffic areas four, protective steel posts will be installed around the
monitoring well in accordance with SOUTHNAVFACENGCOM's specifications (Appendix
D). Well installation and development will be done in accordance with
SOUTHNAVFACENGCOM specifications (Appendix D). Any deviation from these
specifications will require prior approval from the EIC, RFI Task Leader, and
Region IV Administrator.

Temporary piezometers will be installed at various locations. Boreholes for the
piezometer installation will be advanced to 5 feet below water surface using the
HSA technique. Hand augers may be used when feasible. Piezometers will be
constructed of 2-inch ID, Schedule 40 PVC with a 5-feet section of 0.010-inch
slotted PVC well screen. The annulus around the screen will be packed using
20/30 grade silica sand. Once the piezometers are installed, they will be
surveyed and water level measurements will be collected and plotted to determine
groundwater flow direction, Upon completion of the - investigation, the
piezometers will be removed and the borehole will be tremie grouted to the land
surface with neat cement.

Piezometers (in addition to existing and new monitoring wells) will be used to
obtain groundwater elevation data for the shallow water table aquifer at or near
each SWMU. Piezometers will be installed vertically so that they penetrate the
aquifer to a depth that is below the expected low water table elevation. The
last available groundwater elevation measurements were taken during the Expanded
Site Inspection (ESI) on October 8, 1987. These data indicated that groundwater
varied in depth below ground level from 0.14 foot (MPT-2-3) to 10.64 feet (MPT-8-
3) with an average depth over the entire NAVSTA Mayport of 4.85 feet. To
compensate for potential variations caused by tidal influences, piezometers will
be installed at least 5 feet below the observed groundwater elevations found
during installation.

Overall average piezometer depth will be about 10 feet bls. However, individual
piezometers will vary from installation to installation. The following estimates
of piezometer depths are presented based on previous groundwater elevations
measured during the ESI (E.C. Jordan, 1988).

Mayport SAP
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RFA_SWMU location Typical Depth (feet)

SWMU 1 14

SWMU 2, 3, 4, and' 5 8

SWMU 6, 7, 8, 9, and 10 14

SWMU 11, 12, and 16 13

SWMU 13 and 22 : 8

SWMU 14 8

SWMU 15 and 17 (Presently unknown; to be

determined in the field.)

Actual depths will be determined based on groundwater levels encountered during
piezometer installation.

3.2.3.2 Croundvater Sampling and Analysis A total of 55 groundwater samples are
scheduled to be collected from the new and existing monitoring wells located at
the sites under investigation at NAVSTA Mayport. All samples will be collected
in accordance with procedures discussed in Section 6.7.2 of the Comprehensive
QAPP (Appendix A). All samples will be sent to the laboratory for analyses of
the constituents listed in Section 3.4 of this SAP. Specific well installation
and groundwater sampling locations are discussed in Section 3.3. The rationale
for well installation and sample locations are presented in Volume I, Workplan.

3.2.3.3 WVell Measuring Point Survey Subsequent to monitoring well installation,
a well elevation and location survey will be conducted by a State of Florida-
registered land surveyor. The spatial position, elevation of well measuring
point, and ground elevation will be surveyed for the new monitoring wells and
piezometers installed at NAVSTA Mayport. Spatial coordinates for wells and
piezometers will be referenced to the NAVSTA Mayport grid coordinate system
(i.e., Florida Rectangular Grid System, East Zone). All elevations will be based
on the National Geodetic Vertical Datum (NGVD) of 1929. These locational data
will be convertible to other coordinate systems that may be required by State or
Federal regulatory agencies.

Third order accuracy will be required for the survey. Horizontal locations will
be located to an accuracy of 0.1 foot and elevations will be surveyed to an
accuracy of 0.01 foot.

3.2.3.4 Potentiometric Surface Survey To further characterize the gradient and
direction of groundwater flow and the effects of tidal fluctuations, a piezometer
and tidal influence study will be conducted at each site. The piezometer study
will include the installation of approximately 30 temporary piezometers at
locations shown on the Figure 2-2 "Proposed Piezometer and Monitoring Well
Network." Piezometers will be manually installed with a hand auger were feasible
to a minimum depth of 5 feet below the water table. HSA technique may be used
at other locations. In the event of sloughing sands, drilling mud may be mixed
and poured into the borehole while advancing the boring.” At each location, a 2-
inch, flush-threaded PVC casing with a 5-foot screen section will be installed
to total depth in each borehole. Where possible, a filter pack should be
installed around each screen interval. The remaining annular space will be
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grouted to land surface with cement to stabilize each piezometer for surveying
and water level measurements. The PVC casing should stick up a minimum of 3 feet
for easy visual identification in less traveled areas. In high traffic areas,
piezometers will be elevated only slightly above land surface to reduce damage
risks. Upon completion of the piezometer installation phase, top-of-casing
elevations will be obtained and incorporated with existing data points (i.e.,
existing and newly installed monitoring wells) to develop potentiometric surface
maps. To assist in determining seasonal fluctuations, water levels will be
. obtained monthly from all monitoring points for a l-year period. Potentiometric
surface maps will then be produced for each month’s datum and incorporated into
the RCRA Corrective Action Program at NAVSTA Mayport.

In addition, water levels from selected monitoring wells in different areas of
the base will be monitored every hour for a 2-day (48-hour) period to determine
possible tidal affects for each investigative site. Monitoring during a 48-hour
period will ensure that a minimum of two complete tidal cycles are studied. A
staff gauge will be installed at all potentially impacted water bodies (i.e., the
Atlantic Ocean, the St. Johns River, and tidal marshes) to compare groundwater
level fluctuations with tidal fluctuations., At the completion of the study thée
data will be tabulated and water level data will be reduced and analyzed.
Scheduling of the study will be correlated with a time period of predicted large
tidal differences between mean higher high water (MHHW) and mean lower low water
(MLLW) to provide significant changes in groundwater table fluctuations during
the study. Figure 3-4 presents some of the monitoring well locations proposed
on the initial findings obtained from the piezometer network which will be
installed first. T

3.2.3.5 Aquifer Hydraulic Properties In order to characterize the hydraulic
properties in the upper zone of the surficial aquifer, slug tests of new and
existing monitoring wells will be undertaken. Single-hole permeability tests
(slug tests) will be performed on each monitoring well. Both rising and falling
head slug tests will be performed in each individual well except for wells that
are screened across the water table. In this case, only rising head tests will
be performed. Data will be analyzed by either the method of Cooper and others
(1967) for confined conditions or the method of Bouwer and Rice (1976) for
unconfined conditions. Details on undertaking the slug test are presented in the
site-specific QAP (Appendix B).

Calculated values of hydraulic conductivity (K) will be evaluated by means of a
one-way analysis of variance to determine if a significantdifference in K exists
in the surficial aquifer underlying NAVSTA Mayport. Comparisons shall be made
at the 95 percent significance level. Should significant differences exist, a
Tukey'’s test or equivalent statistical technique will be rum to test for sig-
nificant differences between individual pairs of sample means.

3.2.4 Surface Water and Sediment Investigation In that marshes, swamps, and the
St. Johns River are the primary receiving water bodies for both groundwater and

overland flow, sampling stations have been established to collect surface water
and/or sediment samples for laboratory analysis at SWMU 1; SWMU Grouping 2, 3,
4, and 5; SWMU Grouping 6, 7, 8, 9, and 10; SWMU 13; SWMU 14; and the background
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stations. Locations of these sampling stations are discussed and shown in
Section 3.3 on a site-by-site basis. The rationale for sample locations is
discussed in Volume I, Workplan. The intent of the program is to evaluate
whether the surrounding wetlands and rivers have been impacted by contamination
at NAVSTA Mayport. Data derived from this subtask will be used in the
environmental assessment.

3.2.4.1 NBNumber and Location of Sampling Stations Excluding duplicates 9 surface
water, 11 sediment, and 4 sludge samples will be collected from the locations
described in Section 3.3. ‘These sample locations are approzimate and may be
relocated based on actual site conditions. All samples will be sent to the
laboratory for analyses of the constituents specified in Section 3.4 of this SAP.

3.2.4.2 Sampling Procedures All samples will be collected in accordance with
procedures discussed in Sections 6.7.3 (surface water) and 6.6.5 of the
Comprehensive QAPP (Appendix A) and the Technical Memorandum (Appendix B).
Surface water samples will be collected by dipping the sampler container directly
into the water. If the water is not deep enough to permit the use of this
method, a glass or stainless steel beaker will be used to transfer the sample
into the container. Sediment samples will be collected using a stainless steel
scoop or Shelby tube, mixed in a glass or Teflon™-coated stainless-steel pan, and
placed into the sample container. Sediment samples for volatile organic analysis
will be removed from the stream using a core liner and capped with a Teflon™ plug
or sheet as the liner is being extracted from the sediment.

3.2.5 Surface Soil Investjigation Surface or near-surface soil samples will be
collected from six site groupings (SWMU 2, 3, 4, and 5; SWMU 1l4; SWMU 15; SWMU
16; SWMU 17; SWMU 22; and background sampling stations) under investigation at
NAVSTA Mayport. The rationale behind the surface soil program is to assess the
concentration of contaminants in the surface soil due to releases (e.g., spills,
fly ash, and landfill waste) of contaminants at NAVSTA Mayport. Data derived
from this investigation will be used in the environmental assessment and the
Corrective Action Plan if it is required.

3.2.5.1 Number and Location of Sampling Stations Excluding duplicates, a total
of 41 surface soil samples will be collected from the locations described in

.Section 3.3, These sample locations are approximate and may be relocated based
on actual site conditions. All samples will be sent to the laboratory for
analyses of the compounds listed in Section 3.4 of this SAP.

3.2.5.2 sSampling Procedures All surface soil samples will be collected in
accordance with procedures discussed in Section 6.6.4 of the Comprehensive QAPP
(Appendix A) and the Technical Memorandum (Appendix B). Surface soil samples
will be generally obtained from a depth of 0.5 to 1.5 feet below land surface,
unless otherwise specified, by using a stainless-steel hand auger or trowel.
Surface soil samples to be analyzed for volatile organic compounds will be
collected using a core sampler and capped with a Teflon™ seal.

3.2.6 Soill Gas Investigation At least 12 soil gas samples will be collected
using an electrically driven soil gas probe around the perimeter of SWMU 1 to
measure the concentration of organic vapors, if present, that may be migrating
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from the landfill. The rationale for performing a soil gas survey at SWMU 1 is
described in Volume I, Workplan. The presence of organic vapors at the landfill
has not been assessed in previous investigations at NAVSTA Mayport. This program
is designed to monitor soil gas concentrations, 1if present, at SWMU 1 and
accumulation of organic vapors beneath the Jacksonville Shipyard, Inc.,
maintenance buildings located at Site 1, (Figure 3-3).

The soil gas probe consists of 2.5-foot sections of hollow stainless-steel rod
(5/8-inch OD) that are connected to a slotted stainless-steel point. The rods
and point are driven to the desired depth of soil gas monitoring with an electric
slap hammer. The slap hammer is then disconnected from the rods and polyethylene
tubing is connected from the top of the rods to an air bladder pump. The air in
the gas probe will be purged for 3 minutes with the air bladder pump prior to
obtaining a reépresentative soil gas sample from the sampling interval. This
procedure is described in more detail in a Technical Memorandum included in the
Site-Specific QAPP (Appendix B).

An organic vapor analyzer (OVA) will be used to monitor soil gas in the gas
probes. The OVA has the capability of distinguishing between methane gas and
other organic vapors with the aid of a charcoal filter. By making this
distinction, it may be possible to determine if the concentration of vapors
exceeds safety limits and poses a potential hazard. If elevated levels of
organic vapors are observed in any samples, additional samples will be collected
and field analyzed to define the extent of contamination.

3.2.7 Biological Field Investigation The goal of the biological field investi-
gation is to collect information from the field that is required to conduct the
environmental assessment portion of the Health and Environmental Assessment
(HEA). The methods used in the field are those outlined in Ecological Assessment
at Hazardous Waste Sites: A Field and Laboratory Reference (EPA/600/3-89/013).
The objectives-of the biological field investigation include:

. identification of basic environmental characteristics,

. identification of important aquatic and terrestrial organisms (recep-
tors),

. jdentification of areas of contamination and ecological effects,

VY S

» estimation of the magnitude and variation of toxic effects, and
. identification of contaminant levels in aquatic biota.

The biological field investigation will be conducted in a phased approach. Phase
I will address the first two objectives : identification of basic environmental
characteristics and identification of receptors. This will be accomplished by
conducting aquatic and terrestrial field surveys of a qualitative nature. The
qualitative aquatic and terrestrial field surveys are described in Sections
3.2.7.2 and 3.2.7.3, respectively.
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The Phase II biological investigation will address the last three objectives.
These objectives are addressed by conducting quantitative surveys (bioassessment
methods) as described in Sections 3.2.7.2 and 3.2.7.3. Bioassessment methods can
be applied to determine the ecological effects of contamination. A Phase 11
investigation will be conducted only in the drainage ditch system around SWMU 2,
3, 4, and 5 (NIRP Sites 2, 4, 5, and 6) and at the reference (background)
locations in Sherman Creek. The rationale and details for implementing the
investigation are described in Sections 3.2.7.2 and 3.2.7.3. There 1is
insufficient information on the present extent of contamination of surface water,
sediment and soil or the potential releases of contaminated groundwater to
surface waters to recommend or propose details on bioassessment methods at other
sites. Phase II studies at other sites may be implemented dependant upon the
results of the release characterizations and the Phase I biological field
investigation,

Biota sampling under Phase I or II of the St. Johns River is not presently
recommended. Information on aquatic receptors in the St. Johns River will be .
gathered from local wildlife officials, the St. Johns River Water Management
District, the Natural Heritage Society, and other available information. Phase
I or II biota studies will be conducted based upon a review of release
characterization data. Table 3-3 provides a summary of the biological
investigations to be conducted in relation to each individual site. The
components of the Phase I and Phase II investigations are described in detail in
the following sections.

3.2.7.1 Identification of Basic Environmental Characteristics Basic environ-
mental characteristics of the sites to be identified include the distribution of
major habitat types (e.g., grasslands, forests, lakes, streams, or wetlands), the
general physical and chemical characteristics of the aquatic environments, and
vegetation types,

The distribution of habitat (ecosystem) types was previously mapped in the
Initial Assessment Study (IAS) (Environmental Science and Engineering, 1986).
For the purposes of the RFI the habitats map will be verified and updated, where
‘appropriate, based upon a visual survey by a field biologist.

—To assist in determining environmental setting conditions, physical and chemical
characteristics of the aquatic enviromments will be measured as part of the
aquatic survey as described in Section 3.2.7.2. Vegetation types will be
identified as part of the terrestrial survey as described in Section 3.2.7.3.

3.2.7.2 Aquatic Biota Survey Background aquatic biota surveys will be conducted
at the locations indicated on Figure 3-6. Site-specific aquatic biota survey
locations are presented in Sectioms 3.3.3, 3.3.7, and 3.3.8. Qualitative and
quantitative surveys will be conducted at all reference locations (MPT-B-BIO-1,
MPT-B-BI0O-2, and MPT-B-BIO-3) as well as the six locations (MPT-2-B10-3, MPT-2-
B1O-4, MPT-2-BIO-5, MPT-2-BIO-6, MPT-2-B10-8, and MPT-2-BI0-9) in the drainage
ditches surrounding SWMU 2, 3, 4, and 5. Three qualitative aquatic surveys will
be conducted in tidal ponds near SWMU 14 and one qualitative survey will be
conducted at the golf course drainage ditch. If other areas providing aquatic

Mayport SAP -
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Table 3-3
Biological Investigation
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Aquatic Survey Terrestrial Survey
Site No.
Qualitative Quantitative Qualitative Quantitative
1 St. Johns River - pending Pending NR NR
2,4,5 and 6 Drainage Ditches Yes Yes Pending
Sherman Creek Yes Yes Pending

8, 8A, 8B, St. Johns River - pending Pending NR NR

8C, and 8D

9 NR NR NR NR

11 NR NR NR NR

13 Drainage to golf course Pending NR NR

14 Tidal ponds _ NR NR NR

St. Johns River - pending Pending NR NR

. Storm drainage ditches - NR NR NR NR

15 NR o NR Pending NR

16 NR NR NR 'NR

17 — NR NR NR NR

Note: NR = not recommended.
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INTERIM FINAL

habitat are identified during the course of .t.:he field investigation these will
be surveyed in a qualitative manner also.

Qualitative Aquatic Survey. The qualitative survey includes measurement and
recording of basic physical and chemical characteristics of the aquatic
environments. The measurements include depth, stream size, flow, types of bottom
substrate, water clarity, conductivity, salinity, pH, temperature, and dissolved
oxygen levels. The measurements will be recorded in a field log book and then
transferred to a data summary sheet for each site (Figure 3-7).

Instruments for the measurement of pH, salinity, temperature, conductivity, and
dissolved oxygen levels and their calibration and use are described in Section
8.2 of the Comprehensive QAPP,

The objective of the qualitative survey will be to collect as many different
species of aquatic organisms in a given aquatic environment as possible. The
information will be used to identify potential receptors of contamination.
Aquatic organisms will be collected from as many different habitats as possible
(riffle, pool, etc.). Sampling will be conducted with dredges (Ekman™ or petite
Ponar™) to sample benthic organisms, D-frame aquatic dip net to sample organisms
residing on aquatic vegetation, minnow traps and/or net seines for capturing fish
and crustaceans, and a plankton tow for the collection of algae and zooplankton.

The use of sampling devices as well as the processing and transport of biological
samples is covered in detail in Appendix B, site-specific QAP. Biological
samples will be sorted if possible in the field, preserved, and transported to
the laboratory for taxonomic identification.

Quantitative Survey. The quantitative aquatic survey can comprise one or more
various bioassessment techniques, Bioassessment techniques are applied to
determine the ecological effects of contamination. Results of biocassessments can
be used to determine the occurrence of areas of contamination and ecological
effects and can be used to estimate the magnitude and variation of toxic effects.

Available bioassessment methods for determining the extent of ecological effects
in the aquatic environment measure the structure and function of aquatic benthic
communities, the structure and productivity of periphyton communities, and the
structure and function of fish communities, All of these methods have been
reviewed by USEPA as to their applicability to hazardous waste sites (USEPA,
1989). ‘ '

The bioassessment method that will be used at the biological survey locations in
the drainage ditch system surrounding SWMU 2, 3, 4, and 5 and the reference
locations in Sherman Creek measures the structure and function of aquatic benthic
communities (biological integrity). Chapter 17-3 of the FAC defines biological
integrity in terms of the Shannon-Weaver diversity index of benthic macro-
invertebrates. Replicate Ponar™ dredge samples will be taken at each survey
location for the purposes of collecting, enumerating, and identifying benthic
organisms. The information will be used to determine the Shannon-Weaver
diversity index and other indices of biological integrity as listed in Table 3-4.
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INTERIM FINAL

Table 3-4
Indices of Biological Integrity

Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida

Taxa Richness

Number of taxa collected per sample and assumed to represent the number of taxa in the community
of interest.

Fisher et al. (1943); Lioyd & Ghelord! (1964)
Diversity Indices .

H*=ZIp,log,P, Shannon-Weaver Index (Shannon and Weaver, 1963)

- where: H' = Shannon Weaver Index
p, = n'/N; the proportion of total number of individuals in the ith species
n, = importance value for species | (i.e., number of individuals)
N = total of importance value

Evenness indices

o ..
J Pielou (196€)

= log,S

where:  J = Index; evenness
H' = Shannon Weaver Index
S = total number of species (in all samples or in community)

Community Similarity indices
Compares a reference to a station of comparison for similar species:

——

Community Loss Index=

d-a
e

where:  a = number of taxa common to both sampies
d = number of taxa present in reference
e = number of taxa present in station of comparison

Percent Contribution of Dominant Taxa

Ratio of taxonomic group with the most individuals to the total number of organisms.

Mayport SAP
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Collection and processing of benthic macroinvertebrate samples is detailed in
Appendix B, Site-specific QAP.

The magnitude and variation of toxic effects can be determined by use of aquatic
or sediment bioassay. Marine bioassays for aqueous samples will be those
recommended for use in by the FDER. Recommended test protocols and test species
are:

. the inland silverside (Menidia beryllina) Larval Survival and Growth
Test;

. the Mysis (Mysidopsis bahia) Survival, Growth, and Fecundity Test;
. Sea Urchin (Arbacia punctulata) Fertilization Test; and
+ Algal (Champia parvula) Reproduction Test.

The protocols for these tests are established by the USEPA in Weber and others,
(1988).

Marine sediment bioassay protocols are currently being drafted by the ASTM and
should be available for use at sites with sediment contamination.

The implementation of bioassays will depend upon the results of the release
characterizations for each site. Bioassays may be used for sites with extensive
sediment, surface water, or soil contamination to determine the toxicity of the
contamination in the respective media. Bioassays with contaminated environmental
media provide information on the toxicity of the actual mixture of contaminants
at a particular site. Selection of the appropriate test and test organism will
be made on a site-specific basis depending upon the conditions at the site and
the objectives of the bioassay.

3.2.7.3 Terrestrial Biological Survey

Qualitative Survey. The qualitative terrestrial survey includes vegetation
identification with subsequent classification of habitat types. With this
information and information on the natural history of indigenous organisms, it
is possible to describe the types of birds, mammals, amphibians, and reptiles
that may reside within the habitats.

Vegetation types will be identified as to dominant species and the classification
of the major vegetation community types for land near and on the sites. Some
vegetative survey information is available in the IAS report. This information
will be incorporated into the study and verified. Plant identifications will be
recorded in a field log book including notation of the keys used to accomplish
identification. Vegetated areas and certain plant specimens will be photographed
in order to document identifications. Any available information on vegetation
from remote sensing or aerial photography will be- incorporated to map
vegetational boundaries.

Mayport. SAP
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Wetlands identification will be according to the Federal Manual for the
Identification and Delineation of Wetlands by the Routine Onsite Determination
Method (USACE, 1989). Wetlands classification will be accomplished by a review
of National Wetlands Inventory Maps for the area and a field survey by a
qualified wetlands biologist,

A qualitative terrestrial survey will be conducted at SWMU 2, 3, 4, and 5. No
other sites afford any appreciable area of terrestrial habitat and there are no
nearby areas of terrestrial habitat,

— Quantitative Survey. The quantitative terrestrial survey includes implementation

of bioassessment methods, which can identify the extent of soil contamination and
ecological effects as well as the magnitude and variation of toxiec effects. For
sites with extensive soil contamination, soil bloassays or quantitative
vegetation sampling may be employed. USEPA soil bioassay protocols are specified
in Protocols for Short Term Toxicity Screening of Hazardous Waste Sites (USEPA,
1989) and are available for:

. earthworm (Eisenia foetida) survival,
. lettuce (Lactuca sativa) seed germination, and
. lettuce (lLactuca sativa) root elongation.

3.2.7.4 Analyses of Chemical Contamination in Aquatic Biota If bioaccumulative
chemicals are measured in sediments at a site, sampling of aquatic organisms for
analysis of tissue may be required to determine if exposures for aquatic
organisms are occurring, if contaminants are being transported in aquatic food
chains, and if humans are potentially exposed via diet. Selection of organisms
to be collected for tissue analysis will depend upon the type of contamination
and the availability of biota.

Collection of aquatic biota for analysis of chemical contamination will be
conducted at the six aquatic biota survey locations in the drainage ditch system
surrounding SWMU 2, 3, 4, and 5. The sediments of the ditch are known to be
contaminated with DDT and people have been observed taking organisms from the
ditch by seining. As there is no information on the types of organisms residing
in the ditch, a particular species for collection cannot be identified. It is
proposed to collect a bivalve mollusc and crustacean. Molluscs and crustaceans
will be collected by dredge or seining from each of the six locations and
analyzed. Collection, transport, and analysis of the biota samples is specified
in the site-specific QAP for sampling and analysis of aquatic biota (Appendix B).

3.2.8 Health and Environmental Assessment The Health and Environmental
Assessment (HEA) will be conducted according to the principles outlined in the
RF1 guidance with some methods being taken from guidance available for CERCLA
RI/FS risk assessments. The HEA is designed to provide the information necessary
for the regulatory agency to evaluate the need for interim corrective measures.

3.2.8.1 Constituents of Concern This section will summarize what environmental
media are contaminated in relation to each site. Constituents of concern will
be equivalent to the chemicals detected in soil, sediment, surface water,

Mayport. SAP
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groundwater, and biota. Inorganic chemicals will be considered to be "of
concern” in soil or sediment if they exceed background levels as determined for
the installation.

The analytical data from the exploration and sampling program will be summarized
in a manner that can be used to evaluate human health and ecological risks.
Summary statistics will be caleculated for each medium (groundwater, soil,
sediment, surface water, and biota) sampled at each site in the following manner.

"Site Chemical Average . Maximum Detection
' _ Concentration Concentration Frequency
Measured Measured

The average concentration of the chemical measured will be the most probable
exposure point concentration for that particular medium and the maximum will be .
the worst case exposure point concentration.

3.2.8.2 Health Assessment

Identification of Exposure Pathways. Potential exposure pathways are evaluated
in Table 3-5 including environmental medium, points of exposure, and exposed

‘populations. Croundwater is not expected to be a medium of exposure (with the

exception of contributing to surface water or sediment contamination). The
surficial aquifer at NAVSTA Mayport is the only one presently identified as
contaminated and it has not been identified as a source of water (potable or
otherwise) on site. Present information indicates that there is no migration of
contaminated groundwater off site as the base is surrounded on three sides by
surface water.

The exposure pathways that will be evaluated are for surface water, sediment,
soil, and biota. Exposures will be estimated for adults only for surface water,
sediment, and soil as all of the sites have restricted access (open only to base
personnel) and are not located near base housing. There is no indication that
children could gain access to any of the site areas. Exposures to contaminated

—_biota will be evaluated for both adults and children. Net seining has been

observed in the ditch system surrounding SWMU 2, 3, 4, and 5. The seining was
conducted by base personnel but there is a possibility that the biota could be
consumed by children as the personnel, take their "catch" home.

Identification of Exposure Assumptions. The RFI guidance for HEA clearly states
exposure assumptions for exposures via ingestion of water (surface or ground-

water), ingestion of soil, or inhalation of air (Table 3-6). These exposure
assumptions are provided in Tables 3-7 to 3-10. The proposed assessment differs
from the exposures considered in the HEA criteria in the following areas:

+ Ingestion of surface water or groundwater by drinking will not be
considered; instead incidental ingestion of surface water will be
evaluated (this lowers amounts ingested from 2 liters per day to 5 ml
per day).

Mayport. SAP -
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Table 3-5 :
Exposure Pathways for Health Assessment
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Environmenntal Point of Exposure Route of Exposure Exposad Population Status
Medium

Surheo Waters Facility wide in drainage Dermal absorption and  Adults (base personnel) Current
ditch system and tidal incidental ingestion.
ponds near Site 14. ,

Sediment Facility wide in drainage Dermal absorption and  Aduits (base personnel) Current

- ditch and tidal ponds. incidental ingestion.

Soils Potential at all sites except  Dermal absorption and  Aduits Current
neutralization basin, incidental Ingestion.

Groundwater None, surficial aquifer is - - Current
not used as a potabewa-
taf source.

Biota Drainage ditch system Ingestion. Aduits (base personnel; Current
surrounding Sites 2, 4, 5, possibly children
and 6.

_ ___Table 3-8
Exposure Assumptions for Health Based Criteria
Sampling-and Analysis Plan
NAVSTA Mayport
Mayport, Florida

Medium Carcinogens Systemic Toxicants
Surface soils

Average body weight 70 kilograms 16 kilograms

Years of exposure 70 years 5 years

Frequency of contact 0.1 gram 0.2 gram

365 days/year 365 days/year

Water

Average body weight 70 kilograms 70 kilograms

Years of exposure 70 years 70 years

Amount ingested 2 liters/day 2 liters /day

Frequency of contact 365 days/year 365 days/year
Air

Average body weight 70 kilograms 70 kilograms

Years of exposure 70 years 70 years

Amount inhaled 20 m’ air/day 20 m® air/day

Frequency of contact 365 days/year 365 days/year

Note: m° = cubic meters.

Mayport,SAP
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Table 3-7
Surface Water Exposure
Parameters for Adults
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Most Probable Realistic Worst
Average body weight 70 kilograms 70 kilograms
" Surface area exposed’ 2,300 cm’ 2,830 cm’
Incidental ingestions of surface 1 milliliter 5 millliters
water
Frequency of contact TBD TBD
Duration of contact to surface TBD TBD
water
Years of exposure TBD TBD

anderson et. al,, 1985 - arms, hands, legs.
Notes: ¢m’ = square centimeters.
TBD = to be determined after receptor survey.

Mayport. SAP
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Table 3-8
Soil Exposure Parameters for Adults
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Most Probable Realistic Worst
Average body weight 70 kg 70 kg
Surface area exposed’ 2,300 cm® 2,830 cm’
Incidental ingestion of soils’ 50 mg 100 mg
Soi unit deposition® 0.5 mg/cm? 1.5 mg/em?
Sediment contacted* 11.5.g/event 18.9 g/event
Frequency of exposure TBD TBD
Years of exposure TBD TBD
1Andomn ot. al., 1985; forearms and hands.
sLaGoy, 1987.
‘Sehaun. 1984,

Surface area times sediment unit deposition.

Note: kg = kilogram.

em? = square cantimeter,
mg = milligrarns.

g/event = grams per event.
TBD = to be determined after receptor survey.

Mayport SAP
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Notes: kg = hm'm
em? = square centimeter,
g = grams.
mg = milligrams.
g/event = grams per event.
TBD = to be determnined after receptor survey.

Table 3-9 ’
Sediment Exposure Parameters for Adu
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Most Probable Realistic Worst
~ " Average body weight 70 kg 70 kg
Surface area exposed’ 2,300 cm’ 2,830 cm®
Sediment unit deposition’ 0.001 g/cm’ 0.001 g/cm’
Sediment ingested” . s0mg 100 mg
Sediment contacted® 5 g/event 6.2 g/event
Frequency of exposure® TBD TBD
Years of exposure TBD TBD ”‘
;Andomn ot. al., 1985 - forearms and hands.
3;3::' 1887.
n, 1984.

Table 3-10
Biota Exposure Parameters for Adults
- Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Most Probable Realistic Worst
Average body weight - 70 kg kg
Frequency of exposure TBD TBD
Years of exposure TBD TBD
Among ingested 0.442 g/day clams

0.291 g/day oysters

Notes: kg = kilogram.
TBD = to be determined after receptor survey.
g/day = grams per day.

Mayport. SAP
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» Direct contact as well as incidental ingestion of surficial soil will
be evaluated,

e Direct contact as well as ingestion of surface water will be evaluated.
. Ingestion of contaminated biota via diet will be evaluated.

Calculation of Exposure Body Doses. Exposure doses are the amounts of a chemical
(usually expressed in mg/kg/day) that an individual is exposed to given certain
exposure point concentrations in environmental media (Section 3.2.8.1) and
certain exposure assumptions (body weight, frequency of exposure etec.,).
Exposure parameters are listed in Tables 3-7 to 3-10 and the equations that will
be used to derive exposure body doses are provided in Table 3-11. _
The toxicokinetic factor (TKF) is defined as the ratio of the estimated
absorption factor for the site-specific medium and route of exposure of the known
or estimated absorption factor for the laboratory study from which the cancer
potency factor or the reference dose was derived. Use of this factor allows
appropriate adjustments to be made if the efficiency of absorption is known or
expected to differ because of physiological effects and/or matrix or vehicle
effects.

TKF can be less than one or greater than one, depending on the particular
circumstances at hand. If it is thought that absorption from the site-specific
exposure is the same as absorption in the laboratory study, then the TKF is 1.0.

In the absence of detailed toxicological information on every compound of
interest, it has been common practice for risk assessors to use a default value
of 1.0. This approach is not adequately protective of public health in some
cases, because there are many cases in which it is expected that absorption from
the site-related exposure would be higher than that in the laboratory study.

For lead and carcinogenic polyaromatic hydrocarbons (PAHs), specific TKFs can be -

derived based on a review of relevant toxicological data. For the other
contaminants of concern, estimated compound-specific TKFs will be based on a
conservative, internally consistent algorithm as shown in Table 3-12. The

procedure requires that the route of exposure and the vehicle be known for all
studies from which cancer potency factors or reference doses were derived by
USEPA. This information will be discussed in the dose-response profile for each
contaminant of concern. The algorithm requires the use of numerous assumptions
regarding systemic absorption of the constituents.

Available dose-response values are derived from several types of studies. For
example, most oral values are derived from studies in which animals are
administered the test compound orally either by gavage, in drinking water, or in
diet. The oral dose-response values can also be based on inhalation studies.

The assumptions employed in deriving TKF values are discussed below.

. Absorption from gavage is similar to absorption from drinking water
studies.
Mayport SAP
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Table 3-12
Toxicokinetic Factors
Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Study Type Dermal Soil Oral Sol Oral Water
Gavage 10.05/0.25 0.10/0.50 1.0/1.0
Drinking water 0.05/0.25 0.10/0.50 1.0/1.0
Diet %0.10/0.50 0.50/1.0 - 1.0/15
%0.01/1.0
Inhalation ‘0.05/0.25 . _ *0.10/0.50 “1.0/1.4
Notes: 1M%sl probable case /realistic worst case,

3Organies except PAHs.
Inorganics except lead.

‘Mulﬁpliod by an absorption factor from inhalation study, if appropriate.

Mayport. SAP
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. Absorption of compounds from drinking water in humans is similar to
absorption in laboratory animals from drinking water or gavage.

. Absorption of compounds from drinking water in humans is similar to or
greater than absorption in laboratory animals from diet study.

. Absorption of volatile compounds via inhalation in animals is similar to
absorption from drinking water. That is, in both cases absorption is
assumed to be very high.

Skin Permeability Factors. The estimation of exposure doses resulting from
incidental direct contact and ingestion of surface water requires the use of a
skin permeability constant in units of centimeters per hour (cm/hr). This method
assumes that the behavior of compounds dissolved in water is described by Fick's
law. In Fick’s law, the steady state flux of the solute across the skin
milligrams per square centimeter per hour (mg/cmz/hr) equals the permeability
constant (kp) in cm/hr times the concentration difference of the solute across
the membrane (mg/cm®). This approach is discussed in USEPA (1984a and 1988).

At this time, experimentally determined permeability constants exist for only a
limited number of chemical compounds.

Because of the lack of available permeability constants for the majority of
contaminants and the poor quality of the existing data on the few constituents
for which there are data, a generic approach to estimating permeability constants
will be wundertaken. It is suggested in USEPA (1884a; 1988) that one can
reasonably assume in cases where data are lacking that contaminants are carried
through the skin as a solute dissolved in water. In this case, the permeability
constant of water can be substituted for the compound-specific permeability
constant. This approach is reasonable for highly water-soluble compounds. On
the other hand, for the compounds that are highly lipid-soluble, this approach
may underestimate the dermal absorption of contaminants from dilute aqueous
solutions. '

Experimental data confirms this prediction for certain compounds. For instance,
Roberts and others (1977) experimentally determined the permeability constants
for a series of phenolic compounds. These are all higher than the 8x10™* cm/hr
value for water (2x10™ to 6x107? cm/hr with most being approximately 1x107°
cm/hr). In addition, Scheuplein and Blank (1971) showed for a series of
alcohols that the permeability constants for the higher homologs were higher than
for water (1x107® for propanol to 8x102 for decanol).

For the public health assessment it will be assumed that the permeability
constants for inorganic constituents and organic constituents having low octanol-
water partition coefficients (log K,, less than 2.0) are equal to the permeabili-
ty constant for water. The constant for water is taken as 8x10™* cm/hr according
to Blank and others (1984). This value is similar to values determined by
others. Because skin permeability to water is dependent on the degree of
hydration of the skin, this value, which was derived from studies of fully
hydrated skin, gives a high estimate of water permeability. Such a value is
appropriate for situations in which absorption of contaminants may occur during

Mayport.SAP
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playing in streams or leachate. Thesé are activities associated with fully or
partially hydrated skin, therefore, these numbers will yield a conservative risk
estimate.

It will be conservatively assumed that contaminants having high octanol-water
coefficients (log K., greater than or equal to 2.0) have high skin permeability
constants and a constant an order of magnitude greater than water’s constant was
assumed (i.e., 8x107° cm/hr).

Exposure-Limit Criteria. The RFI Guidance Manual provides exposure limit
eriteria in the form of "Health Based Criteria." The criteria are levels of
contaminants in a medium that present an unacceptable risk to a receptor under
certain intake assumptions. The intake assumptions are provided in Table 3-6.
Unacceptable risk is defined as exceeding an excess lifetime cancer risk of 1076
for Class A and B carcinogens and 107> for Class C carcinogens, or exceeding the
reference dose (RfDs) for noncarcinogens. Exposure point concentrations (Section
3.2.8.1) will be compared with the HEA exposure limit criteria for soil and air.
The health based criteria for water assume consumption of the water and will not
be used for comparisons.

Risk Assessment. Carcinogenic risk estimates will be determined by multiplying
the body-dose level for each carcinogen by its USEPA carcinogenic potency value.
This estimate represents an individual's incremental cancer risk. To put these
incremental risk levels into perspective, they are evaluated against a target
risk level.

Target risk levels have been adopted from USEPA guidelines, which state that the
total incremental carcinogenic risk for an individual resulting from exposure at
a hazardous waste site should be between 10™* and 10°7. Therefore, remedial
alternatives should reduce total potential carcinogenic risks to levels less than
107 (USEPA, 1986).

Noncarcinogenic risk estimates will be determined by dividing body-dose levels
for each noncarcinogen by the relevant standard, criterion, or guideline,
resulting in a ratio called a risk ratio. The sum of the individual risk ratios
for specific contaminants at a site is called a hazard index for the mixture.
If this ratio is less than or equal to 1.0, no adverse health effects are
anticipated from the predicted body-dose level. If the ratio is greater than
1.0, the predicted body-dose level could potentially cause adverse health
effects. This determination is necessarily imprecise because derivation of the
relevant standards or guldelines involves the use of multiple safety factors.
In addition, the risk ratios for individual compounds should properly be summed
only if their target organs or mechanisms of action are identical. Therefore;
the potential for adverse health effects for a mixture having a hazard index in
excess of 1.0 must be assessed on a case-by-case basis.

EPA's Integrated Risk Information System (IRIS) will be the primary source for
the standards and guidelines used in the risk ratios. Spreadsheets will be used
to calculate risks for carcinogens and noncarcinogens for each site and for each
media. Within these two classes of chemicals, both the most probable and
realistic worst case are analyzed to characterize a risk range.

Mayport.SAP
FU4.FGB.10.91 3-41



INTERIM FINAL

3.2.8.3 Environmental Assessment

Identification of Exposure Pathways. Risks associated with exposures to surface
water and sediments will be evaluated based upon information from the release

characterizations for each site. The potential points of exposure are the
drainage ditch system around SWMU 2, 3, 4, and 3, the tidal ponds near SWMU 14,
Sherman Creek; and the St. Johns River. Risks associated with soil contamination
will also be evaluated as necessary on terrestrial organisms on or near SWMU 2, -
3, 4, and 5. Potentially exposed aquatic and terrestrial populations will be
identified during the receptor survey. Exposure point concentrations for each
environmental media will the same as those determined for the health assessment.
Tissue residues of contaminants in aquatic biota will be used to determine
dietary exposures for predatory mammals and birds.

Exact exposure pathways that will be -evaluated will be determined based upon the
types of contaminants detected, the occurrence of sensitive aquatic and
terrestrial organisms, and the occurrence of threatemed, rare, or endangered
species. Specific exposure pathways will be developed for rare or endangered
species that could potentially be exposed to contamination.

Ecological Criteria. Criteria for contaminants detected in environmental media
will be collected. Criteria are levels of contaminants in surface water or
sediments that are protective of chronic or acute toxic effects to aquatic life.
Criteria are available in the form of:

. Ambient Water Quality Criteria (AWQC; USEPA, 1986),

. Florida Water Quality Standards (Chapter 17-550, FAC),

. Interim Sediment Quality Criteria (SQC; USEPA, 1989), and S
. USEPA non-polluted threshold value.

Dose-Response Data. Dose-response information on the acute and chronic effects
of the constituents of concern on aquatic and terrestrial organisms will be
collected and summarized. Information will be for organisms which are or could
be located in the aquatic and terrestrial environments near the sites or are
closely related to the indigenous fauna. The method of Suter and others (1986)
will be applied to dose-response information to extrapolate effects from one
species to another and to provide a measure of uncertainty associated with
toxicity estimates.

The dose-response information will be included in ecotoxicity profiles for each
constituent of concern. The toxicity profiles will provide information on the
long and short-term effects of the constituents of concern upon aquatic and
terrestrial wildlife. The information will indicate what species are sensitive
to certain contaminants and will also indicate those chemicals that tend to
bioconcentrate in biota and biomagnify within food chains,

Risk Assessment. Risks for aquatic wildlife will be evaluated by comparing
ecological criteria with exposure point concentrations of contaminants in
sediments and surface water. If the ratio of the exposure concentration to the
criteria exceeds 1.0, a risk is assumed. Exposure concentrations in sediment
will be compared with SQC and surface exposures will be compared with AWQC.

Mayport.SAP .
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A quantitative uncertainty, or joint probability analysis, will be performed
comparing the exposure estimates in surface water with dose-response information
or criteria to provide estimates of risk. The method is according to that of
Suter and others (1986). The final risk estimate is interpreted as the
probability that an expected exposure will exceed the criteria given the
variability in both the exposure estimate and the variability associated with the
criteria value. Probabilities of adverse effects are calculated for groups of
aquatic organisms including fish, molluses, crustaceans, and algae. The
probabilities imply the percentage of species within the group that would
experience acute or chronic toxic effects. )

The results of bioassessment studies conducted will be interpreted and included
in the risk analyses. Only one bioassessment study is initially recommended in
the drainage ditch system surrounding SWMU 2, 3, 4, and 5. The results of the
quantitative survey of benthic macroinvertebrates in the drainage ditch system
will indicate if impacts to aquatic life are presently occurring. Significant
impacts will be defined as the reduction of the Shannon-Weaver diversity index
to below 75 percent of the reference location index value. Areas of significant
impacts and envirommental contamination of sediment and surface water can then
be identified. - :

Risks will be discussed qualitatively for: nearby sensitive ecosystems; exposure
‘routes not addressed by quantitative criteria; and the presence of chemicals that
cause secondary effects (alter pH or dissolved oxygen or change habitat).

3.3 EXPLORATION AND SAMPLING PROGRAM. The exploration and sampling program for
the RFI at NAVSTA Mayport has been designed to characterize the nature and extent
of contamination at those sites where releases have been verified, and to verify
the presence of contaminants at the remaining sites. Samples of soil, sediment,
sludge, surface water, and groundwater selected for testing will be analyzed
using USEPA SW-846 (Test Methods for Evaluating Solid Wastes, Third Edition)
methods to identify and quantify chemical contaminants. The analytical program
for the RFI is discussed in Section 3.4. Target analytes and methods have been
selected based on the contaminants detected at each site during the ESI, and the
wastes known or suspected to be present at each site.

—The following sections describe the specific number and locations of sampling
stations and the procedures to be used for the exploration and sampling program
at those sites identified in the HSWA permit for NAVSTA Mayport. Additional
background information and history of operations for all sites may be found in
Volume I, Workplan, Section 3.5.

3.3.1 Background Field Investigation In order to document the background
concentration of contaminants in areas of the base that have not been affected
by past waste management practices, samples of soil, sediment, and groundwater
will be collected and analyzed for 40 CFR 264, Appendix IX parameters (Table
3-13). :

Six background soil samples and three background sediment samples will be
collected at the locations shown in Figure 3-6. Background soil samples will be
collected from the area west of the main runway (SS-B-1, SS-B-2, and SS-B-3), in

Mayport SAP -
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R

Table 3-13
Appendix IX, Groundvater Monitoring List

Sampling and Analysis Plan

NAVSTA Mayport
Mayport, Florida

Parameter Methods Parameter Methods
Acsnaphthylene 8100 deita-BHC 8080
8270 8250
Acetone 8240 gamma-BHC; lindane 2080
Acstophenone 8270 8250
Acetonitrile; methyl cyanide 2015 bis(2-Chiorosthoxy)methane 8270
2-Aostylaminofiuorene; 2-AAF 8270 bis(2-Chloroethyl)ether 8270
Acrolein 8030 bis(2-Chioro-1-methylethyl) ether; 8010
' 8240 2,4'Dichioradisopropyl ether 8270
Acrylonitrile 8030 bis(2-Ethylhaxyl)phthalate 8060
8240- 8270
Aldrin 8080 Bromodichloromethane 8010
8270 8240
Allyl chioride 8010 Bromoform; tribromomethane 8010
8240 8240
4-Aminobiphenyl 8270 4-Bromophenyl- phenyl ether 8270
Aniline 8270 Butyl benzy! phthalate; benzyl 8060
Anthracene 8100 butyl phthalate 8270
8270 Cadmium 8010
Antimony 6010 7130
7040 7131
7041 Carbon digulfide 8240
Aramite 8270 Carbon tetrachloride 8010
Arsenic 6010 8240
7060 Chiordane 8080
7061 8250
Barium 6010 p-Chioroaniline 8270
7080 Chicrobenzene 8010
Benzene 8020 8020
8240 8240
Benzo(a)anthracene; Banzanthracene 8100 Chiorobenzilate 8270
8270 p-Chioro-m-cresol 8040
Benzo (b)fluoranthene 8100 8270
8270 Chicorosthane; ethyl chloride 8010
Berzo(k)fiuoranthens 8100 8240
8270 Chioroform 8010
Benzo(ghi)perylene 8100 8240
8270 2-Chioronaphthalene 8120
Benzo(a)pyrene 8100 8270

8270 2-Chiorphenol 8040 -
Benzy! alcohol 8270 ‘ 8270
Beryllium &m0 4-Chiorophenyl phenyl ether &270
7090 Chioroprene 8010
7091 8240
alpha-BHC 8080 Chromium 010
8250 7190
beta-BHC 8080 7N
8250 Chrysene _ 8100
Cobalt 6010 1,2-Dichloroethane; ethylens 8010
7200 dichloride 8240
7201 1,,-Dichiorethyiens; vinyidene 8010
Copper 6010 chioride — 8240
7210 trans-1,2-Dichoroethylene 8010

Mayport. SAP
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Table 3-13 (Continued)
Appendix IX, Groundwater Monitoring List

Mayport. SAP
F04,FGB.10.91

Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Parameter Methods Parameter Methods

m-Cresol &xro 8240
o-Cresol 8270 2,4-Dichiorophenol 8040
p-Cresol 8270 8270
Cyanide 9010 2,6-Dichlorophenol &7
2,4-D; 2.4-Dichiorophenoxyacetic acid 8150 1,2-Dichloropropane 8010
4,4-00D 8080 8240
8270 cis-1,3-Dichloropropene 8010
4,4.DDE 8080 8240
8270 trans-1,3-Dichloropropene 8010
4,4-DDT 8080 8240
8270 Dieldrin 8080
Diallate 8270 8270
Dibenz(a,h)anthracene 8100 Diethyl phthalate 8060
8270 8270
Dibenzofuran 8270 0,0-Diethyl 0-2-pyrazinyl phosphoro- 8270

Dibromochioromethane; 8240 thioate; thionazin
chiorodibromomethane Dimethoate 8270
1,2-Dibromo-3-chloropropane; DBCP 8010 p-(Dimethylaminojazobenzene 8270
8240 7.12-Dimethyibenz(a)anthracens 8270
8270 3,3-Dimethyibenzidine 8270
1,2-Dibromoethane; Ethylene dibromide 8010 alpha, alpha-Dimethyiphenethylamine 8270
8240 2,4-Dimethyiphencl 8040
Di-n-butyl phthalate 8060 8270
8270 Dimethyl phthalate 8060
0-Dichiorobenzene 8010 8270
8020 m-Dinitrobenzene 8270
8120 4,6-Dinitro-o~cresol 8040
8270 8270
m-Dichlorobenzene 8010 2.4-Dinitrophenol 8040
8020 8270
8120 2,4-Dinitrotoluene 8090
8270 8270
p-Dichlorobenzene 8010 2,6-Dinitrotoluene 8090
8020 8270
8120 Dinosspb; DNBP; 2-aec-butyl- 8150
8270 4,6-dinitrophenol 8270
3,3'Dichlorobenzidine 8270 D-n-octyt phthalate 8060
trans-1,4-Dichloro-2-butens 8240 8270
Dichlorodifivoromethane 8010 1.4-Dioxane 8015
8240 Diphenylamine 2270
1,1-Dichiorosthane 8010 Disulfoton 8140
8240 8270
Endosulfan | 8080 Methacrylonitrile 8015
8240
Endosulfan Il 8080 Maethapyrilene 8270
Endosulfan sulfate 8030 Methoxychior 8080
8270 ) 8270
Endrin 8080 Methyl bromide; bromomethane 8010
8250 8240
Endrin aldehyde 8080 Methyl chloride; chloromethane 8010
8270 8240
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Table 3-13 (Continued)
Appendix IX, Groundwater Monitoring List

— . ——Kepone

Mayport. SAP

Sampling and Analysis Plan
NAVSTA Mayport
Mayport, Florida
Parameter Methods Parameter Methods
Ethyl benzene 3-Methyicholanthrene 8270
8240 Methylene bromide; Dibromomethane 8010
Ethyl methacrylate 8015 8240
' 8240 Methylene chioride; Dichloromethane 8010
8270 - 8240
Ethyl methanesul fonate 8270 Mathyl ethyl ketone; MEK 8015
Famphur 8270 8240
Fluranthrene 8100 Methyl lodide; lodomehtane 8010
az270 8240
Fluorene 8100 Methyl methacrylate 8015
8270 8240
Heptachlor 8080 Methyl methanesul fonate 8270
8270 2-Methyinaphthalene 8270
Heptachior epoxide 8080 methyl parathion; Parathion methyl 8140
8270 8270
Hexachlorobenzene 8120 4-Methyi-2-pentanone; Methyl 8015
8270 Isobutyl ketone 8240
Hexachlorobutadiene 8120 Naphthalene 8100
8270 8270
Heachlorocyciopentadiene 8120 1,4-Naphthoquinone 8270
8270 1-Naphthylamine 8270
Hexachioroethane 8120 2-Naphthylamine 8270
8270 Nickel 6010
Hexachlorophene 8270 7520
Hexachioropropene 8270 o-Nitroaniline 8270
2-Hexanone 8240 m-Nitroaniline 8270
indeno(1,2,3-cd)pyrene 8100 p-Nitroaniline 8270
8270 Nitrobenzene 8090
isobutyl alcohol 8015 8270
Isodrin 870 o-Nitrophenol 8040
Isophorone 8090 8270
8270 p-Nitrophenol 8040
isosafrole 8270 8270
8270 4-Nitroquinoline 1-oxide 8270
Lead 6010 N-Nitrosodi-n-butylamine 8270
7420 N-Nitrosodiethylamine 8270
7421 N-Nitrosodimethylamine 8270
Mercury 7470 N-Nitrosodiphenylamine 8270
N-Nitrosodipropylemine; Di-n-propyl- 8270 2,3,7,8-TCDD; 2,3,7,8-Tetrachioro- 8280
nitrcaamine dibenzo-p-dioxin
N-Nitrosomethylethylamine &270 1,24, 5-Tetrachlorobenzene 8270
N-Nitrosomorpholine 8270 1,1,1,2-Tetrachlorosthane 8010
N-Nitrosopiperidine 8270 8240
N-Nitrosopyrrolidine azro 1,12 2-Tetrachlorosthane 8010
S-Nitro-o-toluidine 8270 8240
Parathion azro Tetrachiorosthylene; Perchioro- 8010
Polychlorinated biphenyis; PCBs 8080 ethylene; Tetrachioroethene 8240
8250 2.3,4,6-Tetrachlorophenol 8270
Polychiorinated dibenzo-p-dioxins; 8280 Tetraethyl dithiopyrophosphate; 8270
PCDDs Sulfotepp
Polychlorinated dibenzofurans; PCDFs 8280 Thallium 8010
Pentachlorobenzene 8270 7840
3-46
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Table 3-13 (Continued)
Appendix IX, Groundwater Monitoring List

Sampling and Analysis Plan

NAVETA Mayport
Mayport, Fiorida
Parameter Methods Parameter Methods

- Fentachiorosthane 8240 7841
8270 Tin 7870
Pentachioronitrobenzene 8270 Tolusne
Pentachiorophenol 8040 8240
8270 o-Toluidine 8270
Phenacetin 8270 Toxaphene 8080
Phenanthrene 8100 8250
8270 1,2.4-Trichlorobenzene 8270
Phenol 8040 1,1,1-Trichiorosthane; Methyi- 8240

8270 chioroform
p-Phenylenediamine 8270 1,1.2-Trichloroethane 8010
Phorate 8140 8240
8270 Trichiocrosthylene; Trichioroethene 2010
2-Picoline 8240 8240
8270 Trichlorosfluromethane 8010
Pronamide 8270 8240
Propionitrile; Ethyl eyanide 8015 2,4,5-Trichiorophenol 8270
T . 8240 - 2,4,6-Trichlorophenol 8040
Pyrene 8100 8270
8270 - 1,2,3-Trichloropropane 8010
Pyridine 8240 8240
Safrole 8270 0,0,0-Triethyl phesphorothioate 8270
Selenium 6010 sym-Trinitrobenzene 8270
7740 Vanadium 6010
7™ 7910
Silver 6010 7911
R 7760 Vinyl acetate 8240
Silvex; 2,4,5-TP 8150 Vinyl ehloride 8010
Styrene 8020 8240
8240 Xylene (total) 8020
Suifide 9030 8240
2,4,5-T; 2,4 5-Trichlorophenoxyacetic 8150 Zinc 8010
acid 7950

Mayport. SAP
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the wooded area between Mayport Road and the golf course (5S-B-4), south .of _Lake
Wonderwood in the base housing area (S$-B-5), and in a wooded area in the
northeast corner of the base (SS-B-6). Background sediment samples will be
collected from tributaries to Sherman Creek just outside the base boundary
(SD-B-1 and SD-B-2) and from a drainage ditch west of Mayport Road and south of
the golf course (SD-B-3).

Background groundwater samples will be collected from Duval County monitoring
well DS-263 located off Wonderwood Drive south of the Naval Station, provided
that the well can be located and permission obtained from the county (approximate
location is shown on Figure 3-6).

Monitoring well MPT-1-1-and Geraghty and Miller monitoring well S§-1 will also be
used as background sampling locations. Monitoring well MPT-1-1 is located just
south of the Jacksonville Shipyards at Site 1 (see Figure 3-8) and is upgradient
of any contamination origimating from that site. No contaminants were observed
in the sample obtained from monitoring well MPT-1-1 during the ESI. Geraghty and
Miller momitoring well S-1 is located south of NIRP Sites 8B and 8D, and is
upgradient of any release originating from those sites (see Figure 3-12). 1If
alternative locations for background sampling are determined to be necessary,
they will be located in consultation with and with approval of the EIC and
Regional Administrator,

All background samples will be analyzed for 40 CFR 264 Appendix IX parameters,
including metals, (USEPA Methods 6010, 7470, and 7870) volatile organics (USEPA
Method 8240), and pesticides and PCBs (USEPA Method 8080). Organochlorine
pesticides were used for many years for mosquito control at NAVSTA Mayport, and
used oils were also used for insect control and dust suppression at the base,
therefore, trace concentrations of these contaminants may be found in the
background samples.

3.3.2 SWMU 1, Landfill A SWMU 1 consists of a former landfill that was operated
from 1942 to 1960. The site is located east of the Mayport Basin under an area
currently occupied by Jacksonville Shipyards, which is a tenant on NAVSTA Mayport
(see Figure 1-2). SWMU 1 occupied approximately 4 acres and consisted of a
series of trenches approximately 15 feet wide, 400 feet long, and 8 feet deep.
The site received industrial and sanitary wastes during the years of operation.
These wastes included waste oils, solvents, mercury lamps, asbestos, sulfuric
acid, pesticide cans, and general garbage and comstruction rubble.

3.3.2.1 Results of Previous Investigation Three monitoring wells (MPT-1-1, MPT-
1-2, and MPT-1-3) were installed in the vicinity of SWMU 1 during the ESI (Figure
3-8). Soil and groundwater samples were collected and analyzed for priority
pollutants. Elevated levels of 4,4'-DDE were measured in a groundwater sample
obtained from monitoring well MPT-1-2 (0.0l ug/2) and in both a soil sample (58
pg/kg) and a groundwater sample (0.14 ug/lf) obtained at monitoring well MPT-1-3.
Elevated levels of lead (122 ug/f) and cadmium (1.0 pg/f) were also detected in
the groundwater sample from monitoring well MPT-1-3.

Mayport.SAP
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3.3.2.2 Exploration Program, SWMU 1 (NIRP Site 1) The rationale for the data
gathering activities at Site 1 is described in Volume I, Workplan. In summary,
the objectives of the data gathering activities at SWMU 1 are to:

. characterize the horizontal extent of Landfill A using geophysical
techniques;

. assess the potential for build-up of volatile organic compound vapors
R in the vadose zone near surface structures;

. obtain additional site-specific data to characterize groundwater flow
rates and directions;

. obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

. obtain subsurface soil samples to characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criterid for
potential corrective measures; and

« obtain sediment samples to assess the storm drain conveyance system as
- & migration pathway.

The exploration program at SWMU--1 (Landfill A) (Figure 3-8) includes the
following data gathering activities:

« conducting a magnetometer survey of the suspect area northwest of site;

+« conducting a soil gas survey;

. installing four monitoring well clusters composed of paired wells;

+ sampling and analyzing of subsurface soil during borehole construction
for monitoring wells;

+ sampling and analyzing of groundwater at new and existing monitoring
wells; and

. sampling and analysis of sediment samples from inverts of the storm
drain conveyance system. e

The sample locations at SWMU 1 are presented in Figures 3-5 and 3-9. In addition
to these site-specific activities, piezometers will be installed as part of the
facility-wide piezometer network to supplement local and regional data on
groundvater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation. .

The sample media, sample locations, number of samples, estimated number of QA/QC
D samples, and sample analyses are summarized in Table 3-1l4a for SWMU 1. The data
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INTERIM FINAL

gathering activities are composed of the field activities subtasks listed below.
Because many of the field activities subtasks will be repeated at other sites,
they are described as standard operation procedures in project-specific Technical
Memoranda located in Appendix B, Site-Specific Quality Assurance Plan. Site-
specific elements particular to SWMU 1 are discussed in subsequent sections, and
standard operating procedures are referenced where necessary. Subtasks of data
gathering activities at SWMU 1 include:

magnetometer survey,

soll gas measurement,

drilling and subsurface soil sampling,
well construction and development,
groundwater sampling, and

sediment sampling.

Magnetometer Survey. The magnetometer survey will use a Fisher™ TW-6 or
equivalent. The survey will be conducted in the northwest area shown in Figure
3.9. Prior to conducting the survey, field personnel will perform the following
tasks.

1. Field personnel will identify and mark on a site map all potential cultural
influences such as fences, powerlines, or underground utilities.

2. Stake the area with survey flags in a square grid approximately 10 feet on
centers. The grid will be oriented in a north-south, east-west alignment.
The grid row and columns will be labeled using a local cartesian coordinate
system.

3. The coordinate system will be referenced point to a permanent reference
near the site (such as a building corner or similar structure) so that it
may be re-established in the future. Simple field measurements using a
flexible tape is sufficient for grid layout and benchmark reference. The
benchmark reference will be recorded in the field log book.

4. Field personnel will calibrate the magnetometer in accordance with
manufacturer’s instructions. The magnetometer will be calibrated at the
beginning of each survey day and at intermediate intervals as recomuended
by the manufacturer. :

5. Photographs will be taken during the survey as a visual record of the grid
geometry.

The field personnel will conduct the survey in phases. Phase I will consist of
an initial survey of the general area following the flagged grid lines to
identify any obvious anomalies. The survey will be conducted along the grid
lines in both the north-south and east-west directions. Anomaly locations will
be tagged and the locations re.orded in the field log book using the cartesian
coordinate system. Potential cultural influences will be noted.

Phase II will refine the dimensions of any anomalies discovered during the first
phase. Field personnel will take measurements between staked grid rows and
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columns to delineate the anomalies. Magnetometer readings will be recorded with
grid location data so that contours of magnetometer responses can be prepared.

Phase III will be composed of a "hunt and seek" strategy where judgmental
readings will be taken in intermediate areas of the grid where no anomalies were
discovered during Phase I. New anomalies will be tagged and their locations
recorded as in Phase I.

Phase IV will refine the dimensions of any anomalies discovered during Phase III.
Field personnel will take measurements between staked grid rows and columns to
delineate the anomalies. Magnetometer readings will be recorded with grid
location data so that contours of magnetometer responses can be prepared.

Soil Gas Investigation. At least 12 soil gas samples will be collected using an
electrically driven soil gas probe around the perimeter of SWMU 1 to measure the
concentration of organic vapors, if present, that may be migrating from the
landfill. The rationale for performing a soil gas survey at SWMU 1 is described
in Volume I, Workplan. The presence of organic vapors at the landfill has not
been assessed in previous investigations at NAVSTA Mayport. This program is
designed to monitor soil gas concentrations, if present, at SWMU 1 and any
accupulation of organic vapors beneath the Jacksonville Shipyard, Inc.,
maintenance buildings located at Site 1, (Figure 3-5).

The soil gas probe consists of 2.5-foot sections of hollow stainless-steel rod
(5/8-inch outer diameter (OD) which are connected to a slotted stainless-steel
point. The rods and point will be driven to the desired depth of soil gas
monitoring with an electric slap hammer, The slap hammer will then be
disconnected from the rods and polyethylene tubing will then be connected from
the top of the rods to an air bladder pump. The air in the gas probe will be
purged for 3 minutes with the air bladder pump prior to obtaining a representa-
tive soil gas sample from the sampling interval. This procedure is described in
more detail in a Technical Memorandum included in the Site-Specific QAP (Appendix
B).

An OVA will be used to monitor soil gas in the gas probes. The OVA has the
capability of distinguishing between methane gas and other organic vapors with
the aid of a charcoal filter. By making this distinction, it may be possible to
determine if the concentration of vapors exceeds safety limits and poses a
potential hazard. If elevated levels of organic vapors are observed in any
samples, additional samples will be collected and field analyzed to define the
extent of contamination.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and

Subsurface Soil Sampling, Appendix B. A summary of the location, frequency, and
sample types is presented in Table 3-1l4a. Borehole locations are presented in
Figure 3-9., Table 3-1l4b summarizes the borehole depths and monitoring well
specifications anticipated for SWMU 1.
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Well Comstruction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figure 3-3A through Figure 3-3D. A summary of the location,
frequency, and sample types is presented in Table 3-1l4a. Well locations are
presented in Figure 3-9, Table 3-14b summarizes the monitoring well specifica-
tions anticipated for SWMU 1. Actual completion depths and screened intervals
will be determined during borehole drilling based on field observations.

Wells will be clustered in pairs and completed at multiple depths at each cluster
in order to refime characterization of groundwater hydrology and quality as
described in Volume I, Workplan. One well will be completed in the Upper
Hawvthorn Group. The borehole for this well will be constructed first in order
to get local stratigraphic information. This well will be double-cased to
prevent cross contamination between water bearing zones. The outer case will be
keyed at least 5 feet into the first aquitard encountered, which is estimated to
be approximately 25 to 30 feet at this site. Actual depths will be determined .
in the field based on observation of conditions by a qualified geologist.

One well at each cluster will be completed in the upper surficial aquifer to a
depth of approximately 15 feet., The wells will be screemed their entire
saturated length. The well screens will extend approximately 3 feet above the
encountered water table. The remaining three wells (i.e., excluding the deep
Upper Hawthorn well) will be completed at approximate depths of 25 to 30 feet,
or to the top of the first confining unit if one is encountered in the upper
surficial aquifer. The screened interval will be 5 feet.

Groundwater Sampling. The location, frequency, and sample types of groundwater
are summarized in Table 3-14a. Well locations are presented in Figure 3-9.
Table 3-14b summarizes the monitoring well specifications anticipated for SWMU
1. Groundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater Sampling, Appendix B.

Sediment Sampling. The location, frequency, and sample types of sediment’ are

summarized in Table 3-l4a. Sediment sampling locations are presented Figure 3-9.

Sediment sampling will be accomplished as described in the Technical Memorandum,
—-Sediment and Surface Water Sampling, Appendix B.

3.3.3_SWMU 2, 3, 4, 5, and 22, Landfills B, D, E, F, and Building 1600 Blasting
Area SWMU 2 (NIRP Site 2) is a landfill that was operated as a trench and fill

landfill from 1960 to 1964 and as an area fill landfill from 1979 to 1980. The
site is located north of the eastern dredge spoil area (Figure 3-10). The area
was subsequently covered with soil and paved. An ordnance storage yard now
occupies the site. The former landfill was approximately 2 acres in size. It
consisted of a series of trenches that were approximately 15 feet wide, 300 feet
long, and 8 feet deep. The trenches are known to have intersected the water
table. Combustible ftems floating on water in the trenches were burned daily.
Items disposed of in the landfill included waste oils, other petroleum products,
mercury lamps, asbestos, sulfuric acid, pesticide cans, and general refuse.
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s

SWMU 3 (NIRP Site 4) is a former landfill that was operated from 1963 to 1965.
The site is located southwest of SWMU 2 and extends under the northwestern corner
of the eastern dredge spoil area (see Figure 3-10). Site 4 occupied approximate-
ly 3 acres and consisted of several pits (eight are estimated) constructed by
dragline. Each pit was approximately 40 feet by 40 feet and 8 feet deep, and
intersected the water table. Items were dumped into standing water contained in
the pits. Disposed wastes included waste o0il, mercury, solvents, asbestos,
acids, pesticide containers, sanitary wastes, and construction rubble.

SWMU 4 (NIRP Site 5) is a landfill that was operated as a trench and fill
landfill from 1963 to 1966 and as an area fill landfill from 1974 to 1980. The
site is located west of SWMU 3 and north of the NAVSTA Mayport western dredge
spoil area (see Figure 3-10). The site consists of two adjacent areas divided
by a drainage ditch with a total acreage of approximately 11 acres. The trenches
on this site were constructed with a dragline and were approximately 15 feet
wide, 750 feet long, and 8 feet deep. These trenches intersected the water table
and wastes were disposed into standing water. Wastes disposed of at Site 5 are
similar to those disposed of at SWMU 2 and 3.

SWMU 5 (NIRP Site 6) is located south of Patrol Road and north of the eastern
dredge spoil area (see Figure 3-10). The SWUMU 5 landfill was operational from
1966 to 1985. Originally the site was a trench and fill operation. Upon
completion of the trench and fill operation and addition of a soil cover, a
surface disposal operation was initiated. The site encompasses approximately 24
acres and originally consisted of trenches (constructed by dragline) that were
8 feet deep, 15 feet wide, and several hundred feet long. The trenches
intersected the shallow aquifer and wastes were disposed of into standing water.
Items disposed of in the landfill were the same as those at SWMU 2, 3, and 4.

SWMU 22 (Building 1600 Blasting Area) is a fenced area located just to the
northeast of Building 1600, which is located in the central part of Mayport to
the north of the northeast dredge spoil disposal area. Abrasive media blasting
is conducted in a sheet metal Baker'’'s hut on a concrete base and foundation. The
base extends past the quonset hut approximately 10 feet and is encircled by a
chain link fence. A dust collector attached to the back of the building collects
dust and abrasives during blasting operations. The equipment blasted in this
area is largely ground support equipment, most of which is painted with yellow
enamel paint and zinc-containing primers. The abrasive media used for blasting
is Black Beauty™ (a preparatory glass blasting media). The area has been in use
since about 1986.

Soil samples will be collected from the area immediately outside of the fenced
concrete base and the samples will be analyzed for the presence of metals. The-
purpose of this sampling is to characterize the extent and the nature of any
releases from this SWMU,

3.3.3.1 Results of Previous Investigation As part of the ESi, a terrain
conductivity survey was conducted in the landfill area in an attempt to determine
if a leachate plume extends beyond the surface water drainage ditches. However,
the presence of brackish groundwater relatively close to the land surface made
it impossible to distinguish the presence of any leachate plume. Eleven shallow
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soil borings (MPT-2-1, MPT-2-2, MPT-2-3, MPT-2-4, MPT-2-5, MPT-2-6, MPT-2-7S,
MPT-2-8, MPT-2-9S, MPT-2-10, and MPT-2-15S) and three deep soil borings (MPT-2-
7D, MPT-2-9D, and MPT-2-15D) were completed with monitoring well installations
in the landfill area. The shallow monitoring wells are about 10 feet deep, and
the deeper wells are 25 feet deep. Deep monitoring well screens are placed below
a clay layer observed at 1 to 4 feet below mean sea level. Soil samples were
collected from each boring just above the water table. Groundwater samples were
collected from each new monitoring well and from two existing wells (S4 and S5).
Three sediment and surface water samples were collected from the drainage
ditches. Sample locations are shown in Figure 3-10.

Volatile Organics. Chlorobenzeme (44 ug/kg) and toluene (553 ug/kg) were
detected in a soil sample obtained at Site 2 from boring MPT-2-5.

Volatile organic compounds were not detected in groundwater samples obtained from
Site 4 but were present in soil samples. Chlorobenzene (37 wg/kg), toluene (232
pg/kg), and 1,1,1-trichloroethane (122 pg/kg) were detected in the soil sample
obtained from boring MPT-2-8 but not in a field duplicate of that sample.

No volatile organics were detected in soils at Site 5, but groundwater contained
both benzene (1 ug/f) and chlorobenzene (139 wg/2) in a sample obtained from
monitoring well MPT-2-3.

Volatile organics were also detected in a surface water sample (SW-1) obtained
from a ditch that crosses Site 5. This sample contained both trans-1,2-
dichloroethene (6 ug/f) and vinyl chloride (3 uwg/%).

No volatile organics were detected in soil, groundwater, surface water, or
sediment samples collected at Site 6. :

Semivolatile Organics. The only semivolatile organic detected at Site 2 was di-
n-butyl phthalate. This compound was found in the groundwater sample collected
from monitoring well MPT-2-95 at a concentration of 20 ug/f. PCB-1260 was
detected in the -soil sample obtained from boring MPT-2-9 at 2,576,000 ug/kg.
This concentration exceeds the Toxic Substances Control Act (TSCA) standard of
50,000 pg/kg for removal of PCB-contaminated soil. Priority pollutant pesticides
were not detected in either soil or groundwater samples collected at Site 2.

The semivolatile organic compounds bis(2-ethylhexyl)phthalate (15 ug/f) and 2,4-
dimethylphenol (13 ug/f) were detected in groundwater at Site 4. No PCBs or
pesticides were detected in groundwater but PCB-1260 and heptachlor were detected
in soils. PCB-1260 was detected in the soil sample obtained from boring MPT-2-6
at 990 pg/kg, which does not fexceed the TSCA standard of 50,000 ug/kg for
removal. Heptachlor was detected in the soil sample obtained from the field
duplicate MPT-2-8 DUP at 6 ug/kg. :

The pesticide 4,4'-DDD was detected in a surface water sample collected from the
drainage ditch that crosses Site 5. Surface water sample SW-1 contained 4,4'-DDD
at 20 ug/4L.
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Semivolatile organics detected in groundwater at Site 6 include acenaphthene (35
pg/L) and bis(2-ethylhexyl)phthalate (20 to 35 pg/L). A groundwater sample from
monitoring well MPT-2-155 contained heptachlor at 0.03 pg/2. Surface water
sample SW-3 contained 4,4'-DDE at 0.01 ug/%. Soils from boring MPT-2-2 contained
PCB-1260 at 190 pug/kg. As mentioned, this concentration is below the TSCA
standard of 50,000 ug/f set as a clean-up level by the USEPA.

Metals. Priority pollutant metals detected at Site 2 consist of total lead in
groundwater samples obtained from monitoring wells MPT-2-5 (2 ug/2) and MPT-2-10

(6 pg/L).

Soil samples collected from Site 4 contained no detectable levels of priority
pollutant metals. However, groundwater contained both cadmium and lead. A
groundwater sample from monitoring well MPT-2-8 contained total cadmium at 0.9
pg/L. The same sample also contained total lead at 160 pug/f. The groundwater
sample from monitoring well MPT-2-5 also contained lead at a concentration of 2

pe/t.

Both chromium and lead were detected in groundwater at Site 5. Total lead was
detected in monitoring well S-4 at a concentration of 5 ug/2. The concentration
of total chromium found in groundwater from monitoring wells MPT-2-4, S-4, and
$-5 was 100 pg/f. Chromium was also detected in surface water sample SW-1 at

100 ug/2.

Total lead was detected at & pg/f in the groundwater sample obtained from
monitoring well MPT-2-2 near Site 6.

3.3.3.2 Exploration Program, SWMU 2, 3, 4, and 5 (NIRP Site 2, 4, 5 and 6), and
SWMU 22 The rationale for the data gathering activities at Site 1 is described
in Volume I, Workplan. In summary, objectives of the data gathering activities
at SWMU 2, 3, 4, 5, and 22 are to:

+ obtain additional site-specific data to characterize groundwater flow
rates and directions;

« obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criteria for
potential corrective measures;

. obtain sediment and surface water samples to assess the storm drain
conveyance system as a migration pathway; and

. characterize localized PCB contamination of surface soils near the MPT-
2-9 well cluster.

Mayport. SAP
FO4.FGB.10.91 . 3-61



INTERIM FINAL

The exploration program at SWMU 2, 3, 4, 5, and 22 (Landfills B, D, E, and F, and
Building 1600 Blasting Area) (Figure 3-10) includes the following data gathering
activities:

. installing eight monitoring wells,

» sampling and analyzing subsurface soil during borehole construction for
monitoring wells,

« sampling and analyzing of groundwater at new and existing monitoring
wells, and

. sampling and analyzing sediment and surface water samples from the
storm drain conveyance system, and

sampling and analyzing surface soil for PCE contamination

The locations of these activities at SWMU 2, 3, 4, 5 and 22 are presented in
Figure 3-11. In addition to these site-specific activities, piezometers will™be
installed as part of the facility-wide piezometer network to supplement local and
regional data on groundwater flow rate and direction, as well as assess tidal and
seasonal influences. These activities are described in Section 3.2.3, Hydrologic

Investigation.
The sample media, sample locations, number of samples, estimated number of QA/QC
. samples, and sample analyses are summarized in Table 3-15a for SWMU 2, 3, &4, 5,

and 22. The data gathering activities are composed of the field activities
subtasks listed below. Because many of the field activities subtasks will be
repeated at other sites, they are described as standard operation procedures in
project-specific Technical Memoranda located in Appendix B, site-specific Quality
Assurance Plan.- Site-specific elements particular to SWMU 2, 3, 4, 5, and 22 are
discussed in subsequent sections, and standard operating procedures are
referenced where necessary. Subtasks of data gathering activities at SWMU 2, 3,
4, 5, and 22 include:

* drilling and subsurface soil sampling,

. well construction and development,

- groundwater sampling,

. sediment sampling, and

. surface and near-surface soil sampling.
Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and
Subsurface Soil Sampling, Appendix B. A summary of the locationm, frequency, and
sample types is presented in Table 3-15a. Borehole locations are presented in

Figure 3-11. Table 3-15b summarizes the borehole depths and monitoring well
' specifications anticipated for SWMUs 2, 3, 4, 5, and 22.
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INTERIM FINAL

Well Construction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figure 3-3A through Figure 3-3D. A summary of the location,
frequency, and sample types is presented in Table 3-15a. Well locations are
presented Figure 3-9, Table 3-15b summarizes the monitoring well specifications
anticipated for SWMU 2, 3, 4, 5, and 22. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
tions, :

One well will be completed in the Upper Hawthorn Group. The borehole for this
well will be constructed first in order to get local stratigraphy information.
This well will be double-cased to prevent cross-contamination between water
bearing zones. The outer casing will be keyed at least five feet into the first
aquitard encountered, which is estimated to be approximately 25 to 30 feet at
this site. Actual depths will be determined in the field based on observation
of conditions by a qualified geologist.

Other wells at each location will be completed in the upper surficial aquifer to
a depth of approximately 15 to 20 feet. The wells will be screened their entire
saturated length. The well screens will extend approximately 3 feet above the
water table.

Groundwater Sampling. The location, frequency, and sample types of groundwater
are summarized in Table 3-15a. Well locations are presented in Figure 3-11.
Table 3-15b summarizes the monitoring well specifications anticipated for SWMUs
2, 3, 4, 5, and 22. Groundwater sampling will be accomplished as described in
the Technical Memorandum, Groundwater Sampling, Appendix B.

Sediment and Surface Water Sampling. The location, frequency, media, and sample

types of sediment and surface water are summarized in Table 3-15a., Sediment and
surface water sampling locations are presented in Figure 3-11. Sediment sampling
will be accomplished as described in the Technical Memorandum, Sediment and
Surface Water Sampling, Appendix B.

Surface Soil PCB Contamination Characterization Sampling and Analysis. PCB
Surface soil contamination will be characterized using a non-random sampling grid

located in the area around monitoring well cluster MPT-2-9. Sample points will
be configured in a triangular geometry (Technical Memorandum, Sampling Grid
Layout for PCB Soil Sampling, Appendix B).

Surface and near surface soil samples will be collected in accordance with the
Technical Memorandum, Surface Soil Sampling, Appendix B. Duplicate soil samples

- will be collected at each grid point. One sample will be packaged, labeled, and

preserved for possible laboratory analysis using USEPA Method 8080 in accordance
with procedures described in Section 3.1, Volume II, Sampling and Analysis Plan.
The remaining duplicate will be analyzed on-site using a PCB screening kit for
soil (CLOR-N-SOILY™). Use of the PCB screening kit 1s described in the
instructions provided by the vendor. A copy is presented in Appendix B, Volume
IT, Sampling and Analysis Plan, for reference.

Mayport. SAP.
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The duplicates of soil samples tested positive for PCB with the field kit will
be sent to the laboratory for confirmatory analysis by USEPA Method 8080.
Appropriate chain-of-custody documentation will be used and QA/QC samples will
be collected in accordance with the QAPP, Appendix A, Volume II, Sampling and
Analysis Plan.

3.3.4 SWMU 6, 7, 8, 9, and 10 (NIRP Sites 8, 8A, 8B, 8C, and 8D), Oily Waste
Treatment Plant (DWTP) and Hazardous Waste Storage Facility SWMU 8, the inactive

waste oil pit, is located on the western end of a fuel farm located adjacent to
the St. Johns River (Figure 3-12). The site, which is presently covered by SWMU
8A, consisted of a pit excavated to a depth of approximately 6 feet and was
approximately 0.2 acre in size. Triangular in shape, the pit was used from 1973
to 1978 to store waste oily bilge water pumped to the pit directly from ships.
In addition, the site received waste oils and other wastes potentially mixed with
waste oil including solvents, transformer oils, and pesticides.

Adjacent to the old waste oil pit (SWMU 6) is an active, permitted [National
Pollutant Discharge Elimination System (NPDES) Permit No. FLO033308], oily waste
treatment facility. This facility treats oily bilge wastes from ships based at
Mayport. The facility typically is operated 8 hours a day (except when large
quantities of bilge water necessitate longer operation) at an average daily flow
of 45,507 gallons per day. Due to the areal size of this facility and the
different processes involved in treatment, the active facility has been divided
into 3 SWMUs by the USEPA, A description of the facility and the processes
classified as SWMUs is presented in Volume I, Workplan.

3.3.4.1 Results of Previous Investigation The ESI principally addressed
inactive sites. Because the oily waste treatment system (sites 8A, 8B, 8C) and
the hazardous waste storage facility (Site 8D) are currently operating, they were
not included in the ESI.

Three monitoring wells (MPT-8-1, MPT-8-2, and MPT-8-3) were installed at Site 8
during the ESI (see Figure 3-12). Soil samples collected just above the water
table in each boring and groundwater samples from each well were analyzed for
priority pollutants.

Volatile Organies. Trichlorofluoromethane was found in a soil sample collected
in boring MPT-8-1 but was not detected in groundwater. Trichlerofluoromethane
is a highly volatile fluorocarbon commonly known as Freon 11. Benzene (2 upg/f)
and ethyl benzene (12 pg/f) were detected in the groundwater samples from
monitoring wells MPT-8-2 and MPT-8-3 and are indicative of petroleum contamina-
tion.

Endrin aldehyde (0.05 ug/£) and y-BHC (0.03 ug/f) were also detected in the
groundwater sample collected from monitoring well MPT-8-3. Approximately 0.9
foot of free petroleum hydrocarbon product was observed in monitoring well
MPT-8-3, and a high concentration of unidentified hydrocarbons in the groundwater
sample from that well resulted in elevated analytical detection limits for base-
neutral and acid extractable organics.
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Other Organics. Naphthalene and bis(2-ethylhexyl)phthalate were detected in the
groundwater sample collected from monitoring well MPT-8-2. Naphthalene (46 ug/Z)
is indicative of petroleum contamination and bis(2-ethyl-hexyl)phthalate is a
constituent of plastics.

Inorganics. Total lead was detected at 2 ug/f in the groundwater sample
collected from monitoring well MPT-8-2,

3.3.4.2 Exploration Program, SWMU 6, 7, 8, 9, and 10 (NIRP Site 8, 8A, 8B, 8C,
and 8D) The rationale for the data gathering activities at SWMU 6, 7, 8, 9, and
10 is described in Volume I, Workplan. In summary, objectives of the data
gathering activities at SWMU 6, 7, 8, 9 and 10 are to:

obtain additional site-specific data to characterize groundwater flow
rates and directions; —

. obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criteria for
potential corrective measures; and

. obtain sediment and surface water samples from SWMU 7 and_SWMU .8 to
further characterize potential source contaminants.

The exploration program at SWMU 6, 7, 8, 9, and 10 (Waste 0il Pit/Sludge Drying
Bed, OWTP Sludge Drying Beds, OWTP Percolation Pond, the OWIP, and Hazardous
Waste Storage Area) includes the following data gathering activities:

. installation of monitoring wells in the secondary aquifer of the Upper
Hawthorn Group and the surficial aquifer of the surficial deposits,

. sampling and analysis of subsurface soil during borehole construction
for monitoring wells,

. “sampling and analysis of groundwater at mew and existing monitoring
wells, and :

» sampling and analysis -of sediment and surface water from SWMU 7 and
SWMU 8,

The locations of these activities at SWMU 6, 7, 8, 9, and 10 are presented in
Figure 3-13. In addition to these site-specific activities, piezometers will be
installed as part of the facility-wide piezometer network to supplement local and
regional data on groundwater flow rate and direction, as well as assess tidal and
seasonal influences. These activities are described in Section 3.2.3, Hydrologic
Investigation.
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The sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-16a for SWMU 6, 7, 8, 9,
and 10. The data gathering activities are composed of the field activities
subtasks listed below.' Since many of the field activities subtasks will be
repeated at other sites, they are described as standard operation procedures in
project-specific Technical Memoranda located in Appendix B, Site-specific Quality
Assurance Plan. Site-specific elements particular to SWMU 6, 7, 8, 9, and 10 are
discussed in subsequent sections, and standard operating procedures are
referenced where necessary. Subtasks of data gathering activities at SWMU 6, 7,
8, 9, and 10 include:

« drilling and subsurface soil sampling,
o well construction and development,
. groundwater sampling, and

« sediment, sludge, and surface water sampling.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and
Subsurface Soil Sampling, Appendix B. A summary of the location, frequency, and
sample types is presented in Table 3-l6a. Borehole locations are presented in
Figure 3-13. Table 3-16b summarizes the borehole depths and monitoring well
specifications anticipated for SWMU 6, 7, 8, 9, and 10.

Well Construction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figures 3-3A through Figure 3-3D. A summary of the location,
frequency, and sample types is presented in Table 3-16a. Well locations are
presented Figure 3-13. Table 3-16b summarizes the monitoring well specifications
anticipated for SWMU 6, 7, 8, 9, and 10. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
tions.

One well will be completed in the Upper Hawthorn Group. The borehole for this
well will be constructed first in order to get local stratigraphic informatiom.
This well will be double-cased to prevent cross contamination between water
bearing zones. The outer casing will be keyed at least 5 feet into the first
aquitard encountered, which is estimated to be approximately 25 to 30 feet bls
at this site. Actual depths will be determined in the field based on observa-
tions of conditions by a qualified geologist.

Other wells at each location will be completed in the upper surficial aquifer to
a depth of approximately 15 to 20 feet. The wells will be screened their entire
saturated length. The well screens will extend approximately 3 feet above the
water table.

Groundwater Sampling. The location, frequency, and sample types of groundwater
are summarized in Table 3-16a. Well locations are présented in Figure 3-13.
Table 3-16b summarizes the monitoring well specifications anticipated for SWMU
6, 7, 8, 9, and 10. Groundwater sampling will be accomplished as described in
the Technical Memorandum, Groundwater Sampling, Appendix B.
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INTERIM FINAL

Sediment, Sludge and Surface Water Sampling. The location, frequency, media, and

sample types for sediment, sludge, and surface water are summarized in Table
3-16a. Sediment and surface water sampling locations are presented in Figure 3-
13. Sediment sampling will be accomplished as described in the Technical
Memorandum, Sediment and Surface Water Sampling, Appendix B.

The newly installed monitoring wells plus existing monitoring wells S-1, §-2, and
$-3 will be surveyed and water level measurements will be collected from the new
and existing monitoring wells at SWMU 6, 7, 8, 9, and 10 and plotted to create
a potentiometric surface map.

3.3.5 SWMU 11 (NIRP Site 9), Fuel Spill Area SWMU 11 is located in the Naval
Supply Center (NSC) fuel farm (see Figure 3-12). This site was identified from

stained soil samples obtained during a boring program that was part of a road
construction plan. Although the source and quantity of fuel is unknown, it is
believed that it originated imthe fuel farm area. It is suspected that the fuel
is either JP-4, JP-5, or diesel fuel-marine (DFM). -

3.3.5.1 Results of Previous Investigations Three monitoring wells were
installed in the vicinity of SWMU 1l during the ESI (see Figure 3-12). Soil
samples were collected from each boring just above the water table, and
groundwater samples were collected from each well.

Volatile Organics. Methylene chloride (186 ug/kg) was found in the soil sample
obtained from boring MPT-9-3; however, it was not detected in any of the
groundwater samples taken from SWMU 11.

Other Organics. Naphthalene (120 pg/f) was detected in the groundwater sample
collected from monitoring well MPT-9-2. The naphthalene is most likely a
contaminant from a fuel spill. The pesticides B-BHC (0.07 pg/f) and 4,4'-DDE
(0.04 ug/f) were detected in the groundwater sample collected from monitoring
well MPT-9-1.

Inorganics. Total lead in groundwater was detected in monitoring wells MPT-9-2
(2 pg/2) and MPT-9-3 (3 pg/f). Total mercury detected in the groundwater sample
obtained from monitoring well MPT-9-3 was 0.8 ug/2.

3.3.5.2 Exploration Program, SWMU 11 (NIRP Site 9) The rationale for the data
gathering activities at SWMU 11 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 11 are to:

. obtain additional site-specific data to characterize groundwater flow
rates and directions;

. obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site; and

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criteria for
potential corrective measures.
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. The exploration program at SWMU 11 (Fuel Spill Area) includes the following data
gathering activities: '

. installing monitoring wells in the surficial aquifer of the surfiecial
deposits,

« sampling and analyzing of subsurface soil during borehole construction
for monitoring wells, and

« sampling and analyzing groundwater at nevw and existing monitoring
wells.

The locations of these activities at SWMU 11 are presented in Figure 3-13. 1Im
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation.
The sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-16a for SWMU 11. The data
gathering activities are composed of the field activities subtasks listed below.
Because many of the field activities subtasks will be repeated at other sites,
they are described as standard operation procedures in proj ect-specific Technical
Memoranda located in Appendix B, site-specific Quality Assurance Plan. Site-
. specific elements particular to SWMU 11 are discussed in subsequent sections, and
standard operating procedures are referenced where necessary. Subtasks of data
gathering activities at SWMU 11 include:

. drilling and subsurface soil sampling,
. well construction and development, and
» groundwater sampling.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and
Subsurface Soil Sampling, Appendix B. A summary of the locationm, frequency, and
sample types is presented in Table 3-16a. Borehole locations are presented in
Figure 3-13. Table 3-16b summarizes the borehole depths and monitoring well
specifications anticipated for SWMU 1l.

Well Construction and Development. Well construction—and-development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figures 3-3A through Figure 3-3D. A summary of the location,
frequency, media, and sample types is presented in Table 3-16a. Well locations
are presented in Figure 3-13. Table 3-16b summarizes the monitoring well
specifications anticipated for SWMU 1l. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
tions. R

Mayport.SAP
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Wells at each location will be completed in the upper surficial aquifer to a
depth of approximately 15 to 20 feet. The wells will be screened their entire
saturated length. The well screens will extend approximately 3 feet above the
vater table.

Groundwater Sampling. A summary of location, frequency, and sample types is
presented in Table 3-16a. Well locations are presented in Figure 3-13. Table
3-16b summarizes the monitoring well specifications anticipated for SWMU 1l.
Groundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater Sampling, Appendix B.

Sediment, Sludge, and Surface Water Sampling. A summary of location, frequency,
media, and sample types is presented in Table 3-16a. Sediment and surface water

sampling locations are presented in Figure 3-13. Sediment sampling will be
accomplished as described in the Technical Memorandum, Sediment and Surface Water
Sampling, Appendix B.

3.3.6 SWMU 12 (NIRP Site 11), Neutralization Basin The neutralization basin is
located in the northern part of NAVSTA Mayport (see Figure 1-2), approximately

40 feet to the north of the Boiler Plant, Building 1241 (Figure 3-14). The basin
is approximately 75 feet from the St. Johns River and is used to store treatment
effluent from the anion/cation exchange process used in the boiler plant. The
original neutralization basin was first put into operation in February of 1971
and consisted of an asphalt base covered with a synthetic liner. The liner and
asphalt were in good condition until the liner was damaged by a hurricane in
1985.

A new basin was constructed and was first operated in January of 1987. The new
basin, which is currently in use, is constructed of 6-inch-thick concrete on top
of 12 inches of compacted soil. The concrete is covered with a Hypalon liner.
The basin is 6 feet deep, 59 feet wide, and 78 feet long. Influent from the
boiler-building enters the basin through a 6-inch underground pipeline. The
basin is divided into two cells, and the effluent is discharged through sewer -
pipes to the on-base Wastewater Treatment Facility. Release controls for the
unit include 6-foot-high berms on all sides of the basin and flow rate controls
in the regenerate systems.

The neutralization basin was determined to be a RCRA hazardous waste management
unit during a FDER site inspection on February 23, 1987, because the effluent
entering the basin sometimes had a pH less than 2 or greater than 12.5. FDER
issued NAVSTA Mayport a Notice of Violation (OGC Case No. 87-0539, June 10, 1987)
for operating a hazardous waste surface impoundment and required NAVSTA Mayport
to submit a closure plan for the unit.

A closure plan and groundwater monitoring plan for the neutralization basin were
approved by FDER in December of 1988. The closure plan proposed soil, basin
water, and basin sediment sampling to demonstrate clean closure for the unit, to
be verified by 1 year of quarterly groundwater sampling and analysis. NAVSTA
Mayport plans to continue to use the Neutralization Basin, after closure, for
management of nonhazardous boiler regenerant water.

Mayport. SAP
FO4.FGR.10.91 3-81



. T q_cwrc _._acoqw_a%_

-. /
. $= _.“....D;_«.D.m “ I //I....l 5 %
% Z«
| : 8¢
ﬁ rg< RS
_ 3 I " @
i Ot J .-
I ] | X302 <o
_ 3% ez 25
<k &z Za
Y CWS g . >
DR O3 N I
25 0 CEnd 5=
L I < — sESTTTy
. a1l -
m /l\\ m .U.._A—IX < —
3 o 1L~
@ A > x —
Am. &amm - b
: Wi % . |
X ey B | %
SN e - 1 mw
~ - =
. | Q
. ) I x :
4
L m
X — > * J =
o * < &
& | < 2
NZ M - '
o @ w a’ o
_m m MMM
D 2 EG2
Z A 0new




INTERIM FINAL

Soil and basin influent water samples were recently collected from the

 Neutralization Basin and the two proposed monitoring wells were installed.

Closure is in process, but has not been completed and approved by FDER. No
contamination has been found at Site 11, and no additional investigations are
planned during the RFI.

3.3.7 SWMU 13 (NIRP Site 13), 01d Fire Fighting Training Area SWMU 13 includes”
three areas (identified by old aerial photos) located at the end of an old

runway, which is currently occupied by the Aircraft Intermediate Maintenance
Division (AIMD) building (Figure 3-15). These sites were used as fire fighting
training areas from 1973 to 1982. The training areas consisted of low, earthen
berms constructed on the abandoned asphalt runway. Materials used in the
training exercises included waste oil, mercury wastes, solvents, and fuels (JP-4,
JP-5, and DFM). Fuels and other items not combusted during training exercises
remained in the pit or ran off the sides of the runway.

During construction of the AIMD building (Building 1553), the southernmost fire
fighting training area was disturbed to a depth of 4 to 6 feet for the
construction of a new pipeline. The soils were spread over the area and the area
was paved with asphalt as part of a parking lot. The two northern areas are now
covered by buildings, roads, parking areas, and grassy medians.

3.3.7.1 Results of Previous Investigation Three monitoring wells (MPT-13-1,
MPT-13-2, and MPT-13-3) were installed in the vicinity of SWMU 13 during-the-ESI
(see Figure 3-15). S$oil and groundwater samples were collected from each boring
and analyzed for priority pollutant volatile and semivolatile organies,
pesticides and PCBs, and metals. The only contaminants observed in these samples
were lead at a concentration of 2 ug/f in the groundwater at monitoring well MPT-
13.3, and mercury at a concentration of 5.3 pg/£ in a groundwater sample obtained
from monitoring well MPT-13-1.

3.3.7.2 Exploration Program, SWMU 13 (NIRP Site 13) The rationale for the data
gathering activities at SWMU 13 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 13 are to:

« _obtain additional site-specific data to characterize:groundwater flow
rates and directions;

. obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site obtain general parameters
for contaminant fate and transport and provide design criteria for
potential corrective measures; and

. obtain sediment samples to assess the storm drain conveyance system as
a migration pathway.
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INTERIM FINAL

The exploration program at SWMU 13 (Fuel Spill Area) includes the following data-
gathering activities:

. installing 3 monitoring wells in the surficial aquifer;

. sampling and analyzing subsurface soil during borehole construction for
monitoring wells;

+ sampling and analyzing groundwater at new and existing monitoring
wells; and

. sampling and analyzing sediment samples from inverts of storm drain
conveyance system.

The locations of these activities at SWMU 13 are presented in Figure 3-16. In
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation,

The sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-17a for SWMU 13. The data
gathering activities are composed of the field activities subtasks listed below,
Because many of the field activities subtasks will be repeated at other sites,

. they are described as standard operating procedures in project-specific Technical
Memoranda located in Appendix B, site-specific Quality Assurance Plan. Site-
specific elements particular to SWMU 13 are discussed in subsequent sections, and
standard operating procedures are referenced where necessary. Subtasks of data
gathering activities at SWMU 13 include:

drilling and subsurface soil sampling,
well construction and development,
groundwater sampling, and

sediment sampling.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling will
be accomplished as described in the Technical Memorandum, Drilling and Subsurface
Soil Sampling, Appendix B. A summary of the location, frequency, and sample
types is presented in Table 3-17a. Borehole locations are presented in Figure
3-16. Table 3-17b summarizes the borehole depths and monitoring well specifica-
tions anticipated for SWMU 13.

Well Construction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figures 3-3A through Figure 3-3D. A summary of the location,
frequency, media, and sample types is presented in Table 3-17a. Well locations
are presented Figure 3-16. Table 3-17b summarizes the monitoring well
specifications anticipated for SWMU 13. Actual completion depths and screened
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INTERIM FINAL

. intervals will be determined during borehole drilling based on field observa-
tions.

Wells at each location will be completed in the upper surficial aquifer to a
depth of approximately 15 feet. The wells will be screened their entire
saturated length. The well screens will extend approximately 3 feet above the
encountered water table.

Groundwater Sampling. A summary of location, frequency, and sample types is
presented in Table 3-17a. Well locations are presented in Figure 3-16. Table
3-17b summarizes the monitoring well specifications anticipated for SWMU 13,
Groundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater Sampling, Appendix B.

Sediment Sampling. A summary of location, frequency, and sample types is
presented in Table 3-17a. Sediment sampling locations are presented in Figure
3-16. Sediment samples will be taken immediately upstream from SWMU 13, .
immediately downstream near the site boundary, and immediately upstream of the
junction with the stormwater drainage ditch along the Patrol Road. Sediment
sampling will be accomplished as described in the Technical Memorandum, Sediment
and Surface Water Sampling, Appendix B.

3.3.8 SWMU 14 (NIRP Site 14), Mercury/Oily Waste Spill Site SWMU 14 is located
west of the Fleet Training Center (FIC), Building 1456 (Figure 3-17). The site,

constructed in 1977, consisted of two areas located on or adjacent to a concrete

l. pad used for fire fighting training activities. One of the areas was used for
storage of 55-gallon drums containing mercuric nitrate wastes. In the past,
drums have occasionally rusted, allowing the mercuric nitrate solution to leach
into the soils adjacent to the concrete pad. The other area is located around
an oil-water separator. This separator removes oily wastes from wastewaters
generated during fire fighting training exercises. In the past the unit has
malfunctioned and contaminated the soils directly behind Building 1456 with oils
and oily wastes. '

3.3.8.1 Results from Previous Investigation Two monitoring wells (MPT-1l4-1 and
MPT-14-2) were installed in the vicinity of Site 14 during the ESI (see Figure

——3=17). Soil and groundwater samples were collected and analyzed. No volatile,
semivolatile, organochlorine pesticides, or PCB compounds were detected in either
the soil or groundwater sample. Total mercury was detected in the groundwater
sample from monitoring well MPT-14-2 at a concentration of 1.8 ug/t.

3.3.8.2 Exploration Program, SWMU 14 (NIRP Site 14) The rationale for the data
gathering activities at SWMU 14 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 14 are to:

. obtain additional site-specific data to characterize groundwater flow
rates and directions; g

« obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water .quality at the site;
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INTERIM FINAL

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site obtain general parameters
for contaminant fate and transport, and to provide design criteria for
potential corrective measures;

. obtain sediment and surface water samples to assess the storm drain
conveyance system as a migration pathway; and

+ verify potential soil contamination near associated Site SWMU 54A.

__ The exploration program at SWMU 14 (Mercury/Oily Waste Spill Site) includes the

following data gathering activities:
. installing a monitoring well in the surficial aquifers;

. sampling and analyzing subsurface soil during borehole construction for
monitoring wells;

. sampling and analyzing groundwater at new and existing monitoring
wells;

. sampling and analyzing sediment and surface water samples from inverts
of the storm drain conveyance system; and

» collecting near surface soil samples to verify potential contamination.

The locations of these activities at SWMU 14 are presented in Figure 3-18. 1In
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3,2.3, Hydrologic
Investigation.

The sample media; sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-18a for SWMU 14. The
data-gathering activities are composed of the field activities subtasks listed
below. Because many of the field activities subtasks will be repeated at other
sites, they are described as standard operation procedures in project-specific
Technical Memoranda located in Appendix B, Site-Specific Quality Assurance Plan.
Site-specific elements particular to SWMU 14 are discussed in subsequent
sections, and standard operating procedures are referenced where necessary.
Subtasks of data gathering activities at SWMU 14 include:

drilling and subsurface soil sampling;
well construction and development;
groundwater sampling;

sediment sampling; and

surface and near-surface soil sampling.
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INTERIM FINAL

Drilling and Subsurface Soil Sampling . Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and
Subsurface Soil Sampling, Appendix B. A summary of the location, frequency, and
sample types is presented in Table 3-18a. Borehole locations are presented in
Figure 3-18. Table 3-18b summarizes the borehole depths and monitoring well
specifications anticipated for SWMU 14.

Well Construection and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figures 3-3A through Figure 3-3D. A summary of the locationm,
frequency, media, and sample types is presented in Table 3-18a. Well locations
are presented in Figure 3-18. Table 3-18b summarizes the monitoring well
specifications anticipated for SWMU 14. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
tions. '

Wells at each location will be completed in the upper surficial aquifer to a
depth of approximately 15 feet (same geologic strata as previous wells). The
wells will be screened their entire saturated length. The well screens will
extend approximately 3 feet above the water table.

Groundwater Sampling. The location, frequency, and sample types for groundwater
are summarized in Table 3-18a. Well locations are presented in Figure 3-18.
Table 3-18b summarizes the monitoring well specifications anticipated for SWMU
14. Groundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater Sampling, Appendix B.

Sediment Sampling. The location, frequency, and sample types for sediment are
summarized in Table 3-18a. Sediment sampling locations are presented in Figure
3-18. _ Sediment samples will be taken immediately upstream from SWMU 14,
immediately downstream near the site boundary, and immediately upstream of the
junction with the stormwater drainage ditch along the Patrol Road. Sediment
sampling will be accomplished as described in the Technical Memorandum, Sediment
and Surface Water Sampling, Appendix B.

Surface Soil Sampling. The location, frequency, and sample types for surface
soil are summarized in Table 3-18a. Well locations are presented in Figure 3-18.
Surface and near-surface soil sampling at associated SWMU 54A (Oil-Water
Separator) will be accomplished as described in the Technical Memorandum, Surface
Soil Sampling, Appendix B.

3.3.9 SWMU 15 (NIRP Site 15), 0ld Pesticide Area The old pesticide area was
reportedly located in former Building 484 on the western side of the station

(Figure 3-19). The area was in use for approximately 1 year from 1963 to 1964.
Pesticides and pesticide application equipment were stored in a shed attached to

the southwestern cormer of the building. Pesticide mixing and formulating
activities were conducted at the job site. However, the cleaning of spray
equipment occurred adjacent to the building. Rinse waters from washing

activities were discarded directly onto the soils of the area. The IAS estimated
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INTERIM FINAL

less than 55 gallons of contaminants were spilled during the brief period of use
(Environmental Science and Engineering, 1986),

No investigations were conducted at SWMU 15 during the ESI. Surface soil and
groundwater samples will be collected at SWMU 15 as part of the RFI. Due to the
uncertainty of the location of SWMU 15, four surface soll samples will be
collected around each of the two areas suspected of being where the pesticide
mixing and cleaning operations were located.

3.3.9.1 Exploration Program, SWMU 15 (NIRP Site 15) The rationale for the data
gathering activities at SWMU 15 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 15 are to:

. obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

. obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criteria for
potential corrective measures; and

+ verify and characterize potential soil contamination.

The exploration program at SWMU 15 (Old Pesticide Area) includes the following
data gathering activities: JRURASEE

. installing of a monitoring well in the surficial aquifer,

+ sampling and analyzing of subsurface soil during borehole constructio
for monitoring wells;

» sampling and apalysis of groundwater at the new monitoring well; and

+ collecting near surface soil samples to verify and characterize
potential contamination.

The locations of these activities at SWMU 15 are presented in Figure 3-20. 1In
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation. '

The sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-19a for SWMU 15. The data
gathering activities are composed of the field activities subtasks listed below.
Because many of the field activities subtasks will be repeated at other sites,
they are described as standard operation procedures in project-specific Technical
Memoranda located in Appendix B, Site-Specific Quality Assurance Plan. Site-
specific elements particular to SWMU 15 are discussed in subsequent
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F04.FGB.10.97 3-98



VAIHO1d ‘LHOdAVIA

5 SI NAMS
NOLLVS TWAVN ST/ (e 2018) e
f: 1333 M 3W0S

NOILYOILSIANI

- TIEA ONHOLINON 0250d404d
ALIBOVS YHOH 0Z-€ 3HNOIY

40 NOLVYIOT “XOHddY

ONIIdNYS WOS MOTIVHS
a380d0td 40 NOUYJIO0T XOHddY @

NOILYOO01 3118 40 ¥IUY NOHddY Fhegs

aN3o3I

p LHOdAYI 40 NMOL

%

LH]




se[iARjow pley Bupnp peujwielep eq o) - gaL
siiueydiq perpuyiojy2£jod - god

) 86pisagd - wed
sesijpuy punodwoy ajuebiQ sjpejoawes - ¥oS
sse/(suy punodiiog ojuedlo BIBICA + YOA
*(vopeuWweEjLoI Jo suo(BaipU| Bujuesios piay io [enam Be)
sydep ejdwes e|quIlEep 10U BIEI{PU] SIUCABAIBI]O PISY ESSJUN UCHBAS]S 1ISJEMPUNOID Pealesqo 8y) eA0qe iy
Peioe)joo oq (v eejduies jjoe ‘BIousD U] "SUCPEAISNGO Pjey LO PesRq o |IM syidep ojduiee (108 eoBuneqng
"O0USIS)01-89010 MIGQUINN 848 NINMS/JHIN 0] L-| B|qe | e8g

"oWoyos uojuDeep 8|yl 68N 0] ERUAUOD {IM |3 S

‘suopebpseau) dyiN eyl Dupnp psysjqmas s1em suopsubleep ejdiivs pus |[em eansIeg

80N
oM ey
109m 06189|dNP 1618M jom -V I-MN-91-LdW  1-91-1dW 9i
18)eM mone
101mm 18)8mM |jem Dupoyuow b=b-MPM-91-1dW  1-91-LdN gl
llos o0y
Itos saipo)idnp jjoe [em  1-¥{(X-X)}-BI-91-LdN asl 1]
Itos :[moigne
Jloe lios jjom Bupojjuoit  L-{X-))L-SW-94-LdW 91-LdW gl
ios "oy \
ios e399|(dnp |joe sowpne ¥Z-8-88-91-1dN gl si
ot e lfoe moiqns _
1 ] ltos e|dwies |j0s samyne Z-8-88-91-1LdN Si-1di [
0 0 1 1 ! 1 ltos o|dwies |08 eoupne 1-8-88-91-1dN g1-1dW 1
0 0 1 1 1 1 lios e|dwws jjos eanyne Z-1-88-9)-1dW* SL-1di 9l
0 0 ] 1 i i ltos 8jdwes |jos eospns }-£-88-91-1dM Si-1di q
0 0 ] 1 1 1 liow 8jdwwe |jos eoupns Z-0-98-94-1dW gL-1dW 9l
[ 0 ! 1 1 1 Jos ejdwes jlos eowpns 1-9-88-9-LdW gl-1dW Si
0 0 I ! 1 1 ioe ejdwies {jos eowns Z-9-88-91-LdN gi-1dW 9
0 0 i ] 1 3 iiow ejdwes (los eowuns I-9-88-94-LdN 9)-1dW gl
0 0 ] ! 1 i ilos ojdwes [j0e 3B)IRe T-r-88-91-1dN g1-1dW 8t
0 [ i i ] i itos ejdwea |jos soepne L-r-88-91-1dN 9)1-1dW T}
[ 0 1 i i ] ltoe e|dwes |jos sowune T-£-85-8i1-1dN 9i-4dW st
0 0 ] 1 1 ) ltos ¢|duses |jos eowuns b-6-85-91-LdN 91-1dW g
0 0 1 1 1 1 Itos e|dwes o8 eoupIng Z-Z2-88-91-1dN 9)-1dW a
0 [ 3 i ! 1 Itos a|dwes |09 eospns 1-2-88-91-LdN 9i-1dW gl
0 [ ] 1 1 1 lios ojdwes jios eowuns Z-1-88-9)-1dW 9i-1dW 11
0 0 ! 1 1 1 e 8jdwes |08 SIBNG 1-4-S8-91-LdW¥ 9L-1diV g1
o) Go8) 8odmed smep YO8 VOA wipeyy odiy uopisuBessq uopiwao) oNs
Ayenp ojweyy  osOR (7] 028 orZs epdureg sidureg ejdureg nNHMs
g eopiyd oLre
[iousp  IUSD ‘0109
POWION  poel  poiiepy  poiepy

yd3sn

vd3isn _ vd3sn _ vd3sn




sejiAfow pjey Bupnp peujuielep g ol - QL
situeydiq pejeupojodied - @0d
s8psed - jsed
sesf|eiry punodwo) ajusBip ejjoAuleg - YOS
seedppuy punodwiog 2)uebip 8{BIOA - YOA
‘(vopeu|WILOY jo suojiuojpu) Bujliesioe pioY o jENsiA “'D'e)
syydep ejduivs ejqRIEep BI0UW 61BI{PU| SUO|IRAISSGO P|8Y §98|UN UCHEAS|® JOIBMPUNCID poriesqo o1y eaoqe wnf
PB)28]100 64 {jiM s6|dwivs |08 ‘|WisUBD U| ‘SUOHIBAINEGO P{OY LO Peaw) oq ||m sipdep ejdwus Jjos ee)NagNg
‘S3UISJ01~80010 2I0QUINN OIS NINMS/AHIN i0] |-| 8|qu) eeg
‘swisyoe ucpEUDEep S)i) 68N O} BNUHUCY |IM |JH OY)
‘suopebieeau] dHIN 94 BupNp peie)igeiee siem suopeulpep ojduive puv ||lem esnsdeg

90N
elem  woqne -
oM YUs{g piol OO Z-84-81-4dW Sh-1dW 9l
iopem HUs|q pisy OO 1~8d4-91-1dW gL-1dW 91
1O)EM "—-aeﬁ_a
1018Mm yusjq is|dwes 5D Z-80-91-LdN gl-1dW -1
101mMm yusiq Jsjdwies 50 4-80-91-1dW gL-1dW gl
1 ey pepoiqne
0 0 0 1 1019m yue|q dia 00 Z-10-9)-LdW  SI-1dW 1
0 0 0 1 le)om yus|q din OO 1-10-94-LdW Gi-1dW g1
(o) @o8) B8ddmsed  eien vos YOA ey edi uopeuBueg uope20) ong
AyenD  oMLeYD 0808 08hL oLz oree ejdweg oydueg ejdureg NNMS
wopp  fEoriyg olrL
[eiousp  [BiSUSD ‘0100

PoWey  poyiey  poe  powsy
¥d38N vd3SNn __ vd38N __ ¥d3sn




INTERIM FINAL

sections, and standard operating procedures are referenced where necessary.
Subtasks of data gathering activities at SWMU 15 include:

drilling and subsurface soil sampling,
well construction and development,
groundwater sampling, and

surface and near-surface soil sampling.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and
Subsurface Soil Sampling, Appendix B. A summary of the location, frequency,
media, and sample types is presented in Table 3-19a. Borehole locations are
presented in Figure 3-20. Table 3-19b summarizes the borehole depths and
monitoring well specifications anticipated for SWMU 15.

Well Construction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Construction and
Development, Appendix B. Typical installation details for each well type are
presented in Figures 3-3A through Figure 3-3D. A summary of the location,
frequency, media, and sample types is presented in Table 3-19a. Well locations
are presented in Figure 3-20. Table 3-19b summarizes the monitoring well
specifications anticipated for SWMU 15. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
‘tions.

The monitoring well will be completed in the upper surficial aquifer to a depth
of approximately 15 feet. The well will be screened their entire saturated
length. The well screen will extend approximately 3 feet above the water table.

Groundwater Sampling. A summary of location, frequency, and sample types for
groundwater is presented in Table 3-19a. The well location is presented Figure
3-20. Table 3-19b summarizes the monitoring well specifications anticipated for
SWMU 15. Groundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater sampling, Appendix B.

Surface Soil Sampling. A summary of location, frequency, and sample types for

_.surface soil is presented in Table 3-19a. Surface and near-surface soil sampling
will be accomplished as described in the Technical Memorandum, Surface Soil
Sampling, Appendix B.

3.3.10 SWMU 16 (NIRP Site 16), 01d Transformer Storage- Yard SWMU 16 is located
in the NSC fuel farm on the east side of Tank 204 (see Figure 3-12). The site

was situated on an abandoned runway and was used from 1981 to 1987 to store out-
of-service transformers, At the time of the IAS, approximately 30 non-PCB
containing transformers were stored in the area. All transformers had been
removed by the time of the ESI in late 1987, Minor spills or leaks have occurred
during storage at the site. It is not known if PCB transformers were stored in
this area; therefore, it is unknown whether any PCB oils have been spilled.

Two soil samples were collected west of SWMU 16 during the ESI. Analysis of the
samples showed pesticides, but no PCBs. Concentrations of pesticides in the soil
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samples ranged from 3 pg/Kg of 4,4'-DDD to 50 ug/kg of 4,4'-DDT. _ These
concentrations are comparable to pesticide levels observed at other sites
throughout NAVSTA Mayport and are believed to reflect a residual concentration
from many years of pesticides application for insect control on the base.

3.3.10.1 Exploration Program, SWMU 16 (NIRP Site 16) The rationale for the data
gathering activities at SWMU 16 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 16 are to:

. obtain additional site-specific data to characterize groundwater flow
rates and directions;

+ obtain groundwater quality data to characterize potential groundwater
contamination, plume extent, and general water quality at the site;

« obtain subsurface soil samples to: characterize the horizontal and
vertical extent of contamination at the site, obtain general parameters
for contaminant fate and transport, and provide design criteria for
potential corrective measures; and

« characterize potential PCB contamination of surface soils.

The exploration program at SWMU 16 (0ld Transformer Storage Yard) includes the
following data gathering activities: -

. installing three monitoring wells in the surficial aquifer;

+ sampling and analyzing of subsurface soil during borehole construction
for monitoring wells;

. sampling and analyzing of groundwater at new and existing monitoring
wells; and

. surface and near-surface soil sampling.

The locations of these activities at SWMU 16 are presented in Figure 3-13. 1In
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation.

The sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-16a for SWMU 16. The data
gathering activities are composed of the field activities subtasks listed below.
Because many of the field activities subtasks will be repeated at other sites,
they are described as standard operation procedures in project-specific Technical
Memoranda located in Appendix B, site-specific Quality Assurance Plan. Site-
specific elements particular to SWMU 16 are discussed in subsequent sections, and
standard operating procedures are referenced where necessary. Subtasks of data
gathering activities at SWMU 16 include:

Mayport. SAP
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drilling and subsurface soil sampling,
well construction and development,
groundwater sampling, and

surface and near-surface soil sampling.

Drilling and Subsurface Soil Sampling. Drilling and subsurface soil sampling
will be accomplished as described in the Technical Memorandum, Drilling and

Subsurface Soil Sampling, Appendix B. A summary of the location, frequency,
media, and sample types is presented in Table 3-16a. Borehole locations are
presented in Figure 3-13. Table 3-16b summarizes the borehole depths and
monitoring well specifications anticipated for SWMU 16.

Well Construction and Development. Well construction and development will be
accomplished as described in the Technical Memorandum, Well Comstruction and
Development, Appendix B. Typical installation details for each well type are
presented in Figure 3-3A through Figure 3-3D. A summary of the location,
frequency, media, and sample types is presented in Table 3-16a. Well locations
are presented Figure 3-20. Table 3-16b summarizes the monitoring well
specifications anticipated for SWMU 16. Actual completion depths and screened
intervals will be determined during borehole drilling based on field observa-
tions. ’

Wells at each location will be completed in the upper surficial aquifer to a
-depth of approximately 15 feet. The wells will be screened their entire
saturated length. The well screens will extend approximately 3 feet above the
water table.

Groundwater Sampling. A summary of location, frequency, and sample types for
groundwater is presented in Table 3-16a. Well locations are presented in Figure
3-9. Table 3-16b summarizes the monitoring well specifications anticipated for
SWMU 16. Croundwater sampling will be accomplished as described in the Technical
Memorandum, Groundwater Sampling, Appendix B.

Surface Soil PCB Contamination Characterization Sampling and Analysis. PCB
surface soil contamination will be characterized using a non-random sampling
grid. A hexagonal sampling grid composed of triangular elements will be

__superimposed over the site. The dimensions of the grid are based on the USEPA

guidance Verification of PCB Spill Cleanup by Sampling and Analysis (EPA-560/5-
85-026; August 1985). The number of sample points in a grid of this geometry is
37 (Appendix B, Volume II). Additional judgmental samplé locations may be chosen
depending on site conditions observed during field activities.

Duplicate samples will be collected simultaneously during field activities. The
duplicates of positive samples will be sent for laboratory analysis to confirm
field results and to quantify site contamination by laboratory means (i.e., USEPA
Method 8080). Upon initial horizontal site characterization, additional samples
will be collected at lower depths (e.g., 12 inches and greater) to characterize
the vertical extent of PCB contamination within surface areas where PCB
concentrations greater than 50 ug/kg were found. The number of subsurface soil
samples will be dependent on previous findings.

Mayport SAP .
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Surface and near surface soil samples will be collected in accordance with the
Technical Memorandum, Surface Soil sampling, Appendix B. Duplicate soil samples
will be collected at each grid point. One sample will be packaged, labeled, and
preserved for possible laboratory analysis using USEPA Method 8080 in accordance
with procedures described in Section 3.1, Volume II, Sampling and Analysis Plan.
The remaining duplicate will be analyzed on-site using a PCB screening kit for
soil (CLOR-N-SOIL™). Use of the PCB Screening Kit is described in the
instructions provided by the vendor. A copy is presented in Appendix B for

reference.

The duplicates of soil samples tested positive for PCB with the field kit will
be sent to the laboratory for confirmatory analysis by USEPA Method 8080.
Appropriate chain-of-custody documentation will be used and QA/QC samples will
be collected in accordance with the QAPP, Appendix A.

3.3.11 SWMU 17 (NIRP Site 17 Carbonaceous Fuel Boiler Since 1979, the
carbonaceous fuel boiler, located in Building 1430 (Figure 3-21), has been used
to dispose of refuse and burnable garbage generated by both NAVSTA Mayport and
the onbase housing area. Solid waste is sorted and all unburnable large metal
scrap and items too large for the incinerator are removed. The scrap metal is
sold to an off-station contractor for disposal. The large items are placed in
the wet ash bin and hauled to an off-base landfill. Small metal items such as
cans are put into the incinerator and the unburned metals removed with the wet
ash. The incinerator is contractor-operated 24 hours a day and has a design
capacity of 48 tons per day with a current loading of 42 to 45 tons per day.
Waste oil and diesel fuel are used to augment burning. The waste oil (collected
from various locations on-station and also recovered from bilge water and berthed
ships) is obtained from the NSC fuel farm.

Heat from the incinerator is used to generate steam for ships docked at Mayport
Basin. The boiler has an operating pressure of 180 pounds per square inch.
Blowdown is “continuous and is used to quench the ash generated by the
incinerator. Phosphate and sulfite are used to treat the boiler water. Fly ash
is trapped in a multi-cyclone filter and disposed of with the wet ash. Wet ash
is removed from the bottom of the incinerator and placed in a dumpster. Ash was
taken to the station landfill (Sites 2, 5, and 6) until early 1985. Current ash
disposal is at an off-station landfill. Approximately 6,260 cubic yards of wet
ash and fly ash are generated yearly.

Currently, the carbonaceous fuel boiler is permitted under FDER Permit
# A019-17873. Monitoring of stack emissions has been.performed by the City of
Jacksonville, Department of Health, Welfare & Bio-Environmental Services.
Therefore, no stack monitoring is proposed in this investigation. Instead,
available information on stack emission quality will be obtained and summarized
from State and city sources. Ash analysis has also been performed. Results of
these tests will be reviewed for completeness and included in the evaluation of
Site 17.
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3.3.11.1 Exploration Program, SWMU 17 (NIRP Site 17) The rationale for the data
gathering activities at SWMU 17 is described in Volume I, Workplan. In summary,
objectives of the data gathering activities at SWMU 17 are to verify and
characterize potential soil contamination near SWMU 17.

The exploration program at SWMU 17 (0ld Transformer Storage Yard) includes
surface and near-surface soil sampling.

The locations of these activities at SWMU 17 are presented in Figure 3-22., 1In
addition to these site-specific activities, piezometers will be installed as part
of the facility-wide piezometer network to supplement local and regional data on
groundwater flow rate and direction, as well as assess tidal and seasonal
influences. These activities are described in Section 3.2.3, Hydrologic
Investigation,

The sample media, sample locatiens, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-20a for SWMU 17. - The
data-gathering activities consist of surface and near-surface soil sampling.
Since many of the field activities subtasks will be repeated at other sites, they
are described as standard operating procedures in project-specific Technical
Memoranda located in Appendix B, site-specific Quality Assurance Plan. Site-
specific elements particular to SWMU 17 are discussed in subsequent sections, and
standard operating procedures are referenced where necessary.

Surface Soil Sampling. Surface soil locations are presented in Figure 3-22. The
sample media, sample locations, number of samples, estimated number of QA/QC
samples, and sample analyses are summarized in Table 3-20a for SWMU 17. Surface
soil samples will be collected in accordance with the Technical Memorandum,
Surface Soil Sampling, Appendix B.

3.4 ANALYTYCAL PROGRAM The analytical program for the RFI at NAVSTA Mayport is
summarized in Table 3-21. Gas chromatography methods have been specified for
most organic analyses in order to achieve increased sensitivity over GC/MS
methods. Analytes and typical reportable detection limits for the specified
methods are shown in Tables 3-22 through 3-25., Table 3-26 presents the general
water quality parameters that will be measured. The number of quality control
samples (including duplicates and field blanks) to be collected was determined
in accordance with the generic QAPP, Appendix A, Volume II.
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Table 3-21
Summary of Chemical Analyses
Sampling and Analysis Pian
NAVSTA Mayport
Mayport, Florida
U.S. Environmental Protection Agency SW-846
R Method Method Mathod Method General General
Sample Source Madia 8240 8270 6010, 7470, 8080 Parame-  Water Quality  TOHIS
VOA SVOA 7480 Metais  Pest/PCB tors (soll)
Background Sail ] (-} 6 (3 8 0 0
Sediment 3 3 3 3 0 0 12
Groundwater 3 -3 3 3 Y 3 12
Site 1 Soil 4— 4 4 4 4 0 20
Sediment 3 3 3 3 0 0 _ 12
Groundwater n " n " 0 " 55
SWMU 2 3,4,5, Sail 1 " 1 1 3 0 47
6, and 22 Groundwater 19 19 19 19 0 19 o5
Sediment 5 s S -1 0 0 20
Surface water 5 5 5 5 0 ] -]
SWMU 6, 7,89, Soil 5 5 5 5 5 0 25
10, 11, and 16 Groundwater 12 12 12 12 0 12 60
Sludge 4 4 4 4 0 4 20
Surface water 4 4 4 4 0 4 20
SWMU 13 Soil 3 3 3 3 3 0 15
Groundwater 6 6 6 6 0 ] ke o]
SWMU 14 Soil 5 5 5] 1) 1 0 21
Groundwater 3 3 3 3 0 3 15
SWMU 15 Soil 17 17 17 17 1 0 69
Groundwater 1 1 1 1 0 1 5
SWMU 17 Soil 6 6 6 6 0 0 24
Subtotal Soil/Sediment/Sludge 72 72 72 72 23 0 an
Water 64 64 64 54 (] 63 324
Duplicates Soil and Sediment 17 17 17 17 0 0 68
Water 12 12 12 12 0 0 48
Sampler blanks Watsr 22 2 2 22 0 0 as
Freid blanks Water 2 2 22 22 0 0 a8
Trip blanks Water b-r-] 0 0 0 0 0 2
Total Soil /Sediment /Sludge &9 a9 89 89 <] 0 37
Water 142 120 120 120 o 68 570
949

Notes:  VOA = Volatile organic aromatics,
SVODA = semivolatiie organic aromatics.
Pest/PCB = pesticide/polychioninated biphenyls,
SWMU = Solid Waste Management Unit
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TABLE 3-26. GENERAL WATER'QUALITY PARAMETERS.
USEPA
ANALYSIS METHOD
Color 110.2
Hardness (as CaCO3) 130.2
pH (as s.u.) 150.1
TDS 160.1
Calcium (as Ca) 215.1
Copper (as Cu) 220.2
iron (as Fe) 236.2
'|Magnesium (as Mg) 242.1
Manganese (as Mn) 243.2
Sodium (as Na) 273.1
Zinc (as Zn) 289.2
Alkalinity (as CaC0Q3) 310.1
Chioride (as Cl) 325.3
Nitrogen, Ammonia 350.1
Nitrogen, Kjeldahl - 351.2
Sulfate (as SO4) 375.4
Sulfide, Hydrogen 376.1 |
Qil & Grease 413.1
Total Organic Carbon 415.1

Note: s.u. - Standard Units; TDS - Total Dissolved Solids.

—— —-
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3.0 PROGRAM DESCRIPTION

3.1 PURPOSE

The purpose of this generalized Quality Assurance Program Plan (QAPP) is to
indicate prime responsibilities and prescribe requirements for assuring that the
specific site investigations undertaken by ABB Environmental Services Inc.
(ABB-ES) for the Installation Restoration Program (IRP) are planned and executed
in a manner consistent with quality assurance objectives. This QAPP provides
guidance and specifications to assure that:

o field determinations and analytical results are valid through pre-
ventive maintenance, calibration and analytical protocols;

o samples are identified and controlled through sample tracking systems
and chain-of-custody (COC) protocols;

o records are retained as documentary evidence of the quality of
samples, applied processes, equipment, and results:

o generated data are validated and their use in calculations is docu-
mented;
o calculations and evaluations are accurate, appropriate and consistent

throughout the projects; and

o safety is maintained by requiring inclusion of the Health and Safety
staff function in the project organization.

3.2 SCOPE

The requirements of this QAPP apply to all ABB-ES and subcontractor activities
as appropriate for each specific project undertaken.

The prime responsibilities indicated in Section 4.0 extend to all quality-related

i controls and activities. The quality control (QC) and quality assurance (QA)

-~ elements described in each section are aimed at preventing isolated sub-standard
or erroneous actions from occurring in essential areas.

The content and format of the QAPP is based on "Interim Guidelines and Specifi-
cations for Preparing Quality Assurance Project Plans - QAMS-005/80" prepared by
U.S. Envirommental Protection Agency's (USEPA) Office of Research and
Development, '

This QAPP establishes, among other things, the procedures to be followed for
conducting site investigations. Since each site investigation will require data
gathering efforts and likely will require field measurements, an addendum to this
QAPP will be prepared for each phase of the site investigation. The site-
specific QAPP addendum will be included for each phase of the Work Plan.

3-1
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3.3 PROGRAM SUMMARY

The Department of Defense (DOD) has initiated the Installation Restoration
Program (IRP) as a component of compliance with the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) as modified by the Superfund
Amendments and Reauthorization Act (SARA). The IRP will be performed in
accordance with USN management guidance and in compliance with the requirements
of the National Contingency Plan (NCP), the Resource Conservation and Recovery
Act (RCRA) and other applicable or appropriate and relevant requirements. The
IRP was established by the DOD to identify the locations and contents of past
“d1spesal sites at their installations and to eliminate the hazards to public
health (both real and potential) in an environmentally responsible manner. The
IRP is implemented in the following four phases.

Phase 1 - Records Search. Phase I consists of an installation-wide records
search and personnel interviéws to collect and evaluate evidence regarding the
potential for contamination at the installation.

Phase II - Confirmation/Quantification. Phase II consists of on-site investi-

gations, including physical and chemical analyses to ascertain and quantify.the -
existence and extent of contamination, and to identify necessary corrective
measures if contamination is present. Phase II may consist of one or more stages
of investigation to gather data necessary for either eliminating the site from
the IRP or implementing Phase IV.

Phase TIT - Technical Development. Phase III consists of the implementation of
research requirements and the devVelopment of technology for objective assessment

of environmental effects. A Phase III requirement can be identified at any time
during the program.

Phase IV - Remedial Actions. The objective of Phase IV is to select and
implement control measures that will comply with DOD, USN, USEPA, and state
regulatory agency policies regarding past hazardous waste disposal sites. This
is usually accomplished in two steps: Phase IV-A, design of remedial actions;
and Phase IV-B, implementation of remedial actions.

To facilitate the conduct of the IRP program under the guidelines of the SARA of
1986 and Executive Order 12580, the Phase II/IV-A program will generally be
conducted as a Remedial Investigation/Feasibility Study (RI/FS). Phase 1I
activities will generally be referred to as the Remedial Investigation (RI).
Remedial Action Planning (Phase IV-A) will generally be referred to as the
Feasibility Study (FS). _ P

3.4 MATJOR TASK SUMMARY

The IRP activities to be undertaken at DOD sites by ABB-ES will consist of
scientific and engineering investigations and studies which include multiple
tasks and subtasks within each Phase. Each task will be described in the site-
specific Work Plan.
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3.4.1 Sawpling and Analytical Program

Field activities associated with the site investigations will include geophysical
explorations and sampling of soil, sediment, surface water, groundwater and air,
as appropriate for each site. The specific sampling plan for each site will be
described in the task Work Plan and QAPP addendum.

The analytical program is described in Section 9. Analyses will be performed by
two laboratories. One laboratory will analyze duplicate samples to provide an
external measure of analytical quality. Methodologies may include those utilized
by USEPA under the Safe Drinking Water Act (SDWA), CERCLA, SARA, RCRA, and the
Clean Water Act (CWA).

3.4.2 Deliverables

Technical progress and financial management reports will be submitted each month.
Major reports will be submitted at the completion of each phase. Additional
outputs include this QAPP, Work Plans, the site-specific QA addenda, and site-
specific Health and Safety Plans (HASP). A specific list of deliverables is to
be included in each Work Plan.

3.4.3 Schedule

The Work Plans will include a schedule of activities for each site,

3-3
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4.0 PROGRAM ORGANTZATION AND RESPONSIBILITIES

4.1 ORGANIZATION

ABB-ES operates under a matrix system in which personnel belong to functional
departments and, at the same time, are assigned to projects. Functional
departments are responsible for developing and maintaining ABB-ES's engineering
and scientific disciplines. They provide for persomnel training and the
establishment of engineering and scientific standards. Each project’s
organization is responsible for achieving project objectives, complying with
program guidelines and achieving project objectives.

This portion of the QAPP addresses the program organization. Those who are
assigned to a project within the program organization are responsible for
properly utilizing functional organization resources. In this way, the entire
resources of ABB-ES are made available to each project, but responsibility for
initiating services and for ensuring acceptable results remains within- the
program organization. This responsibility carries with it the authority to
initiate, modify, and, if necessary, stop activities, as appropriate for the
assurance of project quality. It is the Quality Assurance Coordinator’'s (QAC)
role to assist the Task Order Managers (TOM) in meeting project goals while
Providing an independent evaluation of product quality.

4.2 SPECIFIC RESPONSIBILITIES

Figure 4-1 shows a typical program organization and its principal lines of
communication. The responsibilities of the ABB-ES Program positions and support
organizations are summarized below. _

Corporate Officer. The Corporate Officer (CO) is Mr. Raymond A. Allen, III,
CPSS. He is responsible for committing the corporate resources necessary to
conduct the program work activities; for supplying corporate-level input for
problem resolution; and for assisting the Program Manager and Task Order Manager
as needed during project implementation.

Program Manager. The Program Manager (PM), to be determined, is responsible for
the overall SOUTHNAVFACENGCOM program. Some specific responsibilities of her
role include:

. oversee and manage the overall multi-installation Comprehensive
Long-term Environmental Action, Navy (CLEAN) Program,

. identify overall program needs and facilitate meeting those
needs;
. direct resources as appropriate for effective and timely

completion of program activities;

. ensure overall program quality assurance,

4-1
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. promote technical and programmatical information transfer, and
. establish contracts and negotiate amendments.

Task Order Manager. Mr. Philip Geogariou will hold the position of the Task
Order Manager (TOM). In this role he is responsible for the management of
scope, schedule, and budget for the NAVSTA Mayport project. Some specific
responsibilities of his role include:

. assuming overall project management responsibility for the
project to the Navy,

. - establishing and overseeing all subcontracts for support
services,

. initiating project activities,

. implementing the subcontracting plan to significantly involve

small and disadvantaged business in the program,

. participating in the Workplan preparation and staff assignments,

. identifying and fulfilling equipment and other resource require-
ments,

. monitoring task activities to ensure compliance with established

budgets, schedules, and the scope of work,

. regularly interacting with the SOUTHNAVFACENGCOM Engineer-in-
Charge (EIC), the Installation’s Commanding Officer, and others,
as appropriate, on the status of the project,

. preparing monthly technical, management and cost progress
reports, and

. ensuring that appropriate financial record and reporting require-
ments are met,

RFI Task leader. Mr. Gregory M. Brown, P.E. will hold the position of RFI Task
Leader. Mr. Brown will be responsible for the technical effectiveness of field
investigations, data analysis, and investigation conclusions and recommendations.
He will assist the TOM to assure adequate technical resources are applied to the
project in order to achieve the RFI goal and objectives. He will also assist the
TOM in the efficient allocation of these resources over the life-cycle of the
project.

Contracts Administrator. Ms. Laurie Huffman will hold the position of Contracts
Administrator for the NAVSTA Mayport RFI project. This position is established
to assist the TOM with the important tasks of day-to-day scope, schedule and
budget monitoring both within ABB-ES and between ABB-ES and the U.S. Navy's EIC.
It is expected that project decisions will be occurring frequently; therefore,

4-3
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it is necessary to anticipate and immediately implement the administrative
actions (initiate internal work orders, follow-up on support needs, amend
subcontracts, track cost-charges, etc.) to carry out the program plans.

Technical Review Board. A Technical Review Board (TRB), made up of senior
technical staff from the ABB-ES team, will assist the TOM by providing review of
the technical aspects of the project to assure that the services reflect the
accumulated experience of the firm; that they are produced in accordance with the
corporate policy; and that they meet the intended needs of SOUTHNAVFACENGCOM's
EIC. The primary function of this board is to assure the application of
technically sound methodologies and the development of defensible data,
interpretations, and conclusions. Members of the TRB are Ms. Peggy Layne, P.E.
and Mr. Ken Busen, P.G.

Quality Assurance and Health and Safety Coordinators. The TOM is supported by

a Quality Assurance Officer (QAO) and a Health and Safety Officer (HSO). The QAO
will assure that appropriate Navy and USEPA protocols are followed and will be
responsible for the development of the Site-Specifie QAPP (Appendix B). The QAO
will work with the TOM to ensure that established quality control procedures are
implemented. The HSO is responsible for ensuring that the project team complies
with the Health and Safety Program. He/she is also responsible for seeing that
a Health and Safety Plan is developed for each site activity.

Other key line positions are the technical activity leaders, i.e., the senior or
most-experienced individual in each technical area of the project. These
technical activity leaders are identified on the Project Organization Chart.

The following is a list of key préject staff. Revisions and identification of
additional personnel may be made prior to the initiation of RFI activities. A
list of emergency numbers is also contained in the HASP. )

ABB Environmental Services

Raymond A. Allen, III, Corporate Officer

To be determined, Program Manager

Philip Geogariou, Project Manager

Gregory Brown, P.E., RFI Task Leader

Jack Davis, HSO

John McVoy, QAOQ

Michael Keirn, Ph.D., Health and Environmental Assessment

SOUTHNAVFACENGCOM
Jim Reed, Engineer-in-Charge

NAVSTA Mayport
Mike Davenport, Environmental Coordinator

Technical Staff and Field Personnel. Qualified technical staff and field
personnel from ABB-ES or their subcontractors will accomplish specific tasks such
as well installation, sample collection, subcontractor oversight, data analysis,
and report preparation. Oversight of staff activities will be accomplished by
the management team described above. Specific roles and responsibilities for
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staff members are described in Section 3.1.2, Field Personnel Responsibilities.

2.3 SCHEDULE. Implementation of RFI activities will be accomplished in a
phased-approach due to the number of SWMUs and the diversity of their past and/or
present operations. The assumptions, tasks, sequences, and durations are
described in the Correction Action Management Plan (CAMP) located in Appendix F,
of Volume I. The project schedule as summarized in the Corrective Action
Management Plan (CAMP), shows the tasks and activities for the NAVSTA Mayport
RFI. This schedule will begin upon the approval of the Workplan and the Notice
to Proceed. The schedule assumes ready access to the sites. The schedule also
assumes there will be no delays due to the securing of required permits. The
schedule may also be modified by the nature and extent of regulatory review
cycles and new data collected during the RFI.

4-5
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3.0 OQUALITY ASSURANCE OBJECTIVES

5.1 GENERAL

The quality of measurements made during this study will be determined by the
following characteristics: accuracy; precision; representativeness; complete-
ness; and comparability. Specific objectives for each characteristic are
established to develop sampling protocols, and identify applicable documentation,
sample handling procedures and measurement system procedures. These objectives
are established based on site conditions, objective of the project, and knowledge
of available measurement systems. The subsequent use of these measurements in
calculations and evaluations is also subjected to aspects of this QAPP as
described in the following sections.

2.2 REPRESENTATIVENESS

Measurements will be made so that results are as representative of the media
(e.g., air, soil, water) and conditions being measured, as possible. Sampling
protocols will be developed to assure that samples collected are representative
of the media. Sample handling protocols (e.g., storage, transportation) are
selected to protect the representativeness of the collected sample. Proper
documentation will establish that protocols have been followed and sample
identification and integrity assured.

Sample collection and field handling will be in accordance with the standard
procedures contained in this QAPP.

2.3 PRECISTON AND ACCURACY

Precision, the ability to replicate a value, and accuracy, the ability to obtain
a true value, are addressed for all data generated. Data quality objectives for
Precision and accuracy are established for each major parameter to be measured
at the site. These objectives are based on Prior knowledge of the capabilities
of the measurement system to be employed, selected in accordance with the
requirements of the project. The precision and accuracy requirements vary,
depending on their intended use. For example, a screening tool to identify the
general extent of chemical distribution will not require the same precision and
accuracy required to define the exact nature and amount of chemicals present at
specific locations. Section 9.2 contains information regarding analytical
procedures.

Calculations performed with the data generated are also checked for accuracy by

the TD or their designees, and precision, i.e. comparability of calculation
efforts between tasks, is assured by the QAO.

541
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5.4 COMPLETENESS

\\\\\\

The characteristic of completeness is a measure of the amount of valid data
obtained compared to the amount that was expected to be obtained under normal
conditions. The amount of valid data expected is established based on the
measurements required to accomplish project objectives. The number of ground-
water, surface water, sediment, and air samples to be obtained is specified for
each site in the QAPP Addendum. Because sampling and waste characterization
activities often rely on a field protocol, the QAPP Addendum would provide an
upper limit on the number of samples to be collected. For example, multiple
depth soil sample collection may be specified, but rock outcroppings may be
encountered prior to reaching the specified depth. 1In that case, it would not
be possible to obtain a predetermined number of soil samples. The extent of
completeness must therefore be reviewed on a relative basis for sample collection
activities. Completeness of data handling systems is described in Sections 10.0,
12.0 and 14.0.

5,5 COMPARABILITY

The characteristic of comparability reflects both internal consistency of
measurements made at the site and expression of results in units consistent with
other organizations reporting similar data. Each value reported for a given
measurement should be similar to other values within the same data set and within
other related data sets. Comparability of data and measuring procedures must
also be addressed. This characteristic implies operating within the calibrated
range of an instrument and utilizing analytical methodologies which produce
comparable results (e.g., data obtained for total recoverable phenolics via wet
chemistry is not necessarily comparable to data obtained for phenol via Gas
Chromatography/Mass Spectrometry (GC/MS)).

Measurements compared to similar measurements which appear as "outliers” will be

reassessed. Units of measurement will be externally comparable by utilizing the
appropriate standard units for each measurement system.

2.6 QUALITY ASSURANCE OBJECTIVES

For ABB-ES's efforts under the IRP, the quality assurance objectives are:

o to collect sufficient background information and current chemical
characterization data to assess each site and recommend action
alternatives;

o to collect sufficient field, sampler and trip blank samples and field
duplicates to allow an assessment of sample representativeness and
sample collection protocol precision;
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to analyze sufficient internal duplicates, blanks, reference standards
and matrix spike samples to allow an assessment of analytical
precision and accuracy. Sufficiency of analytical QC procedures is
specified by the referenced methods (see Section 9.2);: and

to produce documented, consistent and technically defensible reports.
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6.0 SAMPLING PROCEDURES

6.1 GENERAL

The quality of sample collection techniques is assured by keying the technique
used to both the media/matrix to be sampled and the analytes of interest. For
example, samples intended for semi-volatile organic analyte (SVOA) analyses are
collected in glass bottles; samples for volatile organic analyte (VOA) analyses
are collected in Teflon-septum-capped glass vials with "zero" headspace to
minimize diffusive and evaporative losses; and most samples for inorganic
analyses are collected in linear polyethylene bottles. Sample containers
provided by ABB-ES are prepared in a manner consistent with USEPA protocol, as
noted in the following section.

Acquisition of environmental samples also requires specialized collection
techniques to preserve their integrity and ensure that a representative portion

of the source is collected. Media-specific sample collection techniques are
specified in the following sections.

Further, unless the proper sample bottle preparation and sample preservation
measures are taken in the field, sample composition can be altered by contami-
nation, degradation, biological transformation, chemical interactions, and other
factors during the time between sample collection and analysis. Typical sample
"bottle preparation protocols are presented in Section 6.2. Steps taken to
maintain the in-situ characteristics required for analysis may include
refrigeration of samples at 4°C, freezing, pH adjustment, and chemical fixation,
Samples are preserved according to the protocol established for the specific
analytical method selected to obtain the desired data. Tables 6-1 and 6-2
provide more specific information,

Sample Labels and Records

Sample labels will be prepared prior to initiation of work, generally using the
computerized label system. Sample labels will include a blank space for the name
of the sampler. Each sample will require several containers dependent on the
intended analysis to be performed. The pH and specific conductance of each

" -.——aqueous sample will be determined in the field. At the time the sample is
obtained, a sample record will be completed. In addition to the sample record,
documentation will include:

o a plan of the site;
o sample label numbers;
o a description of the sample site;

o other physical descriptors of the sample site (e.g., stream width,
groundwater depth, etc.);

6-1
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Concentration Coptainer Sample Size Preservation Holding Time
WATER
Orgenics GC & GC/MS VoA glass 2 x40 mf Cool to 4°C 7 days
Extracrables
w apber glass 2 x 80 oz. or Cool to 4°C 5 days to extracticn
4x1t 40 days after extraction
Medium wide-mouth glass 4 x 32 pz. None Saue as above
Inorganics Metals
ow polyethylene 18 HNO3 to pH <2 6 menths (Hg~28 days)
Medium wide-gouth glass 16 oz. None 6 months
Cvapide .
_ Low polyethylene 12 NaOH to pH »12 14 davs
Medium wide-mouth glass 16 oz. Cool to 4°C
Organic/Inorganic High Hazard 8-0z. wide-mouth glass 6 oz None 14 days
coD - ' polyethylene 0.5 2 H,50, to pH <2 28 days
TOC -- polyechylene 0.5 2 HCl to pH <2 28 days
0il & Grease .- glass 1.0 & H,80, to pH <2 28 days
Fhenols - glass 1.0 & HESO‘ to pH <2 28 days
General Chemistry -- pelyethylene 1.0 & None --
soIL
. uics GC & GC/MS VoA 2 oz. wvide-mouth 2 oz. Cool to 4°C 10 davs
v glass
Extractables
Low/Mediun 4 oz. 4 oz2. Cool to 4°C 10 days te¢ extraction
wide=pouth glass 40 days after extracriop
Inerganics Low/Medium 4 oz. 4 oz, Cool to 4°C NA
vide-mouth glass
Organic/lInorganic High Hazard 8 o0z2. wide-mouth plass 6 oz, None NA
Dioxin All 4 oz. wide-mouth glass 4 o0z. None NA
EP Toxicity All 250 of polyethylene 200 grams None NA
AIR
Velatile Orgamics Low Charcoal or Tenax Tube 100 £ air Cool to 4*C NA
Mediun

7 ca long, 6mm 0D,
4mm 1D

. 6.87.22T

0001.0.0
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o photographs of the sample site may be taken showing the sampling
equipment and/or unusual conditions (orientation of photograph must be
shown on sketch map); and

o chain-of-custody documentation (see Section 7).

Sample Shipment

Preparation of samples for shipment is performed in the following manner:

treatment, effluent from treatment). Each sample set will have a
unique sample number. Labels will be secured with tape.

2. Check Department of Transportation (DOT) regulations to insure that
samples are packaged correctly for transportation. Should any
problems or questions arise with preparation of samples for shipment,
contact the task leader.

3. Package samples in the approved shipping container. Laboratory .
paperwork is to be included with the samples. Ensure samples are
cooled to recommended temperature prior to sealing shipping container.

4. Ship samples immediately to the appropriate laboratory via an over-
night carrier. Laboratory name and address should be clearly marked
on the shipping container.-

3. Inform the Laboratory Services Coordinator (LSC) that the samples have
been shipped.

6.2 PREPARATION OF SAMPLF_CONTAINERS

In order to maintain comparability with data to be generated through USEPA's
National Contract Laboratory Program (CLP), ABB-ES has chosen to acquire
precleaned sample containers through either I-CHEM RESEARCH INC., the supplier
to USEPA-CLP, or through an approved laboratory which utilizes the same
procedures. The procedures used by I-CHEM are detailed below.

6.2.1. Semivolatile Orpanic Analyte Containers (l-liter amber lass

bottles and 4oz. clegr glass jars)

1. Wash containers, closures, and teflon liners in hot tap water with
laboratory grade non-phosphate detergent.

T T .

_2. Rinse three times with tap water.
3. Rinse with 1:1 nitric acid.
4, Rinse three times with ASTM Type 1 deionized water.
6-5
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Rinse with pesticide grade methylene chloride,

Qven dry.

Remove containers, closures, and teflon liners from oven.

Place teflon liners in closures and Place closures on containers.

Attendant to wear gloves and containers not to be removed from
preparation room until sealed.

-liter S00, 250, 125 and 60ml clear and l-liter amber polvethylene bottles

6.2.2 Elemental Parameter, Cyanide and Miscellaneous Parameter Containers

1.

Wash bottles, closures, and teflon liners with hot tap water with
laboratory grade non-phosphate detergent.

Rinse three times with tap water.

Rinse with 1:1 nitric aci&.

Rinse three times with ASTM Type 1 deionized water.

Air dry in contaminant-free environment.

Place liners in closures and place closures on bottles. Attendant to

wear gloves and bottles not to be removed from preparation room until
sealed.

6.2.3 Volatile Organic Analyte Containers (40m)l glass vials and 2-oz glass
ars

1,

Wash vials, septa, and closures in hot tap water with laboratory grade
non-phosphate detergent.

Rinse three times with tap water.

Rinse three times with ASTM Type 1 deionized water.

Oven dry vials, septa, and closures.

Remove vials, septa, and closures from oven.

Place septa in closures, teflon side down, and place on vials.

Attendant to wear gloves and vials not to be removed from preparation
room until sealed.

'6.2.4 Preparation of Pump Tubing

Adequate lengths of 3/8 inch ID teflon tubing and 3/8 inch Ib silicon tubing will
be prepared by ABB-ES if pump tubing is specified for the sampling episode. The
tubing preparation procedure is:
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be prepared by ABB-ES if pump tubing is specified for the sampling episode. The
tubing preparation procedure is:

1. Pump detergent solution through system for 2 minutes.

2. Pump clean hot water through system for 2 minutes or until clear,
whichever is longer.

3. Pump blank water through system for 2 minutes.

4, Pump decontamination fluid specified in the site specific QAPP through
system for 2 minutes.

5. Pump blank water through system for 2 minutes.
6. Seal tubing ends, wrap and label with date of cleaning.

6.2.5 Automatic Comgosite.§§gg;ebContainers

The ABB-ES procedure for cleaning the 5-gallon, 3-gallon, or 24-gallon glass
bottles is:

1. Wash bottles and teflon-lined caps thoroughly with hot detergent
water.

2. Rinse bottles and teflon-lined caps with hot tap water.
3. Rinse bottles and teflon-lined caps with blank water.

4, Allow bottles to completely dry. .

5. In a well ventilated area (e.g., a laboratory hood), rinse the bottles
with dichloromethane or acetone. Rinse the bottles making sure that
every part of the bottle comes in contact with the dichloromethane or
acetone. Three hundred mf can be used to clean up to 16 bottles at
one cleaning.

6. Allow bottles to dry in a well-ventilated area for at least 24 hours.
7. Heat teflon-lined caps at 250°F for one hour or replace teflon-lined
caps with new properly cleaned teflon.

8. After bottles have dfied. cap the bottles using a pair of surgical
gloves.

6.3 DECONTAMINATION PROCEDURES

Equipment to be decontaminated during the project may include: (1) drill rig;
(2) tools; (3) monitoring equipment; (4) respirators; (5) sample containers; (6)
truck or trailer and (7) laboratory equipment.

6-7
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All decontamination will be done by personnel in protective gear appropriate for
the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work crews.
Decontamination procedures within the trailer (if used) should take place only
after other personnel have cleared the "hot area", moved to the clean area and
the door between the two closed.

Miscellaneous tools and samplers will be dropped into a plastic pail, tub or
other container. They will be brushed off and rinsed (outside, if possible) and
'O”transferred into a second pail to be carried to further decontamination stations.
“They will be washed with non-phosphate a detergent solution rinsed with deionized
water, rinsed with pesticide grade organic free water if available.
Decontaminated sampling equipment will then be wrapped in aluminum foil (shiny
sideout) and stored in an uncontaminated area.

6.3.1 Drilling Rig/Backhoe and Tools

It is anticipated that the drill rigs/backhoes will be contaminated during test
pit/borehole activities. They will be cleaned with high pressure water or

portable high pressure steam followed by soap and water wash and rinse. OTHeér =

solvents may be used if necessary. Loose material will be removed by brush. The
person performing this activity will usually be at Level D protection plus splash
protection.

6.3.2 Sample Containers

Exterior surfaces of sample bottles will be decontaminated prior to packing for
transportation to the analytical laboratory. Sample containers will be wiped
clean at the sample site, but it will be difficult to keep the sample containers
completely clean. The samples will be taken to the decontamination area. Here
they will be further cleaned as necessary and transferred to a clean carrier and
the sample identities noted and checked off against the chain-of-custody record.
The samples, now in a clean carrier, will be stored in a secure area prior to
shipment.

6.3.3 Monitoring Equipment

Monitoring equipment will be protected as much as possible from contamination by
draping, masking or otherwise covering as much of the instruments as possible
with plastic without hindering the operation of the unit. The HNU meter, for
example, can be placed in a clear plastic bag which allows reading of the scale
and operation of the knobs. The HNU sensor can be partiallywtrapped, keeping the
sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any direct or
obvious contamination will be brushed or wiped with a disposable paper wipe. The
units can then be taken inside In a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day‘'s operation. They will then be prepared
with new protective coverings.
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6.3.4 Respirators

Respirators will be decontaminated daily. Taken from the drop area, the masks
will be disassembled, the cartridges set aside and the rest placed in a cleansing
solution. (Parts will be precoded, e.g., #l on all parts of mask #l1.) After an
appropriate time within the solution, the parts will be removed and rinsed off
with tap water. The old cartridges will be marked so as to indicate length of
usage (if means to evaluate the cartridges’' remaining utility are available) or
will be discarded into the contaminated trash container for disposal. 1In the
morning the masks will be re-assembled and new cartridges installed if
appropriate. Personnel will inspect their own masks to be sure of proper
readjustment of straps for proper fit.

6.3.5 Decontamination Trailer or Truck and Staging Area

The decontamination trailer or truck, if used, will be cleaned daily. This will
include vacuuming with a vacuum having a water filter to capture dust particles.
The area will be wet mopped with cleanser and again with clean water. Work bench
areas will be wiped down. Wash buckets and the cleaning area will be
decontaminated and made ready for the next day’'s use.

6.3.6 laboratory Equipment

Sample handling areas and equipment will be cleaned/wiped down daily. Disposable
wipes will be used and discarded into a plastic bag. These will subsequently be
taken to and placed in the disposal drum for final disposition. For final
cleanup, all equipment will be disassembled and decontaminated. Any equipment
which cannot be satisfactorily decontaminated will be disposed of (e.g.,
glassware, covers for surfaces) as previously indicated.

6.4 SAMPLING SITE LOCATION

The rationale for each sampling site location is identified in the site work
plan. To permit proper evaluation of the sample analysis results it is important
that the actual location of the samples be properly documented. If possible,
sampling sites will be marked in the field with stakes or flagging. All sampling
site locations will be accurately referenced on a base map. Photographs of
sampling sites are taken as necessary to document site conditions.

6.5 AIR SAMPLING

Short-term sampling is most often utilized when real-time monitoring is desired.
Equipment for real-time monitoring must be calibrated according to manufacturer’'s
instructions prior to use. Typical equipment includes:

o oxygen deficiency meter;

o combustible gas monitor (explosimeter);

6-9
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0 chemically reactive indicating tubes (e.g., Drager) for specific
compounds (HCN, HZS ete.);
o photoionization (PI) survey meter (total volatile organics); and
o organic vapor analyzer (OVA) (total or specific volatile organics).

All real-time monitoring results are recorded on the appropriate field data
sheets (Figure 6-1).

6.6 SOIL SAMPLING

6.6.1 General

Soil sampling programs are undertaken to define the location, nature and
concentration of contaminants—in a site subsurface. The location and distribu-
tion of contaminants at a given site are governed by many factors, including:

site operation or waste disposal practices;
site design;

site closure;

waste characteristics;

site topography and surface drainage;
climate; and

site geology.

00 0O0O0O

Development of a soil sampling plan that will effectively reveal the distribution
and magnitude of contamination at a specific site requires at.a minimum:

o an assessment of the factors listed above;

o evaluation of the methodology and results of any previous sampling and
analysis programs which may have been completed at the site; and

o definition of the scope and objectives of the project.

A number of techniques have been developed to obtain samples from various depths
below the ground surface. The techniques described herein are those normally
employed by ABB-ES. They have been selected to provide practical, efficient
means of obtaining samples in a manner consistent with safety protocol and QA/QC
requirements. Additionally, they employ equipment that is normally available for
use.

Samples will be collected in the following order:

. background,

vola%ile organic aromatics,
semivolatile organic aromatics,
pesticides/herbicides, and
metals.

(S, VS I S
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The selection of sampling techniques to be employed at a given site is based upon
the depth from which samples must be obtained and the nature of the soils to be

sampled. The sampling techniques are categorized by the depths at which each is
applicable:

o shallow samples are from depths of less than about 5 feet, usually
less than 2 feet;

o intermediate samples are from depths up to about 15 feet; and
o deep samples are generally from depths greater than 15 feet.

Maintaining proper records is a significant aspect of sample taking. At the time
samples are obtained, the following must be recorded by the sampler:

o sample site location (e.g., grid coordinates baseline station and
offset, or the location plotted on a map or aerial photograph);

o sample type and depth;

o date and time of sampling; 3
o project and sample designations;

o sampler identification; and

o analyses requested.

Additionally, the sampler must initiate chain-of-custody (COC) procedures and de-
scribe the sample site in adequate detail to allow the analytical results to be
properly interpreted and, if necessary, to allow collection of additional samples
from the same sample site. ABB-ES uses preprinted labels, standardized record
forms and photographs to expedite this process and ensure uniformity of records.
The sampling protocols and recordkeeping requirements for the types of samples
described in the following pages vary according to the sampling techniques.
Additional requirements may also be established on a site-specific basis. The
entire soil sampling process is designed and conducted in a manner that provides
samples suitable for the intended analyses and that are properly documented.

6.6.2 Deep Samples

Objective

To obtain deep soil samples suitable for chemical analysis.

6-12
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Approach

For soil sampling from depths greater than about 15 feet, borings are usually
employed.! Borings are normally completed as either cased or augered holes.

Boring Methods

The boring methods employed at a given site are selected on the basis of the
site's subsurface conditions. ABB-ES has prepared detailed drilling specifi-
cations that govern the drilling subcontractor’s efforts. These specifications
are modified on a site specific basis to reflect the needs of each project.
Principal boring methods are described in the following section.

Cased Borings. Casing is used to support the boring as it is advanced. The
casing is driven or drilled to the sample elevation and soil remaining in the
interior of the casing is washed out with drilling fluid. Potable water or air
is normally used to wash out the casing. The samples are retrieved from
undisturbed soils below the bottom of the casing. The advantages of this
drilling technique are: i

o relative simplicity of procedure;

o relatively low risﬁ Af personnel exposure;

o can be used to obtain soil samples from a wide range of subsurface
conditions;

o can be used to obtain samples from depths greater than 100 feet; and

o good availability of equipment.

The disadvantages of cased borings arise from the need to use a drilling fluid.
When sampling pervious soils, such fluids can permeate ahead of the casing. This
can result in contamination of the underlying pervious soils if drilling fluids
are recirculated. To prevent contamination, drilling fluids may be used only
once. Further, the drilling fluids and cuttings removed from the hole may
require collection, containerization, and transportation to a suitable disposal
site. When drilling fluids are recirculated, as may be donme when drilling
through relatively low permeability soils, each borehole will generate relatively
small quantities of spoils. However, when new fluid must be continually
introduced into the hole, management of drilling fluids and spoils can result in
significantly increased cost over auger borings. Management of drilling fluids
is further complicated under freezing conditions.

1Backhoes can excavate test pits considerably deeper than 15 feet, however,
such deep pits are very difficult to sample at discrete depths. Further,
deep test pits can pose significant safety risks. Thus; Jordan does not
normally use such pits.

6-13
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Auger Borings. With this technique, hollow stem augers are advanced into the
soil. Drill cuttings are compressed laterally and carried upwards on the auger
flights. The bottom of the auger is blocked with a plug while the auger is
advanced. When the desired sampling depth is reached, the plug is withdrawn and
a sample is obtained from below the bottom of the augers. The advantages of the
hollow stem auger technique include:

o relative simplicity of procedure;

o relatively low risk of personnel exposure;

(3 can be used to obtain soil samples from a wide range of subsurface
conditions;

o drilling fluids are generally not required; and

o good availability of equipment.
The disadvantages of the hollow stem auger technique include:
o diffieulty in penetrating excessively cobbley or bouldery soils; and

o difficulty in sampling granular soils below the water table since
without drill fluids there is no practical means to maintain hydro-
static equilibrium in the borehole. When the plug is withdrawn, water
and sediment from outside the augers may enter the borehole,
potentially causing contamination and difficulty in samplifig ‘undis-
turbed soil below the bottom of the augers.

Other Methods. Other methods (casing advancer systems, cable tool, mud rotary,
and bucket auger) are available. These methods, however, are either similar to
those already discussed or not readily applicable to work at contaminated sites.

They may, however, be considered for use on a site-specific basis.

Sampling of Test Borings

TIypes of Samplers. Test boring samples are normally taken from undisturbed soil
below the depth of the casing or auger with either a thin wall tube or split
spoon sampler.

Thin Wall Tube Sampler - Thin wall tube samplers are used in fine-grained
or cohesive soils. Because the tube only causes minor disturbance of the
soil being collected, the -tubes are typically used to obtain soil specimens
for geotechnical laboratory testing. The sampler is lowered to the bottom
of the borehole and pushed into undisturbed soil. When the sampler is
withdrawn, it contains a cylinder of soil. A thin wall tube consists of
thin steel with a sharpened edge, usually about 30 inches long. Typical
tubes range from about two inches to four inches in-diameter. The tube is
attached to a sampler head, containing a check valve which is in turn
coupled to the drill rods. After the thin wall sampler has been withdrawn
from the boring, it is removed from the drill rod and placed in a frame.

6-14
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The tube is then taken to a laboratory and the cylinder of soil is forced
from the tube with a hydraulic jack.

Split Spoon Sampler - A split spoon sampler may be used to sample all types
of soil. This sampler consists of a split steel tube or sample barrel
threaded at both ends. A sharpened drive shoe secures the bottom of the
barrel and an adaptor secures the top. The adaptor is threaded to connect
directly to the drill rods and contains a check valve (see Figure 6-2).
The split spoon is driven into undisturbed soil below the casing or hollow
stem auger (see Figure 6-3). After the sampler has been driven, it is
withdrawn from the borehole and the sampler is opened by removing the drive
shoe and adaptor.

Sample Collection. The drilling monitor will take charge of the sampling device
as soon as it is withdrawn from the borehole and opened. The sample will be
collected and documented, employing the procedures as outlined below.

1. Scan the soil with a PI detector and record measurements.

2. Photograph any portions selected for chemical analysis, showing an
appropriate visual scale (optional). Note: Sampler to put on new
disposable gloves before proceeding!

3. Remove the portion(s) of the sample selected for chemical analysis and
place it into appropriate containers using a clean spatula. Soil
intended for VOA analysis should be placed in 2-0z. wide-mouth glass
jar and capped as quickly as possible. The 2-0z. containers should be
filled as near to capacity as practicable to minimize volatilization
of the sample into the container headspace. Soil intended for other
types of analyses should be placed in appropriate containers and
capped.

4. Visually examine the sample and record its characteristics (e.g.,
texture, color, consistency, moisture content, layering and other
pertinent data), and classify using the Unified Soil Classification
System,

e D, Place the remainder of the sample in a l6-ounce "soil jar". This
sample portion will be used for headspace PI measurement and for any
physical materials testing that is required.

6. Discard any excessively disturbed or loose material found in the
sampler which may not be representative of the interval sampled. This
material will be discarded with boring spoils at each boring location.

7. Decontaminate the sampling device in accordance with the procedure
specified in Section 6.3.

In some instances, none of the samples from a given boring will be prepared for

chemical analysis. In these instances, steps 2 and 3 of the procedure listed
above are omitted and the sample is placed in one or more "soil jars."

6-15
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Immediately after the samples are collected, all labeled vials and jars are
checked for completeness of the sampling objective and chain-of-custody proce-
dures are initiated. The boring log is also updated at this time by the drilling
monitor. Boring logs may be completed by the driller, but for purposes of
completeness and documentation a separate boring log is also compiled by the
drilling monitor. The boring logs will include interpretations of subsurface
materials and conditions encountered, sample locations, and other notes pertinent
to how the boring was conducted. The drilling monitor's boring log can be
completed in a site field book or on a boring log form (see Figure 6-4).

The sampler must exercise considerable care while collecting samples for
analysis. Some methods to assure that high quality samples are collected are
described below. . .

1. Make sure that the sample is obtained from undisturbed soil below the
casing or auger. This is accomplished by monitoring or checking the
drill crew’s measurements, observing the  sampling. process and
examining the sample once it is retrieved.

2. Carefully remove and discard portions of the sample that may have
become contaminated by contacting the casing, auger, or drilling
fluids.

3. Conserve sample volume since under certain soil conditions it may be

difficult or impossible to achieve good sample recovery with either
split spoons or thin wall tubes.

Procedures employed to prevent cross-contamination during test boring sampling
operations include the following:

o Samples are taken immediately after the boring is advanced to the
desired sampling elevation.

o The sampling tools are decontaminated prior to taking each sample,.

o The drilling contractor is not permitted to use oil, grease or other
petroleum based lubricants on the drill rods, casing or sampling

T tools.

o The drilling technique and procedures to be utilized, particularly the
use of drilling fluids, are carefully evaluated for each site.

6.6.3 Intermediate Depth Samples

Objective

To obtain soil samples from depths of up to 15 feet for chemical analysis.
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Approach

Although test borings can be employed to obtain samples from any depth (as
deseribed in Section 6.6.2), backhoe excavated test pits are often more practical
and cost effective at intermediate depths.

The major advantages of test pit sampling programs are:
o Samples of any size can be obtained.

o The subsurface is exposed in the test pit revealing the sample site
geology and facilitating sample collection and recovery.

o Availability of equipment is good.

There are three factors that must be considered when designing a test pit
sampling program:

o the depth at which samples can be effectively obtained;

o site-specific safety issues, including contamination potential and
test pit stability; and

) impact on groundwater,

Sampling Procedures

To expedite the sampling and recordkeeping efforts and to minimize periods of
potential exposure during the excavation of test pits, the sampling crew will
have sufficient tools and equipment to sample each pit prior to requiring
decontamination. The backhoe and tools will be decontaminated between each test
pit. The backhoe bucket and boom will be decontaminated as required during
excavation of each test pit.

The actual layout of each test pit, temporary staging area and spoils pile will
be predicated on site conditions and wind direction at the time the test pit is
made. During excavation, sampling and logging of each test pit, the backhoe
operator and all site personnel will remain upwind or crosswind of the test pit
and spoils pile. Wind direction will be monitored by means of a wind sock or
other banner located in a prominent position visible to all personnel.

Preselection and the use of hand and horn signals is important during completion
of test pits due to noise levels around the machine. The sampling crew and
backhoe operator will rehearse appropriate signals ahead of time and be
thoroughly familiar with their meaning. All personnel should be equipped with
air blast horn devices, especially when wearing respiratory safety gear which
hinders communication.

Sampling of unopened buried drums is excluded from this test pitting protocol.

ABB-ES undertakes such work on a site-specific basis and utilizes appropriate
safety and sampling protocols for each instance.
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Test pits are logged as they are excavated. Records of each test pit will be
made on prepared forms or in a field book. 1If the log is made in a field book
it will be transcribed to prepared forms. These records include plan and profile
sketches of the test pit showing all materials encountered, their depth and
distribution in the test pit and sample locations. These records will also
include safety and sample screening information. An example test pit record form
is shown as Figures 6-5 and 6-5A. ABB-ES has found this format useful since it
provides all necessary sampling, monitoring and subsurface records for each test
pit in a concise and uniform manner. This format also provides a cross-check
with chain-of-custody records and sample label counts.

The actual depth and type of samples obtained from each test pit will be selected
at the time the test pit is excavated. Sufficient samples are usually obtained
and analyzed to quantify contaminant distribution as a function of depth for each
test pit. Additional samples of each waste phase and any fluids encountered in
each test pit may be collected.

Test pits are excavated and saﬁﬁled in the following manner:: =

1. The sampler and backhoe operator will plan the excavation.

2. The backhoe operator will excavate the test pit in several depth incre-
ments.

3. After each increment, the operator will wait while the sampler

inspects the test pit to decide if conditions are appropriate for
sampling. Practical depth increments range from 2 to 4 feet.

4, The backhoe operator, who will have the best view of the test pit,
will immediately cease digging if:

o any fluid phase or groundwater seepage is encountered in the test
pit,

o any drums or other potential waste containers are encountered, or

o distinct changes of material are encountered.

This action is necessary to permit proper sampling of the test pit and
to prevent a breach of safety protocol.

For instance, should any fluids or seepage be encountered, they could,
after suitable screening and monitoring, be sampled. Waste and sludge
deposits could likewise be sampled before proceeding. Should
uncollapsed drums be encountered, the test pit would be terminated,
backfilled and redug at an adjacent location.

5. The test pit is sampled as described in the following sections.
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Sampling from Ground Surface. To sample the pit from the ground
surface, two methods have been used. The method is selected in the

field at the time the test pit is sampled.

a, Samples can be obtained from the backhoe bucket. The sampler or
crew chief will direct the backhoe operator to remove material
from the selected depth or location within the test pit. The
bucket will be brought to the surface and moved away from the
pit. The sampler will approach the bucket and monitor its
contents with the PI meter. If granular or loose soils and/or
uniform materials are encountered, the sample will be obtained
directly from the bucket. The sample is collected from the
center of the bucket and placed in sample jars using a clean
trowel or spatula.

If a composite sample is desired, several depths or locations
within the pit are selected and a bucket is filled from each
area. A sample bottle is filled from each bucket and —_then
emptied into a mixing surface (e.g., butcher paper or plastic
sheet) and thoroughly stirred prior to being placed into the
sample jars. The disposable mixing surfaces are discarded into
the test pit when it is backfilled.

If cohesive soils or multiphase conditions are encountered (e.g.,
the bucket contains a mixture of soil and sludge) the sampler
will proceed as above if practical; if not, he will direct the
backhoe operator to empty the bucket onto the ground. He will
then obtain the sample from the interior of soil clods or lumps
of sludge using a clean trowel or spatula.

b. Samples can be obtained directly from the test pit. This is
necessary when soil conditions preclude obtaining suitable
samples from the backhoe bucket (e.g., caving or excessive mixing
of soils or wastes within the test pit) or when samples from
relatively small discrete zones within the test pit are required.
This approach is also required to sample seepage occurring at
discrete levels or zones in the test pit. In these
circumstances, samples will be obtained by means of extendable
handled tools: scrapers, trowels, spoons or cups. The face of
the test pit is scraped to remove the smeared zone that has
contacted the backhoe bucket. The material to be sampled, if a
solid, is then removed from the test pit wall by means of long
handled scoops or trowels., The sample is then thoroughly stirred
on a clean disposable mixing surface and placed in sample jars.
If fluids are removed from the pit they are placed in a mixing
jar as obtained. They are then decanted into sample jars.

In-Pit Sampling Safety. While samples can be obtained directly from the test
pit, as noted above, it is ABB-ES policy that personnel will sample and log pits
from the ground surface except as provided for by the following criteria:
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o The project will benefit significantly from the improved quality of
the test pit logging and sampling data obtained if personnel enter a
test pit rather than conduct such operations from the ground surface.

o There is no practical alternative means of obtaining such data.

o The site safety officer determines that such action can be accomp-
lished without breaching site safety protocol. This determination
will be based on actual monitoring of the test pit after it is dug
(including, at a minimum, measurements of volatile organics, explosive
gases and available oxygen).

o An experienced geotechnical professional determines that the test pit
is stable or is made stable prior to entrance of any personnel in
accordance with 29 CFR 1926.652 (Special Trenching Requirements).

If all of these conditions are satisfied, ome person will enter the test pit.
On potentially hazardous waste sites, this individual will be dressed in safety
gear as required by the conditions in the pit. This person will be affixed to
a safety rope and continuously monitored while in the pit. A second individual
will be fully dressed in appropriate protective gear and on stand-by during all
pit entry operations. The individual entering the pit will remain therein for
as brief a period as practical commensurate with performance of his work. After
removing the smeared zone, samples are obtained with a trowel or spoon.

Sampling in the Vicinltx of Drums. Should collapsed or highly-corroded drums be

encountered which are obviously empty and pose no unusual threat, the ‘test pit
could be continued after appropriate monitoring. If possible, the test pit is
sampled from the ground surface by means of long-handled scoops or trowels. As
described above, the face of the test pit must be first scraped to remove the
smeared zone that has contacted the backhoe bucket. Attempts to sample drums or
containers also could be made from the ground surface, with appropriate safety
procedures. After sampling, the test pit would be backfilled.

6.6.4 Shallow Samples

Objective

To obtain samples of surface and near surface soils suitable for chemical
analysis.

Approach

.
Shallow soils samples are usually obtained by using one of the following devices:

split-spoon sampler;
hand auger or corer;
trowel or spoon; and
spade.

o 000
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The split-spoon sampler was described in Section 6.6.2. Two distinet types of
hand augers are available: a cup-type auger and a screw-type auger. Use of
either device is generally limited to the upper portion of the soil profile (less
than five feet). These augers are best suited for obtaining composite samples
from relatively shallow depths and in relatively loose soils. Use of trowels or
spades i{s straightforward but usually limited to sampling very shallow depths
(less than 18 inches).

Soil samples can be either grab or composite, depending on the objective of the
sampling program. In grab sampling, the soil jar can be filled directly which
is usually desirable for VOA samples. In composite sampling, several methods are
available:

o Samples can be composited over depth at a single spot.

(] Samples can be composited laterally, in which one sample is comprised
of several (usually three or four) soil specimens in the vicinity of
the sampling site.

Composite samples are mixed in the same manner as composite test pit samples (see
Section 6.6.3).

Immediately after taking a sample, the sampler fills the containers required for
the requested analyses, attaches the labels, initiates COC procedures and
completes the field sample data record.

6.6.5 Sediment Samples
Objective

To obtain samples of the sediment found in streams, ponds or other water bodies
for chemical analysis.

Approach

Sediment samples are usually taken in conjunction with surface water samples to
help define the partitioning of the contaminants between the soil and water. The
exact location of each sampling station will be established in the field at the
time of sampling. The sample site will be noted on a site plan or aerial
photograph and marked in the field with flagging and a four-foot wooden stake.
The stake will be labeled with the sample site number.

If both water and sediment samplés are to be collected at a given sampling site,
the water samples will be collected prior to the sediment sample. The sediment
samples will be collected in the following manner:

1. The sampler will select the sample site, locate it on a site map or
aerial photograph and set the wooden stake.
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2. Where sediments are to be obtained in wetlands, a grab sample will be
obtained in the immediate vicimity of any associated surface water
sample. Unless otherwise specified, grab or composited samples will
be obtained from the surface of the sediment.

3. The sampler will photograph the sample site (if specified for the pro-
ject), complete the required records and initiate COC procedures.

Sediment sampling information is recorded on the surface water/sediment field
data record form (presented later as Figure 6-8) or may be recorded in a field
book.

The recommended sediment collection devices are Teflon or glass coring tubes for
shallow wadeable water, and gravity corers in deeper waters. Scoops and drag
buckets are not recommended because they cause a great degree of disturbance to
the sediment. However, in special applications in deeper water, dredges such as
the Eckman and Ponar can be used if precautions are taken to minimize the
sediment disturbance. -

In shallow, wadeable waters, the direct use of a core liner or tube (five-inch)
is recommended. The tube is pushed into the substrate until approximately 1 inch
(2.5 centimeters) or less of the tube is above the sediment-water interface.
When hard or coarse substrates are sampled, a gentle rotation of the tube while
it is pushed will facilitate greater penetration and reduce core compaction. The
tube is then capped with a Teflon plug or a sheet of Teflon held in place by a
rubber stopper or cork. After capping, the tube is slowly extracted, the
negative pressure and adherence of the sediment keeping the sample in the tube.
Before the bottom part of the core is pulled above the water surface, it too is
capped. Caution should be exercised not to disturb the area to be sampled. The
sampler should always stand downstream from the sample location when wading in
shallow water.

To help prevent contamination from direct contact between the sampler’s hands and
the upper part of the tube, a collar-type device can be constructed of wood and
should have a circular recess to accept the top of the tube. The recess will
have a hole in it to allow water to pass through when the tube is pushed in, and
will be lined with sheet Teflon. Handles will be attached to the sides of the
collar. After the tube is driven in, a wide circular motion will be used to help
loosen the core for easy removal; take off the collar device; cap the top of the
tube (as described above); pull it up out of the sediment layer; and cap the
bottom of the tube before removing it from the water.

Another method of obtaining recently deposited sediments in shallow, wadeable
waters with a core tube, is to use the tube as a horizontal scoop. The tube is
placed on its side on the sediment surface and carefully inserted into the’
sediment so that the top inside surface is just at the sediment/water interface.
It is important to disturb the fines as little as possible. After the tube is
filled, both ends will be capped with a Teflon plug, as described above, before
the tube is removed from the sediment. If this method is used with a tube having
an outer diameter of 2 inches and wall thickness of 1/8-inch, only the top 2
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inches of sediment will be sampled (allowing a l-millimeter clearance between the
sediment surface and top inside of the tube).

A minimum of 500 grams of sediment is collected at each site. Therefore, one
tube with a 4-inch-long core, outer diameter of 2 inches, and wall thickness of
1/8 inch is adequate for one sample (the volume of each core would be approxi-
mately 75Q mf). For other tube sizes and core lengths, the number of tubes
necessary can be calculated by using the formula for the volume of a cylinder
(rr?L). Additional material may be required if duplicate analyses are performed
on individual samples.

When the sediment material is difficult to penetrate with a Teflon or glass tube,
a commercially available hand coring device can be used. These devices are
equipped with a metal barrel, a handle, and a core liner. The liner is inserted
and then held in place by a screw-on core cutter, usually manufactured of

.stainless steel. The core cutter, along with the handle attached to the core

barrel, increases the efficiency of sediment penetration. After the sample has
been obtained, the cutting head is removed and the liner is carefully withdrawn
and immediately capped, as previously described. When coarse grain deposits such
as sand are sampled, the use of a core retainer will increase the efficiency of
sample retention. Only retainers manufactured of stainless steel should be used
in order to minimize the risk of trace metal contamination and eliminate
corrosion. When several samples are to be obtained, it is advisable to ‘carry
extra core liners to the sample site. This eliminates the need for time-
consuming extrusions and permits the use of the core liners as sample containers
for shipment to the laboratory. i
Substantially different procedures are required to sample sediments in larger
streams, lakes or other deep water bodies. Such work is normally accomplished
from a raft or boat. If significant thicknesses of sediment must be sampled,
test boring techniques will likely be employed.

In deep waters and hard substrates, a gravity corer or thin-wall tube sampler may
be required to collect sediment samples. These samplers rely on the weight and
gravity to penetrate the bottom.

A gravity corer is easily operated by a two-person crew from a boat or any
structure extending over the water surface. The equipment, fastened to a
flexible line of rope or wire, is lowered to within 2 or 3 meters of the bottom.
Terminal velocity is generally achieved within this distance (Bouma, 1969), and
better accuracy and corer orientation is obtained than with a free fall from the
surface. The corer is retrieved to the surface, cutting head unscrewed, and
liner with sediment removed. Caution must be exercised at this point not to lose
the sample, particularly if it is coarse grained. Only those corers that have
some water in the core tubes above the sediment should be retained. This ensures
that the sediment surface is intact and provides a reference point for
determining the sample depth below the sediment/water interface. After the core
liner has been removed from the barrel, the bottom and top of the liner should
be capped and stored upright in an ice-filled cooler for delivery to the lab.
The operation is repeated with a new liner until sufficient samples for sample
analysis are obtained.
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If both water and sediment samples are to be collected at a given sampling site,
the water samples will be collected prior to the sediment sample.
6.7 WATER SAMPLING

6.7.1 Ceneral

Water sampling programs are undertaken to define the location, nature and
concentration of contaminants in site groundwater, surface water, and/or
wastewater. The location and distribution of contaminants at a given site are
governed by many factors, including:

site operation or waste disposal practices;
site design;

site closure;

waste characteristics;

site topography and surface dralnage,
climate; and

site hydrogeology.

000000

Development of a water sampling plan that will effectively reveal the distribu-
tion and magnitude of contamination at a specific site requires:

o an assessment of the factors listed above;

o evaluation of the methodology and results of any previous sampling and
analysis programs which have been completed at the site; and

o definition of the scope and objectives of the project.

Many of the sampling procedures are consistent for all types of water sampling.
General considerations are presented here and are discussed in more detail in the
following sections,

Sample Collection

Water sample containers are generally filled directly from the source, sampler
—~or pump discharge without special considerations. A major exception is the
collection of VOA samples. Volatile Organic Analyte samples must be collected
as specified below. Each sample is taken in duplicate.

1. Uncap the sample bottle, taking care not to touch the teflon-faced
septa. If the septa is contaminated in any way, it should be re-

placed.
2, If a chlorine residual is potentially presént, check for chlorine
content with KI paper or a chlorine residual comparator. If a

residual chlorine content is detected, add three drops of ten
(10) percent sodjum thiosulfate to the sample container prior to
filling the bottle.
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3. Fill the sample vial slowly from-bailer or pump discharge, minimizing
air entrainment, until the vial overflows,

4, Place the teflon-faced silicon rubber septa on the convex meniscus,
teflon side (shiny side) down and screw cap on.

5. Invert the bottle, tap lightly, and check for air bubbles.

6. 1f air bubbles are present, open the bottle, add sample to eliminate
air bubbles, and reseal. Repeat this procedure until the bottle is
filled and no air bubbles are detected.

Sample Preservation

The following preservation procedures are examples of typical preservation
protocols specific to the indicated analyses. More detail is provided in Tables
6-1 and 6-2.

Volatile Organic Analytes - Fill the sample bottle as previously de-
scribed. If chlorine is detected, ten (10) percent sodium thiosulfate
should be added (three drops) to the sample container prior to filling the
container. Place samples on ice until shipment. Also note that if hold
times are anticipated to exceed 7 days, the sample should be preserved with
HC1l to less than pH 2.%* :

Semi-volatile Organic Analytes - Fill the sample bottle, seal with a
teflon-lined cap, and place on ice for shipment.

Elements - Following any required filtration, fill the sample bottle,
preserve the sample to less than pH 2% with nitric acid, seal container,
and place sample on ice for shipment.

Biochemical Oxygen Demand/Residue - Fill sample bottle, seal, and place on
ice for shipment.

Chemical Oxygen Demand/Total Organic Carbon/Ammonis - Fill sample bottle as
described above, add sulfuric acid until less than pH 2%, cap bottle, and

place sample on ice for shipment.

Total Recoverable Phenolics - Fill sample bottle and, 1f chlorine is
present, add one mf of ten percent sodium thiosulfate. Add sulfuric acid
until pH is less than 2.* Cap sample and place on ice for shipment.

Cvanide - Fill the sample bottle, and if chlorine is present, add one -m{
of ten percent ascorbic acid. Add 10 N sodium hydroxide to a pH greater

than 12, cap bottle, and place sample on ice for shipment.
0il and Grease - Fill sample bottle, add sulfuric acid until pH is less

than 2.%* Cap bottle, and place sample on ice for shipment. Do not
composite oil and grease samples.
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Disposable pipettes should be used to introduce chemicals into the samples.
Chemicals used for preserving should be poured into a 150 mf beaker. They should
not be drawn directly from the preservative bottles because the bottle may become
contaminated. Measurements for pH and temperature should not be taken from the
sample containers. When preserving samples, pH paper should be used. The sample
should be poured across the pH paper. Never place pH paper directly into sample.

*Note: Shipping regulations limit the amount of preservative which can
be added to approximately 1.5 mf/12 sample.

6.7.2 Groundwater/Domestic Well Sampling
Objective

To obtain samples of groundwater from new and existing wells suitable for
chemical analysis.

Approach

The groundwater sampling locations are selected to delineate the distribution of
chemicals and to quantify, to the extent possible, the contaminated ground-
water plume in the aquifers underlying the site. The actual sampling points are
then selected following review of the locations of the existing ground-

water wells (monitoring and domestic) in the vicinity of the site. New
monitoring wells may be installed to supplement the existing -array. The
rationale for their location is normally described in the site work plan.

The sampling locations will be indicated on a site map. Preprinted labels will
be prepared for all groundwater samples (using the computerized label system).
These samples will consist of various containers for each location and will be
analyzed for the parameters selected for the project. A sample splitting flow
chart is illustrated in Figure 6-6. The pH and specific conductance of each
sample will be determined in the field. Selection of either glass or plastic
containers is dependent on the types of analyses that are to be performed.
Appropriate containers are specified in Tables 6-1 and 6-2.

6.7.2.1 Monitoring of Groundwater Wells Monitoring of groundwater wells will
proceed from the upgradient or background wells to the downgradient or contami-
nated wells as best as can be determined. The monitoring procedure is as
follows:

1. Check the well for proper identification and location.

2. Measure and record the distance from the top of the casing to the
ground surface.

3. After unlocking the well and removing any well caps, measure and
record the ambient and well-mouth organic vapor levels using the
photoionization meter. If the ambient air quality at breathing level
reaches 5 ppm, the sampler shall utilize the appropriate safety
equipment as described in the HASP.
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Measure and record the distance between the top of the well and the
top of the protective casing.

Using the electronic water level meter, measure and record the static
water level in the well and the depth to the well bottom to the
nearest 0.01 foot, Upon removing the water level wire, rinse it with
ethanol:methanol 90:10 v/v and then either potable or deionized (DI)
water (as specified for the site).

Calculate the volume of stagnant water in the well. Volume in liters
equals 0.154 times the square of the inside diameter of the well (in
inches) times the depth of water (in feet).

6.7.2.2 Sampling of Groundwater Monitoring Wells Following the measurements
and calculations.described above, sampling will commence in the sequence below,
i

utilizing the appropriate purging technique (la through 1ld):

1.

Lower the submersible pump or peristaltic pump intake into the well.
For shallow groundwater situations, the intake of the suction tubing
or of the submersible pump will be lowered to the top of the Well
screen and the well purged of the required volumes. Available
alternatives to this procedure may be utilized in certain situations:

a. If the well screen is very large, making pumping from the top
" impractical, the suction line or submersible pump should be
lowered to the approximate mid-point of the screened portion of

the well.

b. If the well is situated in tight formations such as tills, clays
or rock, the purging of the well should be performed from near
the top of the well screen. Pumping or purging at this level

s—_antil 1 to 3 volumes have been purged will facilitate removal of
standing well water without creating a large artificial gradient
in the well.

c.. Upon client request, and when conditions permit, the pump intake
may be placed just below the water surface and purging initiated.
As the water surface lowers, the pump intake is lowered to remain
below the water surface.

d. When using a submersible pump in conjunction with an inflatable
packer system, the packer should be placed just above the top of
the well secreen and inflated according to the packer manu-
facturer’'s instructions. The volume of stagnant water to be
purged should be recalculated based on the depth below the
packer. The packer is not deflated until sampling is complete.

Connect the instrumentation header to the pump discharge and begin
flushing the well. Monitor the in-situ parameters (pH, Eh, tempera-
ture, and specific conductivity) and measure the volume of groundwater
being pumped. Alternately, in-situ parameters may be monitored in a
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beaker filled from the pump discharge. Purging of the standing well
water is considered complete when the following is achieved:

o a minimum of three well volumes has been purged, and in situ
parameters have stabilized; or

o five well volumes have been purged; or
o the well has been pumped dry.
Record the in situ parameters,.

After purging, lower the bailer to the middle of the screened interval
or mid-point of the static water level. If the analysis to be
performed is for lighter-than-water chemical species, then the bailer
should be lowered to the top of the water column for sample collec-
tion.

Collect the sample(s).

Volatile and semivolatile samples are filled directly from a bailer
with as little agitation as possible.

Other samples will be placed directly into the appropriate container
from the bailer or pump discharge. -

Where filtration is required, an inline filter should be used if
possible. Vacuum and pressure filtration are acceptable alternatives
to an in-line device. Filtration procedures are described in Table 6-
3. Note that all groundwater samples scheduled for analysis of
elemental parameters will not be filtered.

Remove the pump or bailer from the well and decontaminate the pump,
tubing or bailer by flushing with decontamination fluid specified in
Section 6.3. Up to one gallon of the solvent is used as needed.
Rinse the bailer with one gallon of potable or DI water. Rinse again
with potable or DI water.

Compi;te sample data record (Figure 6-7) after each well is sampled.

Secure the well cap and lock,

Domestic Wells. Domestic water supply wells will be sampled in a similar manner,
with the exception of using the in-place pumping equipment. The sampling point
will be determined at the time of sampling, and will be as close to the pump as
practical at each location. Domestic supply samples will not be taken from taps
delivering aerated, softened or filtered water. Faucet aerators will be removed
if possible before sampling. The water tap will be turmed on and run for at
least 5 minutes before the sample is taken to flush stagnant water from the

system.

All sample containers will be filled with water
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TABLE 6-3
STANDARD FIELD FILTRATION PROCEDURES

A. IN-LINE FILTRATION

EQUIPMENT

l. A portable 102-mm acrylic backflushing filter umit

2, 102-om diameter filter papers. 0.45 um membrane filters
3. DI rinse water

4, 20% v/v nitric acid rinse solution

PROCEDURES

1. Attach in-line filter assembly, after assembling filter paper into filter
holder to discharge line of sampling pump. Open by-pass valve completely.

2. Turn sampling pump on slowly, turn by-pass valve closed allowing flow into
the filter. Remove trapped air through the filter bleed wvalve, if
necessary.

3. Discard the initial 100 mf * of filtrate. Collect subsequent filtrate into
sample bottle.

4. Rinse barrel and filter holder assembly between samples with three rinses

of reagent water. The rinse sequence when elemental parameters will be
analyzed is: DI water - 20% v/v nitric acid - DI water.*
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TABLE 6-3 (Continued)

STANDARD FIELD FILTRATION PROCEDURES

B. VACUUM FILTRATION

EQUIPMENT
Iwo sets of either glass funnel type of self-contained polysulfone filters

=-—--With sintered glass discs or polysulfone filter plates

2. 47-mm diameter filter papers, 0.45 um membrane filters

3. Vacuum pump or 1SCO peristaltic pump with silicone tubing

4, DI rinse water

5. 20% v/v nitric acid rinse solution

PROCEDURES

1. Thoroughly rinse sintered glass disc, filter funnel, and stem or
polysulfone filter units with DI water.

2, On the basis of visuéi clarity of sample, prefiltering with larger pore
filters may be required. If Sample has a heavy clay content, organics, or
suspended matter, prefiltration through a 3.0 or 5.0-um membrane filter may
be necessary.

3. Place membrane filter on filter holder with minimum handling.

4.  Attach filtér holder with filter to filter funnel and receiver.

5. Swirl and slowly pour sample bottle into filter funnel.

6. Attach suétion tubing to filter flask and vacuum pump (or ISCO pump). Pump
is tuned on in the vacuum mode.

7. Filter a small portion of the sample and discard filtrate after rinsing
flask with sample filtrate.

8. If prefiltering was required, pass sample through a 0.45-um membrane filter
using another filtering apparatus. :

9. Transfer filter sample to appropriate bottles.

10. Rinse filtration equipment between samples with at least three rinses of DI

water. The rinse sequence, when elemental parameters are to be analyzed,
is: DI water - 20% v/v nitric acid - DI water.
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TABLE 6-3 (Continued)

STANDARD FIELD FILTRATION PROCEDURES

C. PRESSURE FILTRATION

EQUIPMENT

1. Pressure filter apparatus consisting of 1 liter barrel filter, filter
holder, and pressure hose connectors.

2. Source of pressurized gas, i.e., tank of nitrogen, argon, etc.

3. 147 mm filter papers, 0.45-um membrane filter.

4, Place filter holder and filter onto barrel assembly, making sure to align
O-ring for a positive seal.

5. Attach swing-away bolts and tighten hand-tight.

6. Turn over filter assembly and attach pressure hose assembly.

7. Slowly turn on pressurized gas and increase pressure regulator to a maximum
of 20 psi.

8. Collect filtrate from bottom of barrel assembly.

9. Rinse barrel and filter holder assembly between samples with three rinses

37

of DI water. The rinse sequence when elemental parameters will be
determined is: DI water - 20% v/v nitric acid - DI water.
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directly from the tap and the samples processed as described for monitoring well
samples except that samples collected for elemental parameters will not be
filtered so that the sample will represent actual ingestion. Components of the
plumbing system will be noted to assist in data interpretation,

6.7.3 Surface Water
Objective
To obtain surface water samples, commonly referred to as ambient water samples,

to characterize the physical and/or chemical status relative to a pristine
condition, and to establish the degree and extent of contamination.

Approach
- The technique for surface water sampling must be selected after addressing such
items as:
© depth of water body;
0 flow rate;
o stratification;
o specific gravity/solubility of anticipated analytical parameters;
) seasonal variations; and .
o analytical parameters of interest.

The sample will be taken in the following manner:

B R el

1, Collect the sample from the surface water body by immersing a clean
beaker or the sample bottle., If a stream is being sampled, collect
the sample upstream of the sampler with the opening of the sampling
device oriented upstream but avoiding floating debris.

2. Directly fill the appropriate sample containers from the sampling
device if needed.

3. Measure the following parameters, if possible, by direct immersion of
instrument probes into the water body: .

photoionization meter reading;

temperature measurement;

PH measurement;

specific conductance measurement; and

any other site-specific field measurements required.

00 000

If direct measurement is not possible, measure these parameters from
water remaining in the sampling device or another sample bottle. This
information will be recorded on the sample data record, sample labels
will be completed and chain-of-custody procedures will be initiated.

4. Complete the sample data record (Figure 6-8).
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Surface water samples may also be composited over time, as described in Section
6.7.4.

6.7.4 Wastewater

Objective

The objective of wastewater discharge sampling, commonly referred to as source
sampling, is to characterize a treated, untreated or partially treated waste
stream in terms of flow rate, volume, chemical constituents and physical
properties. Source sampling is employed in treatability studies, regulated
effluent compliance determination, process control and identification of
potential contributors to a contamination incident., It often requires 24-hour
composite sample collection, continuously for multiple 24-hour periods.

Approach

Based on existing data, or during initial site reconnaissance, sampling locations
will be selected in accordance with project goals, i.e. to procure a sample
which appropriately represents the properties being investigated. Special
emphasis is required prior to sampling to accurately define the goals of sampling
and assess the impact of sampling methodologies on.analytical requirements and
the intended use of analytical results. The need to measure the flow rate of the
stream and the accuracy required must also be assessed in light of project goals.
In many cases, very accurate flow monitors may exist, or must be installed by the
sampling crews. However, in certain instances, only knowledge of total volume
is required. In any case, this aspect of source sampling must be integral to the
selection of sampling technique.

Sampling lLocation. Sampling locations will be chosen to provide the most
representative sample (e.g. if two outfalls are present, sample in the stresm
just below where the water is mixed). Samples will be taken in the center of the
channel where the flow and mixing is greatest, and never near the end of a dead
end piping line. The techniques (e.g., depth of sampling, method of sampling)
will be uniform among the samples procured within a given facility or area to the
extent possible.

Sampling Procedures

Automatic Composites. Conditions permitting, automatic composite samplers (ISCO
1580 super-speed) will be set up at each sample location. Constant time -

constant volume samples will normally be collected. The following is the
procedure for the composite sampler set-up:

1. Transport the composite samplers to the sampling points.
2. Place sampler such that suction line is as short as possible. Use AC
pover whenever possible.

3. Place silicon tubing in sampler and cut teflon suction line to desired
length. Insert teflon tubing into silicon tubing and secure with hose
clamps.

6-41 -
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Collect sampler blank according to blank procedures.

Secure the sampler tubing to obtain a representative sample. Rigid
conduit or stainless steel weights should be used to secure the tubing
so that it is facing into the waste stream. The intake line should be
situated at a turbulent location and at a depth between 1/3 and 1/2
the channel depth. The teflon tubing must extend beyond the rigid
conduit,

Calibrate the composite samplers with a graduated beaker. Aliquot
volumes for a 24-hour composite with a 20-minute interval between
samples are as follows:

130 m£/20 minutes for a 2.5 gallon composite
160 m£/20 minutes for a 3.0 gallon composite
260 m2/20 minutes for a 5.0 gallon composite

(See ISCO manual for sampler instructions.)

Place appropriate sampler jug in the base of the sampler. Pack ice
around sampler container.

Remove cap and teflon liner from sample jar and place in a secure
place.

Secure ISCO control unit to the sampler base (a cylindrical sampler
extension neck will be necessary when a five-gallon jug is used).

Monitor the first sample aliquot to ensure proper operation,

Check the composite sampler at least every four hours to ensure that
it is operating properly and adequately iced. Spent desiccant should
be replaced with dry desiccant when necessary.

If improper volumes of sample are noted, take necessary steps to
correct sampler malfunction. If the sampler is pulling too little
sample, increase the sample aliquot volume or decrease the time
between sample intervals. If the sampler is pulling too much sample,
stir the composite, discharge the excess and recalibrate the ISCO to
draw the appropriate volume.

Allow composite sampler to run for 24 hours.

Replace composite container with a clean jug at the end of each 24-
hour period.

Replace the silicon and teflon tubing with new tubing at the comple-

tion of each 7Z-hour period. Sampler blanks must be run every time
the tubing is changed.
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Manual Composites. In certain instances, manual compositing will be required.
Sludge locations with a high solids cont®HE, pressurized discharge lines, and
inaccessible sample locations are a few examples that require manual compositing,
The following procedures should be used:

1. Determine the desired volume and frequency of sample aliquots.

2. Procure sample. If a discharge line is used, be sure to clear line of
any debris, etc. so that a fresh, uniform sample is obtained. If
aliquots are drawn from a wet well, manhole, or other location by
means of an intermediate container, be sure to thoroughly rinse the
container prior to drawing sample.

3. Repeat Step 2 at the appropriate intervals until the desired volumes
have been collected and composited in the appropriate container. The
composite container should be iced at all times.

Grab_Samples. In situ measurements for pH and temperature will be taken
concurrent with grab samples. Grab samples will be taken according to the

following procedure:
1. Determine the time -interval at which samples will be collected.
2. Identify any sample locations at which a chlorine residual is present.

3. Collect the appropriate samples, The preferred method for grab
sampling is immersion of the sample bottle or appropriate beaker in
the waste stream. The container should be thoroughly rinsed with
sample and then filled. Samples should be taken from a turbulent
section of the waste stream at a depth of one-third to one-half the
stream depth to ensure a well-mixed, representative sample. If the
physical characteristics of the sample point prevent this, samples may
be collected through the ISCO pump unit. Before doing this, purge the
suction line (switch to reverse) then run (switch to forward) until
the pump discharge is uniform. Bottles may be filled directly from
the pump discharge. In the event that neither procedure is
appropriate, samples may be collected by means of a stainless steel
bucket., Should this be necessary, the bucket must be thoroughly
rinsed with the wastewater prior to sample collection.

Sample Handling

The procedures for handling the listed sample fractions are described in the
following sections:

Composite § es. Samples for SVOA, Inorganics, Biochemical Oxygen Demand
(BOD) /Residue, and Chemical Oxygen Demand (COD)/Total Organic Carbon
(TOC) /ammonia analyses are all taken from the sample composite container. The
composite sample must be blended to provide a homogeneous mixture, including a
representative suspension of any solids in the container. No specific method is

™
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required; hand stirring with clean glass rods or mechanical stirring with paddles
that are teflon-coated is acceptable. Metal mixing devices may not be used.

General steps for splitting a composite sample are:

1. Line up all appropriate bottles into which the sample must be poured
(COD/TOC/ammonia, BOD/Residue, SVOA and elements.

2. Blend the sample and sequentially fill each sample bottle one-third
full.

3. Gently swirl the composite, return to the first bottle, £fill an
additional one-third of each bottle.

4. Repeat the same pattern and fill the last one-third of each.

5. Lleave some head space so that any preservative chemicals required may
be added. Preservation requirements are described in Section 6.7.1
and Tables 6-1 and 6-2.

6. If appropriate, record data on the Field Sample Data Sheet (Figure 6-
9).

Grab Samples. VOA, cyanide, oil and grease, and total recoverable phenolics
samples are taken as grab samples in the field, These samples may be composited
in the lab. The waste streams must be tested for the presence of chlorine.
Potassium iodide starch paper can be used to detect a chlorine residual. If
plant personnel suspect a chlorine residual and the KI test is negative, it
should be assumed that chlorine is present, Preserve the grab samples as
described in Section 6.7.1.

6.8 SOTL GAS

Soil gas samples are collected from the vadose zone to assist in contaminant
source location. ABB-ES may subcontract both sampling and analysis for this task
on a site-specific basis. Organizational details will appear in each site’s Work
Plan. ABB-ES's procedure is described below. Subcontractor procedures will be
included in site QAPP Addenda.

6.8.1 General Soil Gas Procedures

Soil gas surveys are used to help identify and characterize the extent of
subsurface contamination. Soil gas just below the surface is analyzed for
volatile organic compounds (VOCs) present in the soil or migrating upward from
deeper contamination. The main advantage of this method is that large areas can
be investigated at a lower cost than drilling or test pitting.

The soil gas sample can be obtained using a variety of methods. A probe is

driven into the ground to a depth determined by site-specific hydrogeologic
conditions. This probe can be a modified split spoon apparatus, a slide bar, or
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a hollow probe inserted after augering. Once the probe is in place, teflon
tubing is connected to a pump drawing 100-150 mf/min. An air tight syringe
pierces the teflon tubing to remove the gas sample, The sample is then injected
into the field gas chromatograph (Photovac 10 series or equivalent) to determine
the absence or presence of target VOCs. Cross-contamination in the sampling
procedure is avoided by changing the teflon tubing and thorough decontamination
of the probes between samples.

A number of gas chromatographs can be used that meet the portability and
sensitivity requirements. ABB-ES will use a Photovac 10850 equipped with a

““photoionization detector (PID) unless otherwise noted. A teflon column and

precolumn packed with 5% SE-30 is used for separation. The column length will
be left to the analyst’s discretion. Target compounds usually include benzene,
toluene, trans-1,2-dichloroethane (t-1,2-DCE), trichloroethylene (TCE), and
perchloroethylene (PCE). A three-point calibration curve will be run for target
compounds. Quality control will consist of method blanks, syringe blanks, and
duplicates.

6.9 HYDROCARBON SCREEN FOR SOIL/SEDIMENT AND WATER SAMPLES

6.9.1 Scope and Application

This is a heated headspace capillary GC-PID/FID (in series) method applicable to
the determination of hydrocarbons (i.e. gasoline, fuel oil) in soil/sediment and
water samples. : ’

The estimated method detectioﬁ;IxmiE (MDL) for each parameter in water is as
follows:

. ng/ 2
gasoline 1
fuel oil 50
hexane 10
benzérne 10
toluene 10
xylenes 10
methy tert-butyl ether (MTBE) 20

The MDL for soil/sediment samples may differ from those listed, depending upon
the nature of interferences in the sample matrix.

6.9.2 Summary of Method

An inert gas (helium) is bubbled through a 5 ml water sample or 5 g soil sample
(5 ml of water) contained in a specially designed purging chamber at 65°C. The
compounds of interest are transferred from the aqueous phase to the vapor phase.
The vapor is swept through a sorbent trap where the compounds are trapped. After
purging is completed, the trap is heated and back flushed with the inert gas to
desorb the compounds on to a gas chromatographic column (DB.5). The gas
chromatograph is temperature programmed to separate the compounds which are
detected with a photoionization detector and a flame ionization detector in
series.
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7.0 SAMPLE CUSTODY

7.1 GENERAT

ABB-ES has established a program of sample chain-of-custody (COC) that is
followed during sample handling activities in both field and laboratory opera-
tions. This program is designed to assure that each sample is accounted for at
all times. To maintain this level of sample monitoring, computer-generated
sample container labels and shipping manifests are normally employed. Field data
sheets, COC records, and analytical request forms (ARF) must also be completed
by the appropriate sampling and laboratory persomnel for each sample.

The objective of the ABB-ES sample custody identification and control system is
to assure, to the extent practicable, that:

P all samples scheduled for collection, as approprlate for the data re-
quired, are uniquely identified;

o the correct samples are analyzed and are traceable to their records;

o important sample characteristics are preserved;

o samples are protected from loss or damage;

o any alteration of samples (e.g...filtration, preservation) is docu-
mented;

o a forensic record of sample integrity is established; and
o client confidentiality is maintained.
The advantages of a computer-based COC system over field marking systems are:

o all required samples are indicated on preprepared labels and shipping
manifests; and

o once the computer-generated label is affixed to the bottle and covered
with clear plastic tape, sample identification is wvirtually
unalterable without evidence.

The COC protocol followed by the sampling crews involves:
o Documenting procedures and amounts of reagents or supplies (e.g.,
filters) which become an integral part of the sample from sample

preparation and preservation.

o Recording sampling locations, sample bottle identification, and
specific sample acquisition measures on the appropriate forms.
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o Using preprepared sample labels to document all information necessary
for effective sample tracking.
o Completing standard field data record forms to establish sample

custody in the field before sample shipment (see Section 6).
Preprepared labels are normally developed for each sample to be collected. Each
label is numbered to correspond with the appropriate sample(s) to be collected.
A summary of the labels prepared, with space for sample tracking and notations,
is also printed. This sample manifest assists sample control in the field and
is eventually retained as part of the project file. Examples of preprepared
labels and sample manifests are shown in Figures 7-1 and 7-2.

The COC record is used to:

o document sample handling procedures including sample location, sample
number and number of Tontainers corresponding to each sample number;

o document the sample; and
o document the COC process.

The COC description section requires:

o the sample number and sample bottle identification number, where ap-
plicable;
() the names of the sampler(s) and the person shipping the samples;

o the date and time that the samples were delivered for shipping; and

o the names of those responsible for receiving the samples at the labora-
tory.

A COC record is shown in Figure 7-3.

The COC record is completed in quadruplicate. Two copies accompany the samples
to the laboratory, another is kept by the sample crew chief and transferred to
the Laboratory Services Coordinator (LSC) and the last copy is maintained in the
project file. Additional copies can be provided if needed for the project.

7.2 SAMPLE SHIPMENTS

Packing

Sample containers are generally packed in picnic coolers for shipment. Bottles
are to be packed tightly so that no motion is possible. Styrofoam, vermiculit:,
and "bubble pack" are suitable for most instances. (High-hazard samples require
different packing.) 1Ice is placed in double "Ziploc" bags and added to the
cooler along with all paperwork in a separate "Ziploc" bag. The cooler top

7-2
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is then taped shut. Custody seals and taping of bottle caps may be required for
certain samples, particularly those analyzed through the USEPA Contract
Laboratory Program.

Shipping

The standard procedure followed for shipping envirommental samples to the
analytical laboratory is:

1. All shipping of environmental samples collected by ABB-ES persomnnel
must be done through Federal Express or equivalent overnight delivery
service.

2. Prior to leaving for the field, the person responsible for sample
collection must notify the LSC of the number, type and approximate
collection and shipment dates for the samples. If the number, type or
date of shipment changes due to site constraints or program changes,
the task leader must notify the LSC of the changes. This notification
from the field also needs to occur when sample shipments will arrive
on Saturdays. The LSC will coordinate sample pick-up with the
laboratory.

3. If prompt shipping and laboratory receipt of the samples cannot be
guaranteed (i.e. Sunday arrival), the samplers will be responsible for
proper storage of the samples wuntil adequate transportation
arrangements can be made.

4. Project Managers must notify the LSC when samples collected by clients
are going to be shipped to the laboratory.

The LSC keeps the laboratory informed of all field sampling activities. This
communication is critical to allow the laboratory enough time to prepare for the
samples’ arrival.

The samples are shipped to the laboratory together with the COC documents, and
the ARF.

Figure 7-4 is an example sample tracking form. This form provides the initial
information the LSC requires. The laboratory is notified from the field by
telephone of shipment. Sample collection and shipment documentation are sent to
the LSC. Sample receipt log, COC and ARF are returned to the LSC by the
laboratory.

——n e

Due to the nature of the IRP, additional sample/data tracking procedures are
employed. The procedure described below allows each TD to verify receipt of
analytical data for his Task'’s samples and provides a dynamic means for assessing
the status of a sampling/analysis event. The tracking report also provides a
cross reference between field sample ijdentification and laboratory sample
identification,

7-6
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7.3.1 Data Tracking

1.

Prior to initiating a sampling episode, create a task-specific Sample
Tracking Form (Figure 7-4). Enter the ABB-ES sample location, type
sample (media), and then place an "X" in the top half of each square
of the column for which an analysis is proposed. Copy the resulting
tracking form, along with projected sampling dates and name of
analytical laboratory, and send it to the LSC. The LSC will then
contact the analytical laboratory and pass on the above information,

While the sampling episode is underway, complete the task-specific
Sample Tracking Form based on the chain-of-custody records. Enter the
date sampled, date shipped, analytical laboratory, airbill number, and
then place an "x" in the bottom half of each square in the column for
which an analysis is actually requested. When entering field
duplicates, identify it with a sample identifier plus a "D", i.e., MW-
101D. 1If a replicate sample is sent to a second laboratory, identify
it with a sample identifier plus a "R", i.e., MW-101R. Identify the
second laboratory in the appropriate column. Send a copy of the
resulting tracking form, along with a copy of all COCs and ARFs, to
the LSC at the completion of the sampling episode.

The LSC will maintain an electronic sample tracking database. In
addition to the information contained in the sample Tracking Form, the
data base will keep track of when the data results are due, sample
status, and any problems or changes encountered by the analytical
laboratory. As analytical data are received from the laboratory, the
samples will be logged in as "Analyses Received"™ in the sample
tracking database. Results will then be forwarded to the Project
Manager and stored in a task-specific trans-file.

7.3.2 Data Handling

1.

Create a task-specific analy