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Comments on Draft Chemical Data Acquisition Plan
Confirmatory Studies
Fort Story, Virginia

Submitted by: Rick Grabowski (CEMRO-ED-GG)
Date: January 11, 1995

1. Figure 1-2: Pleasc label the Fort Story Military Reservation boundary. I am assuming that
it is the heavy dashed line.

2. Paragraph 1.2, Page 1-2: What geophysical methods were performed in the 1990 PA/SI and
is the outline of the landfill as shown in Figure 1-3 based on the geophysical investigations?
Also, you indicate that 10 soil boring sampies were collected. Please indicate how many s0il
borings these came from, where the borings were located, depths the soil samples were obtained
from, and whether any of these soil borings were converted to monitoring wells or whether the
wells were compieted in different borings. What are the results of the previous soil sampling
effort?

3. Paragraph 4.1.1, Page 4-1: After discussing decontamination of the probe between monitoring
wells, please refer the reader to the correct paragraph where decon procedures may be found.
Please describe how water samples will be filtered for dissolved metals apalysis. Describs what
parameters will be monitored and how often during the purging. The statement that the volume
of water to be removed will take into account the submerged well casing gnd filter pack is not
consistent with the remainder of the text in this peragraph. Since groundwater analyscs will
include metals, I would suggest using a low flow sampling pump in licu of a bailer. If done
properly, then only total metals would need to be analyzed for. If a slow recharge weil was
cnoountered using the sampling pump, then you may wish to analyze for total and dissolved
metals to show that increased turbidity levels may have had something to do with increased total
metal concentrations.

4. Table 4-1: Under the Ficld Program Description, please include the three additional sediment
sampling sites shown on Figure 4-1.

5. Sinoce I was not involved with the scoping process for this investigation, I would like to
discuss the analyses as outlined in Table 4-2. I have a few questions as to why certain analyses
are to be performed.

6. Figure 4-1: Why not obtain surface water sampies from the swamp area southwest of the
hndﬂll,buk:ﬂnswmpmbamthetwommwd‘ roads where the sediment sampies are
to ?

7. Paragraph 4.1.2, Page 4-2: Please include a short description of the equipment and methods
fmﬂlbrmgmsmpluwnﬂyudfotdlmlwdmls(ormnMswpbepefamdmthe
laboratory?).



8. Paragraph 4.1.3, Page 4-2: Please indicate the predetermined sample depth(s). Exactly how
is the formation material to be removed from the auger. In clayey materials, this can be nearly
impossible without the use of tools. Also, considering the volume of material that may be nceded
to run all the analyses planned, will you retain soil from more than one auger “push" and place
the materials in a stainless steel bowi for homogenization?

9. Is there a table similar to Table 4-3 for the sediment sampies?



To: John Palensky CEMRO-ED-ED

From: Deb Morrissey CEMRO-ED-EH

Re: Review Comments - Draft Chemical Data Acquisition Plan
Confirmation Sampling Ft. Story, VA by MW dated 12-94

Date: 28 Dec 94

1. Sectiom 4.1.1, page 4-1.

Thers is no mention of using a lov flow pump Iin case the bailer produces
turbid samples. The cadmium might be a fines problem in the water colusm. I
would like to discuss what exactly shall be done if turbid water samples are
produced in the fleld.

2. Table 4-1.
Revise this table as it does not agree with Figure 4-1 nor with the text

on page 4-2.

3. General.

I would like to see the results of this investigation compared to RPA
Region 3 RBC table, the most recent edition. We should be able to write off this
site unless there are some nev Virginia regulations that would prohibit this.



TO: John A. Palensky (CEMROAEDAED)
FROM: Danielle Lakin (CEMROAEDAEC)
DATE: 13 Jammary 1993

SUBJECT: Raview of CDAP for Confirmatory Studies at Yort Story, Virginia

1. Table l4lAlso include in this table dates of fisld investigationm.

2. Sectiom 2.0 Go into more detail about vhere metals contamination
originated, wvhat specific metals, any previous analytical
results from previous inestigations.

3. General Show groundwster gradient with an arrow or comtours on site
figures.

4. 6.3 These analytical levels have been superceded by new EFA
. guldance.



Montgomery Watson Responses to USACE Comments

Draft CDAP
Fort Story Confirmatory Studies
Fort Story, VA

Reviewer: Rick Grabowski, USACE, Omaha

Comment No.

1)
2)

3)

4)

5)

6)

7)

8)

9)

Response to Comment
Figure 1-2 has been clarified.

Geophysical methods included magnetic geophysical surveying and
electromagnetic surveying. These methods were used to delineate
the landfill boundary.

The 10 soil samples were collected from the five borings
constructed for monitoring well installation. They were collected at
the surface and at the soil-groundwater interface. Specific depths and
analytical results are provided in the 1991 Fort Story Final
Analytical Results Document (FTSFARD).

Text has been clarified. Filtering procedure for dissolved metals
samples has been added to Section 4.1.1. Based on sampling
experience during the 1990 PA/SI field effort, these wells are
known to produce very turbid groundwater samples. The wells will
be purged by hand-bailing to avoid problems such as clogging
which could damage low flow stage pumps.

Table 4-1 has been corrected. The three missing sediment samples
have been added.

Comment requesting information. Will discuss.

Scope calls for two surface water samples. One location near
MW109 was selected because of cadmium detected in groundwater
samples collected form this monitoring well in 1990. Second
surface water sample has been moved to a location closer to the
landfill. One sediment sample moved from east side to west side of
Coast Military Road.

Text to describe equipment and method for filtering water samples
for dissolved metals analysis has been added to Section 4.1.1.

Text has been clarified. Sediment samples to be collected at surface
(0-1 ft). Stainless steel mixing spoons will be used to remove
samples from auger, if necessary. If additional sample volume is
required, an additional auger volume will be collected directly next
to the first auger borings. The sample will be homogenized prior to
placing in sample containers.

Table 4-4 has been created.



Montgomery Watson Responses to USACE Comments
Draft CDAP
Fort Story Confirmatory Studies
Fort Story, VA

Reviewer: Deb Morrisey, USACE, Omaha

Comment No. Response to Comment
1) See response to Rick Grabowski comment number 3.
2) Table 4-1 has been corrected. The three missing sediment samples
have been added.

3) This comment will be addressed in the Fort Story CS Report.
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1.0 PROJECT DESCRIPTION

Montgomery Watson is the prime Architect-Engineer (A-E) contracted by the U.S. Army
Corps of Engineers (USACE) to conduct Confirmatory Studies (CS) at Site 2 - Landfill 2 at
Fort Story, Virginia. The CS is being performed for USACE under Delivery Order (DO)
No. 0030 and Modification No. 1 to DO No. 0030, of Contract No. DACW45-92-D-0007.
USACE is contracting the work at Fort Story for the Fort Eustis Environmental and Natural
Resources Division.

This Chemical Data Acquisition Plan (CDAP) describes field activities, analytical procedures,
project organization and reporting requirements for the Fort Story CS. Project personnel will
review the CDAP prior to conducting field work and will maintain copies of this document
onsite so they are readily available for reference during all field activities.

1.1 CONFIRMATORY STUDIES PROJECT OBJECTIVES
The purpose of DO 0030 is to perform CSs at three sites:

» Site 2 - Landfill 2, Fort Story

* Site 11A - Waste Oil Storage Tanks, Fort Eustis

» Site 20 - Past Pesticide Storage Area, Fort Eustis

This CDAP addresses only the Fort Story CS site, Site 2 - Landfill 2, which was
recommended for further study in the Final Preliminary Assessment/Site Investigation Report
for Fort Story (PA/SI Report) (JMM, 1992). Development of all related planning documents
and execution of field investigations for the two Fort Eustis sites was conducted in 1993.
Results of these investigations will be presented in a separate document, the Fort Eustis Draft
PA/SI Report Addendum, which is currently being developed.

The goals of the Fort Story CS, as stated in the Scope of Services, dated December 1, 1992,
are to complete the ongoing PA/SI for Site 2 - Landfill 2 and to assess whether further
investigations will be required after this phase of work. Modification No. 1 to the Scope of
Services for DO 0030, dated June 30, 1994, was executed to change the scope of the Site 2 -
Landfill 2 investigation. Remedial Investigation (RI) field work activities for Fort Story
originally were to be executed concurrently with this project (DO 0030) but were never funded.
Also, certain DO 0030 activities were covered as part of the RI in order to save costs. Because
RI work at Fort Story was never funded, Modification No. 1 was necessary to account for the
items that had to be added to DO 0030 so that it could be fully and independently executed.

1.2 SITE BACKGROUND AND INVESTIGATIVE HISTORY

Fort Story is located within the Hampton Roads region of southeastern Virginia. Figure 1-1
presents a vicinity map of Fort Story in relation to the Hampton Roads region. Figure 1-2
presents a map of Fort Story.

Site 2 - Landfill 2 is located within the wetland area along the southern margin of Fort Story,
and is immediately adjacent to the southern flank of a central sand ridge area near the junction
of Coast Artillery Road and U.S. Route 60. Figure 1-3 presents a site map of Site 2 -

Landfill 2. The landfill was in operation from 1956 to 1962 (ESE, 1988). During the 1960s, a
group of wooden buildings were reported to possibly have been demolished and buried at this
site, but no documentation is available to confirm this action (Fort Story Personnel, 1990).
Surface debris or evidence of buried debris was not evident during field observations during

1-1
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the PA/SI conducted in 1990. The geophysical investigation methods geographical surveying
and electromagnetic surveying were performed to determine the extent of the landfill. Five
monitoring wells were installed and groundwater samples were collected and submitted for
chemical analysis to assess whether the landfill may have released contaminants to the
environment. Additionally, 10 soil samples were collected from the monitoring well borings
and submitted for chemical analysis. The soil samples were collected at the surface and at the
water table.

During the PA/SI, cadmium was detected in groundwater collected from MW 109 at a
concentration of 87 pug/L. Although MW 109 is cross-gradient to the landfill, it is downgradient
of a marshy area that contaminants from the landfill may have affected. Additionally, elevated
concentrations of copper were detected in the soil samples collected from the boring for
monitoring well MW 107, located downgradient of the landfill.

1.3 PROPOSED TASKS

To meet the objectives outlined in the Scope of Services for DO 0030 and Modification No. 1
to DO 0030, Montgomery Watson will collect surface water, sediment, and groundwater
samples. All groundwater samples will be collected from previously constructed monitoring
wells. Section 4.0 of this document presents a detailed summary of the proposed CS field
investigation program.

14 PROPOSED SCHEDULE

The proposed project schedule and milestone dates (including plans, reports and meetings) for
the CS are presented in Figure 1-4 and Table 1-1.

1-2



Table 1-1

PROPOSED PROJECT MILESTONE DATES
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page 1 of 1

Plan and Report Submittals; Meetings Date
Plans
CS Draft CDAP 12/23/94
CS Draft SSHP 12/23/94
USACE Comments returned to MW 1/16/95
Final Plans (CS CDAP & SSHP) 1/20/95
Reports
Progress Reports Monthly
Daily Quality Control Reports Daily(1)
CS Quality Control Summary Report Addendum 2/28/95
CS Analytical Results Report Addendum 3/15/95
Draft PA/SI Report Addendum 4/14/95
Final PA/SI Studies Report Addendum 5/16/95
Meetings
ARR Conference Call 3/31/95
Draft PA/SI Report Conference Call 5/1/95

(1) During field investigations
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Story CS Draft/Final SSHP
Story CS Field Effort
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2.0 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the
quality of data required to meet project objectives. All investigation activities should be
conducted and documented in a manner that ensures that sufficient data of known quality are
collected to support decision making at project sites (EPA, 1987). The data collection program
requires the following:

» collecting the required number of samples, including quality assurance/quality
control (QA/QC) samples from designated sampling locations using approved
sampling methods; and

» submitting all samples for approved chemical analysis.

The general DQOs for the Confirmatory Studies (CS) at Fort Story include:

* determining whether the marshy area downgradient from Landfill 2 is acting as a
source of metals contamination; and

» assessing the impact of potential contamination upon the local groundwater.
DQO:s are intended to guide program decisions and processes for collecting, analyzing and
evaluating environmental data that satisfy the overall project goals for Site 2 - Landfill 2 as
discussed in Section 1.1. The DQO process is essential to properly develop the CDAP and
includes, but is not limited to specifying:

* sampling rationale

* data quality requirements

» potential sources of error and uncertainty

» data quality criteria

» sampling locations

* sample handling procedures

» chemical constituents selected for analysis

* analytical methods to be used
Data quality requirements include potential sources of error and uncertainty and data quality
criteria, including precision, accuracy, reproducibility, completeness and comparability
(PARCC) evaluation criteria. Table 2-1 presents a summary of the site-specific data uses and
DQOs for the CS at Fort Story. Analytical levels required for the various types of data collected

also are listed on Table 2-1. The analytical levels implemented for the CS project are defined in
Section 6-3.



Table 2-1

SUMMARY OF DATA USES AND DATA QUALITY OBJECTIVES

CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Pagelof1l
Location Field Programs Data Quality Objectives Data Type Data Uses Analytical
Levels
Site 2 Surface Water Sampling Evaluate potential contamination in surface water VOCs SC m
Landfill 2 BNAs
Pest/PCBs
Metals
TFH-L
TFH-H
Sediment Sampling Evaluate potential contamination in sediments VOCs SC I
BNAs
Pest/PCBs
Metals
TFH-L
TFH-H
Resampling of Existing Quantify potential contaminants in groundwater VOCs SC m
Monitoring Wells BNAs
Pest/PCBs
Metals
TFH-L
TFH-H
Determine groundwater elevation Depth to SC N/A
groundwater
BNAs = Base-neutral and acid extractable compounds
Metals = Target Analyte List metals
Pest/PCBs = Pesticides/polychlorinated biphenyls
SC = Site Characterization
TFH-H = Total fuel hydrocarbons-heavy fraction
TFH-L = Total fuel hydrocarbons-light fraction

VOCs = Volatile organic compounds



3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The overall organizational structure for the Confirmatory Studies (CS) at Fort Story is
presented in Figure 3-1. The solid lines in this figure designate lines of authority and dashed
lines designate lines of communication. As the prime A-E contractor, Montgomery Watson will
be responsible for overall project management, quality assurance/quality control (QA/QC)
measures, on-site health and safety programs, field investigation activities and all project
deliverables. Montgomery Watson's management team reports directly to the U.S. Army
Corps of Engineers' Technical Manager (USACE TM), who concurrently interacts with the
Fort Eustis Environmental and Natural Resources Division Remedial Project Manager (RPM).

Montgomery Watson's Project Manager (PM) and field team leader, Tom Haynos, will be
responsible for supervising the project field and report teams through all project phases. Mr.
Haynos will communicate with the USACE TM through Dan Musel, the RPM, or his
designee, regarding all project field and report activities. Mr. Haynos will closely monitor the
progress of all project activities identifying both technical and administrative problems
associated with the field work and subsequent reporting. Mr. Haynos will then review or
recommend appropriate corrective actions as necessary in collaboration with Montgomery
Watson's Principal-in-Charge, Donald Kane; Montgomery Watson's Program and Deputy
Program Managers, Bruce McMaster and Chris Cain; and the Program Health and Safety
Officer, Beth Darnell. The status of all project field work will then be communicated directly to
the USACE TM and the Fort Eustis RPM by Mr. Haynos or his designees.

Figure 3-1 presents the organizational structure for all CS project RI field-related activities.
Montgomery Watson will coordinate all subcontract field and laboratory support. All on-site
activities will be directly supervised by Montgomery Watson's Field Team Leader, Tom
Haynos, who will also be responsible for ensuring that all procedures described in this plan are
adhered to in the field.

Gerald Edwards, Montgomery Watson's Program Quality Control Manager (PQCM) for the
Virginia Industrial/Hazardous Waste (HW) Program, will serve as the Project Quality Control
Coordinator (PQCC). As PQCC, Mr. Edwards will be responsible for approving Montgomery
Watson's Project Quality Control Plan and budget, and organizing and implementing Criteria
Committee Meetings (CCMs) for reviewing plans or findings associated with the projects.
Duties to be performed to fulfill these responsibilities include review of work plans and health
and safety plans, monitoring of field activities and progress, verification of data collection
methods, verification of data compilation activities, review of data evaluation procedures and
findings, and implementation of quality control checks for ensuring the accuracy and
completeness of reports and other deliverables. Mr. Edwards is also responsible for procuring
resources for QA/QC reviews and/or meetings for this project. As PQCM/PQCC, Mr. Edwards
reports to Montgomery Watson's Principal-in-Charge, Don Kane, and communicates directly
with Montgomery Watson's PM, Tom Haynos, on all matters pertaining to QA/QC.

Julia Halsne will provide QA/QC oversight for the subcontract analytical laboratories. Ms.
Halsne will report and resolve QA/QC issues with Montgomery Watson's PM, and with the
PQCM/PQCC, Mr. Edwards.

Montgomery Watson will utilize the services of Savannah Laboratories and Environmental
Services, Inc. (Savannah Laboratories) to provide testing and analysis for samples. Savannah
Laboratories’ address and contact information are listed in Section 5-2.
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4.0 SCOPE OF FIELD INVESTIGATIONS

This section of the CDAP describes the proposed field investigation program for the
Confirmatory Studies (CS) at Fort Story. Section 4.1 presents the procedures and locations for
groundwater, surface water and sediment sampling. Section 4.2 describes the procedures for
field documentation and field equipment usage, calibration and maintenance.

4.1 INVESTIGATION TECHNIQUES, SAMPLING PROCEDURES,
AND LOCATIONS

This section provides information on the various investigation techniques and sampling
procedures to be implemented during the CS field investigation program. Table 4-1 presents a
summary of the proposed field investigation program along with the rationale for sampling at
Site 2 - Landfill 2. Table 4-2 presents the proposed samples to be collected for groundwater,
sediment and surface water, along with the sample identification. All wastes generated during
the field investigation program will be handled in accordance with guidance provided by the
Fort Eustis Environmental and Natural Resources Division and the Draft Investigation -
Derived Waste Management Plan (IDWMP) (Montgomery Watson, 1993).

4.1.1 Groundwater Sampling Procedures

Prior to sampling each monitoring well, water level and non-aqueous phase liquid (NAPL)
thickness, if present, will be measured with either an electronic, dual phase NAPL/water
interface level meter or an electric water level meter. The water level will be measured to within
an accuracy of 0.01 feet. The probe end of the water level meter and the tape will be
decontaminated between monitoring wells (See Section 4.1.5 for decontamination procedures).

Prior to sampling, an attempt will be made to remove a volume of water equal to a minimum of
three submerged well casing and filter pack volumes or until field parameters stabilize. A
minimum of three volumes will be removed in the event that parameters do not stabilize. The
volume of standing water in the well will be calculated using the total depth of the well and the
static water level to obtain the length of the water column. The length is then multiplied by the
volume of water per foot of well casing (which takes into account the volume of water per foot
of filter pack). All purged water will be handled in accordance with the IDWMP.

Samples will be obtained with a polyethylene disposable bailer. A bailer will be dedicated for
each well and therefore decontamination after each sampling event will not be required. The
first samples to be collected will be volatile organic compounds (VOCs) and total fuel
hydrocarbons - Light Fraction (TFH-L). If a monitoring well does not recharge adequately
enough to permit removing three well casing volumes, the well shall be bailed dry and sampled
as soon as sufficient recharge has occurred. All samples will be immediately placed in a cooler
containing ice in order to maintain a 4°C temperature.

Each groundwater sample collected for dissolved metals analysis will be filtered prior to
placing it into the sample container by pumping it through a 45 micron filter using a peristaltic
pump and tygon tubing.

Monitoring wells MW 105, MW 106, MW 107, MW 108 and MW 109 shall be sampled at Site 2
- Landfill 2 during this investigation. Figure 4-1 shows the monitoring well locations.

4.1.2 Surface Water Sampling

Surface water samples will be collected by lowering an open, precleaned glass sample
collection vessel (bottle or other) horizontally into the water at the designated sample collection
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Table 4-1
FIELD PROGRAM DESCRIPTIONS AND SAMPLING RATIONALE

CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page1of1
e — — —— —/———  —— —  ——__—— ——————______ — . _ ____ _ ______________.____ . ...

Location Field Program Field Program Description Rationale
Site 2 Surface Water Sampling Collect two surface water samples near a potential ~ Determine if landfill runoff is impacting marshy
Landfill 2 runoff point from Landfill 2. area downgradient from Landfill 2.

Sediment Sampling Collect two shallow sediment samples in the same  Evaluate cumulative deposition of potential

locations as the surface water samples. contaminants from Landfill 2.
Groundwater Sampling Re-sample five monitoring wells in the immediate ~ Evaluate effect of potential contaminants on the

vicinity of Landfill 2: MW105, MW106, MW107, local groundwater.
MW108, and MW109.




Table 4-2

ANALYTICAL SUMMARY
CONFIRMATORY STUDIES
FORT STORY
Page 1 of 1
TAL TAL
% VOCs BNAs Pest/ Metals Metals
Media/Location Sample Id | Solids VOCs | +TICs {| BNAs | +TICs | PCB | TFH-H| TFH-L | (Total) | (Dissolved) wQrP

SITE 2 - LANDFILL 2

Groundwater
MW North of Landfill 2 MW105 1 1 1 1 1 1 1 1
MW West of Landfill 2 MW106 1 1 1 1 1 1
MW South of Landfili 2 MW107 1 1 1 1 1 1
MW South of Landfill 2 MW108 1 1 1 1 1 1
MW Southeast of Landfill 2 MW109 1 1 1 1 1 1 1
Groundwater Sub-Total 5 5 5 5 1 5 5 2
Surface Water
Field Located SW3001 1 1 1 1 1 1 1
Field Located SW3002 1 1 1 1 1 1
Surface Water Sub-Total 2 2 2 2 2 2 2
Sediment
Field Located SD3001 1 1 1 1 1 1 1
Field Located SD3002 1 1 1 1 1 1
Field Located SD3003 1 1 1 1 1 1
Field Located SD3004 1 1 1 1 1 1
Field Located SD3005 1 1 1 1 1 1
Sediment Sub-Total 5 5 5 5 5 1 5
Field Sample Sub-Total 5 12 12 12 12 2 12 7 4
Source Water 1 1 1 1 1 1 1
DI Water 1 1 1 1 1 1 1
Trip VOC 1
QC Dups 1 3 3 3 3 2 2 2
QA Split 1 3 3 3 3 2 2 2
MSMSD (5%) 2 2 2 2 2 2 2
QC Sample Sub-Total 4 2 9 1 9 10 10 8 10 8 4
SAMPLE TOTAL 9 2 21 i 21 22 22 10 22 15 8
VOCs = Volatile Organic Comopounds QC = Quality Control
TICs = Tentatively Identified Compounds QA = Quality Assurance
BNAs = Base Neutral Acid Extractables MS = Matrix Spike
Pest/PCB = Pesticides/PCBs MSD = Matrix Spike Duplicate
TFH-L = Total Fue! Hydrocarbons - Light Fraction wQP = Water Quality Parameters:
TFH-H = Total Fuel Hydrocarbons - Heavy Fraction Silica, Ammonia, Nitrate, Nitrite, Orthophosphorous, Total Phosphorous,

Total Dissolved Solids, Hardness, Sulfate, Sulfide, Alkalinity, Chloride, and Fluoride
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point. Any VOC or TFH-L samples will be collected first. As water begins to run into the
vessel, the vessel will be turned upright, keeping the lip just under the surface so that only
surface water or a particular product phase is collected. The sample container will then be
prepared for submission to the laboratory. Since a paired sediment sample will be collected, the
surface water sample shall be collected first.

For surface water samples collected for dissolved metals analysis, an empty sample bottle will
be used to collect the sample. The same procedure as that described for filtering groundwater
samples will be used and the filtered water will then be transferred to another sample container.

Two surface water samples shall be collected at Site 2 - Landfill 2. One sample will be collected
near MW 108 and one near MW 109, downgradient from the landfill and as close to the landfill
boundary as possible. Their locations are specified in Figure 4-1.

4.1.3 Sediment Sampling

A hand auger will be used to collect shallow sediment samples from the marshy area adjacent to
Landfill 2. The hand auger will be screwed into the soil at an angle between 45 degrees to 90
degrees from the horizontal until the entire auger blade has penetrated the soil, which will
produce a sample from the surface to a depth of approximately 1 foot. The auger then will be
pulled from the material being sampled and the formation material removed from the auger. In
wet areas, care will be taken to limit the amount of saturated sediment collected as sample
volume. Samples will be placed in appropriate sample containers prior to analysis. If additional
sediment is required to fill all sample containers, an additional auger volume will be collected
directly next to the first auger boring. The entire soil sample will be placed in a stainless steel
bowl and homogenized prior to placing into the sampling containers.

Two paired sediment samples will be collected at the same locations as the surface water
samples. (One sample in the vicinity of MW 108, another near MW 109.) Three additional
sediment samples will be collected: two near MW 108, and one near MW 109. All samples will
be collected as close to the boundary of the landfill as possible. Figure 4-1 shows the sediment
sampling locations.

4.1.4 Sample Containers and Preservation Procedures

Preserving the integrity of a sample before it is analyzed requires attention to the sample
containers, proper sample preservation and shipping, and chain-of-custody procedures.

Tables 4-3 and 4-4 identify the type of sample containers and preservations required for each
analytical method for water and sediment samples, respectively. Montgomery Watson will also
provide quality assurance (QA) samples to the USACE-Missouri River Division (MRD)
Laboratory for chemical analysis.

4.1.5 Decontamination and Cleaning Procedures

The purpose of decontamination and cleaning procedures is to prevent cross-contamination
between individual sampling locations during sampling activities. Before use, all sampling
equipment shall be decontaminated using an Alconox wash, followed by a tap water rinse,
normal propanol (pesticide-grade quality) rinse, followed by a final triple deionized water
rinse.

4.1.6 Definition of Field Quality Assurance and Quality Control Samples
Field QA and quality control (QC) samples will be collected in the field to assess the overall
quality of the project. For this project, the QA laboratory will be the MRD Laboratory. QC
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Table 4-4

SPECIFICATIONS FOR SEDIMENT SAMPLES
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page 1

Sample
Parameter Container (2) Preservation Holding Time
VOCs 100-ml glass bottle Cool to 4° C 14 days
BNAs 500-ml glass bottle Coolto 4° C extraction- 14 days
analysis-40 days
Pesticide/PCBs 500-ml glass bottle Cool to 4° C extraction-14 days
analysis-40 days
TAL METALS 500-ml HDPE bottle Cool to 4° C 28 days for Hg;
Others, 6 months
TFH-H 500-ml glass bottle Cool to 4° C extraction-14 days
analysis-40 days
TFH-L 100-ml glass bottle Cool to 4° C 14 days
Percent Solids 100-ml1 HDPE bottle NAP NAP

Source: Savannah Laboratories Inc. Comprehensive Quality Assurance Plan, 19924

(a) = All sample containers will have teflon-lined lids.
HDPE = High Density Polyethelyene

BNAs = Base Neutral Acid Extractables

ml = Milliliter

NAP = Not Applicable

TFH-H = Total Fuel Hydrocarbons - Heavy Fraction
TFH-L = Total Fuel Hydrocarbons - Light Fraction
= Volatile Organic Compounds



samples will be analyzed by Savannah Laboratories. Trip blanks will be included in each cooler
that contains VOC water samples. Matrix spike/matrix spike duplicate samples will be collected
at an approximate rate of 5 percent. Duplicate and split samples will be collected at an
approximate rate of 10 percent. Duplicate samples will be submitted to the laboratory using a
blind identification scheme. Rinsate samples also will be collected at an approximate rate of 10
percent and analyzed for the same analytes collected immediately after the rinsate blank. One
QC sample each for potable water and deionized water will be collected and submitted for the
entire suite of analytical parameters for water.

4.2 FIELD DOCUMENTATION AND EQUIPMENT

This section describes the field measurement equipment and calibration and maintenance
procedures to be used during sampling at Site 2 - Landfill 2. Also described in this section are
the various field documentation procedures.

4.2.1 Field Measurement Equipment

Montgomery Watson may use the following portable measuring equipment during the field
investigation program:

. Photoionization Detector (PID) with a 10.2 electron volt (V) lamp
. Water Level Meter

. Oil/Water Interface Probe

. Specific Conductance Meter
. pH Meter

. Temperature Meter

. Turbidimeter

Calibration and preventive maintenance procedures for field measurement equipment are
described in Section 4.2.3.

4.2.2 Field Documentation

Field documentation will include: Groundwater Sampling Logs, Field Logbook, Sample
Register, Chain of Custody Record and Daily Quality Control Reports. All field measurements
and surface water sampling observations will be recorded in the field log book.

4.2.2.1 Groundwater Sampling Log. The Groundwater Sampling Log (Figure 4-2)
will be used any time a well is sampled. The date and time of sampling will be recorded on this
log. The volume of standing water in the well will be calculated using the total depth of the well
and the static water level to obtain the length of the water column, which will then be multiplied
by the volume of water per foot of well casing. The volume removed before the well is
sampled will be recorded. The type of sampling system will be noted, as well as the samples
taken for field and laboratory analyses. Finally, the sampler's initials will be recorded.

4.2.2.2 Field Log Book. The field log book is a hardbound book with pre-numbered

pages and serves primarily as a daily log of the activities carried out during the investigation
under the direction of the Field Team Leader. The Field Team Leader shall be responsible for
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GROUNDWATER SAMPLING LOG PAGE___ OF ___

CLIENT TOTAL WELL DEPTH MIN NUMBER WELL VOL TO BE PURGED__________
\?JEEL ~OVBER gggéﬁgﬁéﬁi&gﬂ VOL PER VERTICAL FT CASING (GAL
WELL NUMBE — VOL PER LINEAR WELL FEET (GALFT)
STATICWATERLEVEL(FT) ____ AMTONE WELLVOL (GAL) PURGING SYSTEM
STANDING WATER COLUMN (FT) TOTAL GAL TO BE PURGED SAMPLING SYSTEM
oate | TIvE mgggg FIELD PARAMETERS MEASURED COMMENTS SAMPLER

(GAL) EC pH TEMP {TURBIDITY{ PID

NOTES: TURBIDITY:

Confirmatory Studles
Groundwater Sampling Log
Fort Story, VA
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filling out the field log book, including signing and dating each entry. All entries will be made
in indelible ink. If errors are made during entry or changes in entries are required, the Field
Team Leader shall draft a single line through such errors or changes and shall sign and date
them. Information recorded will include, among other things:

» Calibration records

* Field parameter observations
* Date and time of sample collection

*  Water levels

* Locations of sampling points

* Descriptions of deviations from sampling plan

* Information on addresses and contacts

» Signatures of personnel responsible for observations

Each field log book shall be given a distinct identification control number to facilitate data
inquiry and tracking.

4.2.3 Equipment Calibration and Maintenance

Calibration and maintenance procedures for each piece of equipment listed in Section 4.2.1 are
described in this section. Additional detailed information regarding maintenance and servicing
is available in the operation manual of the specific meter to be used. Servicing and maintenance
information will be recorded in Field Logbooks during the CS field investigation program.

4.2.3.1 Specific Conductance Meter. The specific conductance meter will be calibrated
over the operating ranges expected in the field. Calibration will be made with a potassium
chloride standard solution on each day of use. During the day, the red line calibration will be
checked prior to each use of the specific conductance meter.

The following maintenance should be undertaken regularly:

* Check that the battery is charged. Recharge or replace battery, as appropriate.

*  When there are visible films of oil, dirt, or scale in the cell cup or on the electrodes,
scrub them lightly with a small brush and household cleanser, if necessary. Rinse
out the cleanser.

4.2.3.2 pH Meter. The pH meter will be calibrated prior to use each day that water
samples are collected. The calibration will include setting the range and span with a 7.0 pH
buffer and a 4.0 or 10.0 pH buffer, depending on whether alkaline or acidic water conditions
are expected. The calibration of the instrument will be checked at the ending of each day of use.
The results of all calibrations will be recorded in the field log book.

The following maintenance should be undertaken regularly:

*  Check that the pH electrode contains liquid.



 If drifting is occurring, check to see if a film has developed on the sensor bulb. The
bulb can be cleaned lightly with a liquid cleaner such as Windex. Excessive
pressure during cleaning may break the bulb.

* Rinse electrode and replace storage cap after every use.

4.2.3.3 Temperature Meter. Groundwater sample temperatures will be measured using
the temperature compensation probe on the pH meter or with a mercury thermometer. The
probe will be calibrated prior to use in the field with a mercury thermometer.

4.2.3.4 Photo Ionization Detector Meter. The PID meter will be calibrated prior to
use in the field. It will be used to measure the deviation of atmospheric concentrations from
background levels. The upwind areas will be selected for a background measurement on a daily
basis. Calibration of each PID will standard calibration gas will be conducted by field
personnel on a twice-per-day basis.

The following maintenance will be undertaken regularly. The instrument manual will be
referred to for detailed instructions:
*  Check that the battery is charged.

* Clean the probe if deposits form on the surface of the UV lamp or in the ion
chamber.

4.2.3.5 Water Level Indicator. The water level indicator will be calibrated before
commencement of field activities by checking markings against a measurement tape. Readings
will be recorded to the nearest 0.01 feet.

» Check that the battery is charged. Recharge or replace battery, as appropriate.

* Decontaminate probe and tape after each use.

4.2.3.6 Turbidimeter. The turbidimeter will be calibrated daily, using the appropriate
manufacturer standards.

The following maintenance will be performed daily:
* ensure the turbidimeter battery is charged daily; and
* decontaminate testing tubes after each use.

4.2.3.7 NAPL/Water Interface Probe. The length and spacing of the NAPL/water
interface probe instrument tape will be manually checked before commencement of field
activities by calibrating the instrument tape markings against a standard English unit
measurement tape. Calibration discrepancies will be recorded to the nearest 0.01 foot.

Upon completion of manual calibration, the audio/visual alarm system of the NAPL/water
interface probe will be calibrated by initially immersing the probe assembly into a container of
clean lubricating oil, and then into a container of potable water. The audio/visual readings will
be measured against calibration specifications provided in the operator's manual. Calibration
adjustments will be performed as specified in the operator's manual.
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Two maintenance activities will be performed daily:
* ensure that the battery is charged; and

* decontaminate probe and tape after each use.
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5.0 SAMPLE IDENTIFICATION, TRANSPORTATION AND CHAIN OF
CUSTODY

The following sections describe procedures for sample identification, transportation and chain
of custody.

5.1 SAMPLE IDENTIFICATION

Each sample will be assigned a unique identifier in the field to identify its point of origin. The
sample identifier will be organized into a five-cell code. To illustrate the identifier code,
described below is an example of a split sediment sample collected at a depth of zero feet at
Fort Story, Site 2, under Delivery Order (DO) 0030 on January 27.

Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
S2 SD3001 0) 0127 S
Cell 1: Cell 1 contains a code identifying the sample as one collected at Fort Story ("S")

and also from Site 2 (“2”).

Cell 2: Cell 2 includes the DO number [30 for the Confirmatory Studies (CS Project)]
and the sequential sample number (01), along with the different sampling
methods or media as follows:

SD Sediment sample
SW Surface Water Sample

Because groundwater samples will be collected from existing monitoring wells, their
previously assigned identification will be used (eg., SZMW105).

Cell 3: Cell 3 identifies the depth of sediment samples.
Cell 4: Cell 4 identifies the date the sample was collected.
Cell 5: Cell 5 is a quality assurance/quality control (QA/QC) identifier. The identifiers
used during the CS are as follows:
S Split
MS Matrix Spike
MSD Matrix Spike Duplicate
TB Trip Blank
RB Rinsate Blank

Duplicate samples will not be identified with a "D," but rather will be blind samples. A specific
sample identification scheme (changing the “30 in Cell 2 to “33”) will be implemented to
ensure that the samples can be reconciled at a later date.

5.2 SAMPLE TRANSPORTATION

Upon completion of daily sampling activities, ice chests containing samples will be shipped via
overnight courier service (Federal Express) to the appropriate laboratory.

* Federal Express (800) 238-5355
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Savannah Laboratories will perform all chemical analyses for this project. The QA laboratory
for this project is the U.S. Army Corps of Engineers Missouri River Division (MRD)
Laboratory. The address and point of contact for each laboratory are presented below:
* Savannah Laboratories
Attn.: Lou Schneider
2846 Industrial Plaza Drive
Tallahassee, FL 32301
(904) 878-3994
* Missouri River Division Laboratory
U.S. Army Corps of engineers
Attn.: Laura Percisfield
420 South 18th St.
Omaha, NE 68101
(402) 444-4304
5.3 CHAIN-OF-CUSTODY AND DOCUMENTATION PROCEDURES
The following subsections discuss sample chain-of-custody and documentation procedures.
5.3.1 Sample Labels
A sample label will be affixed to all sample containers, and completed with the following
information written in indelible ink:
* Sample number
* Type of sample (grab)
* Type of preservative, if applicable
* Name of collector
* Data and time of collection
* Project location
* Parameters to be analyzed (VOCs, BNAs, metals, etc.)
e Sampler's signature
5.3.2 Chain-of-Custody Record
Chain-of-custody procedures will allow for the tracking of possession and handling of
individual samples from the time of field collection through laboratory analysis. Documentation
of custody is accomplished through a Chain-of-Custody Record that lists each sample and the
individuals responsible sample collection, shipment, and receipt. A sample is considered in
custody if it is:

* in a person's possession;

* in view after being in physical possession;

5-2



* locked or sealed so that no one can tamper with it after having been in physical
custody; or

* in an area restricted to authorized personnel.
A Chain-of-Custody Record, as shown in Figure 5-1, will be used to record the samples taken
and the analyses requested. Information recorded will include the time and date of sample
collection, sample number, the type of sample, the sampler's signature, the required analysis,
and the type of containers and preservative used. A copy of the Chain-of-Custody Record will
be retained by the sampler prior to shipment. Shipping receipts will be signed and filed as
evidence of custody transfer between field sampler and courier, and courier and laboratory.
Samples submitted to the subcontract laboratory will include the Chain-of-Custody Record.
Samples submitted to the QA laboratory will be accompanied by a copy of the Chain-of-
Custody Record. The Chain-of-Custody Record will be properly signed and annotated with the
date of collection and shipment, sample site identifications and requested analyses for each site.
5.3.3 Sample Register
The sample register is a hardbound field book with the pages prenumbered in the right-hand
corner of the right page. A full description of each sample collected will be recorded in the
register. The information included will be as follows:

* Sample number

* Location of sample

* Client

* Project number

* How the sample was collected

* Number and size of bottles for each analysis

* Destination of the sample

* Type(s) of analysis

* Date and time of collection
Other observations may be included as the situation dictates for a thorough record that may be

used to reconstruct the events associated with that sample. All information will be recorded in
indelible ink. The name(s) of the individuals sampling will be indicated and initialed.
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6.0 LABORATORY ANALYTICAL PROCEDURES

This section of the CDAP addresses analytical procedures that will be utilized during the
Confirmatory Studies (CS) Project at Fort Story. Project specific analysis and reporting
information is presented in the following subsections.

6.1 PROJECT LABORATORY

Laboratory chemical analyses will be performed by Savannah Laboratories in Tallahassee,
Florida. Savannah Laboratories is certified by the USACE Missouri River Division (MRD) to
perform the analyses specified in the Scope of Services for Delivery Order 0030. The analytical
methods are described in Test Methods for Evaluating Solid Waste, SW-846 (EPA, 1986);
Standard Methods for the Examination of Water and Waste Water (APHA, et al., 1989); and
Methods for Chemical Analysis of Water and Wastes (EPA, 1983). Samples will be analyzed
and results reported in accordance with the Savannah Laboratories Comprehensive Quality
Assurance Plan (CQAP) (Savannah Laboratories, 1992). Calibration data reduction and
reporting and correction action procedures are also detailed in the CQAP. A copy of the COAP
will be provided to USACE for review as a separate submittal, if required.

6.2 LABORATORY ANALYTICAL METHODS AND REPORTING LIMITS

Tables 6-1 through 6-9 present summaries of analytical methods, accuracy and precision limits
and practical quantitation limits (PQLs) for all parameters that will be analyzed by Savannah
Laboratories during the CS at Fort Story. This information is as presented in the COQAP. Table
6-10 presents a summary of analytical method calibration and corrective action procedures for
organics and metals.

6.3 APPROPRIATE ANALYTICAL LEVEL

The intended use of the data obtained for the Fort Story CS project will dictate the appropriate
analytical level. The levels vary from I to V and are determined based on data uses and the
priority placed on each use. The data use that requires the highest level of confidence should be
selected, thus providing an acceptable level of confidence for the remaining data uses. The
appropriate levels identified for this project are Levels Il and I, and are defined as

(EPA, 1987):

* Level Il - Laboratory analysis using methods other than the Contract Laboratory
Program (CLP) Routine Analytical Services (RAS). This level is used primarily in
support of environmental studies using standard Environmental Protection Agency
(EPA) -approved procedures. Some procedures may be equivalent to CLP RAS,
without the CLP requirements for documentation.

» Level I - Field screening using portable instruments that can provide real-time data
to assist in the optimization of sampling point locations and for health and safety
support. Data can be generated regarding the presence or absence of certain
contaminants (especially volatiles) at sampling locations.

Level III data has been identified as the appropriate level for laboratory analytical data for this

project. According to the EPA (1987), this analytical level measures organics and inorganics
using EPA procedures and should produce data that can be used in these tasks:

¢ Risk assessment



Table 6-1

ANALYTE LIST AND PRACTICAL QUANTITATION LIMITS
FOR VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)

CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page 1 of 1

Water Matrix PQL

Soil Matrix PQL

Analyte (ug/l) (ug/kg)
Acetone 50 50
Benzene 5.0(a) 5.0(a)
Bromoform 5.0 5.0
2-Butanone (MEK) 50 50
Carbon disulfide 5.0 5.0
Carbon tetrachtoride 5.0 5.0
Chlorobenzene 5.0 5.0
Chloroethane 10 10
2-Chloroethylvinylether 50 50
Chloroform 5.0 5.0
Dibromochloromethane 5.0 5.0
Dichlorobromomethane 5.0 5.0
1, 1-Dichloroethene 5.0 5.0
1, 2-Dichloroethane 5.0 5.0
cis-1, 2-Dichloroethene 5.0 5.0
1, 2-Dichloropropane 5.0 5.0
cis-1, 2-Dichloroethene 5.0 5.0
trans-1, 2-Dichloroethene 5.0 5.0
1, 2-Dichloropropane 5.0 5.0
cis-1, 3-Dichloropropene 5.0 5.0
trans-1, 3-Dichloropropene 5.0 5.0
Ethylbenzene 5.0 5.0
2-Hexanone 50 50
Methyl bromide 10 10
Methyl chloride 10 10
4-Methyl-2-pentanone (MIBK) 50 50
Methylene chloride 50 5.0
Styrene 5.0 5.0
1,1,2,2-Tetrachloroethane 5.0 5.0
Tetrachloroethene 5.0 5.0
Toluene 5.0 5.0
1,1,1-Trichloroethane 5.0 5.0
1,1,2-Trichloroethane 5.0 5.0
Trichloroethene 5.0 5.0
Vinyl acetate 10 10
Vinyl chloride 10 10
m,p-xylenes 5.0 5.0
o-xylenes 5.0 5.0

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP),

September 1992.

(a) Savannah Laboratories can obtain a detection limit of 1.0 pg/l using a 25 milliliter purge

analytical procedure.

ug/l = micrograms per liter

pg/kg = micrograms per kilogram
PQL = Practical Quantitation Limit
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ANALYTE LIST AND PRACTICAL QUANTITATION LIMITS FOR
BASE-NEUTRAL AND ACID EXTRACTABLE COMPOUNDS (EPA METHOD 8270)
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Analyte Water Matrix PQL Soil Matrix PQL

(ng/M) (ng/kg)
Acenaphthene 10 330
Acenaphthylene 10 330
Anthracene 10 330
Benzidine 80 2,700
Benzo (a) anthracene 10 330
Benzo (a) pyrene 10 330
Benzo (b) fluoranthene 10 330
Benzo (g, h,i) perylene 10 330
Benzo (k) fluoranthene 10 330
Benzoic acid 50 1,700
Benzyl alcohol 10 330
bis(2-Chloroethoxy) methane 10 330
bis(2-Chloroisoproplyl) ether 10 330
bis(2-Chloroethyl) ether 10 330
bis(2-Ethylhexyl) phthalate 10 330
4-Bromophenylphenylether 10 330
Butylbenzylphthalate 10 330
4-Chloroaniline 10 330
2-Chloronaphthalene 10 330
4-Chlorophenylphenylether 10 330
Chrysene 10 330
Di-n-butyllphthalate 10 330
Di-n-octylphthalate 10 330
Dibenzo(a,h) anthracene 10 330
Dibenzofuran 10 330
1, 2-Dichlorobenzene 10 330
1, 3-Dichlorobenzene 10 330
1, 4-Dichlorobenzene 10 330
3, 3-Dichlorobenzidine 20 660
2, 4-Dichlorophenol 10 330
Diethylphthalate 10 330
2, 4-Dimethylphenol 10 330
Dimethylphthalate 10 330
4, 6-Dinitro-o-cresol 50 1,700
2, 4-Dinitrophenol 50 1,700
2, 4-Dinitrotoluene 10 330
2, 6-Dinitrotoluene 10 330
Fluoranthene 10 330
Fluorene 10 330
Hexachlorobenzene 10 330
Hexachlorobutadiene 10 330
Hexachlorocyclopentadiene 10 330
Hexachloroethane 10 330
Indeno (1,2,3-c,d) pyrene 10 330
Isophorone 10 330
2-Methylnaphthalene 10 330
2-Methylphenol 10 330

4-Methyiphenol 10 330
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Water Matrix PQL Soil Matrix PQL
Analyte (ng/1) (ng/kg)
N-Nitroso-di-N-propylamine 10 330
N-Nitrosodimethylamine 10 330
N-Nitrosodiphenylamine 10 330
Naphthalene 10 330
2-Nitroaniline 50 1700
3-Nitroaniline 50 1700
4-Nitroaniline 50 1700
Nitrobenzene 10 330
2-Nitrophenol 10 330
4-Nitrophenol 50 1700
p-Chloro-m-cresol 10 330
Pentachlorophenol 50 1700
Phenanthrene 10 330
Phenol 10 330
Pyrene 10 330
1, 2, 4-Trichlorobenzene 10 330
2, 4, 5-Trichlorophenol 10 330
2, 4, 6-Trichlorophenol 10 330

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP),
September 1992,

pug/l = micrograms per liter
pg/kg = micrograms per kilogram
PQL = Practical Quantitation Limits
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Water Matrix PQL Soil Matrix PQL

Analyte (ng/l) (ng/kg)
Aldrin 0.05 1.7
Aroclor 1016 1.0 33
Aroclor 1221 2.0 67
Aroclor 1232 1.0 33
Aroclor 1242 1.0 33
Aroclor 1248 1.0 33
Aroclor 1254 1.0 33
Aroclor 1260 1.0 33
BHC, alpha- 0.05 1.7
BHC, gamma- (Lindane) 0.05 1.7
BHC, beta- 0.05 1.7
BHC, delta- 0.05 1.7
Chlordane 0.5 17
DDD-p.p'- 0.10 33
DDE-p.p- 0.10 33
DDT-p.p'.- 0.10 33
Dieldrin 0.10 33
Endosulfan I (alpha) 0.05 1.7
Endosulphan II (beta) 0.10 33
Endosulfan sulfate 0.10 33
Endrin 0.10 33
Endrin aldehyde 0.10 33
Heptachlor 0.05 1.7
Heptachlor epoxide 0.05 1.7
Methoxychlor 0.50 17
Toxaphene 5.0 170

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP),
September 1992

[11:4)] = micrograms per liter
pg/kg = micrograms per kilogram
PQL  =Practical Quantitation Limit



METHOD REFERENCES AND PRACTICAL QUANTITATION LIMITS
FOR SOIL AND WATER TARGET ANALYTE LIST METALS ANALYSIS
CONFIRMATORY STUDIES

FORT STORY, VIRGINIA

Table 6-4
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Water Matrix Seoil Matrix Water Matrix PQL Soil Matrix PQL
Analyte Method Number Method Number Reference (ug/l (mg/kg)
Aluminum 3010/6010 3050/6010 SW.846, 3rd ed. 20 20
Antimony 3010/6010 3050/6010 SW-846, 3rd ed. 50 50
Arsenic 3010/7060 3050/6010 SW-846, 3rd ed. 100 1.0
Barium 3010/6010 3050/6010 SW-846, 3rd ed. 100 1.0
Beryllium 3010/6010 3050/6010 SW-846, 3rd ed. 50 1.0
Cadmium 3010/6010 3050/6010 SW-846, 3rd ed. 50 0.5
Calcium 3010/6010 3050/6010 SW-846, 3rd ed. 500 50
Chromium 3010/6010 3050/6010 SW-846, 3rd ed. 100 1.0
Cobalt 3010/6010 3050/6010 SW-846, 3rd ed. 10 1.0
Copper 3010/6010 3050/6010 SW-846, 3rd ed. 25 2.5
Iron 3010/6010 3050/6010 SW-846, 3rd ed. 50 5.0
Lead 301077421 3050/6010 SW-846, 3rd ed. 0.05 50
Magnesium 3010/6010 3050/6010 SW-846, 3rd ed. 500 50
Manganese 3010/6010 3050/6010 SW-846, 3rd ed. 10 1.0
Mercury 7470 7471 SW-846, 3rd ed. 0.20 0.03
Nickel 3010/6010 3050/6010 SW-846, 3rd ed. 40 4.0
Potassium 3010/6010 3050/6010 SW-846, 3rd ed. 1000 100
Selenium 3010/7741 3050/6010 SW-846, 3rd ed. 100 50
Silver 3010/6010 3050/6010 SW-846, 3rd ed. 100 1.0
Sodium 3010/6010 3050/6010 SW-846, 3rd ed. 500 50
Thallium 3010/6010 3050/6010 SW-846, 3rd ed. 500 50
Vanadium 3010/6010 3050/6010 SW-846, 3rd ed. 10 1.0
Zinc 3010/6010 3050/6010 SW-846, 3rd ed. 20 20

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP), September 1992.

mg/kg = milligrams per kilogram
PQL  =Practical quantitation limits
ng/lL = micrograms per liter
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METHOD REFERENCES, QUALITY ASSURANCE OBJECTIVES AND
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Water Matrix Soil Matrix
Precision Water Matrix Precision Soil Matrix
(Relative Accuracy (Relative Accuracy Water Matrix  Soil Matrix
Method Method Percent (Percent Percent (Percent PQL PQL
Analyte Number Reference Difference) Recovery) Difference) Recovery) (mg/1) (mg/kg)
TFH-L 8015 Modified CALUFT 0-40 40-140 0-40 40-140 0-05 0-25
TFH-H 8015 Modified CALUFT 0-40 40-140 0-40 40-140 0-3 0-10

CALUFT = State of California Leaking Underground Fuel Tank Manual
TFH-L = Total fuel hydrocarbons - Light fraction
TFH-H = Total fuel hydrocarbons - Heavy fraction



Table 6-6

METHOD REFERENCES AND QUALITY ASSURANCE OBJECTIVES
FOR VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
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Water Matrix Soil Matrix
Water Matrix Precision (b) Soil Matrix Precision(b)
Accuracy (b) (Relative Percent Accurncy(b) Relative Percent
Analyte (a) (Percent Recovery) Difference) (Percent Recovery) Difference
LCS and MS/MSD Analytes g
1,1 - Dichloroethene 60 - 136 0-19 59-155 040
Trichloroethene 66 - 136 0-20 43-140 0-27
Chlorobenzene 68 - 136 0-17 54-138 033
Toluene 68 - 138 0-17 51-141 0-27
Benzene 73 - 144 0-22 48-150 0-27
Surrogate Analytes
4 - Bromoflurobenzene (BFB) 80-125 NAP 64-126 NAP
Dichloroethane -d4 80-125 NAP 68-123 NAP
Toluene - d8 77-120 NAP 84-138 NAP
Dibromofluoromethane - d8 86-118 NAP 80-120 NAP

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP), September 1992,

(a) The list of VOC (EPA Method 8240) analytes and Practical Quantitation Limits are presented in Table 6-1 of this CDAP.
(b) Accuracy and precision ranges are based on Savannah Laboratories historical limits for each analyte as provided in the CQAP.
LCS = Laboratory Control Sample

MS/MSD = Matrix Spike/Matrix Spike Duplicate

NAP = Not applicable

pugl = micrograms per liter



METHOD REFERENCES AND QUALITY ASSURANCE OBJECTIVES

Table 6-7

FOR BASE-NEUTRAL AND ACID EXTRACTABLE COMPOUNDS (EPA METHOD 8270)

CONFIRMATORY STUDIES

FORT STORY, VIRGINIA
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Water Matrix

Soil Matrix

Water Matrix Precision(b) Soil Matrix Precis]on(b)
Accuracy(b) (Relative Percent Accuracy(b) (Relative Percent

Analyte (a) (Percent Recovery) Difference) (Percent Recovery) Difference)
LCS and MS/MSD Analytes

1, 2, 4 - Trichlorobenzene 49 - 105 0-24 48-107 0-28

Acenaphthene 65-116 0-20 58-106 0-26

2, 4 Dinitrotoluene 39-133 0-25 35-111 0-29

Pyrene 36 - 153 0-21 33-139 0-25

N-nitroso- di-N-Propylamine 39 - 142 0-60 27-140 0-35

Pentachlorophenol 15-139 0-39 10-107 0-89

Phenol 10-96 0-21 37-112 0-36

2 - Chlorophenol 54 -99 0-18 45-105 0-31

4 - Chloro - 3 - Methylphenol 53-104 0-17 38-112 0-23

4 - Nitrophenol 10-112 0-108 10-130 0-34

1, 4 Dichlorobenzene 46 - 110 0-18 46-112 0-28
Surrogate Analytes

Nitrobenzene - d5 61-115 NAP 22-124 NAP

2 - Flurobiphenyl 59 -119 NAP 35-116 NAP

P-Terphenyl - d14 46 - 136 NAP 29-137 NAP

2 - Fluorophenol 10- 104 NAP 27-120 NAP

Phenol - d5 10 - 106 NAP 32-123 NAP

2, 4, 6 - Tribromophenol 41 - 143 NAP 17-123 NAP

1,2 Dichlorobenzene-d4 16 - 110 NAP 20-130 NAP

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP), September 1992.

(a) The list of BNAs (EPA Method 8270) analytes and Practical Quantitation Limits are presented in Table 6-2 of this CDAP.
()] Accuracy and precision ranges are based on Savannah Laboratories historical limits for each analyte as provided in the CQAP.
LCS = Laboratory Control Samples

MS/MSD = Matrix Spike/Matrix Spike Duplicate

NAP = Not applicable

ng/l

= micrograms per liter
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METHOD REFERENCES AND
QUALITY ASSURANCE OBJECTIVES FOR PESTICIDES/PCBs (EPA METHOD 8080)
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Soil Matrix Water Matrix
Soil Matrix Precision (P) Water Matrix Precision (b)
Analyte (a) Accuracy (b) (Relative Percent Accuracy (b) (Relative Percent
(Percent Recovery) Difference) (Percent Recovery) Difference)
LCS and MS/MSD Analytes
Arochlor 1254 66 - 122 0-23 66 - 122 0-23
Lindane 52-136 0-18 52-136 0-18
Heptachlor 42-129 0-22 42 - 129 0-22
Aldrin 42 - 116 0-25 42 - 116 0-25
Dieldrin 51-143 0-46 51-143 0-46
Endrin 57 -142 0-23 57 - 142 0-23
4,4 -DDT 67 - 137 0-28 67 - 137 0-28
Surrogate Analytes
Dibutyl Chlorendate 45 -131 NAP 28 - 151 NAP
2,4, 5, 6 - Tetrachloro-m-xylene 19 - 132 NAP 22 - 126 NAP
Dechachlorobiphenyl 47 - 126 NAP 25 - 126 NAP

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP), September 1992.

(a) The list of Pesticides/PCBs (EPA Method 8080) analytes and Practical Quantitation Limits are presented in Table 6-3 of this CDAP .
(b) Accuracy and precision roanges are based on Savannah Laboratories historical limits for each analyte as provided in the CQAP.

LCS = Laboratory Control Samples

MS/MSD = Matrix Spike/Matrix Spike Duplicate

NAP = Not applicable

peh = micrograms per liter



QUALITY ASSURANCE OBJECTIVES FOR METALS ANALYSIS
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA

Table 6-9
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Water Matrix

Soil Matrix

Water Matrix Precision Soil Matrix Precision
Accuracy (Relative Percent Accuracy (Relative Percent
Analyte (Percent Recovery) Difference) (Percent Recovery) Difference)
Aluminum 75-125 0-20 70-130 0-30
Antimony 75-125 0-20 70-130 0-30
Arsenic 75 -125 0-20 70 - 130 0-30
Barium 75 - 125 0-20 70 - 130 0-30
Beryllium 75-125 0-20 70-130 0-30
Cadmium 75-125 0-20 70-130 0-30
Calcium 75-125 0-20 70-130 0-30
Chromium 75-125 0-20 70-130 0-30
Cobalt 75-125 0-20 70-130 0-30
Copper 75 -125 0-20 70 - 130 0-30
Iron 75-125 0-20 70 - 130 0-30
Lead 75-125 0-20 70-130 0-30
Magnesium 75 -125 0-20 70 - 130 0-30
Manganese 75-125 0-20 70 - 130 0-30
Mercury 75-125 0-20 70-130 0-30
Nickel 75-125 0-20 70-130 0-30
Potassium 75-125 0-20 70 - 130 0-30
Selenium 75 - 125 0-20 70 - 130 0-30
Silver 75-125 0-20 70 - 130 0-30
Sodium 75 - 125 0-20 70 - 130 0-30
Thallium 75-125 0-20 70 - 130 0-30
Vanadium 75-125 0-20 70- 130 0-30
Zinc 75 - 125 0-20 70-130 0-30

All information is as provided in the Savannah Laboratories Comprehensive Quality Assurance Plan (CQAP), September 1992,
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Calibration
Analysis EPA Method Technique Frequency Acceptance Criteria Corrective Action
BNAs by GC'MS 8270 DFTPP Every 12 hours of  Jon abundance criteria 1) Retune instrument
sensitivity operation 2) Repeat DFTPP analysis
Calibration curve  As continuing cali- SPCCs>0.050, RSD 1) Evaluate the system
(5 point) bration (mid-point  of the CCC RF5<30% 2) Recalibrate as necessary
standard) fails
Instrument Blank  As necessary <MRL 1) Rerun
2) Clean system
Continuing Every 12 hours of  SPCCs>0.050, RSD 1) Evaluate system
Calibration operation of the CCC RFs<30% 2) Repeat calibration check
3) Recalibrate as necessary
Method Blank  Every 20 samples <MRL 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
LCS Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
MS/MSD Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
Surrogate Every sample Historical criteria 1) Rerun
2) Re-extract as necessary
VOCs by GC/MS 8240 BFB sensitivity  Every 12 hours of  Ion abundance criteria 1) Retune instrument
operation 2) Repeat BFB analysis
Calibration curve  As continuing cali- SPCCs>0.300, RSD 1) Evaluate the system
(5 point) bration (mid-point  of the CCC RFs<30% 2) Recalibrate as necessary
standard) fails
Insttument Blank  As necessary <MRL 1) Rerun
2) Clean system
3) Re-analyze affected samples
Continuing Every 12 hours of = SPCCs>0.300, RSD 1) Evaluate system
Calibration operation of the CCC RFs<30% 2) Repeat calibration check
3) Recalibrate as necessary
Method Blank  Every 12 hours of <MRL 1) Rerun
operation or as 2) Evaluate batch

needed

3) Re-extract as necessary
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Calibration
Analysis EPA Method Technique Frequency Acceptance Criteria Corrective Action
VOCs 8240 LCS Every 20 samples  Historical criteria 1) Rerun
(cont.) 2) Evaluate batch
3) Re-extract as necessary
MSMSD Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
Surrogate Every sample Historical criteria 1) Rerun
‘ 2) Re-extract as necessary
Organochlorine 8080 Calibration curve  As continuing cali- RSD<20% 1) Evaluate system
Pesticides/PCBs (5 point) bration (mid-point 2) Recalibrate as necessary
and standard) fails
TFH-L/TFH-H mod. 8015
Instrument Blank  As needed <MRL 1) Rerun
2) Clean system
3) Re-analyze affected samples
Continuing Every 10 samples  85-115% of true value 1) Evaluate system
Calibration 2) Repeat calibration check
3) Recalibrate as necessary
Method Blank  Every 20 samples = <MRL 1) Rerun
for extractable or 2) Evaluate batch
following CC for 3) Re-extract as necessary
purgeables
LCS Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
MS/MSD Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch _
3) Re-extract as necessary
Surrogate Every sample Historical criteria 1) Rerun
2) Re-extract as necessary
Metals 6010/7000  Calibration Curve Each analytical ran  0.995 correlation 1) Evaluate system
(ICP=1 point) 2) Recalibrate as necessary
(AA=3 point)
Insttument Every 10 samples <MRL 1) Rerun
Calibration 2) Clean system
Blank 3) Re-analyze affected samples
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Calibration
Analysis EPA Method Technique Frequency Acceptance Criteria Corrective Action
Metals 6010/7000 Continuing Every 10 samples  90-110% of true value 1) Evaluate system
(cont.) Calibration 2) Repeat calibration check
3) Recalibrate as necessary
Method Blank  Every 20 samples <MRL 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
LCS Every 20 samples  Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
MS/MSD Every 20 samples Historical criteria 1) Rerun
2) Evaluate batch
3) Re-extract as necessary
(a) = Historical criteria: generated by the laboratory as per SW 846 and presented in Tables 6-1 through 6-5
AA = Atomic Absorption
BFB = Bromofluorobenzene
BNAs = Base Neutral Acid Extractables
CcCC = Continuing calibration curve
DFTPP = Decafluorotriphosphine
GC/Ms = Gas Chromatography/Mass Spectrometry
ICP = Inductively-Coupled Plasma
LCS = Laboratory control sample
MRL = Method reporting limit
MS/MSD = Matrix spike and matrix spike duplicate
PCBs = Polychlorinated Bipheryls
RFs = Response Factors
SPCC = System performance check compound
TFH-L = Total Fuel Hydrocarbons-Light
TFH-H = Total Fuel Hydrocarbons-Heavy
VOCs = Volatile Organic Compounds



» Site characterization

* Alternative evaluation

* Engineering design

* Monitoring during implementation
Level I QC will be followed when using the field measurement equipment described in Section
4.2.1. This equipment is used for collecting real-time data such as groundwater pH and

temperature, and for health and safety monitoring.

Table 2-1 lists the appropriate analytical levels, where applicable, for the data types collected at
each site.



