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SECTION 1
PROJECT DESCRIPTION

On 27 February 2001, Parsons Engineering Science, Inc. (Parsons ES) was awarded a
task order (TO) under Air Force Center for Environmental Excellence (AFCEE) contract
F41624-00-D-8024 (TO24) to demonstrate the use of passive diffusion bag samplers
(PDBSs) in existing groundwater monitoring programs at one Defense Logistics Agency
(DLA) installation (Defense Depot San Joaquin — California [DDJC] - Sharpe). The
Technology Transfer Division of AFCEE (AFCEE/ERT) has initiated the PDBS
demonstration to introduce this technology to multiple Department of Defense (DoD)
installations and to improve the cost effectiveness of groundwater monitoring programs.

Diffusion sampling is a relatively new technology designed to utilize passive sampling
techniques without the need for well purging. Specificaly, a diffusive membrane capsule
isfilled with deionized/distilled water, sea ed, suspended in awell installation device, and
lowered to a specified depth in a monitoring well. Over time (no less than 72 hours), the
volatile organic compounds (VOCs) in the groundwater diffuse across the membrane and
reach equilibrium with the water inside the sampler. The sampler is subsequently
removed from the well, and the water within the diffusion sampler is transferred to a
sample container and submitted for laboratory analysis. Some benefits of using PDBSs
include reduced sampling costs and reduced generation of investigation-derived waste
(IDW).

The PDBS demonstration will be performed so that groundwater analytical results
obtained using the current (conventional) sampling method (e.g. micropurge/sample, ball
purge/sample) can be compared with results obtained using the PDBS method. Using
comparative statistics, the appropriateness of implementing PDBSs at each sampled well
will be assessed.

This work plan is organized into 8 sections including this introduction and 7
appendices. The Work Breakdown Structure (WBS) is presented in Section 2. Section 3
presents the technical approach to the project including procedures for PDBS sampling.
Project staffing, schedule, and deliverables are summarized in Sections 4, 5, and 6,
respectively. Project procedures and controls are presented in Section 7. References
cited in this document are presented in Section 8. Appendix A contains a copy of the
Statement of Work (SOW). Appendix B includes the Sampling and Analysis Plan (SAP)
which is comprised of a Quality Assurance Project Plan (QAPP) and a Field Sampling
Plan (FSP). Appendix C is the project Heath and Safety Plan (HASP) and Appendix D
is an example of atypical site-specific addendum to the umbrella HASP. Appendices E
and F present preliminary generic outlines for a site-specific work plan, and a site-specific
results report, respectively. Field analytical test kit and PDBS vendor information and
supporting documentation are included in Appendix G.
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SECTION 2
WORK BREAKDOWN STRUCTURE

This section provides a brief description of the WBS that has been established for this
project. The project number is 739730. The WBSfor this project is as follows:

WBS DESCRIPTION
01000 Project Planning and Management
04000 Sharpe PDBS Demonstration

The following task/function codes have been established to track labor hours for
separate activities that will be performed as part of this project. WBS 01000 applies to
activities that encompass the entire TO, and incorporates Tasks 07100, 07200, 08100,
08200, and 08300 which are specific to the PDBS demonstration. WBS number 04000
incorporates Tasks 16000, 17000, 18000, and 22000.

TASK/FUNCTION ACTIVITY

07100 Draft DLA PDBS Work Plan/HA SP/QAPP

07200 Final DLA PDBS Work Plan/HASP/QAPP

08100 PDBS Training Video

08200 Draft Comprehensive PDBS Report

08300 Final Comprehensive PDBS Report

16000 PDBS Kick-off Meeting

17000 Diffusion Sampler Demonstration Work Plan

18000 Diffusion Sampler Demonstration Mobilization/Field Work
22000 Site-Specific Diffusion Sampler Demonstration Report

S\ES\WP\PROJECTS\739730\3.doc




SECTION 3
TECHNICAL APPROACH

3.1 PROJECT PLANNING AND MANAGEMENT
3.1.1 Task 07100 — Draft DLA PDBS Work Plan/HASP/QAPP

This umbrella work plan has been prepared per Section 1.1.1.7.1 of the SOW
(Appendix A). The contents of this work plan are summarized in Section 1. Applicable
Contract Data Requirements Lists (CDRLS) include A013 (Work Plan), A017 (HASP),
and A018 (SAP). The draft version of this work plan will be distributed according to the
schedule presented in Table 6.1 (Section 6).

3.1.2 Task 07200 — Final DLA PDBS Work Plan/HASP/QAPP

Government comments on the draft umbrella work plan will be reviewed, responded
to, and incorporated into the final work plan. The fina version of this work plan will be
distributed according to the schedule presented in Table 6.1 (Section 6).

3.1.3 Task 08100 — PDBS Training Video

A PDBS training video will be prepared to document the uses of PDBS listed in
Section 1.1.3.3 of the SOW (CDRL B021). Specifically, the video will illustrate the
following uses of PDBS:

« Procedures for placement of multiple PDBSs in line within a monitoring well to
obtain avertical profile of contaminant concentrations;

- A protocol to collect PDBS in conjunction with conventional samples for the
purpose of chemical analysis result correlation; and

- An outline of the conceptual basis for application of PDBSs and their known
[imitations.

The video will be filmed at one of the sites identified for TO24.
3.1.4 Task 08200 — Draft DLA Comprehensive PDBS Report

The DLA comprehensive report will include a general description of the work
performed and the findings for the DLA installation sampled (DDJC - Sharpe) (CDRL
A024B). The report will include an analysis of the effectiveness of the technology, a list
of operational parameters that promote the usability of PDBS, and a list of operational
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parameters that indicate when poor performance is likely to occur. The report will
recommend cost-effective, routine metrics required to monitor the performance of PDBS
and the existing monitoring systems. Issues common to DLA, and other types of military
installations included in TO24 (i.e.,, Air Force Environmental Directorate [AFILEV,
previously AFCEV] and Base Redignment and Closure [BRAC]) will be cross-
referenced. A cost and performance analysis will be developed that includes
implementation costs, cost comparison to traditional sampling, sampling cost avoidance
generated by PDBS, and return on investment (ROI) assessment. The draft version of the
report will be distributed according to the schedule presented in Table 6.1 (Section 6).

3.1.5 Task 08300 — Final DLA Comprehensive PDBS Report

Government comments on the draft DLA Comprehensive PDBS Report described
above under Task 08200 will be reviewed, responded to, and incorporated into the final
report. The final version of the Comprehensive PDBS Report will be distributed
according to the schedule presented in Table 6.1 (Section 6).

3.2 PDBSDEMONSTRATIONS

Parsons ES will conduct a PDBS demonstration at DDJC - Sharpe. This
demonstration will include five tasks (task/function codes 16000, 17000, 18000, 21000,
and 22000) as described in the following sections.

3.2.1 Task 16000 — PDBS Kickoff Meeting

Parsons ES will attend a kickoff meeting for DDJC - Sharpe that will cover the
following items:

1. A generic PDBS presentation will be given that describes the technology and
the project objectives and scope;

2. A dite visit will be performed to see the work site, take photographs, inspect
well construction and identify special considerations;

3. Historical information/data will be gathered to the extent feasible; and

4. Diaogue with the Depot and the Depot's monitoring contractor will be initiated
to coordinate logistics and schedules, obtain necessary information, discuss
comments/questions/concerns, and discuss the roles of al project participants.

To enhance efficiency and value for Task 16000, the following activities will occur
prior to the kickoff meeting:

- At least 4 weeks prior to the kickoff meeting, identify and contact the Depot point
of contact (POC) and AFCEE/ERT to:

a) Initiate discussion of project scope and objectives with the Depot POC;

b) Discuss with AFCEE the possibility of the Depot’s contractor paying for the
laboratory analysis of PDBS samples;
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¢) Request any necessary Depot-specific items or accommodations (e.g., slide
projector and screen, conference room, Depot access clearance); and

d) Tentatively schedule the location and time of the kickoff meeting.

The Depot POC will be sent a checklist of requested information to be acquired at the
kickoff meeting (a sample checklist is presented in Table 3.1).

At least 2 weeks prior to the kickoff meeting:
a) Request information regarding travel accommodations, directions, etc.;
b) Finalize kickoff meeting schedule with all participants;
c) Arrangetravel plans (purchase airline tickets, reserve hotel/rental car, etc.);
d) Confirm with Depot POC the availability of requested information;
e) Initiate alternate information gathering strategies if necessary.
At least 1 week prior to the kickoff meeting:
a) Confirm travel arrangements/reservations;
b) Review generic PDBS presentation; and
c) Distribute kickoff meeting agenda and draft hand-outs.

Meeting minutes will be prepared by Parsons ES within 1 week after the kickoff
meeting, and will be distributed according to the schedule presented in Table 6.1 (Section
6).

3.2.2 Task 17000 — Diffusion Sampler Demonstration Work Plan

A site-specific PDBS work plan will be prepared for each installation after the kickoff
meeting and receipt of requested installation documentation. The site-specific work plan
will include a scaled Depot map showing well locations and an accompanying table
identifying the wells targeted for the PDBS demonstration. Prior Installation Restoration
Program (IRP) investigation reports will be obtained to use in developing the
design/layout of the PDBS monitoring programs and the site-specific work plan.
Monitoring wells to be used for PDBS demonstration purposes will be selected and
identified. No more than 45 monitoring wells will be evaluated at DDJC - Sharpe. The
scope of the PDBS demonstration is not expected to encompass the entire monitoring
well network at the Depot. For example, although atotal of 45 monitoring wells will be
included in the demonstration at Sharpe, it is expected that more than 45 monitoring wells
will constitute the entire monitoring network at the Depot. However, it is the intention of
AFCEE/ERT to extrapolate the results of the PDBS demonstration to al of the
monitoring wells within the network at the Depot. As such, one general objective of the
PDBS demonstration is to perform sampling across a wide range of conditions at each
installation.

3-3
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TABLE 3.1

INFORMATION GATHERING CHECKLIST
DLA PDBSWORK PLAN

Available | ltem

Administrative/Logistical

Depot access

IDW management/disposal plan

Laboratory issues, subcontracting arrangements

Current monitoring program plan

Current sampling work plan, SAP, FSP, Standard Operating Procedures (SOPs),
QAPP, Waste Management Plan (WMP), and HASP

Sampling schedule (approximate dates, frequency, etc.)

Well schedule (which wells are sampled and when are they sampled)

Anaytical schedule (which analyses are performed on which wells and at what
frequency)

Hydrogeol ogic cross-sections of site

Electronic copies of:

Recent and historical groundwater chemical data

Recent and historic groundwater elevation data

Site layout map

Sampling location map

Wl construction information

Well location (surveyed) and coordinate system

Elevation of: ground surface, top of well casing, screened interval

Total well depth

Screened interva

Wdl diameter

Casing and screen material (e.g. polyvinylchloride [PV C], stainless steel)

Filter pack material

Indication of any dedicated equipment (e.g. bladder pumps)

Boring logs for al site monitoring wells

Although only those wells scheduled for regular sampling and analysis of VOCs will
be considered for inclusion in the PDBS demonstration, other criteria will be used to
select wells for inclusion in the PDBS demonstration including:

WEélls at active and/or proposed pump and treat sites (vertical profiling at these
wells could be used to optimize the pump and treat system),

Local hydrogeology,
Historical in-well contaminant concentrations,

34
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Spatial distribution of wells, and

WEell construction details including the presence/absence of a dedicated pump
(dedicated pumps could complicate installation of the PDBS).

Site-specific addendums to the umbrella HASP and QAPP will be prepared as
necessary. Theinstallation’s HASP and QAPP will be adopted as appropriate. The draft
version of this work plan will comply with requirements specified in CDRL A013.
Government comments on the Draft Site-Specific PDBS Work Plans will be reviewed,
responded to, and incorporated into the Final Site-Specific PDBS Work Plans. Both the
draft and final versions of the site-specific work plan will be distributed according to the
schedule presented in Table 6.1 (Section 6). A preliminary outline for the site-specific
PDBS work plansisincluded in Appendix E.

3.2.3 Task 18000 — Diffusion Sampler Demonstration Mobilization/Field Work
3.2.3.1 Overview

The field work outlined in the site-specific work plan will be performed per the project
schedule presented in Section 5. However, the schedule will be modified as necessary to
accommodate regularly scheduled groundwater sampling at the Depot. One round of
groundwater diffusion samples will be collected. The scope of the demonstration will
require two mobilizations to the site: one to place the diffusion samplers inside the
selected wells, and a second to retrieve the samplers from the wells and to collect the
groundwater samples for analysis. Each PDBS sampling event will be performed
immediately prior to a regularly scheduled conventional sampling event to facilitate
comparison of analytical results obtained from both methods. A minimum sampler
equilibration period will be determined based on site-specific hydrogeol ogic data, but will
not be less than 14 days. Sampler placement will occur in a timely manner allowing the
equilibration period to be met prior to sampler retrieval and the regularly scheduled
conventional sampling event.

Diffusion sampling procedures will generally follow those outlined by the US
Geological Survey (USGS) (Vroblesky and Campbell, 2000) and are presented in detall
in the project SAP (Appendix B). The standard PDBS used for this project will be
constructed of 40-mil polyethylene tubing. The sampler dimensions are 18 inches long
and 2 inches in diameter; the sampler membrane volume is approximately 350 milliliters
(mL). Dimensions of the diffusion samplers may be modified to allow their placement in
smaller diameter wells and to allow larger volume samplers for the collection of quality
control (QC) samples. The samplers will be placed in “flex-guard” low-density
polyethylene mesh tubing for abrasion resistance and attached to a weighted polyester
rope (90-pound test, 3/16-inch braided) with cableties. The samplers will be constructed
by Eon Products (800-474-2490) unless an acceptable alternative supplier is identified
which can provide comparable samplers at the same or lower pricing. Samplers will be
shipped to the field pre-filled with distilled/deionized water.

Dissolved contaminant concentrations may vary with depth in the aquifer, particularly
at locations where the density of the primary contaminant is significantly different than
that of water (light non-agueous phase liquid [LNAPL] or dense non-agueous phase
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liquid [DNAPL]) or at locations where significant vertical hydrogeologic heterogeneities
or hydraulic gradients exist. Even at locations where the vertical extent of groundwater
contamination is large, it is possible for the contaminant concentrations to be unequally
distributed vertically. For these reasons, whether collecting groundwater samples for site
characterization, monitoring extraction system performance, or for regulatory compliance,
it is advantageous to identify vertical contaminant stratification within a well prior to
sample collection. Knowledge of vertical contaminant stratification allows for the
collection of groundwater from the depth interval that has the highest concentration of
contaminants.

Some conventional well purging methods including bailing and high-flow pumping
typicaly draw groundwater from the entire screened interval of a well. Groundwater
samples collected from a well after this type of purge will generally represent average
contaminant concentrations across an interval (e.g. the entire screened interval). Assuch,
these sampling methods can underestimate the actual maximum concentration of
contaminant at a well by diluting the contaminant concentration present at a discrete
depth interval with less contaminated water from other depths.

Alternate well sampling methods, including micropurging and diffusion sampling,
collect groundwater from a discrete depth interval. If the sampling device is placed at the
appropriate depth, these methods provide a more precise representation of the maximum
contaminant concentrations at a specific well. For micropurging however, frequently no
explicit determination of the ideal sample depth interval is made prior to sampler
placement. Instead, standard conventions are sometimes followed which typically
recommend placing the sampling device at either the center or near the top of the well
screen depending on the type of contaminant being monitored. Since these conventions
may not actually result in the sample being collected from the ideal depth, this approach
can lead to misinterpretation of the magnitude of contaminant concentrations at a
particular well.

To adequately evaluate contaminant stratification in a monitoring well, a vertical
profile of contamination across the entire saturated screened interval of the monitoring
well must be considered. In order to achieve this vertical profile for the PDBS
demonstration, an estimated average of three PDBSs will be positioned in each well. The
samplers will be distributed on a frequency of one sampler per three feet of saturated
screen.  Samples will be collected from each of the samplers upon retrieval for field
screening of target analyte concentrations. For wells that are purged by extracting
multiple casing volumes of water, groundwater from the PDBS that contains the highest
concentration of target analytes, based on field screening results, will be submitted to a
fixed-base laboratory for analysis. The depth of the PDBS that resulted in the highest
target analyte concentrations will be noted for future PDBS deployments. For wells that
are micropurged, the PDB sample collected nearest the pump intake will be submitted to
a fixed-base laboratory for analysis. If all vertical profiling samples are non-detect for
VOCs, then the PDB sample collected nearest the midpoint of the saturated portion of the
screen will be submitted for definitive analysis. In addition, if the maximum VOC
concentration occurs in a different sample than the one collected at the pump intake
(micropurge wells only), then both the sample from the pump intake and the sample
containing the maximum VOC level may be submitted to the laboratory at the discretion
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of the sampling team. Submittal of two samples per well will be subject to budgetary
restrictions.

3.2.3.2 Pre-Mobilization Preparation
Prior to field mobilization, the following tasks will be compl eted:

Finalize site-specific work plan, which will identify primary and aternate wells for
PDBS demonstration.

Coordinate sampling schedule with Depot contractor and Depot POC. Schedule the
field effort so that PDBS retrieval will occur within 24 hours of the conventional
sampling performed by Depot contractor to the extent feasible, and will allow for
the required equilibration period for the PDBSs (at least 14 days).

Identify and contact laboratory. In order to maintain consistency, the same
laboratory used by the Depot contractor for regular groundwater sample analysis
will be used for this demonstration. Discuss the possibility of having the Depot
contractor pay for the laboratory analyses of PDBS samples.

Order sample containers.
Order PDBSs and field test kits from suppliers.

Develop modified sampling procedures for non-standard wells, or for those wells
containing dedicated sampling equipment.

Complete PDBS Placement Forms (PPF) (Figure 3.1) for all wellsto be evaluated.
Assemble supplies and check for proper operation.
Make travel and lodging arrangements (including Depot access).

3.2.3.3 PDBS Deployment, Recovery, and Sampling

SOPs for the PDBS deployment and recovery are included in the Project SAP
(Appendix B).

In order to adequately perform field screening of vertical profiling samples, a
minimum of two 40-mL sample vials for volatile organic analysis (VOA) should be
collected from each PDBS. Furthermore, an additional three VOA vials from the PDB
sample which will be submitted to the fixed-base laboratory will be required for
laboratory analysis. Since it will not be possible to determine a priori which PDBS
sample will be submitted for laboratory analysis, a minimum of 5 VOA vias will be
filled from each PDBS (not including quality assurance/quality control [QA/QC]
samples).
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FIGURE 3.1

PDBSPLACEMENT FORM
PDBSWORK PLAN

PRE-MOBILIZATION DATA PDBSRETRIEVAL DATA
Installation: March AFB v PDBS retrieval date:
Installation abbreviation: MRCH PDBS rretrieva time:
Project Number: 739731 Sampler(s) initias:
WBS: 04000 Field Blank collected? [ ]ves
Well ID (exclude dashes and slashes): AMW13
Well diameter (in): 4 Sampler #1 1D MRCH\4AMW13\70.5\01
Well scheduled for QC sample collection (dup, MS, MSD)? [ ]ves Sampler #2 1D MRCH\AMW13\67.5\01
Elevation of TOC (ft amdl): 1509.85 Sampler #3 1D MRCH\4AMW13\64.4\01
Elevation of ground surface (ft amgl): Sampler #4 1D MRCH\AMW13\61.4\01
Historical maximum groundwater depth (ft btoc): 375 Sampler #51D MRCH\4AMW13\58.4\01
Historical minimum groundwater depth (ft btoc): 48.8 Sampler #6 ID MRCH\AMW13\55.4\01
Top of screen depth (ft btoc): 32.00 Sampler #7 1D MRCH\AMW13\52.4\01
Bottom of screen depth (ft btoc): 72.00 Sampler #8 ID MRCH\4AMW13\49.3\01
Analytical method: 8260B Sampler #9 1D MRCH\4AMW13\46.3\01
Sampler #10 1D MRCH\4AMW13\43.3\01
FIELD MEASUREMENTS/PDBSPLACEMENT DATA Sampler #11 1D NA
Depth to water (ft btoc): 40.79 Sampler #12 ID NA
Total well depth (ft btoc): 72.00 Sampler #13 1D NA
Length of saturated screen (ft): 31.21 Sampler #14 I1D NA
Calculated saturated screened interval (ft btoc): 40.79 - 72.00 Sampler #15 1D NA
Number of PDB samplersto deploy: 10 Duplicate #1 1D NA
Place bottom of sampler at the following depths (ft from bottom of weight) Duplicate #2 ID NA
(deeper) Sampler #1 0.76 Duplicate #3 1D NA
Sampler #2 3.78 Duplicate #4 1D NA
Sampler #3 6.80 Duplicate #5 1D NA
Sampler #4 9.82 Duplicate #6 1D NA
Sampler #5 12.84 Matrix Spike#1 ID NA
Sampler #6 15.87 Matrix Spike#2 ID NA
Sampler #7 18.89 Matrix Spike#3 |D NA
Sampler #8 21.91 Matrix Spike #4 ID NA
Sampler #9 24.93 Matrix Spike#5 ID NA
Sampler #10 27.95 Matrix Spike #6 ID NA
Sampler #11 NA Matrix Spike Duplicate #1 |ID NA
Sampler #12 NA Matrix Spike Duplicate #2 1D NA
Sampler #13 NA Matrix Spike Duplicate #3 |ID NA
Sampler #14 NA Matrix Spike Duplicate #4 1D NA
Sampler #15 NA Matrix Spike Duplicate #5 |ID NA
PDBS deployment date: 05/30/01 Matrix Spike Duplicate #6 1D NA
PDBS deployment time: 1237 Field Blank ID NA
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3.2.3.4 Field Analysis

Field screening methods and procedures will be defined in the site-specific PDBS
work plans. Potential field-screening methods include the following:

RaPID Assay (petroleum hydrocarbons) or QuickTest (volatile organic halides) kits
(vendor information and supporting documentation are presented in Appendix G);
and

Direct-sampling ion-trap mass-spectrometry (DSITMS) using USEPA Method
8265. DSITMS is an innovative technology for determining the presence or
absence and measuring the concentration of VOCs and semivolatile organic
compounds (SVOCs) in air, water, and soil samples. DSITMS introduces sample
materials directly into an ion-trap mass spectrometer by means of a very simple
interface such as a capillary restriction or a polymer membrane. Thereisvery little,
if any, sample preparation required, and no chromatographic separation of the
sample constituents, meaning that the response to the contaminants in a sample is
instantaneous.

It is anticipated that the field test kits (RaPID Assay and QuickTest) will not be
applicable at most PDBS sites due to large sample volume requirements and elevated
detection/quantification limits.

As described above, the field screening will identify the vertical variation in VOC
concentrations in the well screen intervals. Seletion of samples to be submitted to a
fixed-base laboratory for definitive analysis is described in Section 3.2.3.1. All other
sample bottles will be disposed of according to the procedures specified in the project
SAP and the site-specific PDBS work plans.

At some sites, it may be suitable to send all PDB samples to the fixed-base laboratory
for definitive analysis if this can be accomplished within the existing site-specific budget
and a suitable field-screening method cannot be implemented due to technical or schedule
issues. Decisions regarding use of field-screenign versus fixed-base laboratory
procedures will be made on a site-by-site basis.

Due to the short holding time allowable for the projected field analytical methods,
field screening will be performed in a timely manner, preferably within 24 hours of
sample collection, although the holding time will be much longer.

3.2.3.5 Waste Management Plan

Per the contract, all IDW will be managed and disposed of by the installation. IDW is
expected to include at a minimum: excess groundwater and decontamination fluids,
personal protective equipment (PPE) and sampling equipment, discarded sample
containers, and field analysis waste material. Specific procedures regarding IDW
management and disposal will be identified during the kickoff meeting for each site, and
will be described in the site-specific work plans.
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3.2.4 Task 22000 — Site-Specific Diffusion Sampler Demonstration Report

Analytical results will be compared to current practice in a scientifically defensible
manner using statistical analyses, and results will be presented in easy-to-read tables.
Statistical methods will include calculation of relative percent differences (RPDS)
between PDBS and conventional sampling results, and possibly parametric or non-
parametric analysis of variance (ANOVA) tests. The report will provide a scaled map
and accompanying table identifying the location and depth for each PDBS. The draft
version of this report will be distributed according to the schedule shown in Table 6.1
(Section 6). The site-specific report also will be incorporated into the Comprehensive
PDBS Report for DLA sites (WBS 01000, Task 08300).

The PDBS sample submitted to the laboratory for analysis may represent the highest
concentrations of contaminants in the well. However, the conventional sample may have
been collected from a different zone and may not represent the highest contaminant
concentration in the well. If concentrations from the PDBS are higher than
concentrations from the conventional method, then it is probable that the concentrations
from the PDBS are an adequate representation of ambient conditions (Vroblesky and
Campbell, 2000). If, however, the conventional method produces concentrations that are
higher by a predetermined amount than the concentrations found by using the PDBS, then
the PDBS may not adequately represent local ambient conditions. In this case, the
difference may be due to a variety of factors, including hydraulic and chemical
heterogeneity within the screened or open interval of the well, vertica flow of
groundwater within the well, and the relative permeability of the well screen (Vroblesky
and Campbell, 2000).

Considering the above guidance, if the analytical result obtained using the PDBS is
greater than or equal to the conventional sampling result, it will indicate that the PDBS
method is appropriate for use in that particular well and no further comparison of results
will be performed.

If the PDBS result is less than the conventional sampling result, further comparison of
the two results will be necessary. In thisinstance, analytical results for samples collected
using the diffusion samplers will be compared to results from the conventional sampling
using the RPD statistic which is defined by the following equation:

RPD = 100* [abs(D-C)]/[(D+C)/2]

where;

abs = absolute value
D = diffusion sampler result
C = conventional sample result

Unless otherwise noted in the Site-Specific PDBS Workplan or in the Site-Specific
Diffusion Sampler Demonstration Report, for this investigation an RPD of less than 15
(McClellan AFB, 2000) will be considered to demonstrate good correlation between
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sample results. Calculated RPDs in excess of 15 will be reviewed individually in an
attempt to determine the reason for the variance.

3.3 TECHNICAL APPROACH ASSUMPTIONS

When developing the technical aproach for this project, several assumptions were
made, including:

1. Site- or Depot-specific presentations will not be given at the kick-off meeting;
rather, a generic PDBS presentation will be prepared that is given at the kick-off
meeting.

2. Oneround of sampling will be performed in two mobilizations. During the first
mobilization, 1 sampler per 3 feet of saturated well screen will be installed to
obtain vertical profiling data. For costing purposes, installation of 3 samplers
per well is assumed. During the second mobilization, the vertical profiling
samplers will be retrieved and screened in the field as described in Assumption
#3.

3. Groundwater samples collected using PDBS technology will only be analyzed
for VOCs (Section 1.1.1.7.2 of the SOW). Anayses of vertical profiling
samples will be performed in the field using test kits marketed by Strategic
Diagnostics. Estimated analysis costs are based on the following average site
profile: 80% of primary samples per site will be analyzed for volatile organic
halides only using the QuickTest® test kit. 10% of primary samples will be
analyzed for fuel constituents only using the RapidAssay® test kit. The
remaining 10% of primary samples will be analyzed for both volatile organic
halides and fuel constituents. Field QC samples for the field analyses will
consist of 5% duplicates and 2 field blanks per installation. 20% of all samples
will require dilution and reanalysis due to elevated contaminant concentrations.
The sample with the highest contaminant concentrations will be submitted for
definitive analysis to the laboratory currently servicing the instalation; the
analytical results for this sample will be used to compare against conventional
sampling results obtained from the same laboratory.

4. Laboratory audits will not be performed on the analytical |aboratories used for
this project, including those currently servicing DLA sites. Parsons ES assumes
that the existing contractors working on these sites have conducted |aboratory
audits. Separate audits of every laboratory would be cost prohibitive and would
delay the project schedule. Parsons ES will verify whether or not an audit has
been conducted within the past 24 months. The audit should evaluate whether
or not work is being performed in accordance with the DQOs for the sites to be
evaluated by Parsons ES. If an audit has not been conducted, Parsons ES will
notify AFCEE.

5. Parsons ES will complete a Level 3 data validation of the laboratory analytical
results for 10 percent of the primary PDBS samples submitted to a fixed-base
laboratory from the Depot. 10% of the conventional sampling data (primary
samples) will also be validated by Parsons ES.

3-11

S\ES\WP\PROJECTS\739730\3.doc



6. Parsons ES will conduct PDBS demonstrations at wells with coordinate
identifiers and the GPS requirement of paragraph 3.5.3 of the SOW will not
apply. Only monitoring wells with coordinate identifiers will be sampled.

7. No permitswill be required to conduct the PDBS demonstration at the Depot.

8. Parsons ES will not provide an Environmental Restoration Program Information
Management System (ERPIMS) deliverable for PDBS data. The PDBS data
will be redundant with the VOC groundwater sample data collected using
conventional methods. Summary tables of data to be included in the PDBS
results reports will not be in ERPIMS format.

9. Parsons ES will develop alternate long-term monitoring plans for Phase II RPO
sites only. Plans will not be developed for PDBS sites; however,
recommendations for modifications to the existing plans will be provided.

10. The instructional video will be less than 10 minutes in length, and will be
professionally produced with professional voice-over talent, music as desired,
less than 20 seconds of professional 2-D animation, less than 10 video text
inserts describing a desired process, and 50 CD-ROM copies. A draft video
will initially be produced for the purpose of instructing Parsons ES personnel
from other officesin use of PDBS. A final video for delivery to AFCEE will be
prepared that will incorporate any “lessons learned” during the project.

11. Sampled monitoring wells will have an average depth of not more than 50 feet;
an average of 3 samplers per well will be used for vertical profiling. All
investigation-derived wastes will be managed and disposed of by the
installation. Three-person field crews will be used to sample wells and perform
field test kit analyses at the installation. A 10-hour work day is assumed.

12. Round 1 PDBSs can be placed in the wells at an average rate of 15 wells per
day, and retrieved at an average rate of 30 wells per day.

13. Fixed-base laboratory sample numbers assume 25% additional QA/QC samples
will be collected (field duplicates, MS/M SDs, and blanks).

14. Parsons ES will not be required to remove dedicated pumps from sampled
monitoring wells.

15. At installations where ambient temperatures will disallow outdoor or vehicular
use of field test kits, the Depot will supply a climate-controlled, ventilated (e.g.,
window and fan), indoor location for sample analysis.

16. Pairings of installations included in TO24 are assumed for field sampling
activities (i.e., the field work at installation pairs will be performed during the
course of asingle trip to reduce mobilization and travel costs).
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SECTION 4
PROJECT ORGANIZATION

TO24 will be managed from the Parsons ES Denver office. The TO team organization
is described below.

Program Management activities will be accomplished by Jack L. Sullivan, Jr., P.E., in
the Parsons ES San Antonio office. Mr. Sullivan will be responsible for contract
administration, and will serve as primary client interface on programmatic issues.

The TO/Project manager will be Linda B. Murray, P.E., in the Parsons ES Denver
office. Ms. Murray will coordinate all activities to meet the requirements of the TO scope
of work (SOW) and ensure technical review of al deliverables. These activities will
include meetings, document reviews, monthly reporting, and project management
activities. She will be responsible for coordinating with the AFCEE Contracting
Officer’s Representative (COR), Dr. Javier Santillan, and the DLA POC identified in the
SOW, LtCol Daniel Welch.

Mr. Doug Downey, P.E. and Mr. John Anthony will serve as the technical directors for
TO24. Mr. Downey and Mr. Anthony are with the Parsons ES Denver office and will
provide technical guidance and oversight to meet the project’s technical directives with
respect to PDBS and statistics, respectively.

Mr. John Hicks and Mr. John Tunks will serve as the PDBS task manager and deputy
task manager, respectively, for TO24. Both Mr. Hicks and Mr. Tunks are with the
Parsons ES Denver office and will provide project management and technical
coordination for the PDBS tasks.

S\ES\WP\PROJECTS\739730\3.doc



Addresses and tel ephone numbers of the TO management team are as follows:

Name Title Address Phone/Email Fax
Dr. Javier Sartillen AFCEECOR AFCEE/ERT (210) 536-5207 (210) 536-4330
3207 North Road emal:
Brooks AFB, TX javier.santillan@hgafoee brooksaf.mil
78235-5363
LtCol Danid Welch  DLA POC HQDLA/DSSE (703) 767-6255 (703) 767-6093
Environmentd and Safety el danid_wech@ha.dlamil
Policy Office (CAAE)
8725 John J. Kingman Rd.
Suite 2533
Ft. Belvoir, VA 22060
6221
Mr. Jack Sullivan ParsonsES ParsonsES, Inc. (210) 828-4900 (210) 828-9440
Program 901 N.E. Loop 410 amail: jack.sullivan@parsons. com
Manager Suite 610
San Antonio, TX 78209
Ms LindaMurray ~ ParsonsES 1700 Broadway, SLite 900  (303) 764-1904 (303) 831-8208
TO/Project Denver, Colorado 80290  emidl: lindamurray@parsonscom
Manager
Mr. DougDowney  ParsonsES 1700 Broadway, SLite900  (303) 764-1915 (303) 831-8208
Technicd Denver, Colorado 80290  email: doug.downey@parsonscom
Director for
PDBS
Mr. John Anthony ~ ParsonsES 1700 Broadway, SLite900  (303) 764-1910 (303) 831-8208
Technicd Denver, Colorado 80290  emil: john.anthony@parsonscom
Director for
Satidtics
Mr. John Hicks ParsonsES 1700 Broadway, SLite 900  (303) 764-1941 (303) 831-8208
PDBS Task Denver, Colorado 80290  emil: john.hicks@parsonscom
Manager
Mr. John Tunks ParsonsES 1700 Broadway, SLite 900  (303) 764-8740 (303) 831-8208
PDBS Denver, Colorado 80290  email: john.tunks@parsonscom
Deputy Task
Manager
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SECTION 5
SCHEDULE

5.1 PROJECT SCHEDULE

A preliminary project schedule is shown on Figure 5.1. The project was awarded on 27
February, 2001 with work initiated immediately. The period of performance ends on 31 July
2002. Figure 5.1 aso shows the schedule of deliverables to be submitted. The desired funds
expenditure by 30 December 2001 should be at least 75 percent. As noted in Section 3.2.3.2, the
schedule presented on Figure 5.1 will likely change significantly as Depot sampling schedules are
determined. The schedule will be updated by the project manager every other month and
distributed to AFCEE and project team personnel.

5.2 SCHEDULE ASSUMPTIONS

Because the budget established for this project relies on several scheduling assumptions, it is
critical that the schedule assumptions be adhered to or that the budgetary ramifications of change
are discussed with the client prior to schedule modifications. The following scheduling
assumptions were incorporated into development of the budget for this project:

1. The Parsons ES PDBS task manager (or his designee) and one additional staff member
(e.g., the site manager) will attend the on-site kickoff meeting. The kickoff meeting
will last no more than 4 hours, and an additional day will be spent at the Depot by the
additional staff member to gather information. Where possible, multiple kickoff
meetings were assumed to be scheduled during a single trip. In some cases, two
kickoff meetings per day were assumed for nearby installations. Kickoff meeting costs
assume that the DDJC - Sharpe, Norton AFB (BRAC site), and Castle AFB (BRAC
site) kickoff meetings are al held during one 2-day trip

2. No permitswill be required to conduct PDBS demonstrations at selected installations.

3. Round 1 PDBSs can placed in the wells at an average rate of 15 wells per day, and
retrieved at an average rate of 30 wells per day.

4. Because multiple kickoff meetings will be held during a single trip, issuance of each

draft site-specific work plan within 21 days of the kickoff meeting will not be feasible.
A mutually agreeable schedule for delivery of the draft work plans will be prepared.
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FIGURE 5.1
TASK ORDER 24 - DLA
2001 2002
D | Task Name Duration Start Finish ar1 [ aw2 | ars | a4 ar1 [ arz [ a3
1 Effective Date of Task Order 1day Tue02/27/01 Tue 02/27/01 . 02/27 : :
"2 |WBS 01000 - Project Planning and 394 days  Tue 02/27/01 Mon 09/16/02 ——
Management : i
3| Dellvery Order Kick-off Meeting 1 day Mon 03/12/01 Mon 03/12/01 |
4| poesTaiing video uodms Tueozamor  Fosascs |
5 | Project Work Plan and Health 92days Tue 02/27/01 Mon 07/09/01 | SIRIERERASRSNIE
and Safety Plan
[ Draft Project Work Plan 30 edays  Tue 02/27/01  Thu 03/29/01 @
7 Review of Draft Project Work 30 edays Thu03/29/01  Sat 04/28/01 EH
Plan
8 | Final Project Work Plan 49days  Mon 04/30/01  Mon 07/09/01 sesaasss)
9 Monthly Progress Report and 339 days Wed 02/28/01  Frl 06/28/02
Involce Preparation,
Communication
Mestings .
20 Integration and Planning 339 days Wed 02/28/01 Frl 06/28/02
Meetings
48 Project Planning Chart 330 days Wed 02/28/01  Frl 06/28/02
87 PDBS Work Plan/HSP/QPP 124 days  Frl 03/08/01  Fri 08/31/01 ‘:I:IitHd:l:l:l:l:l:I:H:H:}:l:’
88 Draft PDBS Work 23days  Fri03/08/01  Tue 04/10/01 sa5a!
Plan/HSP/QPP
69 Review of Draft PDBS Work 71days Wed 04/11/01 Fri07/20/01 m
Plan/HSP/QPP
70 Final PDBS Work 11days  Fri08/17/01  Fri08/31/01
Plan/HSP/QPP :
71 Comprehensive PDBS Report 90 days Thu11/01/01  Tue 03/28/02
72 Draft Comprehensive PDBS 44 days Thu 11/01/01  Tue 01/08/02
ek 5 iaazazs)
73 Final Comprehensive PDBS 55days Wed 01/09/02  Tue 03/26/02 : m
Report :
74 |WBS 02000 DDC, New Cumberland 272 days Mon 08/20/01  Mon 09/16/02 ._
RPO Evaluation :
75 RPO Scoping Visit 25 days Mon 08/20/01  Meon 09/24/01
Preparation/information Package
Review
76 RPO Scoping Visit 5days Tue 09/25/01 Mon 10/01/01 E
77 RPO Scoping Visit Report 4wks Tue 10/02/01 Mon 10/28/01 @
Review/Comments/Final Report
78 | Phase |l Evaluation Kick-off 2days Thu11/29/01  Fri 11/30/01 |
Meeting
79 |  Phase Il Evaluation Work 48 days Thu12/08/01 Thu 02/14/02 | imamaman;
Plan/HASP/SAP/QAPP
80 Draft Phase Il Evaluation Work 20days  Thu 12/068/01  Mon 01/07/02 E
Plan/HASP/SAP/QAPP
81 | Review of Draft Phase || 13days  Tue 01/08/02  Thu 01/24/02 gss|
Evaluation Work Plan :
82 Final Phase Il Evaluation Work 15 days Fri01/25/02  Thu 02/14/02 .
Plan/HASP/SAP/QAPP
" 83 |  Field Mobllization/Data and 16 days  Fri 02(15/02  Fri 03/08/02 i)
Information Checklists |
Task B summery gy External Milestone
Project: DLA Critical Task Cempleted : Deadline I
Date: Tue 08/28/01 12:59 PM Progress ECEEssteETEEss  Canceled m
Milestane & Delayed Start EEsEEEmamaaEEn
S:\ES\Remed\TO24\projectman\proposalischedule\2ndsubmittalDla_REVS.mpp Page 1 PARSONS ENGINEERING SCIENCE

1700 Broadway, Suite 900
Denver, Colorado 80209




FIGURE 5.1 (CONT.)
TASK ORDER 24 - DLA

2001 o [ 2002
ID | Task Name Duration Start Finish ar1 | aw2 | aws3 | aw4 | a1 | awrz | aws
84 Phase Il Evaluation Site Visit 1wk Tue 03/12/02 Mon 03/18/02 :
"85 |  Draft Phase Il Evaluation Report 13wks Tue 03/19/02  Tue 06/18/02 [ s ]
86 Phase Il Evaluation Report 2 days Wed 06/19/02 Thu 06/20/02 H
Briefing
87 Final Phase Il Evaluation Report 10 wks Frl 06/21/02 Fri 08/30/02 _
88 Regulatory Mestings/RAB 200 days  Thu11/15/01  Fri 08/30/02 _
Meetings/PMR
Meetings/Conference
89 Final Phase Il Evaluation Report 2wks Tue 09/03/02 Mon 08/16/02 E
In pdf Format
80 Electronic Sampling and 2wks Tue 09/03/02 Mon 09/16/02 .
Analysis Data Deliverable
81 | WBS 03000 DSCR, Richmond RPO 269 days  Tue 04/10/01 Wed 05/01/02
Evaluation
92 Phase |l Evaluation Kick-off 2days Wed 06/13/01  Thu 06/14/01
Meeting
93 Phase Il Evaluation Work 121 days  Tue 04/10/01  Frl 09/28/01
Plan/HASP/SAP/QAPP
ETHN Draft Phase Il Evaluation Work 102 days ~ Tue 04/10/01  Fri 08/31/01
PlarvHASP/SAP/QAPP
95 Review of Draft Phase || 11 days Fri 08/31/01  Mon 08/17/01
Evaluation Work Plan
96 Final Phase Il Evaluation Work 10 days  Mon 09/17/01 Fri 09/28/01
PlarVHASP/SAP/QAPP :
97 Field Mobllization/Data and 31 days  Fri09/07/01  Frl 10/19/01 : |
Information Checklists :
98 Phase || Evaluation Site Visit 4days  Fri10/12/01  Frl 10/26/01 | |
99 Draft Phase Il Evaluation Report 68 days  Fri10/19/01  Frl 02/01/02 _
100 Phase |l Evaluation Report 2days Wed 01/30/02 Thu 01/31/02 g
Briefing :
101 Final Phase |l Evaluation Report 11 wks  Thu 01/31/02 Wed 04/17/02 : —
| 102 | Regulatory Meetings/RAB 220 days Wed 04/25/01 Wed 04/17/02 . -_
Meetings/PMR :
Meetings/Conference [ :
103 Final Phase Il Evaluation Report 2wks Wed 04/17/02 Wed 05/01/02 | i
in pdf Format | :
104 Electronlc Sampling and 2wks Wed 04/17/02 Wed 05/01/02 : [ |
Analysis Data Deliverable :
105 |WBS 04000 Defense Depot Sharpe 129 days Tue 05/01/01 Wed 10/31/01 ‘+H+HHH+H_4++H.F'
PDBS Evaluation -
106 PDBS Kick-off Mesting 2days Tue 05/01/01 Wed 05/02/01 g :
107 Diffusion Sampler Evaluation 67 days Mon 06/18/01  Thu 09/20/01 %ﬂ
Work Plan .
108 Draft Diffusion Sampler 54days Mon 06/18/01  Fri 08/31/01 §
Evaluation Wark Plan M]
108 Final Diffusion Sampler 13days Tue 08/04/01  Thu 08/20/01 : @
Evaluation Work Plan :
110 Diffusion Sampler 28 days Mon 09/24/01  Wed 10/31/01 @
Evaluation/Mobllization/Field
Work |
L
Task B svmen P External Milestone @
Project: DLA Critical Task [T completed T  eadine
Date: Tue 08/28/01 12:59 PM Progress T — m
Milestone & Delayed Start B
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SECTION 6
PROJECT DELIVERABLES

All hard copy deliverables will be submitted on recycled content paper and printed
double sided unless otherwise specified by the Air Force. All deliverables will be
provided to AFCEE and the designated installations according to format, content, and
schedule as described herein. The project deliverables will be prepared and submitted as
presented in Table 6.1. A number designation in Table 6.1 denotes the number of copies
that will be transmitted on recycled content paper. The designation “Letter” in Table 6.1
denotes that only a copy of the transmittal cover letter will be provided. The designation
“E” denotes that a deliverable will be transmitted via e-mail (preferred) or on a compact
disk. The designation “W” indicates that a deliverable will be posted on an AFCEE-
approved project website (see Section 7.3). All deliverables posted to the project website
will bein “read only” format.
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TABLE 6.1

PROJECT DELIVERABLE SUMMARY
DLA PDBSWORK PLAN

DISTRIBUTION

Item Number Depot AFCEE/ AFCEE/ HSW/ M eeting HQ

of Pages | POC ERT? M scDY PKVCBY | Attendees | DLA/DSS-EY
Meeting Minutes (CDRL B003) 5 0 E Letter 0 1 0
Draft Comprehensive Work Plans (CDRL A013) 100 0 w Letter 0 0 W
Final Comprehensive Work Plans (CDRL A013) 100 0 1/E/W Letter Letter 0 2/EIW
Draft Site-Specific Work Plans (CDRL A013) 25 0 w Letter 0 0 W
Final Site-Specific Work Plans (CDRL A007B) 25 0 1 Letter Letter 0 2
Draft Site-Specific Technical Report NA W W 0 0 0 0
(also included as an appendix in the Technical Comprehensive Report)
Draft Comprehensive Technical Report (CDRL A024B) 200 w w Letter 0 0 w
Final Comprehensive Technical Report (CDRL A024B) 200 5/E/W 3/E/IW Letter Letter 0 3/E/IW

A number designation in Table 6.1 denotes the number of copies that will be transmitted on recycled content paper.

The designation “Letter” in Table 6.1 denotes that only a copy of the transmittal cover letter will be provided.

The designation “E” denotes that a deliverable will be transmitted via e-mail (preferred) or on a compact disk.

The designation “W” indicates that a deliverable will be posted on an AFCEE-approved project website (see Section 7.3).
¥ Dr. Javier Santillan (see Section 4 for address information).

b Addressto recipient at 3207 North Rd., Brooks AFB, TX 78235-5363.

¢ LtCol Dan Welch (see Section 4 for Addressinformation).
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SECTION 7
PROJECT PROCEDURESAND CONTROLS

This section describes the standard procedures that will be used to efficiently complete
the assigned work and the project controls which will be implemented to track costs and
organize project documents. This section has three subsections. project communications,
field data collection and sample identification, and project website.

7.1 PROJECT COMMUNICATIONS

All written communication with AFCEE or DLA instalation officials will be signed
by the project manager unless site managers or other project personnel are specifically
authorized to do so. Any person having verbal communication with AFCEE that will
impact cost or schedule will prepare a record of telephone conversations and provide a
copy to the project manager. The project manager will inform the program manager, who
will write a letter to the AFCEE Contracting Officer providing notification of the cost or
schedule impact. Site managers will provide the primary line of communication with
Depot personnel while arranging site demonstration support and throughout each
demonstration. If the conversations involve decisions that will impact budget or
completion dates, they will be recorded in writing and provided to the project manager as
soon as practicable. Copies of phone conversations will be kept in appropriate program-
or installation-specific files. If parties to the conversations request copies, they will be
provided. All correspondence with AFCEE should be addressed to Dr. Javier Santillan
(the primary technical point of contact). Key project personnel are listed in Section 4.

Parsons ES does not plan to communicate with regulatory agencies under this delivery
order. The document originator will log all correspondence and transmittals with the
proper file designation, (in the upper right hand corner) per the filing system.

All deliverables associated with this TO will be reviewed and signed by the Parsons
ES Project Manager or their designee. The number of reports required for each
deliverable is shown in Table 6.1 and details regarding the review/comment stage are
provided in Figure 5.1.

7.2 FIELD DATA COLLECTION AND SAMPLE IDENTIFICATION
7.2.1 Field Personnel and Documentation Requirements
The field team will consist of the site manager or hisher designee and a field

engineer/scientist/technician. These people will be responsible for collecting al required
field data in an organized, legible fashion. Data will be recorded in bound field log
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books, computer spreadsheets, and/or hardcopy field data forms. Documentation
activities are described more fully in the project SAP.

7.2.2 Sample ldentification System

Including primary samples and QA/QC samples (duplicate, matrix spike, matrix spike
duplicate, field blank, and trip blank samples), a total of six different types of samples
will be collected as part of this investigation for laboratory analysis. Each laboratory
sample will be assigned a unique sample identification number that describes where the
sample was collected and provides decoding information to identify QA/QC samples.
The sample numbering system that will be used is unique to the site and location
sampled. Each number will consist of 4 identifying pieces of information separated by
slashes.

[Code for DEPOT]\[Code for LOCATION]\[Code for DEPTH]\[Code for TY PE]
The codes to be used in al sample identification numbers are summarized in Table 7.1.

TABLE 7.1
SAMPLE IDENTIFICATION NUMBERING SYSTEM
DRAFT DLA PDBSWORK PLAN

DEPOT LOCATION DEPTH TYPE
Prlrr;ary =01
Depth (ft) below | Duplicate = 10
Well We?I casing | Field Blank =02

a S top of
Sharpe = SHRP | identification | 76 " of PDBS [ Trip Blank = 03

number midpoint. Matrix Spike = MS

Matrix Spike Duplicate = MD

Example Sample Number:

SHRP\MW235\12.4\01 Primary sample (01) from the PDBS whose middle depth
was 12.4 feet (12.4) below the top of well casing (TOC) at
monitoring well MW-235 (MW235), DDJC - Sharpe
(SHRP).

7.2.3 Holding Times

After samples have been collected, they will be delivered to the laboratory for anaysis
as soon as possible after collection in order to ensure that the most reliable and accurate
results will be obtained. The holding time begins from the time of collection in the field.
The laboratory holding time for VOC groundwater analysis is 14 days, if the sample is
properly preserved.

7.2.4 Shipping Requirements

Shipping containers will be secured using packaging tape and signed custody seals to
document that the samples have not been disturbed during transport. The custody seals
will be placed on the containers so they cannot be opened without breaking the seal.
Copies of the signed Chain-of-Custody forms will be delivered to Parsons ES with the
laboratory data packages. The originals will remain on file with the laboratory.
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7.3 PROJECT WEBSITE

A project website for TO24 has been designed and implemented. This site is
published by Parsons ES for TO24 to facilitate the review and comment process of draft
reports and for the posting of final reports identified in Table 6.1 with a“W”. To access
the site, type the following address into your web browser:

http://projectl.parsons.com/TO24

This will open up the login page. A password must be entered at the login page in
order to access the website home page. The password to enter the site is: t024. Please
note that the password is case sensitive and should be entered exactly as shown here.

On the home page of the website are active links to each type of deliverable posted.
Clicking on any of the active links will take the user to the associated deliverable page.
On each deliverable page are active and inactive links to each site-specific document.
The complete list of each type of document will be present as inactive links on each
deliverable page. As each document is completed it will be posted to the web page and
the associated link will become active.

Each document will be posted as one or more Adobe Acrobat Portable Document
Format (PDF) files. When an active link to a document is clicked the user will be
prompted to choose whether to view the document on the web site or download it and
view it on alocal computer. In order to view a PDF file, the user must have a copy of
Adobe Acrobat Reader installed on their computer. If the user does not have a copy of
the Adobe Acrobat Reader, they can follow a link that is provided at the website home
page which will direct them to a location where they can download this software at no
charge.

For comment documentation purposes, download the comment template beneath the
active link on the home page. The recipient list on the home page beneath the active link
provides installation-specific recipient lists. When the review process is complete, each
reviewer will E-mail their completed comment template to the installation-specific
recipient list associated with the associated document just reviewed. The comment
template must be compl ete to facilitate the comment-response process.

The TO24 project website is managed and maintained by Parsons ES. Please forward
any comments or suggestions to the Parsons ES Project Manager, Linda B. Murray.
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STATEMENT OF WORK
for

REMEDIAL PROCESS OPTIMIZATION SUPPORT AND
DEMONSTRATION OF PASSIVE DIFFUSION BAG SAMPLING
TECHNOLOGY AT SEVERAL
DEPARTMENT OF DEFENSE INSTALLATIONS

1. INTRODUCTION

The purpose of this statement of work (SOW) isto provide services, technical man-hours,
and materials to support Remedia Process Optimization (RPO) evaluations, demonstrate
the effectiveness of Passive Diffusion Bag Samplers (PDBS), and perform natural
attenuation related studies at selected Department of Defense locations worldwide.
Services shall include developing a Work Plan with supporting documents, and a project
schedule; preparing project management reports; installing and operating the PDBS(s),
collecting and analyzing environmental samples; demobilizing at the end of the
demonstration; preparing technical reports; and attending meetings, as requested. An
RPO Phase Il Evaluation is an intensive evaluation to explore system optimization, new
technology, regulatory opportunities, or monitoring optimization at a particular
restoration site/system. Benefits of RPO include better tracking of remediation progress,
reevaluation of cleanup goals, reduced O& M costs, ensuring protectiveness, and
accelerated site closure. Benefits of PDBS include significant reduction of investigation
generated waste, reduction in sampling man-hour requirement, and capability to
vertically profile the well being sampled.

1.1 SCOPE

111 Title! Services.

1.1.1.1 Incarrying out any work assignment issued, the Contractor shall furnish the
necessary personnel, services, equipment, materials, and facilities and otherwise
do everything necessary for or incidental to the performance of work set forth
herein.

1.1.1.2 Primary services include three major groups
1.1.1.2.1 RPO Phasel and Phase Il assessments asdiscussed in 1.1.1.3,

1.1.1.2.2 PDBSimplementation as described in 1.1.1.6, and
1.1.1.2.3 Monitor Natural Attenuation related issues
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1.1.1.3 Primary services under this task order include the performance of an RPO Phase |
Evaluation at one (1) DLA locations-and RPO Phase Il Evaluations at two (2)
DLA locations.

1.1.1.3.1 Theanticipated RPO Scoping Visit (RSV) Phase | Evaluation

locations under thistask order are:

1.1.1.3.2 Defense Depot Center (DDC), New Cumberland

1.1.1.4 For each RSV Phase, the Contractor shall provide one team member and
accomplish the following tasks:

Review the pre-visit information package/become familiar with the
sites’ location, conceptual site model, risk issues, and status.
Attend the RSV Scoping Visit

Interview project managers on the approach and system operation of
each site

Make specific RPO recommendations based on the 6 RPO strategy
components

Identify sites/areas which could benefit from detailed RPO Phase |1
Evaluations

Contribute to the draft RPO Scoping Visit Report

Contribute to the RPO Scoping Visit Out-brief

Make additional comments on the draft RPO Scoping Visit Report
after the RSV

1.1.1.5The anticipated RPO Phase || Evaluation locations under this task order are:

1.1.1.5.1 Defense Service Center Richmond (DSCR), and DDC

1.1.1.6 RPO Phase Il Evaluation activities include inspection of extraction and
treatment systems, collection of environmental samples, and completion of field
tests to identify and evaluate optimization opportunities. The Contractor shall
accomplish the following general tasks for each Phase Il Evaluation:

Review key regulatory decision documents and historical monitoring
and system performance data and compl ete a site visit to become
familiar with site complexities and remediation system operations.
Prepare a Phase || work plan outlining site-specific evaluation
activities;

Review the ultimate remediation goals for the site to ensure they are
appropriate and reflect current regulatory options,

Complete adesign review and update of the conceptual site model.
Review current performance criteria. If no performance criteriaexist,
develop performance criteriathat are clearly defined and measurable;
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Evaluate remedial system effectiveness to determineif ultimate
cleanup goals can be achieved with the existing remedy ( or are new
technologies required);

Evaluate site and system monitoring and analytical protocols to
determine if they are appropriate for the in-place remedy and
remediation time frame;

Evaluate system efficiencies and identify both short-term and long-
term optimization opportunities;

If needed, identify new regulatory approaches and/or new technical
approaches to achieve the ultimate remediation goals for the site and
perform a cost-benefit analysis for recommended changes; and,
Prepare a Phase Il final report which summarizes system
protectiveness and effectiveness eval uations and recommends new
regulatory and technical approaches, including short- and long-term
optimization opportunities.

1.1.1.7 Primary services shall also include those items necessary to demonstrate and
evaluate PDBS technology, “betatest” the Draft Final Interagency Guidance
Document For Use Of Polyethylene-Based Passive Diffusion Bag Samplers To
Obtain Volatile Organic Compound Concentrations In Wells (PDBS Guidance),
and provide feedback to the PDBS workgroup to update the Interagency PDBS
Guidance Document for Installation Restoration Program (IRP) managers. It is
expected that this document will be used when designing new monitoring
programs, and revising existing Remedial Action Operation (RA-O) monitoring
and long-term monitoring (LTM) programs. The work shall include the
following:

11171

11172

11173

11174

The contractor shall initialy prepare three work plans (WP). One WP
will address Base Closure and Realignment Act (BRAC) sites. The
second WP will cover al active sites (ERA). The third will address the
Defense Logistics Agency (DLA) Installations.

The BRAC work plan will consider implementation of PDBS
technology demonstration at up to 45 wells per installation. Only
wells that are monitored exclusively for volatile organic compounds
(VOC) will beincluded. Inorganic analytes will be sampled only if a
sampler is developed for such analytes.

The ERA work plan will only consider implementation of PDBS
technology demonstration at selected sites on ERA installations. All
monitored VOC wells at the selected sites will be included in the study.
Inorganic analytes will be sampled only if asampler is developed for
such analytes.

The DLA work plan will only consider implementation of PDBS
technology demonstration at selected DLA installations (Assume
installations to be Defense Depot San Joaquin [DDJC] Sharpe only).

S\ES\WP\PROJECTS\734429\194.doc -3-



F41624-00-D-8024-0024
Attachment 1
Page 4 of 39

All monitored VOC wells (100 wells) at the selected installation will
be included in the study.

1.1.1.7.5 PDBSanaytical resultswill be compared to current practicein a
scientifically defensible manner using statistical analysis, and
presenting the comparison in easy to read tables.

1.1.1.7.6 The Contractor shall obtain and review existing monitoring data from
four California BRAC installations (Castle-45 VOC wells, George-45
VOC wells, March-45 VOC wells, and Norton-45 VOC wells).

1.1.1.7.7 The Contractor shall obtain and review existing monitoring data from
the 18 sites selected at ERA Installations (Andrews, Bolling, Buckley,
Cape Canaveral, Charleston, Columbus, Edwards, Eglin, Kirtland,
Patrick, Shaw, Vandenberg) Each of the 18 sites will approximately
contain 30 VOC wells.

1.1.1.7.8 The Contractor shall obtain and review existing monitoring data from
the selected DLA installations. The DLA installations will be DDJC at
Sharpe.

1.1.1.7.9 The objective of site selection isto apply and Beta Test the technical
approach presented in the draft final PDGS Guidance and optimize
existing or proposed RA-O/LTM monitoring program(s). The
Contractor shall identify any data gaps in the existing site information
and brief the AFCEE COR on the need for, and an estimated cost to
obtain, the missing data.

1.1.1.7.10 At every PDBS site except DDJC-Sharpe, the Contractor shall apply an
appropriate algorithm (such as MAROS) to determine the site wells
that provide relevant and sufficient information. Wells that are
redundant will be eliminated from the monitoring program after
demonstrating their irrelevancy to the program managers, and with
regulatory concurrence. The algorithm may identify that additional
sampling locations are required. The additional sampling locations,
thelir justification, and measurement uncertainty shall be included in the
site specific report.

1.1.1.7.11 Redundancy in sampling locations (wells) may not only be spatial but
also temporal. The selected algorithm shall assess the relevancy of the
frequency of sampling considering all applicable parameters including
groundwater velocity, seasonal variations, and plume dynamics.
Irrelevant wells will be proposed for decommissioning.

1.1.1.7.12 The MAROS Tool shall be used at six (6) sites. March, Buckley,
Andrews, Bolling, Charleston, and Columbus. An aternate algorithm
will be used at all other sites except DDJC-Sharpe. Any significant
differencesin the algorithms' recommendations will be identified,
discussed, and options presented to resolve any significant
discrepancies.
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1.1.1.7.13 The Contractor shall prepare three written PDBS reports one BRAC,
one ERA, and one DLA.

1.1.1.7.14 The BRAC PDBS report shall include a general description of the work
performed and the common findings for all installations sampled. The
appendices will include detailed reports for each BRAC installation.

1.1.1.7.15The ERA PDBS report shall include a general description of the work
performed and the common findings for all the ERA sites. The
appendices will include detailed reports for each ERA site.

1.1.1.7.16 The DLA PDBS report shall include a general description of the work
performed and the common findings for all installations sampled. The
appendices will include detailed reports for each DLA installation.

1.1.1.7.17 Each PDBS report shall include an analysis of the effectiveness of the
technology, alist of operational parameters that promote the usability
of PDBS, and alist of operational parameters that indicate when poor
performanceis likely to occur. Each report shall recommend the cost
effective, routine metrics required to monitor the performance of PDBS
and the existing monitoring systems. The reports shall also present any
recommendations for modifications to the existing monitoring
program(s) that may enhance operational control, or terminate long-
term monitoring. Issues common to BRAC, ERA, and DLA will be
cross-referenced in all reports.

1.1.1.7.18 The Contractor shall include a cost and performance analysisin the
technical reports. These report shall include implementation costs, cost
comparison to traditional sampling, sampling cost avoidance generated
by PDBS, and return on investment assessment.

1.1.1.8 Primary services shall also include conducting several natural attenuation related
studies. These studies will be conducted on available data site visits generally
will not be required

1.1.1.8.1 Comparison of direct push well datato data from conventional wells.
The contractor shall review the data from numerous natural attenuation
study sites (not to exceed 15 sites) where the cone penetrometer was
used to install wells. The contractor shall compare the overall plume
definition resulting from the analytical data from the cone penetrometer
wells to the plume definition resulting from analytical datafrom the
conventional wells alone. Determine if the data from the direct push
wells is compatible/reasonabl e as compared to the data from the
conventional wells. Coordinate through the AFCEE COR with a
project being conducted by the AFMC lab at Tyndall AFB that is
doing direct comparisons with side by side push versus conventional
wells.
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Weathering Study Follow-on. The original study prepared by Parsons
(Light Nonagueous-Phase Liquid Wesathering at Various Fuel Release
Sites — September 1999) for AFCEE identified some good data for JP-4
sites. However, additional data could improve the confidence and
accuracy of weathering rates for source areas. Also, additional dataon
other fuel types would help calculate weathering rates. These rates are
used to predict the life of the source area. The better accuracy with
which we can estimate the weathering rate, the better we can model the
plume life span. Additional data shall be obtained from up to 6 sites.
The proposed sites are Shaw, Eaker, Offutt, Myrtle Beach, Pope, and
Beaufort MCAS. It isnow several years after theinitial study, and
weathering related sampling data can be taken again and comparisons
made to the historic data on file.

Revision of Technical Protocol for Implementing Intrinsic Remediation
with Long-Term Monitoring for Natural Attenuation of Fuel
Contamination Dissolved in Groundwater. The original protocol was
prepared in 1995. The contractor shall prepare arevision to the
protocol that includes more recent developments of modeling
techniques, knowledge of weathering rates, long term monitoring
reguirements, historical plume behavior, and regulatory requirements.
The revised protocol shall be delivered to the government.

Title !l Services.

The Contractor shall perform supervision, inspection, and oversight of

environmental construction or monitoring projects that are being implemented
(by the installation’ s prime contractor) as aresult of the RPO study.

At each installation, the Contractor shall train DoD Installation personnel and

base-contractor personnel in PDBS implementation and to conduct RSV Phase
| assessments. This training should not exceed sixteen (16) classroom hours
and eight (8) field hands-on hours.

- The Contractor shall provide training materials including the AFCEE RPO
Handbook and AFCEE PDBS Guidance.

Other Environmental A-E Services.

1131

Secondary services incidental to the primary services include collecting
and analyzing groundwater samples for volatile organic contaminants of
concern and potential intermediate degradation products. Any
interfering component will be identified. Guidance will be prepared to
facilitate wider implementation of PDBS (see 1.1.3.3).

1.1.3.2 Whenever possible, the Contractor shall use the analytical |aboratory sub-

contracted by the installations' prime contractor to maintain data
comparability. Quality assurance samples such as blind samples will be
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used to determine the laboratory’s precision. Thisinformationis
essential to assess the contribution of analytical variance to the analytical
result due to sampling method (PDBS Vs. traditional).

1.1.3.3 The contractor shall prepare a PDBS training video documentary. The
format of the documentary shall be animated and/or a narrated video
record of the installation of PDBS, their retrieval, and VOC sample
preparation for shipment. The documentary shall illustrate all the uses of
PDBS including:

1.1.3.3.1 Monitoring-well placement of multiple PDBS in line to locate the
section(s) of the aquifer(s) that are contaminated

1.1.3.3.2 Monitoring-well protocol to collect PDBS and conventional
samples for the purpose of chemical analysis result correlation

1.1.3.3.3 The documentary shall include a section outlining the conceptual
basis for application of PDBS and their known limitations

2. APPLICABLE DOCUMENTS

21 AIRFORCE DOCUMENTS

The Contractor shall comply with the most current version of the AFCEE
Technical Services Quality Assurance Program, Manual for Contract Deliverables.
However, the installations’ regulator-approved planning-documents and guidance
will have priority and will be followed to assure data comparability. In all cases,
existing installation documents will be used to their fullest extent to minimize
duplication of effort in developing plans called for in this SOW.

2.2 COMPLIANCE DOCUMENTS

The Contractor shall comply with al federa, state, and local regulatory agency
requirements and applicable statutes, policies, and regulations.

2.3 GUIDANCE DOCUMENTS

2.3.1  All work for this SOW shall conform to the maximum extent practicable to the applicable
requirements of the following guidance documents:

2.3.2  Guidance for Conducting RI/FSs Under CERCLA (Office of Solid Waste and Emergency
Response [OSWER] Directive 9335.3-01)

233 Test Methods for Evaluating Solid Waste (SW-846), Third Edition (1986) and Updates (U.S.
Environmental Protection Agency [EPA], OSWER)
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234  Guidance on Remedia Action for Contaminated Groundwater at Superfund Sites (OSWER
Directive 9283.1-2), 1988

235 A Compendium of Superfund Field Operation Methods (EPA/540/P-87/001, OSWER
Directive 9335.0-14), December 1987

2.3.6  Draft Final, Guidance Document For Use Of Polyethylene-Based Passive Diffusion Bag Samplers
To Obtain Volatile Organic Compound Concentrations In Wells, October 2000

2.3.7  Air Force Remedial Process Optimization Handbook (Interim Final, December 1999): The Air
Force Remedial Process Optimization Handbook (Interim Final, December 1999) provides
guidelines for completing Phase 1| RPO evaluations and is considered the primary reference for
this project. The reference documents listed in Appendix A of the Air Force Remedial Process
Optimization Handbook (December 1999) shall also be used as guidance when complying with the
requirements of this task order

2.3.8 HQ Air Combat Command (HQ ACC) Site Closure Guidance Manua (SCGM)
239 AFCEE Remedia Action Operation/Long-Term Monitoring (RAO/LTM) Guidance Manual

2.3.10 Other AFCEE, USACE and DoD guidance relevant to the installation

24 BASE-SPECIFIC DOCUMENTS

The Contractor shall be responsible for obtaining through the base Environmental
Management Office any documents that may assist the Contractor in accomplishing the
scope of work. In particular, the Contractor shall be responsible for obtaining prior IRP
investigation reports to use in determining the history of the site, design/layout of the
monitoring program(s), and development of a site-specific Work Plan.

3. ADMINISTRATIVE AND MANAGERIAL REQUIREMENTS

Perform management and planning functions, as well as performance measurement and
cost status reporting, during the course of this effort as specified in 4.1.

3.1 MEETINGSAND CONFERENCES

311 Post Award M eeting/T eleconfer ence.

After the issuance of the TO, the Contractor shall attend a post award meeting with
AFCEE, AFBCA, and DLA personnel, held at AFCEE headquarters, to obtain consensus
on the goal's, objectives, expectations, and schedule for the project. The meeting will also
review candidate bases for PDBS and confirm selection of candidate bases. The final
version of the post award meeting minutes shall be prepared and distributed prior to
commencement of any site visits for gathering of project data.
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Once candidate bases have been confirmed by AFCEE each selected base shall be visited
and an on-site kickoff meeting held. The following personnel will participate in the on-
site meetings: AFCEE Contracting Officer Representative, AFBCA representative (for
BRAC bases), aDLA representative (for DLA installations), the Contractor, regulatory
representatives (if invited by the installation), and base personnel. The following items
shall be covered (CDRL B001, B002, BOO3):
» Overview of the selected facility system history, goals, and objectives
* Overview of applicable remedia decision documents currently in place or
pending
* Regulatory agency concerns
*  Community and stakeholder involvement and expectations
»  Specific Human and Environmental Risk-Based Criteria used in ROD or Decision
Document (DD)
» Changesin regulatory requirements since the ROD or DD
» Current and future Federal Facilities Agreement (FFA) schedule for selected
facility
» Siteand/or operable unit technical reviews
* Review of operating remedial systems performance history
» Overview of current or upcoming remedial design activity
* Anticipated data needs and potential sources or timelines
* Project logistics and schedules
* Review of current LTM program

3.1.2 Progress Meetings.

The contractor shall attend up to two (2) quarterly progress meetings held at AFBCA or
DLA headquarters. The Contractor shall prepare all materials and handouts for each
briefing they present. Attend progress meetings with the installations and/or AFCEE
representative(s), as listed in the site specific workplans. (CDRL B001, B0O02, BOO3)

3.1.3 Integration and Planning M eetings.

The contractor shall hold meetings (not to exceed 6) with AFCEE at their Denver facility
as the RPO projects (AFBCA and DLA) move from phase | to Phase Il. Responsible
federal facility personnel will also attend these meetings. The purpose of these meetings
shall be to review workplans and schedule implementation of PDBS and RPO
recommendations. It isthrough these meetings that any recommended variations from
the project plan(s) and specifications shall be identified. (CDRL A001, BOO01, BO02,
BO03)

3.14 Attend Public M eetingsand Hearings.

Asrequested by AFCEE, AFBCA, and DLA the Contractor shall present the RPOresults
to the Restoration Advisory Board (RAB) at the selected bases. The Contractor shall
present technical information and provide logistical support (e.g., preparation of
handouts, report(s), recordings, verbatim transcripts, slides, or synopsis of the
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meetings/hearings) for events and/or meetings in support of the Government’s position.
(CDRL B001, B002, BO03)

3.1.5 Final Meeting.

The Contractor shall attend afinal meeting to present the results of the demonstration to
the Air Force. The Contractor shall be responsible for preparing all presentation
materials.

3.2 REGULATORY/PROFESSSIONAL INTERFACE

The contractor shall prepare for and attend two regulatory agency meetings at each
selected BRAC, and one regul atory agency meeting at each selected ERA facility to brief
concerned parties. These meetings do not apply to the PDBS tasks. The primary purpose
of the first meeting isto gain consensus and acceptance of the optimization
recommendations for the RAO and LTM programs, and to gain concurrence on the
relative prioritiesfor RPO/ Phase Il implementation and follow up. When requested, the
Contractor shall attend a second regulatory agency meeting (for AFBCA sites only) at
each selected facility to present a six-month update of the implementation. Feedback and
comments from these meetings shall be addressed in the final document submittals.

The Contractor shall assist in the application of general and site specific regulatory
requirements that pertain to assigned AFCEE projects and maintain currency with
changing DOD, Federal, State, local, and host nation statutes and regul ations as follows:

3.2.1 | nter actions.

Assist AFCEE in interactions with: military and federal activities/agencies,
state/local/host nation agencies; the public; and other interested parties during
administrative or judicial proceedings related to the assigned AFCEE project. Assistance
shall include providing presentation materials, agendas, minutes, publications, news
releases, public notices, and maintain/update mailing list. (CDRL B001, B002, BO03)

3.2.2 Comments.

Assist AFCEE in project technical review, analysis, and discussions to integrate
comments from federal, state, host nation, and local Governments on programs and
related data and studies. Develop options for responses and prepare report(s) to
communicate Government environmental priorities to regulatory agencies, consultants,
interested parties, and other private/public/Government interest, as directed by AFCEE.
(CDRL A002)

323 Inter pretation.

Assist AFCEE with the review and interpretation of new statutory and regulatory
requirements and make recommendations for Government facility planning and
environmental policy integration asit applies to the assigned AFCEE project. (CDRL
A002)
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3.3 SPECIAL NOTIFICATION

3.3.1 Health Risks.

Immediately report to the Contracting Officer and the Contracting Officer’s
Representative (COR), viatelephone or e-mail any issues or incidents which may
indicate potential imminent risk to contracted, federal, or host nation personnel, or the
public at large or the environment. Following the telephone or e-mail notification, a
written notice with supporting documentation shall be prepared and delivered within
three (3) working days to the Contracting Officer. Upon request of the Contracting
Officer , or their COR, provide pertinent raw laboratory data within three (3) weeks of
the telephone or e-mail notification, documenting the concern and risk. (CDRL AQ003)

332 I dentification and Change of Critical Contractor Personnel.

Submit an organizational chart displaying key personnel involved in the effort and their
respective labor categories. Notify the COR of all professional personnel to work on
specific tasks under the task order. Obtain COR approval of any proposed changesin
project personnel along with the steps taken/proposed to ensure there are no impactsto
the schedule or costs associated with individual tasks. Identify to the COR all
subcontractors to be used under task orders issued pursuant to this SOW, prior to contract
and work being initiated. Provide to the COR subcontractor qualifications prior to
contract utilization. (CDRL A004)

333 Unexploded Ordinance (UXO).

If the potential for unexploded ordinances (UXO) exists, the contractor shall insure work
site has been cleared of all UXOs prior to commencement of field activities. If UXOs are
discovered during field activities, immediately report the discovery to the base point of
contact (POC) and COR viatelephone. Commencement of field activities cannot
continue until clearance is authorized by the CO. (CDRL A003)

34 LABORATORIES

The default laboratory in all cases will be the laboratory being used to analyze the DoD
installation environmental samples. If the installation’s Government-Service-Center
(AFCEE, USACE) has not performed an audit of the laboratory within the last 12
months, the contractor shall notify AFCEE of this deficiency. Vertical profiling PDBS
samples will be screened in the field using field test kits, and a single sample per well
will be submitted to the fixed-base laboratory based on the field screening results.

341 General.

Laboratories may be subject to on-site AFCEE audits of their Quality Assurance/Quality
Control (QA/QC) protocols and procedures. All laboratories shall meet Data Quality
Objectives (DQOs) specified in task order project-specific Sampling and Analysis Plan(s)
(SAP). Thelabs shall perform QA/QC requirements as specified in the project/site
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specific SAPs. The analytical capabilities of the laboratory shall be sufficient for the
methods specified in the SAP, and the laboratory shall have sufficient through-put
capacity to handle the necessary anaytical load during all field activities.

34.2 On-site Laboratories.

An on-site laboratory may be utilized for the analytical methods required by the approved
project/site specific SAP. The laboratory shall meet all applicable certification
reguirements for the necessary analysis methods prior to itsimplementation. On-site
laboratories shall meet the DQO and QA/QC requirements specified in the site specific
SAP. All proposed deviations from the above requirements shall be submitted in writing
to the COR for concurrence prior to proceeding with the affected work. (CDRL A006)

35 WORK SITE REQUIREMENTS

351 Safety Requirements.

Responsible for protecting the lives and health of employees and other persons;
preventing damage to property, materials, supplies, and equipment, avoiding work
interruptions and complying with OSHA safety and health regulations and Base safety
office requirements. All on-site workers (contractor and subcontractor) performing
hazardous operations, including working with hazardous materials, must have completed
the OSHA 1910.120 HAZWORPER training and/or other applicable training, plus annual
refresher courses. Maintain documentation supporting training records and have written
Health and Safety Plan on site available for workers and/or regulatory review. Provide
the CO copies of any OSHA report(s) submitted during the duration of the TO. (CDRL
A007)

352 Work-Site Maintenance.

Maintain the work siteto: prevent the spread of contamination, provide for the integrity
of the samples obtained, provide for the safety of al individualsin the vicinity of the
work site areas, and prevent the release of any contamination to the environment. The
work site shall be well marked to prevent inadvertent entry into all work areas. Accessto
work areas shall be monitored and thoroughly controlled. Standard work zones and
access points for controlled operations shall be established and maintained as the site
conditions warrant. Ensure compliance with any federal, state, host nation, and local
regulations and QA/QC protocols and procedures for decontaminating tools, equipment,
or other materials, asrequired. At all times, keep the work area free from accumulation
of waste and hazardous materials. Remove non-essential equipment from the work site
when not in use. The work-site shall be maintained to present an orderly appearance and
to maximize work efficiency. Before completing the work at each sampling site, remove,
from the work premises, any rubbish, tools, equipment, and materials that are not
property of the Government. Properly dispose of al investigation derived waste. Upon
completing the work, leave the area clean, neat, orderly, and return work site(s) to the
original condition.
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35.3 Minimize Impactsto Existing Operations.

The contractor shall only install PDBS equipment at existing wells that previously have
been surveyed (i.e., have northing and easting data) and that do not contain dedicated
sampling equipment that would require removal. Theinstallation POC and the COR
shall be consulted to properly position sampling locations (wells, borings, soil gas probes,
etc.) with respect to site locations, to minimize the disruption of installation activities, to
minimize disruption of natural and cultural resources, and to avoid penetrating
underground utilities. If drilling is required for Phase Il RPO activities, the contractor
shall coordinate all field activities with installation personnel. Provide for the detection
of underground utilities utilizing geophysical or other techniques. All necessary permits
and coordination shall be completed prior to commencement of individual sampling
operations. Frequent communication and coordination with installation personnel shall
be necessary to accomplish these goals. (CDRL A008)

354 Storage.

Responsible for security and weatherproofing of stored material and equipment.
Equipment or materials used in the work, requiring storage on the installation, shall be
placed at site(s) designated by the installation POC. At the completion of the work, all
temporary fences and structures (used to protect materials and equipment) shall be
removed from the installation unless directed otherwise by the COR. Clean the storage
area of al debris and material, performing all repairs as required to return the site to its
original condition. Maintain an inventory of Government property, a copy of
Government property control procedures at the site, and dispose of Government property
as directed by the CO.

355 Site Access Badges.

Responsible for obtaining and monitoring assigned (used by his’her own staff) security
badges used during the duration of this contract. All security badges or passes shall be
returned to the base POC upon expiration of the badge, upon completion of the project, or
when possession of the badge is no longer necessary (e.g., upon removal of contracted
personnel from specific projects).

3.5.6 Permits and Site Access Agreements.

Provide technical support to the AFCEE in the identification and procurement of permits
and/or access (including off-base easements and |eases) agreements as required to
implement a site-specific project. (CDRL A008)

3.6 WORK BREAKDOWN STRUCTURE

Proposals, project schedules, and financial report(s) shall be organized according to the
work breakdown structure (WBS) proposed by the contractor and approved by AFCEE as
defined in the proposal dated 9 January 2001.
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3.7 MANAGEMENT, PLANNING, AND REPORTING REQUIREMENTS

Plan project activities, including the development, implementation, and maintenance of
project schedules, events, status of resources, report(s) on the activities and progress
toward accomplishing project objectives, and document for Government review and
approval the results of the project efforts for this TO.

3.7.1 WBS Requirements.

Prepare and submit for approval awork breakdown structure (WBS). This WBS shall be
used to report the cost and schedul e status for each project. (CDRL B008)

3.7.2 Integrated Master Schedule.
Not applicable

3.7.3 Project Planning Chart.

Prepare and submit a project planning chart (PPC) for approval. The PPCswill be
created using Microsoft Project. The Contractor shall submit monthly Project Planning
Chartsto the AFCEE COR, AFBCA POC, and DLA POC viae-mail Hard copies of the
PPC will be distributed to the COR and POCs every other month. The PPC shall detail
the project schedule, project tasks, current status of all tasks, and current status of all
resources through the use of Gantt charts. The percent complete for each task shall also
be depicted. The AFCEE COR, AFBCA POC, and DLA POC shall approve the format
of the PPCs. The PPC shall detail the project schedule and status through the use of Gantt
charts, which shall depict percent complete for each task. Schedule activities shall be
reported by the approved WBS. (CDRL B010)

3.74 Contractor’s Progress, Status, and Management Report.

Prepare and submit a Contractor’s Progress, Status, and Management Report (CPSMR).
The CPSMR shall be used to review and evaluate the overall progress of the project,
along with any existing or potential problem areas. The CPSMR shall include a summary
of the events that occurred during the reporting period, discussion of performance,
identification of problems, proposed solutions, corrective actions taken, and outstanding
issues. (CDRL B011)

3.75 Performance and Cost Report.
Not Applicable

3.7.6 P& CR

Implement and maintain a cost accounting system and prepare a P& CR to correlate the
status of expensed funds and man-hours against the progress of the work completed. The
P& CR and associated graphics shall detail the current project status and identify funds
and man-hours required to complete the assigned tasks. (CDRL C002)
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4. WORK TASKS

The contractor shall evaluate through laboratory tests the comparability of analytical
results using PDBS versus traditional sampling methods. The Contractor shall
demonstrate this technology at the sites listed above to determine whether PDBS can
successfully detect (identify and quantify) volatile organic contaminants in groundwater.
The Contractor shall be responsible for accomplishing the following tasks:

* Optimize the monitoring program(s). The Contractor shall provide the
following design documentation in the Work Plan and final report:

* A scaled map identifying the wells to be sampled, and an accompanying
table identifying depths for each PDBS in each well.

e ldentify al redundant wells (sampling locations), and recommend
decommissioning (this task incorporates only wells sampled using PDBS).

» Identify appropriate sampling frequency for each well (sampling location)
(thistask incorporates only wells sampled using PDBS).

The Contractor shall obtain any permits required to demonstrate/validate the PDBSs.
The Contractor shall install the PDBS as described in the Work Plan. Sampling should
be coordinated with the installations’ Prime Contractor (RA-O/LTM contractor) and base
personnel. The Contractor shall instruct the installations' RA-O/LTM contractor on the
appropriate protocol to install PDBSs. Equipment will be installed in the selected site
VOC wells. One PDBS sampling round will be performed to statistically determine the
performance of the PDBSs as compared to samples taken using “standard” groundwater
sampling techniques.

The Contractor shall return the selected site to its original condition.

» Sampling and Analysis. The Contractor shall collect groundwater samplesin
accordance with the procedures specified in the SAP. Samples shall be collected
in amanner that is unbiased to any particular sampling technique.

* During the PDBS sampling round, the Contractor shall collect groundwater
samples from each of the identified monitoring wells at the demonstration base.
Duplicate, trip and other QA/QC samples will be taken according to the
installations SAP guidance. Samples will be analyzed according to the methods
outlined in the approved FSP. Screening analytical methods may be used by the
contractor to identify the optimum location of the PDBSsin the wells.

» Performance Assessment. Upon completion of each demonstration, the
Contractor shall prepare areport to document the observations pertinent to the
technology performance. These reports will form the appendices of the Fina
reports to be submitted. The Final BRAC report shall list al the demonstrations
performed at BRAC sites. The Final DLA report shall list all the demonstrations
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performed at DLA sites. The Final ERA report shal list all the demonstrations
performed at ERA sites. The Contractor shall evaluate the performance of the
technology in terms of contaminant identification and quantification relative to
the fixed laboratory samples. At the end of this beta test of the PDBS, the
contractor shall ship items purchased, as identified by the COR, to AFCEE/ERT
for use under a separate effort.

4.1 PROFESSIONAL PLANNING AND PROGRAMMING

The Contractor shall coordinate with AFCEE to select AFBCA and ERA sites to conduct
RPO studies. On selected installations, the contractor shall assist in the selection of the
monitoring wells for the demonstration of the PDBS. The selected wells shall satisfy the
instalation RA-O/LTM program(s).

41.1 Planning Actions.

Review al available documentation and develop criteria to prioritize requirements,
analyze projected environmental projects, provide execution options (funding release
dates, obligation schedules and Notice to Proceed milestones), and accomplish other
similar recommendations. The Contractor shall prepare a site-specific Work Plan and a
project-specific Quality Program Plan (QPP) that includes a Health and Safety Plan
(HSP) and SAP. Theinstallations HSP may be adopted if available. The SAP shall
consist of a QAPP and FSP. Theinstallations SAP may be adopted if available. The
Contractor shall prepare schedules and discretely prioritized cost estimates, as specified
in this SOW. When devel oping these plans, the Contractor shall make practical use of
previously approved plans. The Contractor shall comply with the specifications,
procedures, and methodol ogies of the approved, contractor-prepared QPP. The CO,
COR, and base POC shall be notified in writing of any proposed modification to or
deviation from any activity described in these documents. (A009)

412 Programming Actions.

Prepare and submit all documentation necessary to acquire the authority and resources to
accomplish the work recommended by the RPO Phase Il Studies. Maintain aRecord File
of all actions taken and/or discussed in a secured location by project, by installation and
by category of funding authorization (AFBCA, ILEV, DLA). Proactive status reporting
shall be maintained showing the progress of every project assigned from its inception
through final closure and project release. Specific project identifiers will be established
(using established project numbering system for that installation) for each requirement.
Prepare and submit report(s) summarizing the programming actions assigned, their status
and highlight those items requiring resolution. All documentation shall be retained in an
electronic database. All costing information regardless of its stage in development shall
be secured as directed by the CO. (CDRL A010)
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413 Program Management Integration.

Together with the AFCEE COR, develop a master schedule to execute AFCEE support
programs. (CDRL BO013)

4.1.4 Tracking of Performance Metrics and Quality Performance Indicators.

Assist in the development of performance metrics, including the tracking of data,
development of report(s), and recommendation of improvements. (CDRL B014)

4.1.5 Statement Of Work (SOW).
Not applicable

4.2 TASK ORDER SCOPING AND PLAN DEVELOPMENT SERVICES
Perform task order scoping and plan devel opment services to include:

4.2.1 Site Survey.

The Contractor shall conduct a presurvey of the selected site to finalize the design/layout
of the PDBS(s). The Contractor may conduct the presurvey in conjunction with the post
award meeting. At the conclusion of the presurvey, the Contractor shall identify all data
gaps required for the application of the optimization algorithm and determine the steps
necessary to fill these datagaps. (CDRL A012)

4.2.2 Project Plans.

The Contractor shall submit monthly PPCs to the AFCEE CO and COR, AFBCA POC,
and DLA POC in both hard copy and electronic formats (via Microsoft Project). The
PPC shall detail the project schedule, project tasks, current status of all tasks, and current
status of all resources through the use of Gantt charts. The percent complete for each
task shall also be depicted. The AFCEE COR, AFBCA POC, and DLA POC shall
approve the format of the Project Planning Charts. AFCEE COR shall approve (in
writing) any proposed modification to, or deviation from, any activity described in these
documents, following approval by the CO.

4221 Quality Program Plans (QPPs).
Develop a QPP which will consist of any or al of the following:

42211 Work Plans.

Installation approved QA programming documents will be used to complete work
specified in this TO. Whenever such documents do not exist, the AFCEE Technical
Services Quality Assurance Program shall be used as guidance for all phases of work
specified in this TO. RPO and PDBS work plans require adherence to data quality
objectives (DQO). (CDRL A013, A015, A016)

42212 Health and Safety Plan.

Utilize to the fullest extent possible existing Health and Safety Plans (HSP), tailoring
them to the current effort. If no HSP is available at the installation, the Contractor shall
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prepare a HSP to comply with USAF, Occupational Safety and Health Administration
(OSHA), USEPA, state, host nation, and local health and safety regulations regarding the
proposed work effort. Use US EPA guidelines for designating the appropriate levels of
protection needed at the study site(s). Certify to AFCEE that the approved Health and
Safety Plan has been reviewed with each employee and subcontractor's empl oyees prior
to the time each employee engagesin field activities. (CDRL A017)

42213 Sampling and Analysis Plan (SAP).

Utilize to the fullest extent possible existing SAPs. The SAP shall consist of both aField
Sampling Plan (FSP) and a QAPP. If a SAP aready has been prepared for a specific
base, each TO may require the preparation of project/site specific addendato the plan(s).
SAPs shall be prepared using the installations’ appropriate guidance as agreed by the
restoration project managers and/or BCTs. (CDRL A018)

4222 Design Work Plan.

RPO Phase Il studies recommendations will include selection of alternate technology.
Whenever implementation of alternate technologies or substantial modification to present
technologies is recommended in the Phase |1 reports, the Contractor shall provide
guidance for the remedia design. The design work plan shall detail the following areas:
(CDRL A014, A019)

a) Requirementsfor additional field data collection.

b) Requirements for treatability/feasibility studies.

¢) Develop requirements for Permits/Access Agreements.
d) Schedulefor completion of the design.

e) Design criteria.

f) Tentative treatment schemes.

g) Hedth and Safety Plan.

h) Quality Assurance/Quality Control.

4.3 STUDIESAND SERVICES

Provide al labor, materials, and services necessary to deliver, for government review and
approval, those studies and services that support environmental programs and projects at
locations of interest to the Government. These activities include:

43.1 Community I nvolvement.

Support the installation community involvement program for RPO sites only. Work
includes internal as well as public meeting support and facilitation, risk communication,
support of Government to Government Relations activities, Community Advisory Board
(CAB) support, and Restoration Advisory Board (RAB).

4311 Plan Production.

Not Applicable
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43.1.2 Supporting Activities.

Support community involvement and outreach activities for RPO sitesonly. This
includes, but is not limited to, preparation of fact sheets, support of neighborhood, town,
and other public meeting and other activities, posterboard sessions, and website support.
(CDRL B001, B002, BO03)

4.3.2 Conference Support.

Develop atraining session explaining the appropriate implementation of PDBS. (CDRL
B001)

4.3.3 Environmental Performance Support.
Provide expertise in RPO assessments. (A021, BO01, B015)

434 Environmental Information Management System Support Services.

All data collected for the RPO sites will be reported in ERPIMS format. Electronic and
hard copies will be submitted (CDRL B001). Data collected for the PDBS and Natural
Attenuation studies will not be reported in ERPIM S format.

434.1
Not applicable.

4.3.4.2 Computer Aided Design Drawings (CADD) and Geogr aphic Information
System (G1S) Development, Perfor mance, and Recor ding Support
Services.

When applicable, provide technical support to installations, AFBCA and DLA
environmental management CADD and GIS systems. Through the RPO study, analyze
current systems and recommend strategies for improvement. (CDRL B018, B019)

4.3.5 Repository.

Provide arepository of technical and regulatory documents applicable to the
accomplishment of thistask order and maintain a database of due-in deliverables, their
corresponding CDRLSs, and an on-line inventory of data management processes to ensure
compliance with applicable regulations and AFCEE requirements. The contractor shall
maintain the project deliverable schedule, Gantt charts, and copies of the draft and final
documentsin a project specific website similar to the existing one for the current RPO
studiesi.e. http:/projectl.parsons.com/rpo. (CDRL B020) All draft deliverables shall be
posted to the appropriate website.

4.3.6 Administrative Record.
Not Applicable

4.3.7 Management Action Plans.
Not Applicable
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438 Environmental Information Materials.
Not Applicable

439 Risk Assessments.

4391 Human Health Risk Assessment.

When applicable, the Contractor RPO-team-member will review the sites' risk
assessments and remediation goals adopted by the installation as applicable to the data
review conducted for RPO Phase | and Il evaluations. (CDRL A023)

4.39.2 Ecological Risk Assessment.

When applicable, the Contractor RPO-team-member will review ecological risk
assessments as applicable to the data review conducted for RPO Phase | and ||
evaluations. (CDRL A023)

4310 Quality Assurance and Quality Control (QA/QC).

Review, plan and/or develop QA/QC procedures and activities to ensure that data
collected by or for the Contractor for this Task Order are accurate and defensible, and
support AFCEE project/program activities. When QA/QC elements for emerging
technologies are not available, the contractor shall develop them to meet program DQO
needs. (CDRL A005, A013, A017, A018)

4311 Environmental Impact Analysis Process (EIAP).

Not Applicable

4.3.11.1 Description of Proposed Action and Alter natives (DOPAA).

Not Applicable

4.3.11.2 Environmental Assessment (EA) and Findings of No Significant I mpact
(FONSI).

Not Applicable

4.3.11.3 Environmental Review (ER).
Prepare ERs as specified by the RPO Handbook.

4.3.11.4 Environmental Impact Statement (EIS) and Records of Decision (ROD).

The Contractor shall review RODs as part of the RPO studies. Identify and report when
erroneous or ambiguous cleanup goals, demonstration of goal attainment, and/or use of
alternate technology when asymptotic effluent concentrations are attained.

43115 Socioeconomic Impact Analysis Study (SIAS).
Not Applicable

4.3.12  Environmental Baseline Surveys (EBS).

As part of the CSPER, the Contractor shall review al available information as part of the RPO
studies. (CDRL A008, A012, A013, A024A, A028, BO21, B022, B023)
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4.3.12.1 Phasell Environmental Baseline Surveys.
Not Applicable

4.3.12.2  Environmental Suitability Decision Documents (ESDD).
Not Applicable

4.3.13 Natural and Cultural Resources Plans and Programs.
Not Applicable

43131 Integrated Natural Resource Management Plan.
Not Applicable

4.3.13.1.1 Threatened and Endangered Species.

As part of the RPO studies, the Contractor shall review information on species and
habitats of importance.

4.3.13.1.2 Aquatic Resources (WofUS, wetlands, water sheds, and floodplains).

As part of the RPO studies, the Contractor shall review information on aquatic resources
(WofUS, wetlands, watersheds, and floodplains), as needed.

4.3.13.1.3 Coastal Zone Management.

Not Applicable

4.3.13.2 Cultural Resources.

Not Applicable

4.3.13.21 Archaeological Resources.

Not Applicable

4.3.13.2.2 Historical Resources.

Not Applicable

4.3.13.2.3 Traditional Resources.

Not Applicable

4.3.13.24 Paleontology Resour ces.

Not applicable.

4.3.13.25 Natural Resource Damage Assessment (NRDA).
Not Applicable

4.3.14  Base Comprehensive Planning.
Not Applicable

43141 Land UsePlanning and Analysis.
Not Applicable
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4.3.14.2 Base Capacity Analysis, Studies, and Reports.

Not Applicable

4.3.14.3 Project Environmental and Land Use Plans.
Not Applicable

4.3.14.4 Comprehensive Planning Program.
Not Applicable

4.3.145 Airfield and Airspace Obstruction Analysis.
Not Applicable

4.3.14.6 Transportation Planning and Analysis.
Not Applicable

4.3.14.6.1 Traffic Engineering.
Not Applicable

4.3.15  Air Trafficand Air Space Analysis.
Not Applicable

4.3.16  Noise Management.
Not Applicable
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4.3.17  Environmental Compliance Assessment and Management Program

(ECAMP).
Not Applicable

4318  Air Quality.
Not Applicable

4319 Hazardous Waste M anagement.
Not Applicable

4320 Integrated Solid Waste M anagement.
Not Applicable

4321 HazardousMaterial Management.
Not Applicable

4322  Pesticide Management.
Not Applicable
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4.3.23  Petroleum, Oil, Lubricants (POL) and Other Storage Tank(s)
M anagement.

Not Applicable

4.3.24  Polychlorinated Biphenyls (PCBS).

Not Applicable

4325  Asbestos.

Not Applicable

4.3.26  Radon and Related Products.

Not Applicable

4327 Water Quality.

Not Applicable

43271 Drinking Water.

Not Applicable

43.27.2 Waste Water.

Not Applicable

4328 Lead-Based Paint and Lead.
Not Applicable

4.3.29 Integration of Compliance Assurance and Pollution Prevention.

Not Applicable

4.3.29.1 Compliance Assurance and Pollution Prevention.
Not Applicable

4.3.29.2 Compliance Through Pollution Prevention (CTP2).
Not Applicable

4330 Compliance.
Not Applicable

4.3.31 Pollution Prevention.
Not Applicable

4.3.32 Prototype Processes.
Not Applicable

S\ES\WP\PROJECTS\734429\194.doc -23-

Attachment 1
Page 23 of 39



F41624-00-D-8024-0024
Attachment 1
Page 24 of 39

4.3.33 Precision Leak Testing.
Not Applicable

4334 Resour ce Conser vation.
Not Applicable

4.3.35 Noiseand Vibration Surveys.
Not Applicable

4.3.36 Preliminary Assessments and Site Ingpections (PA/SI).
Not Applicable

4.3.36.1 Preiminary Assessment (PA).
Not Applicable

4.3.36.2 Sitelnspections(Sl).
Not Applicable

4.3.37 Remedial Investigation (RI).

Conduct aremedial investigation (RI) data gap correction (sample and analyze) if

required by the RPO study (assume that not more than $7,000 in drilling costs and
$18,500 in sampling equipment and analysis costs). Include resultsin RPO report
(CDRL A040)

43371 Remedial Investigation Reports.
Not Applicable

4.3.37.1.1 Project Basdline Risk Assessment.
Not Applicable

4.3.37.1.2 Conceptual Site Model (CSM)
As part of the RPO study update the installations CSM when required.(A039)

4.3.38 Low Level Radionuclide Activities.
Not Applicable

4.3.39 Informal Technical Information Reports (ITIRS).

4.3.39.1 Analytical Data Report.
Not Applicable

4.3.39.2 Accelerated Remediation Project Definition ITIR.
Not Applicable

4.3.39.3 SiteCharacterization Summary - (SCSITIR).
Not Applicable
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4340 Feasibility Study (FS).

Not Applicable

4.3.40.1 Alternatives Development.
Not Applicable

4.3.40.2 Alternatives Analysis.
Not Applicable

4341  Peer Review Support.

Prepare, document, and submit a RPO report for each installation visited. The package
shall contain information as defined in the RPO Handbook (CDRL A024A)

4342  Engineering Evaluation/Cost Analysis (EE/CA).
Not Applicable

4.3.43  Treatability Studies, Pilot Tests, Bench Scale Tests, Interim Remedial
Actions.

Conduct PDBS pilot tests to determine its applicability to meet LTM and RA-O
requirements. Prepare Work Plans for each installation and site. (CDRL A013, A015,
A024B)

4.3.44  Proposed Plans (PP), Records of Decisions (RODs), Decision Documents
(DD), and NFRAPs.

These documents will be reviewed as needed by the RPO studies.

4345  Environmental Monitoring.

The project shall include: assistance in development of site specific long-term monitoring
plan(s), adherence to project specific DQOs, and compliance sampling and analysis
using PDBS.

4.3.45.1 Long-term Monitoring.

Assist with devel oping/updating a long-term monitoring program in accordance with
AFCEE LTM Guidance, MAROS or other equivalent geostatistical tool, program specific
DQOs, and the AFCEE RPO Handbook. Assess the data and propose updates to improve
the effectiveness and efficiency of the monitoring program to meet program goals and
make program decisions. Recommendations regarding well redundancy and sampling
frequency will be made only for those wells sampled using PDBS. (CDRL A013,

A024B)

4.3.45.2 Long-term Operations.
Not Applicable
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4346  Remedial Process Optimization.

Perform all studies to monitor and evaluate the remedial process to plan, design and
implement RPO . The purpose of remedial process optimization is to ensure the
effectiveness and efficiency of the remedial process through feedback of information into
the decision process, and is described in the AFCEE RPO handbook. (CDRL A024C)

4.3.46.1 Remedial Process Evaluation.
Not Applicable

4.3.46.2 RPO Scoping Visit.

The Contractor shall conduct base-wide assessments to identify opportunities to
implement the 6 RPO strategy components. RSVswill be conducted at 1 DLA facility.

4.3.46.3 Evaluation of Remedial Systemsand Environmental Equipment.

As part of the RPO phase |l evaluations, the Contractor shall conduct independent
evaluation of remedial systems to determine their effectiveness. Thisincludesthe
collection of data needed to assess the ability of the remediation system to remediate the
site. Perform laboratory and field tests of environmental monitoring and testing
equipment, to include validation of manual/instrumental methods, continuous monitors,
analytical support and mathematical models using US EPA, ASTM, NRC, and/or
equivalent procedures specified by the government. Prepare Test Plan for each
installation or site. Phase IIswill be conducted at one (1) DLA facility. (CDRL AQ13,
A015, A024C)

4.3.46.4 Monitoring Optimization.

The contractor shall evaluate environmental monitoring programs and plan and design
optimization of environmental monitoring programs in accordance with the AFCEE LTM
guidance, MAROS or other appropriate geostatistical package, and project-specific
DQOs. Recommendations regarding well redundancy and sampling frequency will be
made only for those wells sampled using PDBS.

4347 Remedial Action Operations.
Not Applicable

4348 Warranty of Installed Equipment and Systems.
Not Applicable

44 TECHNOLOGY (DEMONSTRATION) EVALUATIONS

Evaluate cost, performance, and applicability of PDBS. Recommendations shall consider
cost, schedule, protection of human health and the environment, public acceptance and
technical risk.

44.1 Initial Methodologies.
Not Applicable
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4.4.2 Commercial and Emerging Technologies.

Evaluate PDBS technology. Audit the performance of PDBS technology as used in
monitoring related efforts. (CDRL A024B)

45 MISCELLANEOUSDELIVERABLES

451 Photo Documentation.

Prepare video documentation for training purposed of PDBS implementation.
Photography of any kind must be coordinated through the installation POC. (CDRL
B021)

45.2 Environmental Restoration Program Information Management System
(ERPIMS) Data M anagement.

For AF installations, the Contractor shall meet the data deliverable requirements of the
Environmenta Restoration Program Information Management System (ERPIMYS) for the
RPO sitesonly. Shall be responsible for recording field and laboratory datainto a
computerized format as required by the most current version of the ERPIMS Data
Loading Handbook (mailed under separate cover). In order to perform thistask, use the
latest version of the ERPIM S Quality Control Tool (ERPTOOLS/PC), aPC software
utility (mailed under separate cover with software manual), to quality check ASCII data
filesand to check all datafiles for compliance with requirements in the ERPIMS Data
Loading Handbook. This PC software is designed to assist in preparing the various
ASCII datafiles and is available upon request at no cost.

For DLA installations, the Contractor shall meet the data deliverable requirements of the
EDMS or whichever electronic format the installation is using.

4521 Individual ERPIM S datafiles.

Individual ERPIMS/EDMS datafiles (e.g. analytical results, groundwater level data,
etc.), including resubmission's, shall be delivered with a transmittal letter in sequence
according to a controlled time schedule as identified in the current version of the MS
Data Handbook. Include a copy of the items of interest report, e.g., output from the
ERPTOOLS/PC, for each ERPIM S file submission. The error report shall be submitted
as hard copy with the transmittal letter. (CDRL B024)

4522 Ddliver ables.
All data deliverables shall be sent to:

AFCEE/ERT
3207 North Road
Brooks AFB, TX 78235-5363

Provide a copy of the transmittal |etter to the Contracting Officer responsible for this

contract. Thisletter shall identify the filesincluded or otherwise omitted (with an
appropriate explanation), the contract and task order number and the point of contact.

S\ES\WP\PROJECTS\734429\194.doc -27-



F41624-00-D-8024-0024
Attachment 1
Page 28 of 39

4523 Data Accuracy.

Responsible for the accuracy and completeness of all data submitted. All data entered
into the ERPIMS/EDMSS data files and submitted shall correspond exactly with the data
contained in the original laboratory report(s) and other documents associated with
sampling and laboratory contractual tasks.

4524 Evaluation.

Each file prepared for AF installations will be electronically evaluated by AFCEE/MSC
for format compliance and data integrity in order to verify acceptance. All filesare
required to be error-free and in compliance with the ERPIM S Data L oading Handbook.
Any errorsidentified by AFCEE/MSC in the submission shall be corrected.

46 TITLEI SERVICES

Perform all surveys, plans, studies, evaluations, and investigations identified in Section
1.1.1.6, and 1.1.1.8 of this SOW as necessary to support design efforts.

46.1 Design.

Not Applicable

46.1.1 Design Plans & Specifications.
Not Applicable

4.6.1.2 Cost Estimates.
Not Applicable

4.6.1.3 Project Schedule.
Not Applicable

4.6.1.4 Operation & Maintenance Plan.
Not Applicable

4.6.2 Design Phases.
Not Applicable

46.2.1 Preliminary Design.
Not Applicable

46.2.2 Inter mediate Design.
Not Applicable

4.6.2.3 Draft 100% Design.
Not Applicable

46.24 Final Design.
Not Applicable
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4.7 EVALUATION SUPPORT

4.7.1 Titlell Services.

Provide services related to specific or proposed construction project(s).
47.1.1 Review Construction Submittals.

47.1.2 Design Update.

Not Applicable

4.7.1.3 Treatment, Storage, and Disposal Facility Audits.
Not Applicable

4714 Pre-Final I nspection.
Not Applicable

4.7.1.5 Final Inspection.
Not Applicable

4.7.1.6 Evaluation of Ongoing Actions.

As recommended by the RPO phase I1, the Contractor shall performs on-site technical
surveillance of field operations being performed by others. Provide integrated
management oversight and technical assessment of ongoing field work. Assure
conformance with the RPO selected remedies and regulatory requirements. Provide an
evaluation to ensure that remedies are performing as designed. (CDRL A050)

4.7.2 Review of Déeliverables.

Not Applicable

4.7.3 Technical Evaluation of Response to Solicitations.
Not Applicable

5. DATA MANAGEMENT

Collect, prepare, publish, and distribute the datain the quantities and types designated on
the Contract Data Requirements List (CDRL). Designate afocal point who shall
integrate the total data management effort and manage changes, additions or deletions of
dataitems. Identify itemsto be added, recommend revisions or deletion of items already
listed on the CDRLs as appropriate and maintain the status of all data deliverables.

6. GOVERNMENT POINTSOF CONTACT

6.1 CONTRACTING OFFICER'S REPRESENTATIVE
Dr. Javier Santillan
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HQ AFCEE/ERT

3207 North Road

Brooks AFB TX 78235-5363

Phone: (210) 536-5207

DSN: 240-5207

FAX: 4330

E-mail: javier.santillan@hqafcee.brooks.af.mil

6.2 ALTERNATE TECHNICAL POINT OF CONTACT

Mr. Jerry Hansen

HQ AFCEE/ERT

3207 North Road

Brooks AFB TX 78235-5363

Phone: (210) 536-4353

DSN: 240-4353

FAX: 4330

E-mail: jerry.hansen@hgaf cee.brooks.af.mil

6.3 DEFENSE LOGISTICS AGENCY

Lt Col Daniel Welch

HQ DLA Cleanup Team Chief

HQ DLA/DSS-E

Environmenta and Safety Policy Office (DSS-E)
8725 John J. Kingman Rd., Suite 2533

Ft. Belvoir, VA 22060-6221

Phone: (703) 767-6255

DSN: 427-6255

FAX: 6243

E-mail: daniel_welch@hqg.dlamil

6.4 AIR FORCE BASE CONVERSION AGENCY

Mr. Mario lerardi

HQ AFBCA

1700 Moore St, Suite2300
Roslyn, VA 22202

Phone (703) 663-5518

DSN: 426-5518

FAX: 8828
E-mail:mierardi@hgbdal.hqg.af.mil
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7. ABBREVIATIONS ACRONYMS, AND TERMS

ACM
ACOE
ADP/BDP
A-E
AF
AFCEE
AFH
AFHCP
AFI
AHERA
AlICUZ
ARAR
ASCII
ASTM
BRA
BRAC
CAA
CADD
CAPP
CDRL
CERCLA

CFR
CO
COR
CPSMR
CQP
CRP
CSM
CSPER
CSSRA
CTP2
CWA
DAA
DD
DENIX
DIDs
DOD
DODD
DODI
DOPAA
DOT

Asbestos Containing Materials

Army Corps of Engineers

Area and Base Development Plan(s)
Architect-Engineering

Air Force

Air Force Center for Environmental Excellence

Air Force Handbook

Air Force Hazard Communication Program

Air Force Instruction

Asbestos Hazard Emergency Response Act

Air Installation Compatible Use Zone

Applicable or Relevant and Appropriate Requirements
American Standard Code Information Interchange
American Society for Testing and Materials
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SECTION 1
FIELD SAMPLING PLAN

This Field Sampling Plan (FSP) presents Standard Operating Procedures (SOPs) to be
used for all field activities conducted as part of the passive diffusion bag sample (PDBS)
evaluation. Although every effort has been made to include a SOP for each field activity,
additional SOPs may be added to this FSP as needed throughout the project duration.
The following SOPs are included in this FSP.

SOP #1 — Diffusion Sampler Installation
SOP #2 — Diffusion Sampler Recovery and Sample Collection
SOP # 3 — Equipment Decontamination
SOP # 4 — Sample Handling and Documentation
Standard Operating Procedur es (SOPs)
SOP #1 - Diffusion Sampler Installation

This SOP describes the procedures for placing PDBS in a groundwater monitoring
well. In order to assist the field sampling team, PDBS Placement Forms (PPFs) (Figure
1.1) will be completed to the extent possible for each well included in the evaluation prior
to initiation of field work.

New and clean nitrile gloves should be worn by any sampling personnel who will be
in direct contact with any material that will, or that has the potential to, contact the
groundwater.

1. Measure the water €elevation in the monitoring well in accordance with
applicable site-specific SOPs. This will be used to determine how much of the
well screen is in the saturated zone (i.e., saturated well-screen length). Note
this depth on the PPF (Figure 1.1).

2. Measure the total well depth and compare the measured depth with the depth to
the reported bottom of the well screen on the PPF. This will provide
information on whether sediment has accumulated in the bottom of the well or
whether there is ablank section of pipe (sump) below the well screen.

1-1
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FIGURE 1.1

PDBSPLACEMENT FORM
PDBSWORK PLAN

PRE-MOBILIZATION DATA PDBSRETRIEVAL DATA
Installation: March AFB v PDBS retrieval date:
Installation abbreviation: MRCH PDBS rretrieva time:
Project Number: 739731 Sampler(s) initias:
WBS: 04000 Field Blank collected? [ ]ves
Well ID (exclude dashes and slashes): AMW13
Well diameter (in): 4 Sampler #1 1D MRCH\4AMW13\70.5\01
Well scheduled for QC sample collection (dup, MS, MSD)? [ ]ves Sampler #2 1D MRCH\AMW13\67.5\01
Elevation of TOC (ft amdl): 1509.85 Sampler #3 1D MRCH\4AMW13\64.4\01
Elevation of ground surface (ft amgl): Sampler #4 1D MRCH\AMW13\61.4\01
Historical maximum groundwater depth (ft btoc): 375 Sampler #51D MRCH\4AMW13\58.4\01
Historical minimum groundwater depth (ft btoc): 48.8 Sampler #6 ID MRCH\AMW13\55.4\01
Top of screen depth (ft btoc): 32.00 Sampler #7 1D MRCH\AMW13\52.4\01
Bottom of screen depth (ft btoc): 72.00 Sampler #8 ID MRCH\4AMW13\49.3\01
Analytical method: 8260B Sampler #9 1D MRCH\4AMW13\46.3\01
Sampler #10 1D MRCH\4AMW13\43.3\01
FIELD MEASUREMENTS/PDBSPLACEMENT DATA Sampler #11 1D NA
Depth to water (ft btoc): 40.79 Sampler #12 ID NA
Total well depth (ft btoc): 72.00 Sampler #13 1D NA
Length of saturated screen (ft): 31.21 Sampler #14 I1D NA
Calculated saturated screened interval (ft btoc): 40.79 - 72.00 Sampler #15 1D NA
Number of PDB samplersto deploy: 10 Duplicate #1 1D NA
Place bottom of sampler at the following depths (ft from bottom of weight) Duplicate #2 ID NA
(deeper) Sampler #1 0.76 Duplicate #3 1D NA
Sampler #2 3.78 Duplicate #4 1D NA
Sampler #3 6.80 Duplicate #5 1D NA
Sampler #4 9.82 Duplicate #6 1D NA
Sampler #5 12.84 Matrix Spike#1 ID NA
Sampler #6 15.87 Matrix Spike#2 ID NA
Sampler #7 18.89 Matrix Spike#3 |D NA
Sampler #8 21.91 Matrix Spike #4 ID NA
Sampler #9 24.93 Matrix Spike#5 ID NA
Sampler #10 27.95 Matrix Spike #6 ID NA
Sampler #11 NA Matrix Spike Duplicate #1 |ID NA
Sampler #12 NA Matrix Spike Duplicate #2 1D NA
Sampler #13 NA Matrix Spike Duplicate #3 |ID NA
Sampler #14 NA Matrix Spike Duplicate #4 1D NA
Sampler #15 NA Matrix Spike Duplicate #5 |ID NA
PDBS deployment date: 05/30/01 Matrix Spike Duplicate #6 1D NA
PDBS deployment time: 1237 Field Blank ID NA
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3. If using the PPF, the saturated well-screen length will be calculated
automatically. | f the PPF is not used, calculate the saturated well-screen
length using the following equations:

a. If the water level (Step #1) is above the top of the well screen, then the
saturated well-screen length is calcul ated as follows:

Lst = Dee - Dsp
where, L = Saturated well-screen length (feet [ft])

D« = Depth to bottom of well screen or top of sediment (ft
below top of casing [btoc])

D« = Depth to top of well screen (ft btoc).

b. If the water level (Step #1) is lower than the top of the well screen (i.e.
the well screen extends above the water level), then the saturated well-
screen length is calculated as follows:

Lot = Dse - WL
where, L = Saturated well-screen length (ft)

De = Depth to bottom of well screen or top of sediment (ft
btoc)

WL = Water leve in the well (ft btoc).
4. If using the PPF, the total number of samplersto be deployed in the well will be

automatically calculated. If the PPF is not used, refer to Table 1.1 below to
determine the maximum number of samplersto beinstaled in awell.

NUMBER OF PDB SAMPLERS P-lE-éEélAl':}L]II%ATED WELL SCREEN LENGTH
Range of Saturated Well Screen| Maximum Number of PDB

Length (ft) Samplers
0-2.49 0
2.50-5.49 1
5.50-8.49 2
8.50-11.49 3
11.50-14.49 4
14.50-17.49 5

1-3
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17.50-20.49 6

Greater than 20.50 Contact Site Manager

5. The diffusion samplers should be placed entirely within the upper and lower
limits of well screen and should be completely submerged throughout the
equilibration period. The top of the uppermost diffusion sampler should be
placed 1 foot below the measured water level to alow some water elevation
fluctuations during the equilibration period without exposing the diffusion
sampler. If water elevation changes in excess of 1 foot are anticipated (based
on historical data), the top diffusion sampler should be placed deeper.

6. If using the PPF, the spacing of diffusion samplers along the length of the well
screen will be automaticaly calculated. If the PPF is not used, calculate the
distance from the bottom of the well, or top of the sediment in the well, up to
the point where the lowest diffusion sampler is to be placed, keeping in mind
the following criteria:

a. The top of the uppermost sampler should be no less than 1 foot below
the water surface,

b. A gpacing interva of 1.5 feet should be maintained between all
samplers, and

c. The total number of samplers should not exceed that specified in Table
1.1

7. Prepare the ground surface near the well for assembly of the diffusion sampler
string. To avoid contaminating the sampling assembly during construction,
clean plastic sheeting will be placed near the well and sample string
construction will be performed on the plastic sheeting.

8. Attach a stainless steedl weight to the bottom of the rope. This weight should
just rest on the bottom of the well or on the sediment in the well when installed.

9. Measure the distance from the bottom of the stainless steel weight up the rope
to the point that corresponds to the calculated bottom of the lowermost PDB
sampler. Insert azip-tiein therope at this location.

10. Move up the rope placing zip-ties at intervals corresponding to the spacing
calculated in step 6 above until the appropriate number of zip-ties have been
inserted (two zip-ties per PDBS). Finaly, place a knot or a zip-tie a the
location on the rope that corresponds to the top of the well casing.

11. Record in the field logbook and the PPF the depths at which each sampler isto
be installed. Including primary samples and QA/QC samples (duplicate, field
blank, and trip blank samples), atotal of four different types of samples will be
collected as part of this investigation for laboratory analysis. Each laboratory
sample will be assigned a unique sample identification number that describes

1-4
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where the sample was collected and provides decoding information to identify
QA/QC samples. The sample numbering system that will be used is unique to
the site and location sampled. Each number will consist of 4 identifying pieces
of information separated by slashes.

[Code for BASE]\[Code for LOCATION]\[Code for DEPTH]\[Code for

TYPE]
The codes to be used in all sample identification numbers are summarized in
Table 1.2.
TABLE 1.2
SAMPLE IDENTIFICATION NUMBERING SYSTEM
BASE LOCATION DEPTH TYPE
SseepDBS | Well Depth (ft) below | Primary = 01
Umbrela identification top of well
Work Plan |  number casing (TOC) of
for BASE PDBS midpoint.
codes
Duplicate = 10
Field Blank = 02
Trip Blank = 03
Matrix Spike=MS
Matrix Spike Duplicate = MD
Example Sample Number:

MRCHMW13\58.4\01 = Primary sample (01) from the PDBS whose middle
depth was 58.4 feet (58.4) below the top of well
casing (TOC) at monitoring well AMW-13
(4MW13), March ARB (MRCH).

12. Attach the top and bottom of each diffusion sampler to the rope using the zip-
ties that were inserted into the rope in Steps 9 and 10 above. If no obvious
hook exists on the sampler to which to attach the sampler to the rope using the
Zip-tie, attach the sampler to the rope by weaving the zip-tie through the mesh
tubing of the diffusion sampler. The zip-ties should be threaded through the
mesh tubing in a way that prevents the polyethylene diffusion bag from dliding
out of the mesh and in a way that prevents slack from developing in the rope
between the bottom and top of the sampler.

13. Samples that will be collected in duplicate for quality control (QC) purposes
will require additional sample volume to fill the required sample containers. In
these instances, utilize either oversized, longer samplers (for 2-inch diameter
wells) or attach two regular samplers to the same depth interval on the rope (for
wells with a casing diameter larger than 2-inches).
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14. Using decontaminated scissors (see SOP #3 —Decontamination), trim the excess
from the zip-ties before placing the sampling string down the well.

15. Gently lower the diffusion sampling string into the well (weight first) until the
weight rests on the bottom and the upper knot or zip-tie (indicating the top of
the well casing) is even with the top of the well casing. The diffusion samplers
should now be positioned at the correct depths.

16. Secure the rope at the wellhead in this position. A suggested method is to
attach the rope to a hook (if one exists) on theinside of the well cap. If after the
initial site visit it is determined that no viable method for attaching the rope to
the wellhead exists, Parsons ES will provide well caps fitted with hooks for
temporary use.

17. Install a temporary cover over the well casing to prevent debris from entering
well.

18. Close and lock the well protective covering.
19. Leave the sampling string in place for at least 14 days.
SOP # 2 - Diffusion Sampler Recovery and Sample Collection

This SOP describes the procedures for retrieving PDB samplers from a groundwater
monitoring well. Following the equilibration period, the diffusion sampling string will be
retrieved and samples will be collected for field screening and laboratory analysis using
the following procedures.

1. Measure the water level in the monitoring well in accordance with applicable
site-specific SOPs. Note this depth on the sample collection form and verify
that the uppermost PDBS is completely submerged below the water level.

2. Gently but quickly pull to the surface the first sampler on the string.

3. To avoid possible cross-contamination at the surface and exposure to excessive
heat, secure the sampler string at the wellhead to allow the deeper samplers to
hang in the well during transfer of water from the first sampler to volatile
organics analysis (VOA) vials.

4. Cut the cableties and remove the diffusion sampler from the rope. Examine the
surface of the diffusion sampler for evidence of algae or afilm that could affect
the performance of the diffusion membrane. Note any observations in the
sampling field book and on the Sample Collection Form.

5. Cut open the diffusion sampler using a properly decontaminated pair of scissors
and gently pour the water into five (two for field screening and three for
potential laboratory submittal) 40-mL VOA vias. As an aternative to using
scissors, afill kit may be provided by the PDBS supplier for transferring water
from the PDBS to the sample container. Regardless of the method of
transference, the water should be carefully poured down the inner walls of the
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sample bottle to minimize aeration of the sasmple. WATER NEEDS TO BE
TRANSFERRED FROM THE DIFFUSION SAMPLERS TO THE VOA
VIALS AS QUICKLY AS POSSIBLE TO MINIMIZE CONTAMINANT
VOLATILIZATION.

6. Once filled to the brim, sample bottles will be sedled in a manner such that
there is no headspace (i.e., no air bubbles).

7. Sample bottle preservation, labeling, and shipment will be performed according
to the procedures detailed in SOP #4 — Sample Handling and Documentation.

8. Proceed with sampling, down the string assembly, until the bottom sample is
transferred to VOA vials.

9. Excess water from the diffusion samplers will be collected in sealable plastic
buckets or steel drums for containment until it is disposed of. All investigation
derived waste (IDW), including excess sample water, spent diffusion samplers,
disposable sampling equipment, and persona protective equipment will be
managed according to the criteria specified in Section 3.2.3.5 of the umbrella
waste plan and in the site-specific work plans.

SOP # 3 — Equipment Decontamination

This SOP describes the procedures to be used for equipment decontamination during
the PDBS evaluation. Although the PDBS method requires minimal decontamination, all
portions of sampling and test equipment that will contact the sample will be thoroughly
cleaned before each use. This equipment may include water-level probe and cable,
scissors, test equipment for onsite use, and other equipment or portions thereof that will
contact the samples. The following decontamination protocol will be used:

« Clean with potable water and phosphate-free laboratory detergent (Liquinox® or
equivalent);

« Rinse with potable water;

« Rinsewith distilled or deionized water;
« Rinse with isopropanol; and

« Air dry the equipment prior to use.

All decontamination fluids will be temporarily placed in suitable containers for proper
disposal.

Any deviations from these procedures will be documented in the field scientist's field
notebook and on the groundwater sampling form. If pre-cleaned, dedicated sampling
equipment is used, the decontamination protocol specified above will not be required.
Laboratory-supplied sample containers will be cleaned and sealed by the laboratory and
therefore will not need to be cleaned in the field. Field/trip blanks and equipment
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rinseate samples will be collected as described in project SAP to ensure that all containers
and field equipment are free of contamination.

SOP # 4 — Sample Handling and Documentation

This SOP describes the handling of groundwater samples from the time of sampling
until the samples arrive at the laboratory, aswell as al documentation that is required.

Sample Containers and L abels

Sample containers and appropriate container lids will either be provided by the
analytical laboratory or will be purchased from an independent supplier. The sample
containers will be filled as described in SOP #2 — PDBS Recovery, and the container lids
will be tightly closed. Container lids will not be removed at any time prior to sample
collection. The sample label will be firmly attached to the container side, and the
following information will be legibly and indelibly written on the label:

Facility name;

Sampleidentification;

Sampling date;

Sampling time;

Preservatives added; and

Sample collector'sinitials.
Sample Preservation

All filled sample bottles will be placed in a re-sealable plastic bag immediately after
sample collection and labeling. The plastic bag will in-turn be placed on ice in acooler.

With the exception of cooling to 4°C, as described above, no other preservation will
be required for sample bottles designated for field screening. These bottles will be
identifiable as designated for field screening by the sample label that will indicate that no
preservative has been added.

Samples designated for |aboratory analysis will be preserved with hydrochloric acid to
apH of lessthan 2. Acid will be added to these bottles prior to shipping the containers to
the site. Sampleswill be properly prepared for transportation to the laboratory by placing
the samplesin a cooler containing ice to maintain a shipping temperature of 4°C.

Sample Packaging and Shipment

After the samples are sedled and labeled, they will be packaged for transport to the
analytical laboratory. Samples will be shipped priority overnight via Federal Express®
using the Government Account # 167402461. The following packaging and labeling
procedures will be implemented:
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Package sampl e bottles in cushioning material so that they will not break;
Place freshiicein cooler (in plastic bag to prevent leakage);
Label shipping cooler with:
- Appropriate completed airbill,
Laboratory's name, address, and telephone number, and
Sample collector’ s name, address, and telephone number (e.g., a business card).

The packaged samples will be delivered to the laboratory as soon as possible after
sample acquisition to allow analysis within method-specific holding times.

Chain-of-Custody Control

After the samples have been collected, chain-of-custody procedures will be followed
to establish awritten record of sample handling and movement between the sampling site
and the laboratory. Each shipping container will have a chain-of-custody form completed
in triplicate by the sampling personnel. One copy of this form will be kept by the
sampling team and the other two copies will be sent to the laboratory. One of the
laboratory copies will become a part of the permanent record for the sample and will be
returned with the sample analytical results. The chain-of-custody will contain the
following information:

Sample identification number;
Sample collector's printed name and signature;
Date and time of collection;
Place and address of collection,
Sample matrix;
Analyses requested;
Signatures of individuals involved in the chain of possession; and
Inclusive dates of possession.
The chain-of-custody documentation will be placed inside the shipping container so
that it will be immediately apparent to the laboratory personnel receiving the container,

but will not be damaged or lost during transport. The shipping container will be sealed so
that it will be obviousif the seal has been tampered with or broken.
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Sampling Records
In order to provide complete documentation of the sampling event, detailed records
will be maintained by the Parsons ES field scientist. At a minimum, these records will
include the following information:
- Samplelocation (facility name);
- Sampleidentification;
- Sample location map or detailed sketch;
- Date and time of sampling;
«  Sampling method,;
- Field observations of
- Sample appearance,
- Sample odor;
«  Weather conditions;
- Water level prior to PDBS deployment and recovery;
. Tota well depth;
«  Waéll condition;
- Sampler'sidentification; and
- Any other relevant information.

Groundwater sampling activities will be recorded on the PPF (Figure 1.1).
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SECTION 2
QUALITY ASSURANCE PROJECT PLAN

2.1 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been developed for use in conjunction
with sampling activities for the evaluation of passive diffusion bag samplers (PDBS) at
selected Department of Defense (DoD) installations to ensure appropriate sample collection
and analysis. Together with the Field Sampling Plan (FSP) presented in Section 1, this
QAPP congtitutes the project Sampling and Analysis Plan (SAP). Section 3 of the PDBS
Umbrella Work Plans (Work Plan) (Parsons ES, 2001a-c) presents the technical approach
and procedures for the PDBS sampling. Field activities will include ingalation and
sampling of groundwater with PDBSs for analysis of volatile organic compounds (VOCs)
(fixed-based laboratory analysis) and vertical profiling of samples for volatile organic
halides and fud constituents using field test kits. Method SW8260B will be used for fixed-
based analysis of VOCs. The target compound list and project reporting limits (PRLS) will
be site-specific and therefore, listed in the site-specific work plans. The Base monitoring
Contractor’'s QAPP will be adapted as a ste-specific addendum to this PDBS QAPP, as

appropriate.

This document outlines the objectives and quality assurance and quality control (QA/QC)
activities necessary to achieve the desired data quality goals.

This QAPP has been prepared using the following documents as guidance:

U.S. Environmental Protection Agency (EPA), 1999, EPA Requirements for
Quality Assurance Project Plans. EPA QA/R-5, Washington D.C. November 1999.

EPA, 1994, Guidance for the Data Quality Objectives Process. EPA QA/G-4.
Washington, D.C. September 1994.

EPA. 1994 Contract Laboratory Program Nationa Functional Guidelines for
Organic Data Review.

EPA. 1994 Contract Laboratory Program Nationa Functional Guidelines for
Inorganic Data Review.

EPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, Third
Edition, SW 846 (November 1986, 1995 update).

American National Standards Institute/American Society of Quality Control
(ANSI/ASQC E-4-1994), “Specifications and Guidelines for Quality Systems for
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Environmental Data Collection and Environmental Technology Programs,” July
1994, (Draft).

2.2 DATA QUALITY OBJECTIVES

The data quality objectives (DQOs) for the analyses specified in this QAPP are
described in the EPA, 1994 Guidance for the Data Quality Objectives Process, EPA QA/G-
4. An effective QA program addresses DQOs for field sampling, field screening, and
laboratory analytical methods. The contractor's field QA efforts will focus on ensuring
that collected samples are representative of the conditions in the various environmental
media at the time of sampling, and that field screening analyses are conducted in
accordance with the QAPP and this work plan. Fixed-based laboratory QA efforts will
be aimed primarily at ensuring that analytical procedures provide sufficient accuracy and
precision to reliably quantify contaminant levels in environmental samples. The contract
laboratory will also ensure that analyzed portions are representative of each sample, and
that the results obtained from analysis of each sample are comparable to those obtained
from analysis of other similar samples.

2.2.1 Analytical Data Quality Levels

The analytical levels for this project’s DQOs will conform to the two EPA-defined
categories of data. These data categories are defined below:

Screening Data with Definitive Confirmation - Screening data are generated by rapid,
less precise methods of analysis with less rigorous sample preparation. Sample
preparation steps may be restricted to simple procedures such as dilution with a solvent,
instead of elaborate extraction/digestion and cleanup. Screening data provide analyte
identification and quantification, although the quantification may be relatively imprecise.
Screening data without associated confirmation data are not considered to be data of
known quality. Results of field laboratory analyses conducted for this project will be
considered screening-category data.

Definitive Data - Definitive data are generated using rigorous anal ytical methods, such
as approved EPA reference methods. Data are analyte-specific, with confirmation of
analyte identity and concentration. Methods produce tangible raw data (e.g.,
chromatograms, spectra, and digital values) in the form of hard-copy printouts or
computer-generated electronic files. Data may be generated at the site or at an offsite
location, as long as the QA/QC requirements are satisfied. For the data to be definitive,
QA/QC requirements must be met in either case. Results of fixed-based |aboratory
analyses of samples collected for this project will be considered definitive data.

Screening data with definitive confirmation and definitive data quality levels will be
used as indicated:

- Screening-level analyses will include field analyses for volatile organic halides
using a QuickTest] kit and fuel constituents using a RapidAssay[] test kit, and
direct-sampling ion-trap mass spectrometry (DSITMS). Data collected for hedth
and safety monitoring (if any) will aso be screening level resullts.
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- Definitive analyses will be used to satisfy the requirements for groundwater
monitoring.

100% of the data analyzed by the subcontracting laboratory is definitive. Field
analyses (screening data) are not considered to be definitive data.

2.2.2 Integration of DQOs

The overall QA objectives for the evaluation must be appropriate to meet the project
DQOs. The QA/QC program will provide the basic guidelines for evaluating the analytica
results and field data for the ste.  These QA objectives are qualitative summaries of
qualitative and quantitative analyses requested for the project to ensure that the planned
quality and quantity of data are sufficient to support comparison of the PDBS to
conventional sampling methods. QA/QC is ensured through appropriate sample collection,
preservation, and transport methods combined with an evaluation of laboratory anaytical
performance through the analysis of QC samples.

When analytical data fail to meet the required QA objectives, the technica report will
discuss why the objectives were not met and any resultant effects on the project DQOs.
Two major categories of noncompliance with QC requirements need to be considered:

- Reguirements that are fully under the laboratory's control; and
- Requirements limited by the nature of the sample matrix.

Corrective action for noncompliance with QC standards that are fully under the
laboratory's control (e.g., laboratory blanks, calibration standards, tuning, and laboratory
check or control samples) will be addressed with a thorough reevauation of the system and
all calculations and, where practical, re-analysis of noncompliant samples. Corrective action
for noncompliance with QC standards that are limited by the nature of the sample matrix
(e.g., field blanks, matrix spikes, and duplicates) will be addressed with a thorough check of
the system and al calculations, and the attachment of appropriate data qualifiers to
noncompliant data.

An effective QA program addresses quality objectives for both sampling and laboratory
methodologies. Parsons ES's field QA efforts are aimed primarily at assuring that samples
are representative of the conditions in the various environmental media at the time of
sampling. Laboratory QA efforts are aimed primarily at assuring that anaytical procedures
provide sufficient accuracy and precison to quantify contaminant levels in environmental
samples. The laboratory will also ensure that analyzed portions are representative of each
sample, and that the results obtained from analysis of each sample are comparable to those
obtained from analysis of other smilar samples.

2.3 QA OBJECTIVESFOR MEASUREMENTS

The QA objectives for all measurement data include considerations for precision,
accuracy, completeness, representativeness and comparability (PARCC). These data
quality assessment criteria will be used to evauate the quality of the field sampling
efforts, field-screening results, and fixed-based laboratory results for compliance with
project DQOs. Procedures used to assess data accuracy and precision are in accordance
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with the respective analytical methods from the EPA’s (1995) Test Methods for
Evaluating Solid Waste: Physical/Chemical Methods, SW846.

2.3.1 Precision

Precision is the measure of variability among individual sample measurements under
prescribed conditions. The relative percent difference (RPD) between primary and field
duplicate samples, laboratory sample duplicate (SD) pairs, and matrix spike/matrix spike
duplicate (MS/IMSD) sample results demonstrate the precision of the sample matrix.
During collection of samples, precision can be affected by the spatial variability of pollutant
concentrations. Collection of the of field duplicate samples, sample duplicate pairs and
MS/MSD pairs will enable a determination of variability due to sampling and laboratory
analysis practices. Because the concentration of analytes may be below detection limitsin
many environmental samples, RPD data will be generated by preparing matrix spikes in
duplicate. The precision of the analytical method will thus be measured by calculating the
RPD between the duplicate spikes, rather than environmental samples. Levels of precision
will vary according to the sample matrix, the specific analytical method, and the analytical
concentration relative to the method detection limit (MDL). For sample duplicate samples,
the target RPDs will be based on the lab-established limits based on laboratory control
charts. For field duplicate samples, the target RPDs are 35 percent for water and soil
samples.

When the laboratory control sample (LCS) results meet the accuracy criteria, results
are also believed to be precise, and represent the precision of the laboratory independent
from sample matrix. Thisis based on the LCS being within control limits in comparison
to LCS results from previous analytical batches of similar methods and matrices.

Precision will be expressed in terms of RPD between the values resulting from
primary and duplicate sample analyses. RPD is calculated as follows:

RPD = [(x1 - x2)/X][100]

where:
x1 = analyte concentration in the primary sample,
X2 = anal yte concentration in the duplicate sample, and
X = average analyte concentration in the primary and the

duplicate sample.

Acceptable levels of precision will vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the MDL. For field
duplicate samples, the target RPDs are = 35 percent for soil and water samples. Precision
criteria for the laboratory QC samples must be defined by historical control limits
developed through the use of control charts (Section 2.6.2.8). An RPD within the control
limit indicates satisfactory precision in a measurement System.
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2.3.2 Accuracy

Accuracy is a measure of the closeness of a reported concentration to the true value.
Accuracy is expressed as a bias (high or low) and is determined by calculating percent
recovery (%R) from specific QC samples. MS/MSD and surrogate spike recoveries
indicate accuracy relevant to a unique sample matrix. LCS recoveries indicate accuracy
relevant to an analytical batch lot, and are strictly a measure of analytical accuracy
conditions independent of samples and matrices. The %R of an analyte, and the resulting
degree of accuracy expected for the analysis of QC spiked samples, are dependent upon
the sample matrix, method of analysis, and the compound or element being measured.
The concentration of the analyte relative to the detection limit of the method is also a
major factor in determining the accuracy of the measurement.

During field sampling and sample shipping, contamination may be introduced to the
samples that could affect the accuracy of analysis results. Field and trip blanks will be
used during sample collection and shipment to detect field contamination. Contamination
affecting accuracy can also be introduced during laboratory analysis. Method blanks will
be used during laboratory procedures to assess laboratory-introduced contamination.
Laboratory results will be monitored, as they become available in order to identify
potential sources of field or laboratory contamination, and eliminate them.

Accuracy expressed as %R is calculated as follows:
%R = [(A-B)/C] x 100

where:
A = spiked sample concentration,
B = measured sample concentration (without spike), and
C = concentration of spike added.

Accuracy criteriafor the laboratory must be defined by historical control limits developed
through the use of control charts (Section 2.6.2.8).

Field measurements for the test kits will be assessed for accuracy in the field.
Specificaly, field instruments will be assessed for accuracy by the response to a known
calibration standard sample. The objective for accuracy of field measurements is to
achieve and maintain factory QC specifications for the field equipment.

2.3.3 Completeness

Completeness is defined as the percentage of laboratory measurements judged to be
valid on a method-by-method basis. Valid data are defined as all data and/or qualified
data that meet the DQOs for this project. Data completeness is expressed as percent
complete (PC) and should equal 90 percent. The goal for meeting analytical holding
times is 100 percent. At the end of each sampling event, the completeness of the data
will be assessed. If any data omissions are apparent, the parameter in question will be
resampled and/or reanalyzed, if feasible. The laboratory results will be monitored, as
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they become available to assess laboratory performance and its effect on data
completeness requirements. When appropriate, additional samples will be collected to
ensure that laboratory performance meets PC requirements.

PC iscaculated as follows:
PC=MX100
NI

Where:

Na = Actua number of valid analytical results obtained, and
N, = Theoretica number of results obtainable under ideal conditions.

2.3.4 Compar ability

Comparability expresses the confidence with which data from one sample, sampling
round, site, laboratory, or project can be compared to those from another. Comparability
during sampling is dependent upon sampling program design and time periods.
Comparability during analysis is dependent upon analytical methods, detection limits,
laboratories, units of measure, and sample preparation procedures.

Comparability is determined on a qualitative rather than quantitative basis. For this
project, comparability of all data collected will be ensured by adherence to standard
sample collection procedures, standard field measurement procedures, and standard
reporting methods, including consistent units. For example, concentrations will be
reported in a manner consistent with general industry practice (e.g., soil data will be
reported on adry-weight basis).

In addition, to support the comparability of fixed-base laboratory analytical results
with those obtained from previous or future testing, all samples will be analyzed by EPA-
approved methods, where available. The EPA-recommended maximum permissible
sample holding times for organic and inorganic parameters will not be exceeded. All
anaytical standards will be traceable to standard reference materials. Instrument
calibrations will be performed in accordance with EPA method specifications, and will be
checked at the frequency specified for the methods. The results of these analyses can
then be compared to analyses by other laboratories and/or to analyses for other sites
addressed by this site investigation.

2.3.5 Representativeness

Representativeness expresses the extent to which collected data define site
contamination. Where appropriate, sample results will be statistically characterized to
determine the degree to which the data accurately and precisely represent a characteristic
of a population, parameter variation at a sampling point, a process, or an environmental
condition. Sample collection, handling, and analytical procedures are designed to obtain
the most representative sample possible. The sample locations and procedures described in
the Work Plan were designed with the consideration of obtaining samples representative of
potentially contaminated areas. Sample handling and analytical procedures aso incorporate
consideration of obtaining the most representative sample possible. Representative samples
will be achieved by the following:

2-6
S\ESWP\PROJECTS\739730\sap.doc



- Collection of samples from locations fully representing site conditions;

« Use of appropriate sampling procedures, including proper equipment and
egui pment decontamination;

« Use of appropriate analytical methods and project reporting limits for the required
parameters; and

- Anaysis of sampleswithin the required holding times.

The portion of each sample chosen for analysis also affects sample representativeness.
The laboratory will adequately homogenize all samples prior to taking aliquots for
analysis to ensure that the reported results are representative of the sample received.
Because many homogenization techniques may cause loss of contaminants through
volatilization, homogenization will not be performed on samples for VOC analyses.

Sample representativeness will be preserved by using correct field sample collection
and handling procedures, properly decontaminating sampling equipment, and using field
QC samples, where appropriate. Sample collection and equipment decontamination
procedures are discussed in Section 3.0 of the Work Plan. These procedures will be
followed to collect samples that are representative of onsite environmental conditions.

2.3.6 Sensitivity

The concentration of any one target compound that can be detected and/or quantified
is a measure of sensitivity for that compound. Sensitivity is instrument-, compound-,
method-, and matrix-specific. The definitions of terms relating to sensitivity and DQOs
are presented in Section 2.6.3.

24 FIELD MEASUREMENTS

Measurement data for this project will include field data as well as laboratory
analytical data. The field measurement data to be collected during groundwater sampling
include field testing kits for total organic halides and fuel constituents, and use of
DSITMS. Field instruments for test kits will include Envirometer] and RPA-I
Analyzer[] both of which are portable spectrophotometers. The objective for precision of
field data collection methods is to achieve and maintain the factory equipment
specifications for the field equipment. The following sections describe field ana ytical
instrumentation, calibration, and field data reporting, validation, reduction, and review.

2.4.1 Field Test Kits

The QuickTest[] Envirometer[] analyzes for total organic halides in water in the range
of 5-2000 ppb. This test is based on a photochemical reaction that produces coloration
proportional to the concentration of the contaminants in the water. A water sample is
collected and mixed with a solvent to extract the analyte from the sample. The reagent-
analyte complex is then exposed to ultra-viol et light and the absorbance of the sampleisa
measure of the analyte concentration. Table 2.1 lists the measurable anal ytes determined
by this method. The sample result is atotal of all the organic halides present and cannot
distinguish individual compounds. Vendor information and supporting documentation
are presented in Appendix G.
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The RapidAssayl] test kit measures fuel constituents (Table 2.1) using immunoassay
chemistry to a limit of 0.09 ppm. In this method the sample to be analyzed is added,
along with the analyte of interest (pesticide, petroleum hydrocarbon, etc.) labeled with an
enzyme, to a disposable test tube containing antibodies. Any analyte present in the
sample competes with the labeled analyte for binding sites on the antibodies. The
remaining labeled analyte is measured using a color reaction with a spectrophotometer.
This value is inversely proportional to the analyte concentration in the sample. The
RapidAssay[] test method does not distinguish between BTEX and other petroleum
hydrocarbons. It measures total BTEX/TPH concentrations only. Vendor information
and supporting documentation are presented in Appendix G.

TABLE 2.1
MEASURABLE ANALYTESFOR QUICKTESTU
AND RAPIDASSAYLO TEST KITS

QuickTestO RapidAssay[]
1,1,1-Trichloroethane Gasoline
1,1,2-Trichloromethane Jet A
1,1-Dichloroethene JP-4
1,2-Dichloroethane JP-5
Bromodichloromethane Turbine (Jet) Fuel
Bromoform Kerosene
Carbon tetrachloride Artic Diesel
Chloroform Diesdl Fuel
cis-1,2-Dichloroethene Home Heating Qil
Dibromochloromethane Fuel Qils
Dichloromethane
Trichloroethene
Tetrachloroethene
Trans-1,2-Dichloroethene
Vinyl chloride

2.4.2 Direct-Sampling lon-Trap Mass Spectrometry

DSITMS is an innovative technology for determining the presence or absence and
measuring the concentration of VOCs and semivolatile organic compounds (SVOCs) in
air, water, and soil samples. DSITMS introduces sample materials directly into an ion-
trap mass spectrometer by means of avery simple interface such as a capillary restriction
or a polymer membrane. Thereis very little, if any, sample preparation required, and no
chromatographic separation of the sample constituents, meaning that the response to the
contaminants in asample is instantaneous.

2.4.3 Calibration Proceduresand Frequency for Field Test Equipment

Instruments and equipment used to gather generate, or measure environmental data
will be calibrated with sufficient frequency and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer's specifications. A
summary of calibration, maintenance and decontamination procedures for field
equipment is presented in Table 2.2. A summary of calibration frequencies and
acceptance criteriafor field instruments and/or field methods is presented in Table 2.3.
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TABLE 2.2

INSTRUCTIONS FOR FIELD MEASUREMENT INSTRUMENTATION
CALIBRATION, MAINTENANCE, AND DECONTAMINATION

Sour ce of Equipment
Calibration Decontamination
Parameter Equipment Calibration Standards Equipment Maintenance
Total Organic QuickTest[] Daily according to Commercially Follow manufacturer's Rinse probe with distilled
Halides Envirometer[] manufacturer's instructions; available, recommendations. water after each use and
three standards and a blank premixed blot or shake to remove
solutions. excess water.
Total RapidAssay[] Daily according to Commercially Follow manufacturer's
BTEX/TPH RPA-I manufacturer's instructions; available, recommendations.
Anayzer(] three standards and a blank premixed
solutions.
Water Level Water-level Calibrated by manufacturer. Not applicable. Keep tape clean and dry. Triple-rinse probe with
indicator and | Periodically check using atape distilled water after each
extra batteries. measure. use. Scrub with Liquid-
nox if necessary.
VOCs Direct-Sampling | Daily calibration accordingto | Commercidly Follow manufacturer’s Change septain 40 mL
lon-Trap Mass- |Tri-Corders Env., Inc. SOP, four| available, stock recommendations. via. Sparge interface after
Spectrometry point calibration and a blank. prepared from every high level sample (>
Calibration checks performed at| pure ana ytes. 250 ug/mL) is analyzed.
aminimum of one every 10 Standards Blanks analyzed at |east
field samples. Performance purchased one every 10 field samples
evaluation check. premixed and after every high level.
Field sample to confirm
system is free from carry
over.
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TABLE 2.3
INSTRUCTIONS FOR FIELD MEASUREMENT INSTRUMENTATION
CONTROL PARAMETERS, CONTROL LIMITS, AND CORRECTIVE

ACTIONS
Corrective Actions
M easur ement (required if control
Par ameter Control Checks Control Limits |limitsare not achieved)
Tota Organic Halides | Measure check standard solution after | + 10 percent of Recalibrate.
calibration curve and before sample actual value.
analysis.
Total BTEX/TPH Measure control standard solution after | + 10 percent of Recalibrate.
calibration curve and before sample actual value.
analysis.
Water Level (water-level | Measure weekly against regular use. + 0.02 foot. Replace meter tape.
indicator)
VOCs using Direct- Daily calibration, periodic calibration | + 20 percent of Recalibrate
Sampling lon-Trap Mass- | check standards analyzed (minimum of | actual value
Spectrometry one every 10 field samples) and
performance eval uation check standards
daily.

2.4.3 Review of Field Records
All field records will be evaluated for the following QC parameters:

Completeness of field records. The check of field record completeness will ensure
that all requirements for field activities in the site-specific work plan have been fulfilled,
that complete records exist for each field activity, and that the procedures specified in the
QAPP (or approved as field change requests) were implemented. Field documentation
will ensure sample integrity and provide sufficient technical information to recreate each
field event. The results of the completeness check will be documented, and
environmental data affected by incomplete records will be identified in the technical
report. The Project Manager will be responsible for ensuring that all scoped field analyses
have been performed during the sampling activities at each site. The completeness check
will be performed on adaily basis.

Identification of valid samples. The identification of valid samples involves
interpretation and evaluation of the field records to detect problems affecting the
representativeness of environmental samples. For example, field records can indicate if a
well is properly constructed or if unanticipated environmental conditions were
encountered during construction. Lithologic and geophysical logs may be consulted to
determine if awell was screened only in the water-bearing zone of concern. Records also
should note sample properties such as clarity, color, and odor. Photographs may show
the presence or absence of obvious sources of potential contamination, such as
combustion engines in operation near a well during sampling. Judgments of sample
validity will be documented in the technical report, and environmental data associated
with poor or incorrect fieldwork will be identified.
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Correlation of data. The results of field tests obtained from similar areas will be
correlated. For example, photo-ionization detector (PID) readings and VOC analysis
results may be correlated. The findings of these correlations will be documented, and the
significance of anomalous datawill be discussed in the technical report.

I dentification of anomalous field test data. Anomalous field data will be identified
and explained to the extent possible. For example, a water temperature for one well that
is significantly higher than any other well temperature in the same aguifer will be
explained in the technical report.

Accuracy and precision of field data and measurements. The assessment of the
quality of field measurements will be based on instrument calibration records and a
review of any field corrective actions. The accuracy and precision of field measurements
will be discussed. Field record review is an ongoing process. Field team |leaders will be
responsible for ensuring that proper recording is performed during sampling activities at
each site.

2.4.4 Field Data Assessment and Reporting

Screening data will constitute all analytical method results from analyses performed in
afield laboratory environment. The contractor will determine if the DQOs for field data
have been met, and also will calculate the PC for field data results.

At aminimum, the review of screening data will focus on the following topics:

« Holding times;

« Method blanks;

- Field instrumentation calibration and detection limits;
« Completeness of data.

Field datawill be reviewed using four different procedures, as described below:

- Routine checks (e.g., looking for errors in identification codes) will be made during
the processing of data.

- Internal consistency of a data set will be evaluated. This step will involve plotting
the data and testing for outliers.

« Checks for consistency of the data set over time will be performed. This can be
accomplished by comparing data sets against gross upper limits obtained from
historical data sets, or by testing for historical consistency. Anomalous datawill be
identified.

- Checks may be made for consistency with parallel datasets. An example of such a

check would be comparing data from the same region of the aquifer or volume of
soil.

The PM will be responsible for field data assessment at the end of the project. A
discussion of the field data review will be included in the technical report.
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2.5 DOCUMENTATION AND CHAIN-OF-CUSTODY PROCEDURES

A Standard Operating Procedure (SOP) providing descriptions of the sampling
protocols for this PDBS evaluation is provided in Section 1 of this SAP. Field and
laboratory chain-of-custody (COC) procedures are discussed below.
2.5.1 Site, Field, and Equipment L ogbooks

Logbooks will be used to document field investigation activities. Parsons ES
investigation personnel will maintain site, field, and equipment logbooks. The site
logbook is the master field investigation document that is a bound book with hard cover
and sequentially numbered pages. Its primary purpose is to contain within one document
the actual field data or references to other field documents that contain a specific
description of every activity that has occurred in the field on any given day. Any
administrative occurrences, conditions, or activities that have affected the fieldwork will
also be recorded in this logbook.

All entries in the site logbook will be signed and dated. The following is a partial list
of the types of information to be recorded in the site logbook:

- Name and title of author, date and time of entry, and physical/ environmental
conditions during the field activity.

- Name and address of field contact.

- Names and titles of field crew.

- Names, titles, and firm or agency of all site visitors.

- Documentation of health and safety activities.

« Purpose of sampling activity.

- Type of sampled media (e.g., soil gas, soil, and groundwater).
- Sample collection method (e.g., split spoon, grab, composite, etc.).
« Number and volume of samples taken.

« Description of sampling points.

- Date and time of collection.

- Sample identification numbers.

- Sampledistribution (e.g., |aboratory).

- Referencesfor all maps and photographs of the sampling sites.
- Field observations.
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Any field measurements made, such as pH, temperature, water level, PID, etc.
Decontamination procedures.

Instrument calibration.

Records of telephone conversations.

Weather conditions.

The onsite field task manager will maintain the field logbooks. The requirements for
these logbooks are the same as for the site logbooks. In general, these books will contain the
more specific details supporting the tasks performed by the person maintaining the field
logbook. Thefield logbook will contain information such as:

Project name and job number.
Date and time of field activities.

Observations, including descriptions of geologic units and any waste material
encountered, staining (if any), presence of odors, etc.

Sample number, times, and locations (including blind field dup references to parent
environmental sample).

Variations from Work Plan procedures.
Names of all sampling personnel, subcontractors, and visitors.

A daily summary of sampling activities.

The purpose of the field equipment logbook is to document the proper use, maintenance,
and calibration of field testing equipment. All equipment will be inspected and approved by
the field task manager before being used. A calibration log sheet will be maintained for
each instrument used on site and will be kept in the field equipment logbook. The field
equipment logbook will include:

Name and identifying number of the instrument.
Date calibrated.

Calibration points.

Identification of the calibrator.

Manufacturer.

Lot number.

Expiration date of calibration standards.

Results of the calibration.
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In addition, field data forms will also be completed and maintained at the sampling site
for al field activities.

Field documentation includes chain-of-custody reports used to track samples through
the analytical process, analytical worksheets, boring logs, well construction diagrams, well
development records, and daily reports. These forms will be made part of the permanent
record of the fieldwork.

2.5.2 Sample Containment, Preservation, and L abels

Section 1 of this SAP describes in detail the sample handling procedures for this
project. The laboratory will provide sample containers, preservatives, labels, chain-of-
custody (COC) forms, and shipping coolers to the project site. Properly cleaned sample
containers must be used so that no target compound contamination occurs from contact
with the sample container. The laboratory will provide documentation attesting to the
cleanliness of the containers following their cleaning procedures. A certificate of
cleanliness will be provided for any commercially purchased sample containers.

It is equally important to use preservative reagents that are free of target analytes or
other contaminants. Preservatives will be added to sample containers by the laboratory
before shipment to the site or by the field sample collection team before containers are
sent to the laboratory. The laboratory will provide documentation attesting to the purity
and quality of the reagents being provided.

Table 2.4 lists the types of sample containers, sample volumes, methods of
preservation, and holding times for each parameter. Field team members will ship
laboratory samples directly to the fixed-base laboratory at the end of each sampling day,
which will enable the laboratory to anayze the samples within the specified holding
times.

Sample labels will be affixed to each container to identify the sample number,
collector's name, date and time of collection, location of sampling point, analyses
requested, and preservatives added.

TABLE 24
REQUIREMENTS FOR CONTAINERS, PRESERVATION TECHNIQUES,
SAMPLE VOLUMES, AND HOLDING TIMES

Minimum
Sample Maximum
Analytical Volume or Holding
Name Method | Container | Preservation Weight Time
Volatile | SW8260B G, HCI to pH<2, 3x40 mi 14 days
Organics Teflon®- | 4°C, 0.008%
lined Na,S,0.%
septum
al Preservation with 0.008 percent Na,S,0, is only required when residual chlorineis present.
Acronyms:
G —Glass

HCl — Hydrochloric acid
Na,S,0;— Sodium thiosulfate
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2.5.3 Field Sample Identification

The establishment of a standard sample designation/labeling protocol is essential to
ensure adequate QA/QC in regards to the traceability of samples and their associated
analytical data. Proper labeling alows for the tracking of samples beginning from the time
of sample collection, through analysis, and following project completion should future data
correlation be deemed necessary. The proper labeling of samplesis adso critical in ensuring
that samples are anayzed within the required sample holding times as specified by the
appropriate analytical methods.

A sample numbering system will be used to identify each sample collected during
field investigations, including al field QC samples. The numbering system will be a
tracking mechanism to allow retrieval of information about a particular location and to
ensure that each sample is uniquely numbered. The field team leader will maintain a
listing of sample numbers.

2.5.4 Field Chain-of-Custody Procedures

Sample custody begins in the field at the time of collection and continues throughout
the laboratory analytical process. Proper sample custody procedures are needed to ensure
that samples have been obtained from the locations stated and that they have reached the
laboratory without alteration. All sample bottles shall be maintained onsite in a locked
storage area prior to use. Evidence of the sample traceability from collection to
shipment, laboratory receipt, and laboratory custody must be documented. A sample is
considered to be in aperson's custody if the sampleis:

In aperson's actual possession,

In view after being in a person's possession,

Locked so that no one can tamper with it after having been in physical custody, or
In a secured area, restricted to authorized personnel.

For samples to be submitted to the fixed-base laboratory, COC forms will be prepared
at the time of sample collection and will accompany the samples through the laboratory
sample processing. COC forms will be completed for each sample cooler for tracking
purposes and to provide a written record of al persons handling the samples. Samples
analyzed in the field will not require COC forms. The following information will be
documented on the COC form for each fixed-base laboratory sample:

Unique sampl e identification;

Date and time of sample collection;

Source of sample (including name, location, and sample type);
Designation of MS/MSD;

Preservative used (traceable to the analytica method);
Analyses required;

Cooler number (if more than one);

Trip blanks (with sample associations);

Name(s) of collector(s);
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- Custody transfer signatures and dates and times of sample transfer from the field to
transporters and to the laboratory or laboratories; and

- Bill of lading or transporter tracking number (if applicable).

Shipments will be sent by common carrier for overnight delivery, and a bill of lading
will be prepared. The shipping bill number will be recorded on the COC form. Bills of
lading will be retained as part of the permanent project documentation and all sample
shipmentswill be regulated by the USDOT as described in 49 CFR 171 through 177.

2.5.5 Laboratory Chain-of-Custody Procedures

To facilitate the documentation of sample custody, the laboratory will track the
progress of sample preparation, analysis, and report preparation. When the laboratory
receives the samples, custody information is checked against the samples received for
discrepancies. Laboratory receipt and handling procedures are presented in detail below.
Within one day of receipt of samples from the contractor, the laboratory will send signed
facsimile copies of al COCs and sample log-in receipt forms to the contractor. All
discrepancies and/or potential problems (e.g., lack of sample volume) will be discussed
immediately with the contractor’ s project manager.

The laboratory sample custodian will be required to provide a report to the contractor
of any problems observed with any of the samples received. This report will also
document the condition of samples, sample numbers received, corresponding laboratory
numbers, and the estimated date for completion of analysis. The laboratory must receive
written permission from the contractor before sending any samples (originally scheduled
to be analyzed at their facility) to another laboratory. Analysis will not be performed on
samples whose integrity has been compromised or is suspect.

2.5.5.1 Sample Receipt and Handling
Laboratory sample custody will be maintained using the following procedures:

1. The laboratory will designate a sample custodian responsible for maintaining
custody of the samples and all associated paperwork documenting that custody.

2. Upon receipt of the samples, the sample custodian will sign the original COC form
and compare the analyses requested with the label on each sample container.

3. A visual assessment of each sample container will be performed to note any
anomalies such as broken or leaking bottles, lack of preservation (e.g., ice melted
en route) or air bubbles in VOC sample bottles. VOC sample bottles should be
shipped inverted. This assessment will be recorded as part of the incoming COC
procedure.

4. If the COC and samples correlate, and there has been no tampering with the
custody seals, the "received by laboratory” box on the COC form will be signed
and dated.

5. Carewill be exercised to document any labeling or descriptive errors. In the event
of discrepancies, breakage, or conditions that could compromise the validity of
analyses (i.e., cooler temperature), the laboratory project coordinator will
immediately contact the laboratory PM as part of the corrective action process. If
there is a discrepancy on the COC form, the laboratory will call for resolution. If
the form requires changes, the laboratory will make changes by drawing a single
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line through the item requiring correction and initial and date it. If additiona
information is added to the form, the laboratory will initial and date the changes
and note “as per Project Manager”. If the cooler temperature is above 6°C, the
Project Chemist will be notified and the impact to data quality assessed. Samples
will be appropriately qualified during the data validation review.

6. Samples will be logged into the laboratory management computer system, which
includes a tracking system for extraction and analysis dates. The laboratory will
assign a laboratory work number to each sample for identification purposes. The
sample custodian will log the laboratory work number and the field sample
identification into alaboratory sample custody log. The laboratory sample custody
log may be either hard copy or computerized, depending on the laboratory's
system.

7. The samples will be stored in a secured area at a temperature of approximately
4+ 2 degrees °C or cooler (as applicable) until analyses commence. The
laboratory log should also contain the laboratory storage cooler number (if
applicable) in which the sample will be stored while on the laboratory's premises.
Samples will be logged when they are removed from and returned to storage for
analysis. Samples must be stored in coolers separate from those used to store
analytical standards, reagents, and/or QC samples.

8. The samples will be distributed to the appropriate anaysts, with names of
individuals who receive samples recorded in internal |aboratory records.

9. The origina COC form will accompany the laboratory report submittal to the
contractor and will become a permanent part of the project records.

10. Data generated from the analysis of samples also will be kept under proper custody
by the laboratory.

Upon analysis, a laboratory lot control number will be assigned to the sample. All
samples within a given laboratory anaysis group (e.g., samples sharing the same
laboratory QC measurement samples) will have identical laboratory lot control numbers.

Disposal of sample containers and remaining sample material will be the responsibility
of the laboratory. Samples should be disposed of appropriately when all analyses and
related QA/QC work are compl eted.

2.5.5.2 Laboratory Sample I dentification

The laboratory conducting the analysis of the samples will provide the data user with
information on the laboratory sample identification system. With knowledge of this
laboratory sample identification system, data generated at the laboratory can be tracked
by both the laboratory and field sample identification systems.

Each sample will be logged into the laboratory system by assigning it a unique sample
number. This laboratory number and the field sample identification number will be
recorded on the |aboratory report.

2.5.6 Documentation of Variance

In general, all documents will be completed in permanent black ink. Errors will be
corrected by crossing out with a single line and then dating and initialing the correction.
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The use of correction fluid is not permissible. The documents used during the field
investigation will remain on site during the entire effort. Forms used will be organized in
acentral file also located on site.

2.6 ANALYTICAL METHODSAND QUALITY CONTROL SAMPLES

Application of a specific analytical method depends on the sample matrix and the
analytes to be identified. Methods for each of the parameters included in the analytical
program are EPA-approved. Analytica procedures will follow the established EPA
methods wherever such methods exist for a specified analyte. The referenced methods are
defined in EPA (1995) Test Methods for Evaluating Solid Waste, Physical and Chemical
Methods, SW846, 3rd Edition, Update I11.

2.6.1 Field QC Samples (analyzed by fixed-based labor atory)

As a check on field sampling, QA/QC samples will be collected for al fixed-based
laboratory analyses during each sampling event. Definitions of field QA/QC samples are
presented below. In the event of a conflict with the site-specific QAPP already in use at a
site, the site-specific QAPP will take precedence in determining the frequency of field
QC samples collected.

2.6.1.1 Field Duplicates/Replicates

A field duplicate or replicate is defined as two or more water (or soil) samples
collected independently at the same sampling location during a single act of sampling.
Soil samples are divided into two equal parts (replicates) for analysis. Field duplicates
will be indistinguishable from other samples by the laboratory. Each of the field
duplicates/replicates will be uniquely identified with a coded identifier in the same format
as other sample identifiers. Duplicate sample results are used to assess the precision of
the sample collection process. During the collection of VOC samples, compositing
should not be performed because of the potential for target compound loss. Ten percent
of all field sampleswill be field duplicates.

2.6.1.2 Trip Blanks

The trip blank is used to indicate potential contamination by VOCs during sample
shipping and handling. A trip blank consists of analyte-free laboratory reagent water (<18
M ohm-cm deionized water) in a 40-milliliter (ml) glass vial sealed with a Teflon®
septum. The blank accompanies the empty sample bottles to the field and is placed in
each shipping cooler containing VOC samples returning to the laboratory for analysis.
The trip blank is not opened until the corresponding site samples are analyzed.

2.6.1.3 Temperature Blank

The temperature blank is used to indicate the temperature of the sample cooler upon
receipt at the laboratory. A temperature blank consists of laboratory reagent in a 40-ml
glass via sedled with a Teflon® septum. Any cooler temperature exceeding the
allowable 4 + 2 degrees Celsius (°C) must be noted and the project chemist notified prior
to sample analyses. The impact to data quality assessed and a decision will be made to
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proceed with analysis or resample. If the laboratory proceeds with analysis, samples will
be appropriately qualified during the data validation review.

2.6.1.4 Equipment Blank

Equipment blanks for the diffusion samplers will consist of (<18 p ohm-cm deionized
water (or equivalent) poured into the sampling bag. The blank will be transferred to a
sample bottle appropriate for VOC analysis and transported to the laboratory. The
equipment blanks are analyzed for the same laboratory parameters as the site samples.
Equipment blanks are used to measure contamination introduced to a sample set from
improperly decontaminated sampling equipment. The equipment blank for this project
will also be used as a source blank. One equipment blank will be collected for every site
unless otherwise specified in the site-specific QAPP.

2.6.1.5 Source-Water Blank

The source-water blank will consist of distilled/deionized water poured directly from
the source-water container into a sample bottle appropriate for VOC analysis and
transported to the laboratory. The source-water blanks are analyzed for the same
laboratory parameters as the site samples, and are used to measure contamination in the
source water used to fill the PDBSs and decontaminate sampling equi pment.

2.6.2 Laboratory QC Samplesand Analytical Requirements

Laboratory QC samples are necessary to determine the precision and accuracy of the
analyses, confirm matrix interferences, and demonstrate target compound contamination
of sample results. QC samples will be analyzed routinely by the analytical laboratory as
part of the laboratory QC procedures. Contract laboratories performing definitive data
quality analyses require a more stringent QC program than those performing screening-
level data quality analyses do. Definitions of QC samples and analytical requirements are
presented below. Control limits for MS, MSD and LCS samples represent historically
established limits determined by control charts by the analytical laboratory. These
control limits will be requested from the laboratory.

2.6.2.1 Holding Time

Holding times for sample extraction and/or analysis as required by the methods will be
met for all samples. The holding time is calculated from the date and time of sample
collection to the time of sample preparation and/or analysis. All sample analyses to
include dilutions and second-column confirmation will meet the required holding times.
Table 2.4 defines applicable method-specific analytical holding times.

2.6.2.2 Method Blanks

Method blanks are designed to detect contamination of the field samples in the
laboratory environment. Method blanks verify that interferences caused by contaminants
in solvents, reagents, glassware, or in other sample processing hardware are known and
minimized. The method blank will be (18 pohm-cm deionized water (or equivalent) for
water samples, and a purified solid matrix (Ottawa sand or equivalent) for soil samples.
The concentration of target compounds in the blanks must be less than the PRL.
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Exceptions are not made for common laboratory contaminants. |If the blank contaminant
concentration is not less than the specified limit, then the source of contamination will be
identified, and corrective action will be taken. Sample quantitation limits (SQLS) and
detection limits will not be raised because of blank contamination. Analytical data will
not be corrected for the presence of analytesin blanks.

2.6.2.3 Laboratory Control Samples

LCSs are blank spikes made from clean laboratory-simulated matrices (reference
method blank matrices) spiked with known concentrations of all target analytes of
interest. The LCS is carried through the complete sample preparation and anaysis
procedure. LCSs are designed to check instrument and method accuracy. An LCS will
be analyzed with every analytical batch. Failure of the LCS to meet %R criteria requires
corrective action before any further analyses can continue. All sample results associated
with the out-of-control LCS must be re-extracted and reanalyzed after control has been
re-established. All re-extraction and reanalysis must be performed within the sample
holding times.

2.6.2.4 Surrogate Spike Analyses

Surrogate spike analyses are used to determine the efficiency of analyte recovery in
sample preparation and analysisin relation to sample matrix. Calculated %R of the spike
is used to measure the accuracy of the analytical method for an individual sample matrix.
A surrogate spike is prepared by adding to an environmental sample (before extraction) a
known concentration of a compound similar in type to the target analytes (i.e., a surrogate
compound) to be analyzed. Surrogate compounds, as specified in the methods, will be
added to all samples analyzed, including method blanks, MS/IMSDs, LCSs, field samples,
and duplicate samples. Failure of the surrogate to meet %R criteria requires corrective
action. All sample results associated with the out-of-control surrogates must be
reanalyzed. If the reanalysis does not provide an in control surrogate %R, the sample
must be re-extracted and reanalyzed. All re-extraction and reanalysis must be performed
within the sample holding time.

2.6.2.5 Matrix Spikes/Matrix Spike Duplicates

MS samples are designed to check the accuracy of the sample matrix (matrix bias)
with respect to analytical procedures by analyzing a field sample spiked in the laboratory
with a known standard solution containing all the target analytes. An MSD is the second
of a pair of laboratory MS samples. The MSDs are designed to check the precision of
sample matrix with respect to analytical procedures.

One MS/MSD pair will be collected for every group of 20 project samples of similar
matrix. Field blanks or duplicates are not to be used as MS/MSDs. If surrogate and/or
target compound concentrations are out of control in the MS or MSD, the out-of-control
MS or MSD must be reanalyzed. If the reanalysis does not provide an in-control %R,
and evidence of matrix interference is not apparent the MS/MSD pair must be re-
extracted and reanalyzed. All re-extraction and reanalysis must be performed within the
sample holding time. In cases where the concentration of atarget compound in the parent
sample is greater than four times the spike concentration of the same compound in the
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MS/MSD, no re-extraction or reanalysisis required. The MS/MSD results are considered
unusable.

2.6.2.6 Analytical Batches

Analytical batches will be designated in the laboratory at a minimum of one batch per
sample delivery group (SDG). Each SDG will be composed of a maximum of 20 project
samples of similar matrix collected within a 7-day period. Included in each SDG of 20
(or fewer) samples per analytica method will be an analytical batch identification
number. This identification number will alow a reviewer to determine the association
between field samples and QC samples. Analytical batches aso will be inclusive of
preparation lots (for methods with extraction processes) and calibration periods (for
methods such as SW8260B where the extraction and analysis are ssmultaneous). The
laboratory will, at a minimum, analyze internal QC samples at the frequency specified by
the methods. The QC samples for each analytical batch include calibration standards and
checks, blanks, an LCS, and a MS/MSD pair (SD and MS for inorganic analyses) per
analytical batch.

2.6.2.7 Internal Standards

Internal standards (1Ss) are compounds of known concentrations used to quantitate the
concentrations of target detections in field and QC samples. 1Ss are added to all samples
(analyzed for GC/MS methods only) after sample extraction or preparation. Because of
this, ISs provide for the accurate quantitation of target detections by alowing for the
effects of sample loss through extraction, purging, and/or matrix effects. 1Ss are used for
any method requiring an IS calibration. Corrective action is required when ISs are out of
control.

2.6.2.8 Control Limits

The acceptance criteria for the control limits associated with all methods will follow
guidance established in the SW846 methods and the laboratory's historical data. The
laboratory must specify historical accuracy and precision control limits for MS/IMSDs,
LCSs, and surrogate spikes for each analytical method. Each laboratory reviews and
evaluates QC data through the use of method-specific control charts. At least 20
measurements are required before control limits can be established. Warning limits, when
established, are set at two standard deviations above and below the mean standard
recovery and are used by the laboratory as an indicator of potential impending analytical
problems. Upper and lower control limits are defined as three standard deviations above
or below the mean standard recovery, respectively, and are used to qualify data
accordingly on the basis of out-of-control criteria. The control limits will be historic lab-
established limits specific for that |aboratory.

Control limits must be carefully reviewed by regulators and the contractor to ensure
that the project DQOs will be met. Control limits established through the process
described above can provide laboratory historical limits that will not satisfy project
DQOs. For example, laboratory historical control limits with a low-end acceptability
equivalent to the limit of detection (i.e., the MDL) are possible and not uncommon.
Control limits at the limit of detection do not provide for acceptable data quality. In this
instance, a re-evaluation of the control limits or an agreed minimum acceptable control
limit may be required.
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2.6.2.9 Calibration Requirements

Analytical instruments will be calibrated in accordance with the analytical methods
and in accordance with the MDL as defined in Section 2.6.3.1. All analytes reported will
be present in the initial and continuing calibrations, and these calibrations must meet the
acceptance criteria specified in Table 2.5. The contract laboratory will maintain records
of standard preparation and instrument calibration. Records will unambiguously trace the
preparation of standards and their use in calibration and quantitation of sample results.
Calibration standards will be traceable to standard materials.

Anayte concentrations are determined with either calibration curves (linear
regression) or response factors (RFs). Calibration curves will be evaluated using a
coefficient of determination (r?), of greater than 0.990 or correlation coefficient (r) of
greater than 0.995 acceptability. Calibration curves using the relative standard deviation
(RSD) of RFsto determine linearity must meet the acceptability criteria specified within
the method. For gas chromatography/mass spectrometer (GC/MS) methods, the average
RF from the initial five-point calibration will be used to determine analyte
concentrations. The continuing calibration (CCAL) will not be used to update the RFs
from the initial five-point calibration. GC/MS methods also will meet all instrument
performance and/or tuning criteria as specified by the methods.

2.6.2.9.1 Initial Calibration Verification

Initial calibration (ICAL) curves must be verified using a standard made from a source
independent of the one used to make the ICAL standards. All target compounds must be
included within the initial calibration verification (ICV), typically a a concentration
around the midpoint of the calibration curve. Failure of the ICV requires corrective
action as defined in Table 2.5.

2.6.2.9.2 Continuing Calibration and Verification

ICAL curves must be verified daily prior to sample analysis using a CCAL (or CCV).
All target compounds must be included within the CCAL, typically at a concentration
around the midpoint of the calibration curve. CCALs are required at the beginning and
end of each analytical sequence and after every 10 samples analyzed (or as specified in
each analytical method). Failure of the CCAL requires corrective action as defined in
Table 2.5.

2.6.2.10 Standard Reference Materials

Standard materials used in calibration and to prepare samples will be traceable to
National Institute of Standards and Technology (NIST), EPA, American Association of
Laboratory Accreditation (A2LA), or other equivalent approved source, if available. The
standard materials will be current, in accordance with the following expiration policy:
The expiration dates for ampulated solutions will not exceed the manufacturer’s
expiration date or 1 year from the date of receipt, whichever occurs first. Expiration
dates for laboratory-prepared stock and diluted standards will be no later than the
expiration date of the stock solution or material, or the date calculated from the holding
time allowed by the applicable analytica method, whichever occurs first. The laboratory
will label standard and QC materials with expiration dates.
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TABLE 2.5
SUMMARY OF CALIBRATION AND QC PROCEDURES

Applicable Minimum Acceptance Corrective

Par ameter QC Check Frequency Criteria Action
Volatile Five-point initial calibration | Initial calibration prior to | SPCCsaverage RF = 0.30 (>0.10 | Correct problem then repeat initial
Organics for all analytes sample analysis for bromoform and >0.01 for | calibration
SW8260B chloromethane and 11-

dichloroethane); and RSD for all
calibration analytes < 30%

Second-source  calibration | Once per five-point initial All analytes within #25% of | Correct problem then repeat initial
verification calibration expected value calibration
Retention time  window | Each initial calibration and | + 3 times standard deviation for | Correct problem then reanalyze all

calculated for each analyte

calibration verifications

each analyte retention time from
72-hour study

samples analyzed since the last

retention time check

Cadlibration verification

Daily, before sample analysis,
every 12 hours of analysis
time, and at end of analysis
sequence

SPCCs average RF = 0.30, and
CCCs < 20% drift; and all

calibration analytes within +25%
of expected value

Correct problem then repeat initial
calibration

Demonstrate  ability  to
generate acceptable accuracy
and precision using four
replicate analyses of a QC
check sample

Once per analyst

QC acceptance criteria

Recalculate results;, locate and fix
problem with system and then rerun
demonstration for those analytes that
did not meet criteria

Check of mass spectral ion
intensities using BFB

Prior to initial calibration and
calibration verification

Refer to criteria listed in the
method description

Retune instrument and verify

S\ES\WP\PROJECTS\739730\sap.doc
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TABLE 2.

5 (Continued)

SUMMARY OF CALIBRATION AND QC PROCEDURES

Applicable Minimum Acceptance Corrective
Par ameter QC Check Frequency Criteria Action
Volatile IS Every sample, spiked sample, | Retention time +30 seconds: | Inspect mass spectrometer or GC for
Organics standard, and method blank EICP area within -50% to +100% | mafunctions, mandatory reanaysis of
of last calibration verification (12 | samples analyzed while system was
hours) for each malfunctioning
SW8260B Method blank One per analytical batch No analytes detected > PRL Correct problem thenreprep and
analyze method blank and all samples
processed with the contaminated blank
(Cont’d) LCSfor all analytes One LCS per analytical batch | QC acceptance criteria Correct problem thenreprep and

analyze the LCS and all samplesin the
affected analytical batch

Surrogate spike

Every sample, spiked sample,
standard, and method blank

QC acceptance criteria

Correct problem thenreextract and
analyze sample

MS/MSD One MS/MSD per every 20 | QC acceptance criteria Re-extract and re-analyze the MS and
project samples per matrix MSD sample within holding time
MDL study Once per year Detection limits established shall | Re-establish MDL
meet QAPP-established criteria
Results reported between | None None None
MDL and PRL

NOte: Al corrective actions associated with project work will be documented, and all records will be maintained by the laboratory.
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2.6.3 Detection and Quantitation Limits

This section describes the terms, definitions, and formulas that will be used for
detection and quantitation limits.

2.6.3.1 Method Detection Limit

The MDL is the lowest concentration at which a specific analyte in a matrix can be
measured and reported with 99-percent confidence that the analyte concentration is
greater than zero. MDLs are experimentally determined and verified for each target
analyte of the methods in the sampling program. The laboratory will determine MDLs
for each analyte and matrix type prior to analysis of project samples. In addition, when
multiple instruments are employed for the analysis of the same method, each individual
instrument will maintain a current MDL study. MDLs are based on the results of seven
matrix spikes at the estimated MDL, and are statistically calculated in accordance with
the Title 40, Code of Federal Regulations Part 136 (40 CFR 136) Appendix B. The
standard deviation of the seven replicates is determined and multiplied by 3.14 (i.e., the
99-percent confidence interval from the one-sided student t-test). If risk-based project
objectives are developed, then where practicable, MDLs must be lower than the risk-
based criteria determined for the project.

The MDLs to be used are intended to allow that both nondetected and detected target
compound results will be usable to the fullest extent possible for the project. An MDL
check sample (interference-free MS with all method target compounds) must be analyzed
following the MDL study to determine if reasonable MDL concentrations have been
achieved. The MDL check sample should be at a concentration of approximately two
times the MDL. If any target compound is not recovered, the MDL study must be
repeated. In this case, the repeated MDL should be performed with a higher
concentration, based on the analyst's judgment, of the target compounds that failed in the
MDL check sample. MDLs must be determined annually at a minimum, and verified
guarterly by analyzing an MDL check sample.

2.6.3.2 Sample Quantitation Limit

SQLs are defined as the laboratory reporting limit multiplied by the dilution factor
(DF) required to analyze the sample, and corrected for moisture or sample size. These
adjustments may be due to matrix effects or to the high concentrations of some analytes.
For example, if an analyte is present at a concentration that is greater than the linear
range of the analytical method, the sample must be diluted for accurate quantitation. The
DF raises the reporting limit, which then becomes the SQL. Because the reported SQLS
take into account sample characteristics and analytical adjustments, they are the most
relevant quantitation limits for evaluating nondetected chemicals.

2.6.3.3 Project Reporting Limit

PRLs for this project are site-specific and will be presented in the site-specific work
plans. Laboratory reporting limits for each target compound are referred to as practical
guantitation limits (PQLS). PQLs are laboratory-specific concentrations based on the
MDL for each target compound. The PQLs will be equivalent to the concentration of the
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lowest calibration standard for organic analyses. The lowest calibration standard for all
target compounds will be at a concentration between three and ten times the MDL. The
PQL, and therefore the lowest calibration standard, must not exceed regulatory action
levels (where practicable) for any target compound.

All target compound detections will be reported at or above the MDL for each analyte.
All results above the MDL, but below the PQL, will be qualified in the data deliverable
from the laboratory with a “J" flag for organic compounds or “B” flag for inorganics
(metals). The “Jor B” flags will denote the sample result as below the PQL, and as an
estimated quantitative value. Laboratories must verify the PQLSs by analyzing a standard
at or below the PQL on aweekly basis at a minimum.

2.6.4 Reporting Units
The prescribed reporting units for all analytical methods are as follow:
«  Soil samples - organics. micrograms per kilogram (ug/kg), dry-weight basis;

- Soil samples - inorganics/metals: milligrams per kilogram (mg/kg), dry-weight
basis,
- Water samples - inorganics/metals: milligrams per liter (mg/L);

- Water samples - organics. micrograms per liter (ug/L), and

All analytical results for soils (both non-detected and detected) will be reported on a
dry-weight basis (i.e., corrected for moisture content). The moisture content for each soil
sample will be reported. The equation for moisture content given for the Method
SW3550 is asfollows:

Initial Weight - Dried Weight x 100 = % moisture
Initial Weight

The result for the sample on adry-weight basisis as follows:

Result of analysis on wet-weight basis = Result of analysis on adry-weight basis
100 - % Moisture

2.7 LABORATORY DATA REVIEW AND REPORTING

The following sections describe |aboratory data review and reporting.
2.7.1 Review Proceduresfor Definitive Data

The laboratory review of definitive data is a four-step process involving an evaluation
by the analyst, a peer review, an administrative review, and a QA review. A checklist to

document each of the review processes will be required and must be included as part of
the final data deliverable to the contractor. All steps are described below.
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The analyst will review 100 percent of all definitive data prior to reporting. The
establishment of detection and control limits will be verified. Any control limits outside
of the acceptable ranges specified in the analytical methods will be identified. Any
trends or problems with the data will be evaluated. The absence of records supporting the
establishment of control criteria or detection limits will be noted. Analytical batch QC,
calibration check samples, ICALs, CCVs, corrective action reports, the results of
reanalysis, sample holding times, and sample preservations will be evaluated.

Samples associated with out-of-control QC data will be identified in the data package
case narrative, and an assessment of the utility of such analytical results will be made.
The check of laboratory data completeness must be documented and will ensure that:

« All samples and analyses specified in the COC have been processed;
- Complete records exist for each analysis and the associated QC samples; and
« Procedures specified in this QAPP have been implemented.

An analyst other than the original data processor will be responsible for performing a
peer review of al steps of the data processing. A minimum of 25 percent of al data will
be reviewed. All input parameters, calibrations, and transcriptions will be checked. All
manually input, computer-processed data will be checked. Datareview checklists will be
used to document second level/peer review.

QC sample results (LCSs, MS/MSDs, surrogates, and ICAL and CCAL standards) are
compared against stated criteria for accuracy and precision. QC data must meet
acceptance levels prior to processing the analytical data. If QC standards are not met, the
cause will be determined. If the cause can be corrected without affecting the integrity of
the analytical data, processing of the data will proceed. If the resolution jeopardizes the
integrity of the data, reanalysis will occur.

An administrative review will be performed by the laboratory project manager on each
data deliverable package. The review will ensure that al requirements of the laboratory
and the data deliverable have been met and are complete.

A review of at least 10 percent of all data deliverable packages from alaboratory QA
officer must take place prior to the administrative review and final release of the data
deliverable to the contractor. The data packages will be randomly selected for review.

Decisions to repeat sample collection and analyses may be made by the contractor
project manager based on the extent of the deficiencies and their importance in the
overall context of the project.

2.7.2 Laboratory Data Reporting Flags

The laboratory must use the following qualifiers when reporting sample results.
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2.7.2.1 Laboratory Organic Data Reporting Qualifiers

The laboratory must use the following qualifiers when reporting results of organic
analyses.

Value- If theresult isavalue greater than or equal to the PQL, the valueis reported.

U-

J-

RE-

Indicates the compound was analyzed for but not detected. The number is the
project reporting limit (e.g., the nondetect limit) for the sample.

Indicates an estimated value. Thisflag is used to estimate a concentration for
tentatively identified compounds where a 1:1 response is assumed or when the
mass spectral data indicate identification criteria, but the result is less than the
specified detection limit. This flag will also be used to identify values falling
between the MDL and the PQL.

Applies to PCB parameters when the identification has been confirmed by
GC/MS.

Used when the analyte is found in the blank, as well as a sample. It indicates
possible/probable blank contamination and warns data user to take appropriate
action.

Identifies compounds whose concentrations exceed the calibration range of
the instruments for specific analysis.

Identifies all compounds analyzed at a secondary dilution.

Indicates that a tentatively identified compound (TIC) is a suspected adol-
condensation product.

Any other specific flags and footnotes that may be required to properly define
the results.

Analysis performed on are-extracted sample.

2.7.2.2 Laboratory Inorganic Data Reporting Qualifiers

The laboratory must use the following qualifiers when reporting results of inorganic
analyses.

Concentration Qualifiers:

B-

U-

Q_

The reported value was obtained from a reading that was less than the PQL,
but greater than or equal to the MDL or instrument detection limit (IDL).

The analyte was analyzed for but not detected. The number is the project
reporting limit (e.g., the nondetect limit) for the sample.

Qualifier for specified entries:
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E- Thereported value is estimated due to the presence of interference(s).
M- Duplicate injection precision not met.
N-  Spike sample recovery not within control limits.

S The reported value was determined by the method of standard additions
(MSA).

W- Post-digestion spike for GFAA analysis is out of control limits (85-115%),
while sample absorbance is less than 50% of spike absorbance.

*-  Duplicate analysis not within control limits.
+-  Correlation coefficient for the MSA isless than 0.995.
D- Spikelevel under IDL with dilution.

(The use of "S*, "W", or "+" is mutually exclusive. No combination of these
qualifiers should appear in the same field for an analyte.)

Method Qualifiers:
P- ICP.
A- Flame atomic absorption (FAA).
F-  Furnace AA.
CV- Manual cold-vapor AA.
AV- Automated cold-vapor AA.
AS- Semi-automated spectrophotometric.
C- Manual spectrophotometric.
T-  Titrametric.
NR- Analyte not required to be analyzed.
2.7.3 Data Déliverables
The following deliverables will be required of the laboratory.
2.7.3.1 Hardcopy Data Deliverables
Data deliverables required for the analytical results include both a hard copy and an
electronic copy. Hardcopy reporting of analytical results is defined in Table 2.6. The
:Oe;bc?(gaég.ry will be required to provide two copies of each hard copy data-reporting
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2.7.3.2 Electronic Data Deliverables

To facilitate data handling and management, both field and laboratory data will be
entered into a computerized format. All data entered into the electronic data files will
correspond to the data contained in the original laboratory reports and other documents
associated with sampling and the laboratory hard copy data deliverable packages. The
subcontracting laboratories standard electronic data deliverable (EDD) will be used for
el ectronic data reporting.

2.7.3.3 QA Reports

At monthly intervals beginning with the initiation of sampling activities, the
laboratory will submit to the contractor’ s project task manager QA report that documents
laboratory-related QA/QC issues. These reports will include discussions of any
conditions adverse or potentially adverse to quality, such as:

« Responses to the findings of any internal or external systems or performance
laboratory audits;

- Any laboratory or sample conditions that necessitate a departure from the methods
or procedures specified in this QAPP;

« Any missed holding times or problems with laboratory QC acceptance criteria; and
. The associated corrective actions taken.

Submittal of QA reports will not preclude earlier contractor notification of such
problems when timely notice can reduce the loss or potential loss of quality, time, effort,
or expense. Appropriate steps will be taken to correct any QA/QC concerns as they are
identified. The QA reports and a summary of the laboratory QA/QC program and results
will be included in the final project report.

2.8 CONTRACTOR DATA REVIEW PROCESS

The data review process is performed in two phases. The initial phase, contract
compliance screening (CCS), consists of inspecting the laboratory data deliverables to
determine if the contract requirements were met. The second phase, data validation,
includes areview of data results to assess data usability and application of data qualifiers
to the analytical results based on adherence to method protocols and laboratory-specific
QA/QC limits. Method SW8260B will undergo data validation.

2.8.1 Contract Compliance Screening

CCS is the review of sample data deliverables for completeness and compliance with
project requirements. Completeness is evaluated by ensuring that al required data
deliverables are received in a legible format with all required information. The CCS
process aso includes a review of the COC forms, case narratives, and PRLs. Sample
resubmission requests, documentation of nonconformances with respect to data
deliverable completeness, and corrective actions often are initiated during the CCS
review.
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TABLE 2.6

REQUIRED HARDCOPY LABORATORY DELIVERABLES

Method Requirements

Laboratory Deliverables
(Definitive Data)

Requirementsfor all methods:

Case narrative

Project identification

Analytical method
description and reference
citation

Discussion of unusua
circumstances, problems, and
nonconformances

Monthly quality assurance (QA) report

Any format to discuss issues
which may affect data quality

Chain-of-custody (COC) form

Signed and dated when
samples were received at
laboratory

Dates of sample preparation and analysis (including first
run and subsequent runs).

Specific deliverable depends
upon type of analysis

Quantitation limits achieved.

Specific deliverable depends
upon type of analysis

Dilution or concentration factors.

Specific deliverable depends
upon type of analysis

Summary analytical batch report including analytical Any format

batch samples, method of analysis, matrix description,

date of sample collection and receipt, |aboratory

identification number of each environmental sample plus

identification number of each batch quality control (QC)

sample (including matrix spike/matrix spike duplicate

(MS/IMSD), calibration check, etc.).

Method reporting limits QC summary report
QC limits QC summary report
Corrective action reports. Any format
Laboratory data validation/review checklists Any format

Percent moisture for all soil samples Any format

Requirementsfor organic analytical methods:

Sample data sheets

Summary information only ¥

Surrogate recoveries

Summary information only

MSMSD

Summary information only

Method blank analysis

Summary information only

Laboratory control spike (LCS)

Summary information only

Internal standard area and retention time summary data

Summary information only

2-31
S\ESWP\PROJECTS\739730\sap.doc




TABLE 2.6 (Continued)
REQUIRED HARDCOPY LABORATORY DELIVERABLES

Laboratory Deliverables

Method Requirements (Definitive Data)

Requirementsfor organic analytical methods

(Cont’d):

Analysisrunlog Any format

Requirementsfor inorganic analytical methods

Metals:

Sample data sheets Summary information only *

Method blank, taken through sample preparation Summary information only
preparation.

Laboratory control spike/laboratory control spike Summary information only

duplicate

Matrix spike/matrix spike duplicate Summary information only

Post-digestion spike sample recovery Summary information only

Method of standard additions Summary information only

Analysisrun logs Any format

a\  Summarized results can be in any format that provides the necessary data to completely validate
that QC parameter. Example formats are the forms equivalent to those defined for the EPA
Contract Laboratory Program or SW846 programs.

2.8.2 Data Validation

Following completion of the CCS process, an EPA Level |lI-type validation will be
performed on 10 percent of all analytical results. Because this project does not involve
regulatory compliance monitoring, 100% validation of the data is not necessary. The
10% validation will be selected from the first round of analyses so that potential problems
can beidentified early. The validation process includes areview of summary information
to determine adherence to analytica holding times; results from analysis of field
duplicates, method blanks, field blanks, surrogate spikes, MS/IMSDs, LCSs, and sample
temperatures during shipping and storage. The results of the CCS process are
incorporated into the data validation process. Data qualifiers are applied to analytical
results during the data validation process based on adherence to method protocols and
laboratory-specific QA/QC limits.

The validation guidelines defined in Table 2.7 were devel oped in accordance with the
National Functional Guidelines for Organic Data Review (EPA, 1994) as modified for
the specific analytical method. Expanded criteria for the validation guidelines were
developed where professional judgment is recommended within the EPA guidelines. QC
guidelines are those specified in the analytical method protocols.

Data qualified as rejected will be assessed as to their critical importance. If required
the samples will be recollected and reanalyzed.
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TABLE 2.7

FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF ORGANIC METHODS

Quality Control Flag Samples Affected
Check
Holding Time Holding time exceeded for J detects Sample
extraction or analysisby > 2 R non-detects
times
Holding time exceeded for Jdetects Sample
extraction or analyses by < 2 UJ non-detects
times
Sample Sample not preserved Jdetects Sample
Preservation UJ non-detects
Temperature >8°C J detects All samplesin same
Blank UJ non-detects cooler
>20°C (Volatile Compounds) R all results. All samplesin same
cooler
Tune lon abundance criteria J detects All associated samplesin
UJ non-detect analysis batch
results
Set critical ions as defined in R all detects All associated samplesin
SW846 R non-detects analysis batch
ICAL GC/IMS:
RRF <0.05 R non-detects Compound in all
J detects associated samplesin
analysis batch
%RSD >30% and all UJ non-detects Compound in all
initial calibration RRF | Jdetects associated samplesin
>0.05 analysis batch
If %RSD >2X control R all detects Compound in all
criteria R non-detects associated samplesin
analysis batch
CCAL
%D >25% and RRF=0.05 J detects Compound in all
UJ non-detects associated samplesin
analysis batch
If %D is>2X control criteria | R all detects Compound in all
R non-detects associated samplesin
analysis batch
RRF <0.05 Jdetects Compound in all
R non-detects associated samplesin
analysis batch
LCSand LCSD LCSor LCSD single
compound: R all detects Spiked compound only
%R <% LCL or 30% R non-detects in all associated samples.
(whichever islower)
%R >UCL but <UCL +% UCL | Jdetects Spiked compound only
No qualification for | in all associated samples.
non-detects
% R>%LCL or 30% J detects Spiked compound only
(whichever islower) but <LCL | UJnon-detects in all associated samples.
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TABLE 2.7 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION
OF ORGANIC METHODS

Quality Control Evaluation Flag Samples Affected
Check
% R>UCL + % UCL R all detects Spiked compound only
No qualification for | inall associated samples.
non-detects
If > 50% of all LCSor LCSD R all detects All detected spike
spiked compounds are out of R non-detects compoundsin al
control samples
RPD >control limit Jdetects All detected spike
compoundsin al
samples
Method Blank Multiply value by 5, common U flag reported All samplesin extraction

lab contaminants multiply by 10
(common lab contaminants:
methylene chloride, acetone, 2-
butanone, and phthal ates)

results < calculated
value

batch

Equipment Blank

Convert to soil units, if
applicable, multiply by 5,
common lab contaminants
multiply by 10(common lab
contaminants: methylene
chloride, acetone, 2-butanone,
and phthal ates)

U flag reported
results < calculated
value

All associated samples

Trip Blank Convert to soil units, if U flag reported All volatile samples
applicable, multiply by 5, results< calculated | shipped in the same
common lab contaminants value cooler
multiply by 10 (common lab
contaminants: methylene
chloride, acetone, 2-butanone,
and phthal ates)

MSMSD MS or MSD single compound:

%R <% LCL or 10% R all detects Affected compound in

(whichever islower) R non-detects native sample MS/MSD

%R >UCL but <UCL +% UCL | Jdetects Affected compound in
No qualification for | native sample MS/MSD
non-detects

% R>%LCL or 10% J detects Affected compound in

(whichever islower) but <LCL | UJnon-detects native ssmple MSMSD

% R>UCL + % UCL R all detects Affected compound in
No qualification for | native sample MS/MSD
non-detects

If > 50% of all MS or MSD R all detects All compoundsin native

spiked compounds are out of R non-detects sample

control:

When sample conc. is>4X spike | No evaluation None

conc. required

RPD > control limit Jdetects Affected compound in

native sample MS/IMSD
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FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

TABLE 2.7(Continued)

OF ORGANIC METHODS

Quality Control Evaluation Flag Samples Affected
Check
Surrogates %R > UCL Jdetects All compoundsin
GCIMS associated sample
VOCs
%R < LCL and = 10% J detects All compoundsin
UJ non-detects associated sample
%R < 10% Jdetects All compoundsin
R non-detects associated sample
Internal Standards | RT change > UCL from daily R all detects All associated
(15) (GC/IMS) CCAL R non-detects compounds in sample
IS extracted ion area counts < - J detects All associated
50% to +100% of last CCAL UJ non-detects compounds in sample
IS extracted ion area counts > J detects All associated
+100% of last CCAL No qualification for | compoundsin sample
non-detects
IS extracted ion area counts < R all detects All associated
10% of last CCAL R non-detects compounds in sample
Retention Time Analyte peak not within RTW Report detects as All affected compounds
Windows (RTW) non-detect,
(professional
judgment should be
used prior to
eliminating
detections)
Field Duplicates RPD > 35% water or soil Discussimpactsin Field duplicate pair
data quality
assessment report
Acronyms:
%D - Percent difference.
%R - Percent recovery.
CCAL - Continuing calibration

GCIMS - Gas chromatograph/mass spectroscopy

HPLC - High performance liquid chromatography
ICAL - Initial Calibration

LCL - Lower control limit

LCS - Laboratory control sample

LCSD - Laboratory control sample duplicate
MS/MSD - Matrix spike/matrix spike duplicate
NFG - National Functional Guidelines
PCB - Polychlorinated biphenyl

RPD - Relative percent difference

RRF - Relative response factor

RT - Retention time

RSD - Relative standard deviation

SVOoC - Semivolatile organic compounds
UCL - Upper control limit

VOCs - Volatile organic compounds
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2.8.3 Data Validation Qualifiers

The following definitions provide explanations of the EPA (1994b) qualifiers to be
assigned to analytical results during data validation, in accordance with Table 2.7. The
data qualifiers described are applied to both inorganic and organic results.

U - The analyte was analyzed for and is not present above the reported SQL.

J - The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount actually
present in the environmental sample. The data should be considered as a
basis for decision-making and are usable for many purposes.

R - The data are rgected as unusable for al purposes. The analyte was
anayzed for, but the presence or absence of the analyte was not verified.
Resampling and reanalysis are necessary to confirm the presence or
absence of the analyte.

UJ- The analyte was not present above the reported SQL. The associated
numerical value may not accurately or precisely represent the
concentration necessary to detect the anayte in the sample.

2.8.4 Assessment of Data Usability

Data from QC samples will be assessed by the contractor using the procedures and
criteria presented earlier in this section. In addition, the contractor will assess the
usability of analytical data. Any limitations on data use will be expressed quantitatively
to the extent practicable. This data usability review will include a review of the
analytica methods, quantitation limits, and other factors important in determining the
PARCC parameters. The outcome of this data review will be a data set appropriate to
support project-specific DQOs. A data quality assessment (DQA) will be written and
submitted by the contractor, if required, summarizing the findings of the review, and
providing an assessment of overall data quality and usability.

2.9 CORRECTIVE ACTION

The following procedures have been established to ensure that conditions adverse to
data quality are promptly investigated, evaluated, and corrected. Adverse conditions may
include malfunctions, deficiencies, deviations, and errors. When a significant condition
adverse to data quality is noted at the laboratory or in the field, the cause of the condition
will be determined and corrective action will be taken to prevent repetition. Condition
identification, cause, reference documents, and corrective action planned will be
documented and reported to the contractor project QA officer by the laboratory QA
officer. Following implementation of corrective action, the laboratory QA officer will
report the actions taken and their results to the contractor Project Manager and QA
Officer. A record of the action taken and results will be attached to the data report
package. If samples are reanalyzed, the assessment procedures will be repeated, and the
control limitswill be reevaluated to ascertain if corrective actions have been successful.
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Implementation of corrective action is verified by documented follow-up action. All
project personnel have the responsibility, as part of the normal work duties, to identify,
report, and solicit approval of corrective actions for conditions adverse to data quality.

Corrective actions will be initiated in the following instances:

- When predetermined acceptance criteria are not attained (objectives for precision,
accuracy, and completeness);

- When the prescribed procedure or any data compiled are faulty;

« When equipment or instrumentation is determined to be faulty;

«  When the traceability of samples, standards, or analysis results is questionable;
« When QA requirements have been violated;

«  When designated approvals have been circumvented;

- Asaresult of systems or performance audits;

- Asaresult of regular management assessments;

- Asaresult of intralaboratory or interlaboratory comparison studies; and

- At any other instance of conditions significantly adverse to quality.

Laboratory project management and staff, such as QA auditors, document and sample
control personnel, and laboratory groups, will monitor work performance in the normal
course of daily responsibilities.

The Laboratory QA Officer or designated aternate will audit work at the laboratory.
Items, activities, or documents ascertained to be compliant with QA requirements will be
documented, and corrective actions will be mandated in the audit report. The contractor
Project QA Officer and Laboratory QA Officer will log, maintain, and control the audit
findings.

The contractor Project QA Officer and Laboratory QA Officer are responsible for
documenting all out-of-control events and nonconformances with QA protocols. The QC
checks, their frequency, acceptance criteria, and corrective actions for out-of-control data
are summarized in Table 2.5 for each analytical method. A nonconformance report will
summarize each nonconformance condition. No specific format for the nonconformance
report is required. The report should state the problem and address the laboratory’s
process for corrective action. The laboratory will notify the contractor Project Manager
or QA Officer of any laboratory QA/QC nonconformance upon discovery. Copies of all
field change requests and corrective action forms will be maintained in the project files.
The contractor may initiate a stop-work order if corrective actions are insufficient.
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2.10 FINAL SAMPLE DISPOSITION

Upon completion of al required analyses and acceptance of the data reported to the
contractor, the laboratory will be responsible for proper disposal of any remaining
samples, sample containers, shipping containers, and Styrofoam™ or plastic packing
materials in accordance with sound environmental practice, based on the sample
analytical results. Unused samples and containers found to be non-hazardous will be
disposed of after 60 days following completion of the analysis unless the contractor
requests the storage of the sample. However, the laboratory will give prior notification to
and receive the approva of the contractor before disposing of any remaining samples.
The laboratory will maintain proper records of waste disposal methods, and will have
disposal company contracts on file for inspection.

2.11 SUBCONTRACT LABORATORY SERVICESOTHER THAN THE PRIME
LABORATORY

The laboratory will assume responsibility for providing al analytical services
specified in the laboratory agreement. Should it be agreed in writing that the laboratory
may use an additional subcontract laboratory facility, the primary laboratory will supply
to the contractor the SOPs, MDL studies, verification of certifications, and QA plans for
the other laboratories that are used. The laboratory will be responsible for
communicating all analytical guidelines and QC requirements of the project to these
laboratories. The QA Officers from both the primary laboratory and the contractor will
monitor the data from subcontract |aboratories and correct any QC nonconformance.

2-38
S\ESWP\PROJECTS\739730\sap.doc



SECTION 3
REFERENCES

American National Standards Institute/American Society for Environmental Programs.
1994. “Specifications and Guidelines for Quality Systems for Environmental Data
Collection and Environmental Technology Programs.” ANSI/ASQC E-4-1994.
July (Draft).

EPA. 1994a. Guidance for the Data Quality Objectives Process. EPAQA/G-4.
Washington D.C. September.

EPA. 1994b. Contract Laboratory Program National Functional Guidelines for Organic
Data Review.

EPA. 1995. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods,
SW846, (3rd Edition, Update I11). United States Environmental Protection Agency
( EPA).

EPA. 1999. EPA Requirements for Quality Assurance Project Plans. EPAQA/R-5.
Washington D.C. November

Parsons ES. 2001a. Draft BRAC PDBS UmbrellaWork Plan. March.
Parsons ES. 2001b. Draft AFILEV PDBS UmbrellaWork Plan. April.

Parsons ES. 2001c. Draft DLA PDBS UmbrellaWork Plan. April.

3-1
S\ESWP\PROJECTS\739730\sap.doc



APPENDIX C —PROJECT HEALTH AND SAFETY PLAN



PROGRAM HEALTH AND SAFETY PLAN
FOR
THE EVALUATION OF
PASSIVE DIFFUSION BAG SAMPLERS (PDBSs)

Prepared for:

AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
AFCEE CONTRACT F41624-00-D8024

TASK ORDER NO. 0024

April 2001

Prepared by:

PARSONS ENGINEERING SCIENCE, INC.
1700 Broadway, Suite 900
Denver, Colorado 80290

Reviewed and Approved By:

Name Date

Project Manager

Program H & S Manager




TABLE OF CONTENTS

LIST OF ACRONYMSAND ABBREVIATIONS........c.cooiiiiiiereeeeeseen

SECTION 1 - PURPOSE AND POLICY ..ottt

SECTION 2 - PROJECT DESCRIPTION AND SCOPE OF WORK ..........cc.c.....

228 R & o= ol 1= o ] o1 o o PSR
2.2 SCOPE OF WOIK ...ttt

SECTION 3 - PROGRAM TEAM ORGANIZATION ....ccoeiiiiiriiiireeieeeseee

SECTION 4 - SITE-SPECIFIC EMPLOY EE TRAINING AND MEDICAL

MONITORING REQUIREMENTS........ccoiiiiieeeeecee

4.1  Additional Safety Training ReqUIreMENtS .........coceveeiereerenie e
4.1.1 Site-Specific Safety TrainiNg.......ccoceevereererienee e
4.1.2 Daily Safety BriefingsS.......coooviieeninienieneee e
4.2  Medical Monitoring REQUIFEMENES.........coocvriereeiereereee e

SECTION 5- SAFETY AND HEALTH RISK ANALY SISAND HAZARD

MITIGATION.....ce ittt

51  ChemicCal HaZards........ccocoiiriiiieriieie et
5.2 PhySICal HAZards.........ccooeeiiiiieee et
5.21 SUPPOrt VENICIES. ..o

5.2.2 Slip, Trip, and Fall Hazards...........ccoooveeiiiienieneeeeeeee e

5.2.6 Fireor EXploSion Hazards ..........cccceveiieneniieneeneee e

5.2.3 Effectsand Prevention of Heat Stress........ccoccoveeivneenencnneenienens
5.2.3.1 Heat-Related Problems..........ccccceiiiiiiniineneceseens

5232 Heat-StresSMONItOriNg .....cccoeeveeiieneenieeie e

5.24 COld EXPOSUIE.......oeuiiuieiieie ettt
5241 Evauation and Control ..........ccoceeveneeneninieenenieneeens

022/739730hasp.doc -i-



TABLE OF CONTENTS (Continued)

Page

5242 Work-Warming REgIMEN........cccoeeeierieeneeieneeseeee e 5-12

ST =10 Voo o= I o F= 7= 0 SRR 5-13

SECTION 6 - EMERGENCY RESPONSE PLAN .....ooooiiiiiiiiiesiee e 6-1

6.1  Guidelinesfor Pre-Emergency Planning and Training ..........cccceeeeveeneneeniennne 6-1

6.2  Emergency Recognition and Prevention..........ccccoceveeviieeneniescenieseeseeeee s 6-1

6.3  Personnel Roles, Lines of Authority, and Communication Procedures

DUMNG 8N EMEIGENCY ...cveiiieiieiiieiesiee ettt sae e s ee e seeeneeeneens 6-4

6.4  Evacuation Routes and Procedures, Safe Distances, and Places of Refuge......... 6-4

6.5  Decontamination of Personnel During an EMergency........ccccueeveneenencensiennnne 6-5

6.6  Emergency Site Security and CONtrol ...........cccoveriereriiieeseeeeeee e 6-5

6.7  Proceduresfor Emergency Medical Treatment and First Aid..........ccooeveeivennene. 6-6

6.7.1 ChemiCal EXPOSUIE.......ccoiieieiieriesiesieesiesee e seesiee e e e seeseeeneesneens 6-6

6.7.2  Personal INJUIY .....ooouiiiiieeee et 6-7

6.7.3 FIre or EXPlOSION......coviiiiieiie ettt s 6-7
SECTION 7 - LEVELS OF PROTECTION AND PERSONAL PROTECTIVE

EQUIPMENT REQUIRED FOR SITE ACTIVITIES.......ccoooevvierienne. 7-1

7.1  Personal Protective EQUIPMENT ..o 7-1

7.2 EQUIPMENE NEEAS... ..ot 7-4

7.3 EqUIPMENt DISPOSAL .....ccueeiiieieiiieie ettt 7-5

SECTION 8 - FREQUENCY AND TYPES OF AIR MONITORING.......cccccevvrieennene 8-1

SECTION 9- SITE CONTROL MEASURES.........ccoooiieiieiereeie e 9-1

9.1  Site OrganizatioN-Operation ZONES ........ccceeuireereriesieeniesee e e seesseeseeseesseeneens 9-1

9.1.1 Exclusion Zone (Contamination ZONE)..........ccceeruereereereeseesesseeseesseenes 9-1

9.1.2 Contamination REAUCLION ZONE..........ccceeuiieeierienie e 9-2

0.1.3  SUPPOIT ZONEC......ccueietieieieiee ettt be e e ss e s eesbe e s e e nne e saneeneesnes 9-2

0.2 SIE SECUNLY ettt sttt sre et et esbeesbesneesreenaesneens 9-3

9.3 Sit€ COMMUNICAIION ....oeueiiieitieieeiee ettt ettt sre ettt eesreesae e e 9-3

9.4 SaAf@WOIK PraCliCES......eoeiieeeieeie ettt sttt nae e 9-3

022/739730hasp.doc -ii-



TABLE OF CONTENTS (Continued)

Page
SECTION 10 - DECONTAMINATION PROCEDURES..........ccooviinviienieeceeeeene, 10-1
10.1 Personnel Decontamination ProCEAUIES...........ccceveriereenenieeneerie e 10-1
10.2 Decontamination of EQUIPMENT ........cccoiiiiiiieiieie e 10-3
SECTION 11 - AIR MONITORING EQUIPMENT USE AND CALIBRATION
PROCEDURES.........ooiiiiriese ettt sse e 11-1
111 Photovac Microtip® Air ANIYZEN ........coeiiiieieeeseee et 11-1
11.2  HNU® Photoionization DELECIOL .........coieriiiierieniesieerie et 11-2
11.3  EXPIOSIVITY MELEN ...ttt 11-5
114 Sensidyne® or Drager® Colorimetric Gas AnalysiS TUDES.........ccccevererrieennnne 11-5
APPENDIX A - EMERGENCY CONTACTS
APPENDIX B - PROJECT HEALTH AND SAFETY FORMS
APPENDIX C-JOB SAFETY ANALYSES
LIST OF TABLES
No. Title Page
5.1 Heath Hazard Qualities of Hazardous Substances of Concern...........cccceceveeuneee 5-2
5.2  Suggested Frequency of Physiological Monitoring For Fit and Acclimatized
WVOTKEI'S. ...ttt bbbttt ettt e b 5-8
5.3  Threshold Limit Vaues Work/Warm-up Schedule for Four-Hour Shift........... 5-11
11.1 MicroTip® Relative Response Factors (10.6 €V Lamp) ....ccccceeveveerescensiennns 11-3
11.2 MicroTip® Response Factors (10.6 €V Lamp)......cccceeveerereerenieeseeseeseeseeseens 11-4
LIST OF FIGURES
No. Title Page
7.1  Flowchart for Selection of Respiratory ProteCtion............cceeeveeeenerinseenieneenn 7-2
10.1 Decontamination Station Layout Level B and C Protection...........cccccceeeveeneene 10-2

022/739730hasp.doc -iii-



ACGIH
AFB
AFCEE
ANS|
APR
BEI

°C
CFR
CIH
CPR
dB
DCE
DO
DoD
ECT
eV

°F

GC
HEPA
IDLH
LEL
mA
MPH
MSDS
mu
NIOSH
OSHA
Parsons ES
PCE
PDBS
P.E.
P.G.
PEL
PID
POV
PPE
ppmv
QAE
QA/QC
SAR
SCBA

022/739730hasp.doc

LIST OF ACRONYMSAND ABBREVIATIONS

American Conference of Governmental Industrial Hygienists
Air Force Base

Air Force Center for Environmental Excellence
American National Standards Institute
Air Purifying Respirator

Biologica exposure index

Degrees Celsius

Code of Federal Regulations

Certified Industrial Hygienist
Cardiopulmonary resuscitation
Decibels

Dichloroethene

Delivery Order

Department of Defense

Equivalent chill temperature

Electron volt

Degrees Fahrenheit

Gas chromatograph

High efficiency particulate air
Immediately dangerousto life or health
Lower explosive limit

Milliamp

Miles per hour

Material safety data sheet

Meter units

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration
Parsons Engineering Science, Inc.
Perchloroethene

Passive Diffusion Bag Sampler
Professional Engineer

Professional Geologist

Permissible exposure limit
Photoionization detector
Personally-owned vehicle

Personal protection equipment

Parts per million, volume per volume
Quality Assurance Evaluator

Quality assurance/quality control
Supplied air respirator

Self-contained breathing apparatus

-iv-



SHSO Site health and safety officer

TCE Trichloroethene

TLV Threshold limit value
TWA Time-weighted average
\Y Volt

022/739730hasp.doc -V-



SECTION 1
PURPOSE AND POLICY

The purpose of this program health and safety plan is to establish protection standards
and mandatory safety practices for all Parsons Engineering Science, Inc. (Parsons ES) and
subcontractor personnel involved in field activities to support the evaluation of passive
diffusion bag samplers (PDBSs) at severa Department of Defense (DoD) installations.
The goal of this safety program is to conduct the entire project with zero accidents. All
task activities shall be designed for zero accidents. This plan provides guidance for safe
operations on remediation study sites and provides for contingencies that may arise
during field operations. Site-specific information is not included in this plan and will be
addressed in the formal health and safety plan addenda for each installation. All Parsons
ES field team members and subcontractors are responsible for reading and conforming to
this plan and the associated addenda. All personnel will be required to sign the Plan
Acceptance Form located in Appendix B. No employee will perform a project activity
that he or she believes may endanger his or her health and safety or the health and safety

of others.

All personnel must share responsibility in performing all work in such a manner and
under such conditions to preclude or minimize the possibility of damage to property or
injury to themselves or others. Carelessness or disregard of accepted safety, health, and
fire protection standards will not be tolerated. Any field team member who does not
comply with established safety procedures may be subject to immediate dismissal from

the site.
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A project description and scope of work summary for the project are provided in
Section 2. Section 3 presents the project team organization, personnel responsibilities,
and lines of authority. Training and medical monitoring requirements are contained in
Section 4. Section 5 presents a safety and health risk analysis. Section 6 contains the
program emergency response plan. Program requirements for levels of protection are
included in Section 7, and air-monitoring procedures are provided in Section 8. Site
control measures, including designation of site work zones, are contained in Section 9,
and Section 10 provides decontamination procedures. Section 11 contains information on
the use and calibration of air monitoring equipment. Appendix A contains an example of
an Emergency Contacts Form to be used in each formal health and safety plan addendum
prepared for all investigation sites. Appendix B contains a Plan Acceptance Form, Site-
Specific Training Record Form, Field Experience Documentation Form, Air Monitoring
Data Forms, Accident Report Form, Near-Miss Incident Form, Shipping Paper, and
Respirator Use Forms. Appendix C contains job safety analyses for project activities.
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SECTION 2
PROJECT DESCRIPTION AND SCOPE OF WORK

2.1 PROJECT DESCRIPTION

Under this Task Order (TO), Parsons ES will provide services to the Air Force Center
for Environmental Excellence (AFCEE) to evaluate the use of PDBSs in existing
groundwater monitoring programs at selected DoD installations. The PDBS evauation

will be performed using existing groundwater monitoring wells at the installations.

2.2 SCOPE OF WORK

Site activities will involve the placement of a water-filled diffusive membrane capsule
in awell installation device at a specified depth in a groundwater monitoring well. After
a specified period of time, the water in the sampler is transferred to a sample container
and submitted for laboratory analysis. No drilling or ground-intrusive activities are

anticipated under the current scope of work.

Fieldwork is currently expected to begin in Spring 2001 and will be completed by
Autumn 2002.

2-1
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SECTION 3
PROGRAM TEAM ORGANIZATION

The Parsons ES team assigned to the PDBS evaluation, their responsibilities, and lines

of authority are outlined below.

Name Task Assigned
Mr. Doug Downey, P.E. Technical Director
Ms. LindaMurray, P.E. Task Order/Project Manager
Mr. John Hicks, P.G PDBS Task Manager
Mr. Timothy Mustard, C.1.H. Program Health and Safety Manager
To Be Assigned Site Managers
To Be Assigned Site Health and Safety Officers
To Be Assigned Alternate Health and Safety Officers
Dr. Javier Santillan AFCEE Quality Assurance Evaluator
(QAE)

The technical director, Mr. Doug Downey, is responsible for conduct and review of all
technical work on this project to ensure technical accuracy and adequacy. He will

provide advice to the project manager and project personnel on technical issues.

The PDBS task manager, Mr. John Hicks, is directly responsible for the execution of
all phases of this project. He is responsible for planning, staffing, assuring adequate
planning for health and safety and quality assurance/quality control (QA/QC), execution
of each phase, coordination with AFCEE, and interpretation of data and reporting. The
PDBS task manager will also coordinate with the site managers to obtain permission for
site access, coordination of activities with appropriate officials, and serve as the liaison
with base officials. The PDBS task manager will also ensure that quality work is

accomplished on schedule.
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The TO/Project manager will be Linda B. Murray, P.E., in the Parsons ES Denver
office. Ms. Murray will coordinate all activities to meet the requirements of the TO scope
of work and ensure technical review of al deliverables. These activities will include
meetings, document reviews, monthly reporting, and project management activities. She
will be responsible for coordinating with the AFCEE Contracting Officer's Representative
(COR), Dr. Javier Santillan, and the Point of Contact (POC) identified in the SOW.

The program health and safety manager, Mr. Timothy Mustard, CIH, will ensure that
al field activities are performed with strict adherence to OSHA requirements and this
program health and safety plan. He will be responsible for updating and revising the
program health and safety plan, as needed, and for ensuring that all field team members
meet health and safety training and medical monitoring requirements.

The site hedth and safety officer (SHSO) along with the project manager is
responsible for ensuring that day-to-day project activities are performed in strict
conformance with the program health and safety plan. Through action and example, the
SHSO will instill a sincere attitude toward the zero accident philosophy for this program,
and will help field personnel develop a better understanding of accident prevention and
loss control. The SHSO, project manager, and program health and safety manager have
the authority to stop work if actions or conditions are judged to be unsafe or not in

conformance with the program health and safety plan.

The site manager will support the project manager for the specific work the team will
accomplish at each site and will be responsible for scheduling and coordinating the
testing activities at the respective sites. The site manager will assist the project manager
in the day-to-day organization and execution of the various project tasks. The site
manager will also apply the zero accident philosophy in designing field tasks. He will use
any downtime in the field for safety training and educational purposes, to the extent

possible.
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SECTION 4

SITE-SPECIFIC EMPLOYEE TRAINING
AND MEDICAL MONITORING REQUIREMENTS

The Parsons ES corporate heath and safety manual, incorporated by reference,
presents general requirements for Parsons ES employee training and medical monitoring.
All field team members will have completed the 40-hour basic health and safety training
as specified by the Occupational Safety and Health Administration (OSHA) in Title 29,
Code of Federal Regulations, Part 1910.120, paragraph (e) (29 CFR 1910.120[€]) and the
8-hour annual refresher training thereafter. All supervisory personnel onsite will be
required to have completed an 8-hour supervisor course as required in 29 CFR
1910.120(€).

In addition to the 40-hour course, al field employees will be required to have
completed a minimum of 3 days onsite training under the supervision of a trained and
experienced supervisor, not necessarily at one of the current investigation sites. If this
training is received during a current study, the training will be documented on the Field
Experience Documentation Form provided in Appendix B. Employees will not
participate in field activities until they have been trained to the level required by their job
function and responsibility. In addition, at least one person on every Parsons ES field
crew will have current certification in Red Cross or equivaent first-aid and
cardiopulmonary resuscitation (CPR). All training documentation for Parsons ES
personnel will be verified by the SHSO and maintained by the health and safety manager.

All Parsons ES field team members will be on current medical monitoring programsin
accordance with federal OSHA requirements (29 CFR 1910.120) and Parsons ES

4-1
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corporate policies. Listed below are additional health and safety training and medical

monitoring requirements for this project.

4.1 ADDITIONAL SAFETY TRAINING REQUIREMENTS

If Level B (self-contained breathing apparatus [SCBA]) respiratory protection is used,
additional training may be required for those personnel involved. This training will be
conducted onsite as necessary by a qualified, Level B-experienced supervisor. Employees
will aso be trained in use, care, maintenance, limitations, and disposa of persona
protective equipment (PPE) in accordance with 29 CFR 1910.132. All field team

members must have site-specific training as discussed in the following subsection.

4.1.1 Site-Specific Safety Training

Site-specific safety and health training will be conducted by the Parsons ES SHSO for
all personnel who will engage in any fieldwork under this contract. Site-specific safety
training will address the activities, procedures, monitoring, and equipment applicable to
the site operations, as well as site or facility layout, potential hazards, and emergency
response services at the site. Additional topics that will be addressed at the safety

briefings will include:

Names of responsible health and safety personnel;

« Zero accident performance philosophy

- ldentification of site hazards and measures for eliminating or reducing hazard risk;
- Site contingencies and emergency procedures;

- Exposure risk;

- Symptoms of exposure and exposure treatment for chemical contaminants;

« Use, care, maintenance, and limitations of PPE;

4-2
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Decontamination procedures to be followed,;
Location of safety equipment;

Review of planned activities and specialized training necessary for personnel to

perform their work with zero accidents;
Defined safety procedures to be followed during field activities; and
Emergency and evacuation procedures.

4.1.2 Daily Safety Briefings

Daily safety briefings will also be conducted prior to commencement of field
activities. Discussion and coordination of field team activities, discussion of hazards
faced that day, and discussion of hazard mitigation procedures will be held with all field
team members. Documentation of training and briefings, including agenda and signatures
of attending personnel, will be maintained onsite. Site-specific training forms are

provided in Appendix B.

4.2 MEDICAL MONITORING REQUIREMENTS

Prior to being assigned to the field activities, each Parsons ES employee will receive a
preassignment or baseline physical examination. Preassignment screening has two major
functions. 1) determination of an individua's fitness for duty, including the ability to
perform work while wearing PPE; and 2) provision of baseline data for comparison with
future medical data. Medical qualification/certification documentation will be maintained
by the program health and safety manager. All medical examinations and procedures will
be performed by or under the supervision of a licensed physician, preferably an
occupationa physician. The examination content will be determined by the examining
physician in accordance with 29 CFR 1910.120(f).
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SECTION 5

SAFETY AND HEALTH RISK ANALYSISAND HAZARD
MITIGATION

5.1 CHEMICAL HAZARDS

The chemicals of primary concern occurring at the installation sites include diesel fuel;
gasoline; jet fuel; and the associated petroleum hydrocarbon constituents benzene,
toluene, ethylbenzene, and xylenes (BTEX); and various chlorinated solvents, including
perchloroethene (PCE), trichloroethene (TCE), dichloroethene (DCE), and vinyl chloride.

Table 5.1 summarizes the health hazards and properties of the aforementioned BTEX
compounds. Chlorinated solvents will be addressed in the site-specific addenda. The
pertinent information about these and any other compounds of concern will be provided
in Table 5.1 of the site-specific addenda. The health hazards or other physical/chemical
hazards (e.g., corrosiveness, flammability) of the compounds will then be communicated

to the onsite employees.

Hazardous substances of primary concern identified are those potentially occurring in

contaminated groundwater, soils, or air.

5.2 PHYSICAL HAZARDS

In addition to the hazardous substances potentially present at the sites, other physical
hazards or hazardous conditions may be expected at the sites during the course of field
activities. These hazards include possible risks from injury while working around motor
vehicles, stationary or moving equipment, fire or explosion hazards, dip, trip, and fall
hazards; and excessive noise conditions. Additional physical hazards may include heat

stress and cold-related exposures.
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TABLE 5.1 HEALTH HAZARD QUALITIES OF HAZARDOUS SUBSTANCES OF CONCERN

Odor lonization Physical
Compound PEL ¥ TLvY IDLHY  Threshold” Potential® Description/Health
(ppm) (ppm) (ppm) (ppm) (eV) Effects/Symptoms
Benzene 1 05 500 4.7 9.24  Colorlessto light-yellow liquid (solid<42°F) with an aromatic odor.
(29 CFR 1910.1028) f (skin) v Eye, nose, skin, and respiratory systemirritant. Causes giddiness,

headaches, nausea, staggered gait, fatigue, anorexia, exhaustion,
dermatitis, bone marrow depression, and leukemia. Mutagen,
experimental teratogen, and carcinogen.

Ethylbenzene 100 100 800 0.25-200 8.76  Colorlessliquid with an aromatic odor. Irritates eyes, skin, and mucou

(10% LEL) W membranes. Causes dermatitis, headaches, narcosis, and coma.
Mutagen and experimental teratogen.

Toluene 100 50 500 0.2-40" 8.82  Colorlessliquid with sweet, pungent, benzene-like odor. Irritates eyes
(skin) and nose. Causes fatigue, weakness, dizziness, headaches,
hallucinations or distorted perceptions, confusion, euphoria, dilated
pupils, nervousness, tearing, muscle fatigue, insomnia, skin tingling,
dermatitis, bone marrow changes, and liver and kidney damage.
Mutagen and experimental teratogen.

Xylene 100 100 900 0.05-200" 856  Colorlessliquid with aromatic odor. P-isomer isasolid <56°F. Irritate

(0-, m-, and p-isomers) 8.44 (p) eyes, skin, nose, and throat. Causes dizziness, drowsiness, staggered
gait, incoordination, irritability, excitement, corneal irregularities,
conjunctivitis, dermatitis, anorexia, nausea, vomiting, abdomina pain,
and olfactory and pulmonary changes. Also targets blood, liver, and
kidneys. Mutagen and experimental teratogen.

al PEL = Permissible Exposure Limit. OSHA-enforced average air concentration to which aworker may be exposed for an 8-hour workday without harm.
Expressed as parts per million (ppm) unless noted otherwise. PEL s are published in the NIOSH Pocket Guide to Chemical Hazards, 1997. Some states (such as
California) may have more restrictive PELs. Check state regulations.
b/ TLV = Threshold Limit Value - Time-Weighted Average. Average air concentration (same definition as PEL, above) recommended by the American
Conference of Governmental Industrial Hygienists (ACGIH), 1999 TVLs® and BEIS® .
¢/ IDLH = Immediately Dangerousto Life or Health. Air concentration at which an unprotected worker can escape without debilitating injury or health
effects. Expressed as ppm unless noted otherwise. IDLH values are published in the NIOSH Pocket Guide to Chemical Hazards, 1997.
d/ When arange is given, use the highest concentration.
e/ lonization Potential, measured in electron volts (€V), used to determine if field air monitoring equipment can detect substance. Values are published
in the NIOSH Pocket Guide to Chemical Hazards, June 1997.
f/ Refer to expanded rules for this compound.
g/ (skin) = Refersto the potential contribution to the overall exposure by the cutaneous route.
h/ Indicates that the IDLH vaue was based on 10% of the lower explosive limit for safety considerations, even though relevant
toxicological dataindicated that irreversible health effects or impairment of escape existed only at higher concentrations
(NIOSH Pocket Guide to Chemical Hazards, 1997).
i/ Olfactory fatigue has been reported for the compound and odor may not serve as an adequate warning property.
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The guidelines presented in this section are applicable to al types of equipment that
may be used during field activities at the instalations. Individual equipment types or
certain specialized equipment may require additional safety considerations or specialized
training prior to its use. Should any specialized equipment be required during the
performance of a task, the program health and safety manager will ensure that operators
receive appropriate training. The program health and safety manager is also responsible
for ensuring that all equipment is routinely inspected and that any piece of equipment

considered unsafe is not used until the unsafe conditions are corrected or repaired.

5.2.1 Support Vehicles

Contractor/subcontractor personnel shall wear seat belts and obey posted speed limits.
Personnel shall comply with applicable state, local, and installation traffic regulations.
Current or anticipated hazardous road conditions (i.e., ice, construction ) will be
addressed at the daily safety briefings. No personnel shall ridein the bed of pickup trucks

or standing on the side or riding on the fenders of heavy equipment.

Personnel will conduct a "walk-around" inspection of the vehicle before moving it to

ensure they do not drive over personnel or equipment.

No personally-owned vehicles (POV's) will be driven into contaminated areas, nor will
contaminated equipment, personnel, or material be transported in POVs. POVs must be
left in support zones on-site. Stunt driving, racing, and horseplay are prohibited and will

be subject to disciplinary action, including dismissal.

5.2.2 Slip, Trip, and Fall Hazards

Existing site conditions may pose a number of dlip, trip, and fall hazards, such as:
Open excavations, pits, or trenches;
Slippery surfaces;

Steep or uneven grades;
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« Surface obstructions; and
. Construction materias or debris.

All field team members will be instructed to be cognizant of potential safety hazards
and immediately inform the SHSO or the site manager about any new hazards. If the
hazard cannot be immediately removed, actions must be taken to warn site workers about
the hazard. The site will be kept in a neat, organized, and orderly fashion. Rubbish,
trash, or debris generated by the project team shall be picked up and properly disposed of
on adaily basis. Items such as tools, equipment, and hoses will be properly stored when

not in use.

5.2.3 Fireor Explosion Hazards

Fuels and solvents may have been released into the soils at the installations and vapors
from these fuels may be flammable or explosive. Therefore, precautions will be taken
when performing field activities to ensure that combustible or explosive vapors have not

accumulated, or that an ignition source is not introduced into a flammable atmosphere.

OSHA standards for fire protection and prevention are included in 29 CFR Subpart F,
1926.150 through 1926.154. Of particular concern on these sites are:

Proper storage of flammables;

Adequate numbers of 20 Ib A:B:C type fire extinguishers;

Use of intrinsically safe (explosion-proof) equipment where appropriate; and

Monitoring for development of an explosive atmosphere.

5.2.4 Effectsand Prevention of Heat Stress

Adverse weather conditions are important considerations in planning and conducting
site operations. Hot or cold weather can cause physical discomfort, loss of efficiency, and
personal injury. These conditions are discussed further below.
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If the body's physiological processes fail to maintain a normal body temperature
because of excessive heat, a number of physical reactions can occur. They can range
from mild symptoms such as fatigue; irritability; anxiety; and decreased concentration,
dexterity, or movement; to death. Medical help must be obtained for the more serious

cases of heat stress. One or more of the following actions will help reduce heat stress:

« Provide plenty of liquids. To replace body fluids (water and electrolytes) lost due
to perspiration, each employee must drink 1 to 1.5 gallons of water or commercial
electrolyte mix per day. Workers are encouraged to frequently drink small

amounts, i.e. one cup every 15-20 minutes.
- Field personnel are cautioned to minimize acohol intake during off-duty hours.

- Provide cooling devices (e.g., water jackets or ice vests) to aid natural body
ventilation. These devices, however, add weight, and their use should be balanced

against worker mobility.

« Wear long cotton underwear, which acts as a wick to help absorb moisture and

protect the skin from direct contact with heat-absorbing protective clothing.

- Install portable emergency showers and/or hose-down facilities to reduce body

temperature and to cool protective clothing.

- In extremely hot weather, conduct nonemergency response operations in the early

morning or evening.

- Ensure that adequate shelter is available to protect personnel against sun, heat, or
other adverse weather conditions which decrease physical efficiency and increase

the probability of accidents.

« In hot weather, rotate workers wearing protective clothing.
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- Maintain good hygienic standards by frequent changing of clothing and daily
showering. Clothing should be permitted to dry during rest periods. Workers who
notice skin problems should immediately consult the SHSO.

5.2.4.1 Heat-Related Problems
- Heat rash: Caused by continuous exposure to heat and humid air, and aggravated

by chafing clothes. Decreases ability to tolerate heat and is a nuisance.

- Heat cramps. Caused by profuse perspiration with inadequate fluid intake and
chemical replacement, especiadly salts. Signs include muscle spasms and pain in

the extremities and abdomen.

- Heat exhaustion: Caused by increased stress on various organs to meet increased

demands to cool the body. Signs include shortness of breath; increased pulse rate
(120-200 beats per minute); pale, cool, moist skin; profuse sweating; and dizziness

and exhaustion.

- Heat stroke: The most severe form of heat stress. Body must be cooled
immediately to prevent severe injury and/or death. Signsinclude red, hot, dry skin;
no perspiration; nausea; dizziness and confusion; strong, rapid pulse; and possibly
coma. Medical help must be obtained immediately.

5.2.4.2 Heat-Stress Monitoring

Monitoring of personnel wearing impermeable clothing will begin when the ambient
temperature is 70°F (21°C) or above. Table 5.2 presents the suggested frequency for such
monitoring. Monitoring frequency will increase as the ambient temperature increases or
as slow recovery rates are observed. Heat-stress monitoring will be performed by a
person with current first-aid certification who is trained to recognize heat-stress
symptoms. For monitoring the body's recuperative capabilities in response to excess heat,
one or more of the techniques listed below will be used. Other methods of heat-stress

monitoring may also be used, such as the wet-bulb globe temperature index from the
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American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit
Value (TLV) Booklet (current edition).

To monitor the worker, measure:

« Heart ratec Count the radial pulse during a 30-second period as early as possible

during the rest period.

- If the heart rate exceeds 110 beats per minute at the beginning of the rest period,
the next work cycle will be shortened by one-third and the rest period will

remain the same.

- If the heart rate still exceeds 110 beats per minute at the next rest period, the

following work cycle will be reduced by one-third.

- Ora temperature: Use a clinical thermometer (3 minutes under the tongue) or

similar device to measure the oral temperature at the end of the work period (before

drinking).

- If oral temperature exceeds 99.6° (37.6°C), the next work cycle will be reduced
by one-third without changing the rest period.

- If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next rest

period, the following work cycle will be reduced by one-third.

No worker will be permitted to wear a semipermeable or impermeable garment
when oral temperature exceeds 100.6°F (38.1°C).
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TABLE 5.2
SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING FOR FIT
AND ACCLIMATIZED WORKERS

Adjusted Temperature? Normal Work Ensemble® Impermeable Ensembl e

90°F (32.2°C) or above
87.5° - 90°F (30.8°-
32.2°C)

82.5° -87.5° F (28.1°-
30.8°C)

77.5°-82.5° F (25.3°-
28.1°C)

72.5°-77.5°F (22.5°-
25.3°C)

After each 45 minutes
of work

After each 60 minutes
of work

After each 90 minutes
of work

After each 120 minutes
of work

After each 150 minutes
of work

After each 15 minutes
of work

After each 30 minutes
of work

After each 60 minutes
of work

After each 90 minutes
of work

After each 120 minutes
of work

a For work levels of 250 kilocal ories/per hour.

b/ Calculate the adjusted air temperature (ta adj) by using this equation: taadj = ta °F + (13 x sunshine
multiplier [i.e., 50 percent sunshine equals a .5 multiplier). Measure air temperature (ta) with a
standard mercury-in-glass thermometer, with the bulb shielded from radiant heat. Estimate the
sunshine multiplier by judging what percent of time the sun is not covered by clouds that are thick
enough to produce a shadow (100 percent sunshine - no cloud cover and a sharp, distinct shadow; 0
percent sunshine = no shadows).

c A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves and
trousers.
® ®
d/ Saranex , Poly-Coated Tyvek —, Etc.
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5.2.5 Cold Exposure

It is possible that work on this project may be extended to colder climates and
fieldwork may be conducted during the winter months. Therefore, injury due to cold
exposure may become a problem for field personnel. Cold exposure symptoms, including
hypothermia and frostbite, will be monitored when personnel are exposed to low

temperatures for extended periods of time.

Persons working outdoors in temperatures at or below freezing may suffer from cold
exposure. During prolonged outdoor periods with inadequate clothing, effects of cold
exposure may even occur at temperatures well above freezing. Cold exposure may cause
severe injury by freezing exposed body surfaces (frostbite), or may result in profound
generalized cooling (hypothermia), possibly causing death. Areas of the body which have
high surface area-to-volume ratios such as fingers, toes, and ears are the most susceptible
to frostbite.

Two factors influence the devel opment of a cold injury: ambient temperature and wind
velocity. Wind chill is used to describe the chilling effect of moving air in combination
with low temperature. For example, 14°F with awind speed of 15 miles per hour (mph)
is equivalent in chilling effect to still air at -18°F. Cold exposure is particularly a threat
to site workers if the body cools suddenly when chemical-protective equipment is
removed, and the clothing underneath is perspiration-soaked. The presence of wind

greatly increases the rate of cooling.

Local injury resulting from cold is included in the generic term frostbite. There are

several degrees of damage. Frostbite of the extremities can be categorized into:

- Frost nip or incipient frostbite: characterized by suddenly blanching or whitening
of skin.

- Superficia frostbite: skin has a waxy or white appearance and is firm to the touch,
but tissue beneath is resilient.
- Deep frosthite: tissues are cold, pale, and solid; an extremely seriousinjury.
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Systemic hypothermia, or lowering of the core body temperature, is caused by
exposure to freezing or rapidly dropping temperatures. Symptoms are usually exhibited

in five stages:

- Shivering and uncoordination;

- Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to less
than 95°F (35°C);

« Unconsciousness, glassy stare, slow pulse, and slow respiratory rate;
« Freezing of the extremities; and
+ Death.

5.2.5.1 Evaluation and Control

TLVs recommended for properly clothed workers for periods of work at temperatures
below freezing are shown in Table 5.3. For exposed skin, continuous exposure should
not be permitted when the air speed and temperature results in an equivaent chill
temperature of -32°C (-25.6°F). Superficial or deep local tissue freezing will occur only
at temperatures below -1°C (30.3°F) regardless of wind speed.

Specia protection of the hands is required to maintain manual dexterity for the
prevention of accidents. If fine work isto be performed with bare hands for more than 10
to 20 minutes in an environment below 16°C (60.8°F), specia provisions should be
established for keeping the workers' hands warm. For this purpose, warm air jets, radiant
heaters (fuel burner or electric radiator), or contact warm plates may be used. At
temperatures below -1°C (30.2°F), meta handles of tools and control bars should be

covered by thermal insulating material.
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TABLE 5.3
THRESHOLD LIMIT VALUESWORK/
WARM-UP SCHEDULE FOR FOUR-HOUR SHIFT

Air Temperature - Sunny SKky || No Noticeable Wind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind

Max. Max. Max. Max. Max.

Work No. of Work No. of Work No. of Work No. of Work No. of
°C (approx.) | °F (approx.) Period Breaks Period Breaks Period Breaks Period Breaks Period Breaks
-26° to -28° -15°to-19° (Norm. Breaks) 1 (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4
-29°t0-31° -20° to -24° (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4 30 min 5
-32°to -34° -25° to -29° 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency
-35° t0 -37° -30° to -34° 55 min 3 40 min 4 30 min 5 Non-emergency work should cease
-38° to -39° -35° t0 -39° 40 min 4 30 min 5 Non-emergency work should cease
-40° to -42° -40° to -44° 30 min 5 Non-emergency work should cease
-43° & below | -45° & below Non-emergency work should cease

work should cease L

v v
Notesfor Table 5.3

1. Schedule appliesto any 4-hour work period with moderate to heavy work activity, with warm-up periods in awarm location and with an extended
break (e.g., lunch) at the end of the 4-hour work period in awarm location. For light-to-moderate work (limited physical movement): apply the schedule

work period of 40 minutes with 4 breaksin a4 hour period (Step 5).

2. Thefollowing is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph; light flag moves; 10 mph: light flag
fully extended; 15 mph: raises newspaper sheet; 20 mph: blowing and drifting snow.

3. In genera the warm-up schedule provided above dightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and
clothing appropriate for winter work. On the other hand, the chart dightly over-compensates for the actual temperatures in the colder ranges, since

windy conditions rarely prevail at extremely low temperatures.

4. TLVsapply only for workersin dry clothing.
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To prevent contact frostbite, workers should wear gloves. When cold surfaces below -
7°C (19.4°F) are within reach, awarning will be given to the workers by the supervisor or
SHSO to prevent inadvertent contact with bare skin. If the air temperature is -17.5°C
(O°F) or less, the hands should be protected by mittens. Machine controls and tools for
use in cold conditions should be designed so that they can be handled without removing

the mittens.

Provisions for additional total body protection are required if work is performed in an
environment at or below 4°C (39.2°F). The workers will wear cold protective clothing
appropriate for the level of cold and physical activity. If the air velocity at the job siteis
increased by wind, draft, or artificial ventilating equipment, the cooling effect of the wind
should be reduced by shielding the work area or by wearing an easily removable
windbreak garment. If the available clothing does not give adequate protection to prevent
hypothermia or frostbite, work will be modified or suspended until adequate clothing is

made available or until weather conditions improve.

5.2.5.2 Work-Warming Regimen

If work is performed continuously in the cold at an equivalent chill temperature (ECT)
below -7°C (19.4°F), heated warming shelters (tents, cabins, rest rooms) will be made
available nearby. The workers will be encouraged to use these shelters at regular
intervals, the frequency depending on the severity of the environmental exposure. The
onsets of heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness,
irritability, or euphoria are indications for immediate return to the shelter. When entering
the heated shelter, the outer layer of clothing should be removed and the remainder of the
clothing loosened to permit sweat evaporation, or a change of dry work clothing should
be provided. A change of dry work clothing may be necessary to prevent workers from
returning to work with wet clothing. Dehydration, or the loss of body fluids, occurs
insidiously in the cold environment and may increase the susceptibility of the worker to
cold injury due to a significant change in blood flow to the extremities. Warm sweet

drinks and soups should be provided at the work site to provide caloric intake and fluid
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volume. The intake of coffee should be limited because of the diuretic and circulatory

effects.
For work practices at or below -12°C (10.4°F) ECT, the following should apply:

- The workers will be under constant protective observation (buddy system or

supervision).

« The work rate should not be so high as to cause heavy sweating that will result in
wet clothing; if heavy work must be done, rest periods will be taken in unheated
shelters, and the opportunity for changing into dry clothing should be provided.

- New employees should not be required to work full-time in the cold during the first
days of employment until they become accustomed to the working conditions and

required protective clothing.

- The weight and bulkiness of clothing should be included in estimating the required

work performances and weights to be lifted by the worker.

- Thework should be arranged in such away that sitting still or standing still for long
periods is minimized. Unprotected metal chair seats will not be used. The worker

should be protected from drafts to the greatest extent possible.

- The workers will be instructed in safety and health procedures relative to cold

exposures.

5.3 BIOLOGICAL HAZARDS

Various biological hazards may be encountered at the Air Force installations. These
hazards include snakes; scorpions; pathogenic organisms or diseases such as Hantavirus,
Bubonic Plague, Equine Encephalitis, and Lyme Disease. Other biological hazards

include insects, spiders, and cactuses or other harmful plants (such as poison ivy).
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The potential exists for contact with snakes or insects which may cause injury or
disease when performing field activities at the installations. There are plants which may
be injurious (i.e., thorns) as well. Sturdy work clothes and shoes will be worn by field
personnel to help prevent injuries. Personnel should be aware that rattlesnakes may be
present in an area and should therefore exercise caution, especially when working in

previously undisturbed areas and locations around animal dens and wetland habitats.

Black widow spiders, tarantulas, and scorpions may also be present onsite. The black
widow spider has a shiny black body about the size of a pea, with a red or yellow
hourglass-shaped mark on its abdomen. It weaves shapeless diffuse webs in undisturbed
areas. A bite may result in severe pain, illness, and possible death from complications,
but usually not from the bite itself. There are several types of scorpions native to the
United States. Scorpions may be brown to yellowish in color, and range from 1/2 inch to
8 inchesin length. Their bodies are divided into two parts. ashort, thick upper body, and
a long abdomen with a six-segment tail. A scorpion has six pairs of jointed appendages.
one pair of small pincers, one pair of large claws, and four pairs of jointed legs. They are

most active at night. A scorpion sting is very painful, but usually will not result in death.

In addition to spiders and scorpions, bees and wasps may be nuisances to field
personnel. Properly trained personnel will administer first aid should a bee or wasp sting

OcCcur,

Hantavirus has been reported from the “Four Corners’ area of the southwestern U.S.
The Four Corners strain of Hantavirus has had a 60 percent mortality rate. Deer mice are
the primary reservoir for the virus. The virus is excreted in mouse feces, urine, and
saliva. People become infected when the virus is inhaled, through breaks in the skin, by
ingesting contaminated food or water, or by being bitten by an infected rodent.

The incubation period for Hantavirus may be three days to six weeks. Symptoms
include fever, chills, headache, dizziness, muscle aches, dry cough, nausea, vomiting,

abdominal cramps, diarrhea, and shortness of breath. Progression of the disease leads to
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fluid in the lungs, heart irregularities, and kidney failure. Personnel will use HEPA-
equipped air-purifying respirators when working in rodent-infested areas or when

entering sheds of buildings containing mice infestations.

Bubonic plague is a bacterial disease which is spread to humans by fleas that have
bitten an infected animal. Bubonic plague displays symptoms rapidly. Chills and fever
are soon accompanied by swelling of the lymph nodes, usually on one side of the body.
These painful swellings are usually dark blue to black, hence the other common name for
this disease, “black death.” The disease is treatable with antibiotics. Field personnel
must wear Tyvek® suits with leg seams taped to boots or boot covers to minimize contact

with fleas while working in prairie dog towns.

Equine encephalitis, an inflammation of the brain, can be carried by mosqguitoes. Field
personnel must wear long-sleeved clothing and/or use insect repellents if they are

working in areas of mosquito infestations.

Bites from wood ticks may result in the transmission of Lyme disease - a serious and
often fatal bacterial disease. The Borrelia burgdorferi bacteria infect wood ticks, which
can bite humans and transfer the bacteria into the bloodstream. Transmission of Lyme

disease is most likely in late spring, summer, and early fall.

There are three stages of Lyme disease, although not everyone will proceed through all
the stages or experience all the symptoms. The initial symptoms may include a red rash
that is circular and blotchy and expands around the tick bite, and flu-like symptoms such
as fatigue, headaches, fever, swollen glands, and stiffness and pain in muscles and joints.
The next stage can occur from a few days to a few weeks after the initia stage.
Symptoms of this phase may include irregular heartbeat, facial paraysis, joint pain,
irritability, headaches, dizziness, poor coordination, weakness, severe fatigue, and
memory loss. The third stage may occur weeks to years after the second stage. Arthritis,
often in the knees, is the most common symptom of this stage. The arthritis may

disappear and recur many times, and chronic arthritis may develop.
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Prompt medical treatment with antibiotics is usually successful in preventing further
complications from this disease. Lyme disease becomes more difficult to treat the longer
treatment is delayed. Long-sleeved shirts with snug collar and cuffs, pants tucked into
socks, and personal protective equipment will offer some protection. However, the use of
tick repellent may also be warranted. Personnel should perform self-checks for ticks at
the end of each workday.

Poison ivy, poison oak, and poison sumac can be encountered at many installations.
Poison ivy is a woody vine whose leaves are divided into three leaflets. Poison oak is a
low branching shrub with leaflets aso in threes. Poison sumac is a shrub or small tree
occurring in swamps. Poison sumac has 7 to 13 leaflets which resemble those of green
ash trees. All of these species are poisonous and can cause contact dermatitis. Personnel
must wear Tyvek® suits or other protective clothing when working in areas containing

these plant species.
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SECTION 6
EMERGENCY RESPONSE PLAN

All hazardous waste site activities will present a degree of risk to onsite personnel.
During routine operations, risk is minimized by establishing good work practices, staying
alert, and using proper PPE. Unpredictable events such as physical injury, chemical
exposure, or fire may occur and must be anticipated. The sections below establish

procedures and guidelines for emergencies.

6.1 GUIDELINESFOR PRE-EMERGENCY PLANNING AND TRAINING

Employees must read this program heath and safety plan and the appropriate site-
specific addendum to this plan, and familiarize themsel ves with the information provided.
Prior to project initiation, the SHSO will conduct a meeting with the field team members
to review the provisions of this program health and safety plan and the addendum, and to
review the emergency response plan. Employees are required to have a copy of the
emergency contacts and telephone numbers immediately accessible onsite and know the
route to the nearest emergency medical services. The emergency contacts, telephone
numbers, and routes to the hospital will be provided in the site-specific health and safety
plan addendum prepared for each PDBS evaluation site. Appendix A provides a

guideline for preparing this information.

6.2 EMERGENCY RECOGNITION AND PREVENTION

Emergency conditions are considered to exist if:

Any member of the field crew isinvolved in an accident or experiences any adverse

effects or symptoms of exposure while onsite.
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A condition is discovered that suggests the existence of a situation more hazardous

than anticipated (e.g. flammable atmospheres).

- Concentrations of combustible vapors reach or exceed 10 percent of the lower

explosive limit (LEL).
« A fireor explosion hazard exists.

- Concentrations of organic vapors measured in the worker breathing zone by a
photoionization detector (PID) are above background air concentrations greater
than an amount equal to the lowest permissible exposure limit (PEL) of a

contaminant of concern onsite.
. A vehicle accident occurs.
Preventive measures are listed below.

- Site workers must maintain visual contact and should remain close together to

assist each other during emergencies. (Use the buddy system.)

- During continual operations, onsite workers act as safety backup to each other.

Offsite personnel provide emergency assistance.

. All field crewmembers should make use of all of their senses to alert themselves to
potentially dangerous situations to avoid (e.g., presence of strong and irritating or

nauseating odors).
- Personnel will practice unfamiliar operations prior to performing them in the field.

- Fed crew members will be familiar with the physica characteristics of

investigations and field demonstrations, including:
- Wind direction in relation to contamination zones;

- Accessibility to co-workers, equipment, vehicles and communication devices;
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- Communication signals and devices;

- Hot zone locations (areas of known or suspected contamination);
- Site access; and

- Nearest water sources.

. Personnel and equipment in the designated work area should be minimized,

consistent with effective site operations.

The discovery of any condition that would suggest the existence of a situation more
hazardous than anticipated, will result in the reevaluation of the hazard and the level of
protection required, and may result in a temporary evacuation of the field team from the
immediate work area. Such conditions may include an adverse effect or symptom of
exposure experienced by a field team member, or the exceedance of the action levels for
organic vapors and/or combustible vapors. If the action levels for organic vapors and/or
combustibles are exceeded, procedures will be followed as stated in Section 7 of this
health and safety plan.

In the event of an accident, the SHSO or site manager will complete the Accident
Report Form provided in Appendix B. Copies of the completed forms will be maintained
by the program health and safety manager in the health and safety file of the affected
employee. Follow-up action should be taken to correct the situation that caused the

accident.

Near-miss incidents will also be documented using the form provided in Appendix B,
and filed with the onsite health and safety records, as well as with the program health and
safety manager. Near-miss incidents are defined as any incident which could have led to
injury or property damage, but for whatever reason, did not. The assessment of near-miss
incidents provides a better measure of safety program effectiveness than simply tracking
accidents, since near misses tend to occur at much higher frequencies than actual
accidents.
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6.3 PERSONNEL ROLES, LINESOF AUTHORITY, AND COMMUNICATION
PROCEDURES DURING AN EMERGENCY

When an emergency occurs, decisive action is required. Rapidly made choices may
have far-reaching, long-term consequences. Delays of minutes can create or exacerbate
life-threatening situations. Personnel must be ready to respond to emergency Situations
immediately. All personnel will know their own responsibilities during an emergency,
know who is in charge during an emergency, and the extent of that person's authority.
This section outlines personnel roles, lines of authority, and communication procedures

during emergencies.

In the event of an emergency situation at the site, the site manager will assume total
control and will be responsible for onsite decision-making. The designated alternate for
the site manager will be the SHSO. These individuals have the authority to resolve al
disputes about health and safety requirements and precautions. They will also be
responsible for coordinating all activities until emergency response teams (ambulance,

fire department, etc.) arrive onsite.

The site manager and/or SHSO will ensure that the necessary Base personnel, Parsons
ES personnel, and agencies are contacted as soon as possible after the emergency occurs.
All onsite personnel must know the location of the nearest phone and the location of the

emergency phone number list.

6.4 EVACUATION ROUTESAND PROCEDURES, SAFE DISTANCES, AND
PLACES OF REFUGE

In the event of emergency conditions, decontaminated employees will evacuate the
area as instructed, transport decontaminated injured personnel, or take other measures to
ameliorate the situation. Evacuation routes and safe distances will be decided upon and
posted by the field team prior to initiating work. Evacuation routes will be oriented
upwind of the exclusion zone. Wind direction will be monitored through the use of

windsocks, surveyors flagging or other appropriate measures.
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6.5 DECONTAMINATION OF PERSONNEL DURING AN EMERGENCY

Procedures for leaving a contaminated area must be planned and implemented prior to
going onsite. Decontamination areas and procedures will be established based on
anticipated site conditions. If a member of the field crew is exposed to chemicals, the

emergency procedures outlined below will be followed:

Another team member (buddy) will assist or remove the individual from the

immediate area of contamination to an upwind location.
- Precautions will be taken to avoid exposure of other individuals to the chemical.

- If the chemical is on the individua's clothing, the clothing will be removed if it is

safe to do so.

- Administer first aid and transport the victim to the nearest medical facility, if

necessary.

If uninjured employees are required to evacuate a contaminated area in an emergency
situation, emergency decontamination procedures will be followed. At a minimum, these
would involve moving into a safe area and removing protective equipment. Care will be
taken to minimize contamination of the safe area and personnel. Contaminated clothing
will be placed in plastic garbage bags or other suitable containers. Employees will wash

or shower as soon as possible.

6.6 EMERGENCY SITE SECURITY AND CONTROL

For this project, the site manager (or designated representative) must know who is
onsite and who is in the work area. Personnel access into the work area will be
controlled. In an emergency situation, only necessary rescue and response personnel will

be alowed into the exclusion zone.
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6.7 PROCEDURESFOR EMERGENCY MEDICAL TREATMENT AND FIRST

AlID

The following genera procedures will be implemented in the event of an emergency.

Site-specific addenda will incorporate specific emergency procedures, emergency contact

names and telephone numbers and a map detailing the route to the local hospital.

6.7.1 Chemical Exposure

In the event of chemical exposure (skin contact, inhalation, ingestion) the following

procedures will be implemented:

Another team member (buddy) will assist or remove the individual from the

immediate area of contamination to an upwind location.
Precautions will be taken to avoid exposure of other individuals to the chemical.

If the chemical is on the individual's clothing, the clothing will be removed if it is
safe to do so.

If the chemical has contacted the skin, the skin will be washed with copious

amounts of water, preferably under a shower.

In case of eye contact, an emergency eyewash will be used. Eyes will be washed
for at least 15 minutes. Emergency eyewashes will comply with ANSI Z-358.1 and
filled with tempered water maintained no cooler than 60°F and no warmer than
95°F. Eyewashes will be capable of delivering 0.4 to 0.8 gallons of water to both
eyes for aminimum of 15 minutes. Each jobsite will have at least one emergency
eyewash station. Each crew will have, at a minimum, an ANSI-approved personal
eyewash suitable for initial eye flushing while the injured person is moved to an
emergency eyewash station or medical facility.

If necessary, the victim will be transported to the nearest hospital or medical center.

If necessary, an ambulance will be called to transport the victim.
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6.7.2 Personal Injury

In the event of personal injury:

- Field team members trained in first aid can administer treatment to an injured

worker.

« The victim will be transported to the nearest hospital or medical center. If

necessary, an ambulance will be called to transport the victim.

« The SHSO or site manager is responsible for the completion of the appropriate

accident report form.

6.7.3 Fireor Explosion

In the event of fire or explosion, personnel will evacuate the area immediately.
Administer necessary first aid to injured employees. Personnel will proceed to a safe area
and telephone the emergency support services designated in the appropriate sit-specific
addendum. Upon contacting the emergency support services, state your name, nature of
the hazard (fire, high combustible vapor levels), the location of the incident, and whether
there were any physica injuries requiring an ambulance. Do not hang up until the
emergency support services personnel have all of the additional information they may

require.
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SECTION 7

LEVELSOF PROTECTION AND PERSONAL PROTECTIVE
EQUIPMENT REQUIRED FOR SITE ACTIVITIES

7.1 PERSONAL PROTECTIVE EQUIPMENT

The personal protection level prescribed for the PDBS evaluations is OSHA Level D
(no respiratory or chemical protective clothing), with a contingency for the use of OSHA
Level C or B as site conditions require (Figure 7.1). Unless certain compounds are ruled
out through use of appropriate air monitoring techniques such as Drager” tubes, portable
sampling pumps, or an onsite gas chromatograph (GC), Level C respiratory protection
(air-purifying respirator [APR]) cannot be used. Level C protection may only be used on
this project when vapors in air are adequately identified and quantified and Level C
respirator-use criteria are met. Level B (supplied air) respiratory protection must be used
on this project in the presence of unknown vapor constituents or if benzene is detected at
or above 1 part per million, volume per volume (ppmv). Thisis based on the toxicity and
warning properties (high odor threshold) for benzene. Air monitoring must be conducted

in the worker-breathing zone when the potential occurrence of these compounds exists.

Ambient air monitoring of organic gases/vapors (using photoionization detectors such
as an HNU" or Photovac” MicroTIP”, or by colorimetric analysis with Dréager” tubes)
will be used to select the appropriate level of persona protection. The flow chart
presented in Figure 7.1 will be used to select respiratory protection against volatile
hydrocarbon constituents. If the portable air monitoring equipment indicates organic
vapor concentrations of 0-5 meter units (mu), site workers will continue air monitoring in
a Level D ensemble. If organic vapors reach 5-25 mu for more than 30 seconds, and

benzene concentrations exceed 1 ppmv, sSte workers will evacuate the

7-1

022/739730hasp.doc



Total
Fuel Vapor

YES

Conc. 0-5
mu*
?

NO

Total
Fuel Vapor YES

Benzene Conc.

Conc. 5-25 mu
(>30 sec)?

NO

Total
Fuel Vapor
Conec. 25-50 mu

(>30 sec)
?

YES

NO

Total
Fuel Vapor
Conc. 50-500 mu

(>30 sec)
?

YES

NO

Total
Fuel Vapor YES

>1ppm

Level D Ensemble.
Continue Air Monitoring

Evacuate Site or
Upgrade to Level B
Ensemble

Level D Ensemble.

Continue Periodic Air Monitoring

Benzene Conc.

>1ppm
?

NO

YES >

Evacuate Site or ‘
Upgrade to Level B
Ensemble '

Level C Ensemble.

Continue Periodic Air Monitoring

Evacuate Site or
Upgrade to Level B
Ensemble

Conc. >500 mu
(>30 sec)
?

* mu = Meter Units

Evacuate Site

FIGURE 7.1

FLOW CHART FOR SELECTION OF
RESPIRATORY PROTECTION

=

PARSONS
ENGINEERING SCIENCE, INC.

Denver, Colorado

G\lorms\722450. pmS pg 2 ma 1\15\96




area or upgrade to Level B ensemble, if trained to do so. If benzene concentrations are
less than 1 ppmv in the breathing zone, and vapors are in the range of 5-25 mu, the site
crews may continue in Level D ensembles with periodic air monitoring. If organic vapor
concentrations reach 25-50 mu for more than 30 seconds and benzene concentrations
exceed 1 ppmv in the worker breathing zone, site crews will evacuate the area or upgrade
to Level B ensembles. If benzene concentrations are less than 1 ppmv, and vapors are in
the range of 25-50 mu, site workers will don full facepiece APRs equipped with organic
vapor cartridges (National Institute for Occupational Safety and Health [NIOSH]-
approved), and continue periodic monitoring. If organic vapor concentrations reach 50-
500 mu for more than 30 seconds, site crews will evacuate the site or upgrade to Level B
ensembles. If organic vapor concentrations exceed 500 mu for more than 30 seconds, site

crews will evacuate the site.

Before work can be performed in Level B respiratory protection, the project manager
must be notified. He will initiate the change order process with the Air Force or decide to
halt activities at that site. (Level B operations also require approval from Parsons ES
corporate heath and safety.) The SHSO will determine whether it is safe to continue

activities without respiratory protection or assign an upgrade to Level C protection.

The use of PPE will be required when handling contaminated samples and working
with potentially contaminated materials. The SHSO must ensure that all field personnel
are properly trained in use, maintenance, limitations (including breakthrough time), and
disposal of PPE assigned to them, in accordance with federal OSHA regulations in 29
CFR 1910.132. Disposable PPE will be used whenever possible to simplify
decontamination, to reduce generation of contaminated wash water, and to avoid potential
problems with chemical permeation (breakthrough). Single-use PPE (such as Tyvek®)
will be disposed of whenever personnel go through decontamination. At most, a single
item of disposable PPE (including respirator cartridges) will be used for no more than one
day and will then be disposed of. Double layers of gloves will be used when personnel
are handling contaminated soil or water, or equipment to minimize breakthrough. If
personnel note chemical odors on their hands, clothing or skin after wearing PPE, or
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develop skin irritation or rashes, consult with the SHSO and decide on alternate actions
and/or seek medical attention.

Respirator and other PPE selection will be determined for each of the sitesindividually
and variations from what is specified in this plan will be presented in the site-specific
addenda. The criteria will be based on previousy collected data indicating the
contaminants of concern and their concentrations. Respiratory protection against
chlorinated solvents will be discussed in the site-specific addenda. Hard hats will be
worn in all areas where a head impact hazard exists. Steel-toed, steel-shank leather work

boots will be worn by all field personnel.

The following personal protective ensemble is required only when handling

contaminated samples or equipment.

Mandatory Equipment Optional Equipment
- Vinyl or latex inner gloves - Air-purifying respirator
(equipped with organic
- 4H or SilverShield? vapor/high-efficiency
outer gloves particulate air [HEPA]
cartridges)

. Self-contained breathing
apparatus or airline
respirator in pressure-
demand mode

- Rubber safety boots
. Disposable Tyvek" coveralls

- Outer disposable boot covers
. Saranex” suits

. Chemical goggles

7.2 EQUIPMENT NEEDS

Each field team will have the following items readily available:

7-4

022/739730hasp.doc



Copy of this program health and safety plan, site-specific addendum, and a separate

list of emergency contacts;

First ad kit which includes PPE for bloodborne pathogens;
Eyewash station;

Paper towels;

Duct tape;

Water (for drinking and washing);

Plastic garbage bags;

Fire extinguisher; and

Earplugs.

7.3 EQUIPMENT DISPOSAL

All reusable PPE (such as hard hats and respirators), if contaminated, will be
decontaminated in accordance with procedures specified in Section 10 of this health and
safety plan. Contaminated single-use PPE (such as Tyvek® suits and protective gloves)
will be properly disposed of according to installation requirements.
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SECTION 8
FREQUENCY AND TYPESOF AIR MONITORING

Air monitoring will be used to identify and quantify airborne levels of hazardous
substances. Periodic monitoring is required during on site activities. The types of

monitoring and equipment to be used are as follows:

Minimum Minimum
Type of Cdlibration Parameter(s) Sampling Sampling
Equipment Frequency to be Measured Frequency Locations
Photoionization  1/day Benzene 2/hour for general Breathing Zone
Detector Organic Vapors site activities
Sensidyne® None Benzene When PID Breathing Zone
or Dréger® (check Organic Vapors exceeds lowest
Tubes manufacturer’s PEL of the
requirements) contaminants of
concern
Dosimeter None Benzene As needed on Breathing Zone
Badges Organic Vapors workerswith
greatest exposure

to contamination
initially detected by

Dréger® tubes
Portable Air Prior to and Benzene As needed on Breathing Zone
Sampling Pumps  after eachuse  Organic Vapors workers with

greatest exposure

to contamination
initially detected by
Dréger® tubes

During field activities, a photoionization detector (such as an HNU® or MicroTIP®)
will be used to measure ambient air concentrations in the worker-breathing zone. The

size of the PID lamp will be determined for each site individually, based on the ionization
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potential of the contaminants. This information will be presented in the site-specific
addenda.

Evacuation may be necessary if the lowest PEL of a contaminant of concern is
exceeded above background in the breathing zone of the site workers. This evacuation
will be necessary until the areais well ventilated or the respiratory protection is upgraded,
if possible. Any detectable concentration above background concentrations in the
breathing zone will necessitate following the respiratory protection flowchart (Figure
7.1).

Worker exposure monitoring will be conducted to document any exposures of Parsons
ES site personnel to organic vapors. Portable air sampling pumps or dosimeter badges
will be used for persona exposure monitoring, if necessary. The following general

protocols will be followed if badges or pumps are used.
Passive Dosimeter Badges

An organic vapor monitoring badge will be attached in the worker’ s breathing zone for
an eight-hour period when the potential for exposure exists. The exposed badges and a
blank will be sent to the laboratory for analysis. These persona dosimeter badges work

by means of diffusion eliminating the need for a pump, calibration or batteries.

Portable Sampling Pumps

The portable pump will be calibrated to the required flow rate (in liters per minute)

following the manufacturer’ s calibration procedures.

« The pump will be equipped with the appropriate sorbent tube for the particular

organic compounds to be monitored (e.g., charcoal for volatile organics).

« A personal air monitoring data sheet (provided in Appendix B) listing pump flow
rates, start and stop times, sorbent tube used, etc. will be completed.

The pump will undergo a post calibration to determine final flow rates.
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- Thelaboratory analytical results will be disclosed to the employee(s) monitored.

- The analytical results will be placed in the employee’s permanent medical file for

documentation of any exposures received.
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SECTION 9
SITE CONTROL MEASURES

The following site control measures will be followed to minimize potential
contamination of workers, protect the public from potential site hazards, and control
access to the sites.  Site control involves the physical arrangement and control of the
operation zones and the methods for removing contaminants from workers and
equipment. The first aspect, site organization, is discussed in this section. The second

aspect, decontamination, is considered in the next section.

9.1 SITE ORGANIZATION-OPERATION ZONES

The following organization-operation zones will be established on the site or around a
particular site feature:

« Exclusion Zone (Contamination Zone),

- Contamination Reduction Zone, and

+  Support Zone.

The site manager and/or SHSO will be responsible for establishing the size and
distance between zones at the site or around the site feature. Considerable judgment is
required to ensure safe working distances for each zone are balanced against practical

work considerations.

9.1.1 Exclusion Zone (Contamination Zone)

The exclusion zone includes the areas where active investigation or cleanup operations

take place. Within the exclusion zone, prescribed levels of PPE must be worn by all
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personnel. The hotline, or exclusion zone boundary, is initially established based upon
the presence of actual wastes or apparent spilled material, or through air monitoring, and
is placed around all physical indicators of hazardous substances. For drilling operations,
the hotline will be located at a distance equal to the drilling rig boom height or 25 feet,
whichever is greater, from the drill rig. The hotline generally consists of an easily
identifiable physical boundary (e.g., bright orange or yellow flagging attached to stakes,
and may be readjusted based upon subsequent observations and measurements. This
boundary will be physically secured and posted or well defined by physical and

geographic boundaries.

Under some circumstances, the exclusion zone may be subdivided into zones based

upon environmental measurements or expected onsite work conditions.

9.1.2 Contamination Reduction Zone

If decontamination is required, a contamination reduction zone will be established
between the exclusion zone and the support zone. The contamination reduction zone will
be located upwind of the exclusion zone. This zone provides an areato prevent or reduce
the transfer of hazardous materials which may have been picked up by personnel or
equipment leaving the exclusion area. All decontamination activities occur in this area.
The organization of the contamination reduction zone and the control of decontamination

operations, are described in Section 10.

9.1.3 Support Zone

The support zone is the outermost area of the site and is considered a noncontaminated
or clean area. The support zone contains the command post for field operations, first-aid
stations, and other investigation and cleanup support. Norma work clothes are
appropriate apparel within this zone; potentialy contaminated personnel, clothing or

eguipment are not permitted.
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9.2 SITE SECURITY

Site security is necessary to prevent exposure of unauthorized, unprotected individuals
in the work area. The areas immediately surrounding the work area will be clearly
marked through use of warning signs, traffic cones, barrier tape, rope, or other suitable

means.

Site security will be enforced by the SHSO or a designated aternate who will ensure
that only authorized personnel are allowed in the work area and that entry personnel have
the required level of PPE, are trained under the requirements of 29 CFR 1910.120, and

are on a current medical monitoring program.

9.3 S TECOMMUNICATION

Internal site communication is necessary to aert field team members in the exclusion

and contamination reduction zones to:
- Emergency conditions;
- To convey safety information; and
- Communicate changes or clarification in the work to be performed.

For internal site communication, the field team members will use prearranged hand
signals (and responses). Radios and/or compressed air horns may also be used for

communication.

External site communication is necessary to coordinate emergency response teams and
to maintain contact with essential offsite personnel. A telephone will be available for use
in external site communication. A list of emergency contact telephone numbers will be

provided in subsequent addenda.

9.4 SAFE WORK PRACTICES

To ensure a strong safety-awareness program during field operations, field personnel
will be adequately trained for their particular tasks. In addition, standing work orders will
9-3
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be developed and communicated to all field personnel, as will the provisions of this

program health and safety plan and the appropriate addenda. Sample standing work

orders for personnel entering the contamination reduction zone and exclusion zone are as

follows:

No horseplay at any time;
No smoking, eating, drinking or chewing of tobacco or gum;

Alcoholic beverage intake and illegal drug use is prohibited during the work shift

and will result in immediate dismissal from the site;
No matches or lighters;

No personal vehicles;

Check in/check out at access control points;

Use the buddy system;

Wear appropriate PPE;

Avoid walking through puddles or stained soil;

Upon discovery of unusua or unexpected conditions, immediately evacuate and

reassess the site conditions and health and safety practices,
Conduct safety briefings prior to onsite work;
Conduct daily safety meetings; and

Take precautions to reduce injuries resulting from heavy equipment and other tools.
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SECTION 10
DECONTAMINATION PROCEDURES

10.1 PERSONNEL DECONTAMINATION PROCEDURES

An exclusion zone, contamination reduction zone, and support zone will be
established whenever field personnel are using PPE. Decontamination station layout will
be made on a site-specific basis and will be based on the level of PPE used, the types of
chemical hazards encountered, and the site conditions, including topography, wind
direction, and traffic patterns. Defined site access and egress points will be established
and personnel will enter and exit only through these points. As a general rule, persons
assisting in the decontamination station may be in one level lower of respiratory

protection than required in the work zone.

A guideline for personnel decontamination is presented in Figure 10.1. This procedure

may be modified by the SHSO if necessary.

If personnel are in Level D-modified protection (no respirator but using protective
gloves and/or suits and other equipment), a portable decontamination station will be set
up a the site. The decontamination station will include provisions for collecting
disposable PPE (e.g., garbage bags); washing boots, gloves, vinyl rain suits, field
instruments and tools; and washing hands, face, and other exposed body parts. Onsite
personnel will shower at the end of the workday. Refuse from decontamination will be

properly disposed of in accordance with US Army installation protocols.

Decontamination equipment will include:

Plastic buckets and pails;
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- Scrub brushes and long-handle brushes;
« Detergent;

- Containers of water;

- Paper towels;

- Plastic garbage bags;

- Pladtic or steel 55-gallon barrels;

. Distilled water; and

- An eyewash station.

10.2 DECONTAMINATION OF EQUIPMENT

All sampling equipment will be decontaminated prior to use, between samples, and
between sampling locations. PPE will consist of splash protective clothing, eye

protection, gloves, and boot covers, as necessary.
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SECTION 11

AIR MONITORING EQUIPMENT USE
AND CALIBRATION PROCEDURES

11.1 PHOTOVAC MICROTIP® AIR ANALYZER

The MicroTIPO is a direct-reading instrument used in conjunction with the span gas
kit. To calibrate the MicroTIPLl, press the power switch. Allow the MicroTIPL to warm
up; the display will read “Ready.” Press the calibration switch; the display will read
“Connect zero gas then press enter.” Connect the bag of zero gas to the MicroTIPO inlet
(or adlow the MicroTIP to sample clean air) and press enter; the display will read
“Calibrating now please wait.” The display will then read "Span Conc.?' Enter the span
concentration (usually 100 ppmv isobutylene). Connect the bag of span gas to the tip
inlet and press enter; the display will read *Connect span gas then press enter.” The
MicroTIPO will then calibrate. When the display reads “Ready,” the MicroTIPO has
completed the calibration and isready for use. Repeat the calibration daily.

To use the MicroTIPL, press the power switch and wait for the instrument to display
the date, time, event number, current detected concentrations, and instrument status
“ready.” The minimum, maximum, and average concentrations measured in each 15-
second period are automatically recorded in memory. The keyboard also allows for direct

numeric entry.

Since a calibration gas (i.e., isobutylene) is used which typically differs from the
contaminants of concern, it may be necessary to combine the instrument reading with a
response factor to more closely approximate the concentration of the contaminants of
concern. MSDSs for all chemicals (including calibration gases such as isobutylene) used

in the field will be maintained by the field team.
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Relative response factors are found in Table 11.1 for MicroTIP® models MP-100 and
HL-200 with a 10.6 eV lamp. For these instruments, a more accurate concentration may
be obtained by dividing the instrument reading by the appropriate relative response factor

from Table 11.1 for the contaminant of concern.

For MicroTIP® instrument models MP-1000, HL-2000, 1S-3000, and EX-4000 with a
10.6 eV lamp, the instrument reading is multiplied by the appropriate response factor

from Table 11.2 for the contaminant of concern.

11.2 HNU® PHOTOIONIZATION DETECTOR

To calibrate the HNU[, turn the function switch to the “standby” mode and use the zero
control to zero the instrument. Connect a bag of span gas (usually 100 ppmv
isobutylene). Turn the function switch to the 0-200-range position and adjust the span
control setting to read the ppmv concentration of the standard. Recheck the zero setting
as previously described. If readjustment is needed, repeat the calibration step. This
provides a two-point calibration to zero and the gas-standard point. Repeat the
calibration daily. If the span setting from calibration is 0.0 or if calibration cannot be

achieved, then the lamp must be cleaned.

To use the HNU® connect the probe to the instrument by matching the alignment slot
in the probe connector to the key in the 12-pin connector on the control panel. Twist the
probe connector until a distinct snap and lock isfelt. Turn the function switch to battery
check position. The needle should read within or above the green battery arc on the scale
plate. If the needle is in the lower position of the battery arc, the instrument should be
recharged before use. If the red light comes on, the battery should be recharged. Next,
turn the functions switch to the on position, and the instrument is ready to take direct air
readings.
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TABLE 11.1
MICROTIP® RELATIVE RESPONSE FACTORS (10.6 EV LAMP)
INSTRUMENT MODELSMP-100 & HL-200

Compound Relative Response Compound Relative
Factor Response Factor

Acetaldehyde 0.17 Hydrogen Sulfide 0.25
Acetic Acid 0.09 Isobutyl Acetate 0.52
Acetone 0.86 | sobutyraldehyde 1.02
Acetone Cyanohydrin 0.93 | sopentane 0.12
Acrolein 0.28 I soprene 212
Allyl Chloride 0.26 Isopropyl Acetate 0.43
Ammonia 0.10 I sopropy! Alcohol 0.23
Benzene 1.78 Methyl Bromide 0.45
1,3-Butadiene 1.43 Methyl tert-Butyl Ether 1.22
n-Butanol 0.27 Methyl Ethyl Ketone 1.10
see-Butanol 0.36 Methyl I1sobutyl Ketone 0.87
n-Butyl Acetate 0.35 Methyl Mercaptan 1.60
n-Butyl Acrylate 0.53 Methyl Methacrylate 0.67
n-Butyl Mercaptan 1.36 M onoethylamine 1.25
n-Butylaldehyde 0.65 Monomethylamine 1.06
Carbon Disulfide 0.65 n-Octane 0.39
Chlorobenzene 2.24 n-Pentane 0.09
Cyclohexane 0.53 Perchloroethylene 1.40
Cyclohexanone 1.11 n-Propyl Acetate 0.31
1,2-Dichlorobenzene (ortho) 2.25 n-Propyl Alcohol 0.18
cis-1,2-Dichloroethylene 1.20 Propionaldehyde 0.56
trans-1,2-Dichloroethylene 221 Propylene 0.87
Diisobutylene 2.10 Propylene Oxide 0.13
1,4-Dioxane 0.83 Styrene 2.20
Epichlorohydrin 0.11 Tetrahydrofuran 0.65
Ethyl Alcohol 0.13 Toluene 1.91
Ethyl Acetate 0.25 Trichloroethylene 1.61
Ethyl Acrylate 0.30 Trimethylamine 1.35
Ethylene 0.09 Vinyl Acetate 0.84
Ethyl Mercaptan 1.82 Vinyl Bromide 2.24
Furfuryl Alcohol 1.43 Vinyl Chloride 0.51
n-Heptane 0.27 Vinylidene Chloride (1,1-DCE) 1.16
n-Hexane 0.20

Note: Concentration = Instrument Reading

Relative Response Factor
11-3

022/739730hasp.doc




MICROTIP® RESPONSE FACTORS (10.6 EV LAMP)

TABLE 11.2

INSTRUMENT MODEL S MP-1000, HL -2000, | S-3000 & EX-4000

Compound Response Factor Compound Response Factor
Acetaldehyde 6.6 n-Hexane 5.6
Acetic Acid 18.9 Hydrogen Sulfide 3.7
Acetone 1.2 Isobutyl Acetate 2.3
Acetone Cyanohydrin 1.2 | sobutyraldehyde 1.1
Acrolein 3.7 | sopentane 7.8
Allyl Chloride 4.3 Isoprene 0.6
Ammonia 10.1 Isopropyl Acetate 24
Benzene 0.6 I sopropyl Alcohol 45
1,3-Butadiene 0.7 Methyl Bromide 2.3
n-Butanol 4.6 Methy! tert-Butyl Ether 0.8
see-Butanol 3.0 Methyl Ethyl Ketone 0.9
n-Butyl Acetate 2.9 Methyl Isobutyl Ketone 1.1
n-Butyl Acrylate 1.9 Methyl Mercaptan 0.6
n-Butyl Mercaptan 0.7 Methyl Methacrylate 15
n-Butylaldehyde 1.9 M onoethylamine 0.8
Carbon Disulfide 14 Monomethylamine 1.0
Chlorobenzene 0.4 n-Octane 2.6
Cyclohexane 1.9 n-Pentane 10.8
Cyclohexanone 0.9 Perchloroethylene 0.7
1,2-Dichlorobenzene (ortho) 0.4 n-Propyl Acetate 35
cis-1,2-Dichloroethylene 0.8 n-Propyl Alcohol 6.3
trans-1,2-Dichloroethylene 04 Propionaldehyde 1.9
Diisobutylene 0.6 Propylene Oxide 7.1
Dimethylamine 15 Styrene 0.5
Di-n-propylamine 0.5 Tetrahydrofuran 15
1,4-Dioxane 1.2 Toluene 0.5
Epichlorohydrin 10.3 Trichloroethylene 0.6
Ethanol 111 Trimethylamine 0.9
Ethyl Acetate 4.2 Vinyl Acetate 1.2
Ethyl Acrylate 3.3 Vinyl Bromide 0.4
Ethylene 10.0 Vinyl Chloride 2.0
Ethyl Mercaptan 0.6 Vinylidene Chloride (1,1-DCE) 0.9
n-Heptane 3.7

Note: Concentration = Instrument Reading x Response Factor
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11.3 EXPLOSIVITY METER

An explosivity meter is used to measure oxygen and combustible gas levels. The
instrument provides characteristic warning signals when deficient oxygen conditions or

unacceptable levels of combustible gas are detected.

To use the explosivity meter, turn the unit on and wait a few seconds for the readings
to stabilize. Check the battery charge and the alarms before using the instrument. Set the

LEL indicator to zero and the oxygen indicator to 20.9 percent.

To calibrate the instrument, attach a bag, bulb or balloon of span gas and wait for the
readings to stabilize. Adjust the instrument to read the LEL percent of the calibration gas.
Remove the span gas and allow the instrument to exhaust. The combustible sensor will

read 000-percent LEL in clean air.

11.4 SENSIDYNE® OR DRAGER® COLORIMETRIC GASANALYSISTUBES

Colorimetric tubes can be used to give an instantaneous reading of various organic
compounds. Their aim is to determine very small concentrations of a compound in the
shortest amount of time. To sample with a colorimetric tube use the Drager® or
Sensidyne® bellows pump and select the appropriate tube (for example, a tube marked
benzene to look for benzene). Break off both ends on the pump's break-off plate. Insert
the tube into the pump head (the tube should be inserted with the arrow pointing towards
the pump). There are a specific number of suction strokes for each tube/compound. Each
box of tubes will have instructions for how many suction strokes are required for that

compound.
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EMERGENCY CONTACTS

In the event of any situation or unplanned occurrence requiring assistance, the
appropriate contact(s) should be made from alist similar to this which will be prepared in
the health and safety plan addenda. For emergency situations, telephone or radio contact
should be made with the site point of contact or site emergency personnel who will then

contact the appropriate response teams.
Contingency Contacts

Nearest phone located at the work site
Site Fire Department

Site Contact

Site Medical Services

Site Emergency Telephone Number
Site Security/Police

Medical Emergency
Hospital Name

Hospital Address
Hospital Telephone Number

Ambulance Service
Airlift Helicopter

Directions and/or Map to the Hospital

Parsons ES Contacts
John Hicks
PDBS Task Manager

Timothy Mustard, CIH (Denver)
Program Health and Safety Manager

Edward Grunwald, CIH (Atlanta)
Corporate Health and Safety Manager

Judy Blakemore (Denver)
Assistant Program Health and Safety Manager

AFCEE Contact
Dr. Javier Santillan, AFCEE/ERC

022/739730hasp.doc A-1

Telephone Number

(303) 831-8100 or 764-1941(w)
(303) 279-3698 (h)

(303) 831-8100 or 764-8810(w)
(303) 450-9778 (h)
(678) 969-2394 (w)
(404) 299-9970 (h)
(303) 831-8100 or 764-8861(w)
(303) 828-4028 (h)
(303) 817-9743 (w)

(210) 536-5207 (w)
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PLAN ACCEPTANCE FORM
PROJECT HEALTH AND SAFETY PLAN

Instructions. This form is to be completed by each person to work on the subject
project work site and returned to the safety manager.

| have read and agree to abide by the contents of the Health and Safety Plan for
the following project:

Signed

Date

RETURN TO:

Office Health and

Safety Representative
Parsons Engineering Science, Inc.
1700 Broadway, Suite 900
Denver, CO 80290
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SITE SPECIFIC TRAINING RECORD

Project:
Project No.:
Date:
Trainer:

On this date, the following individuals were provided site-specific training in accordance
with OSHA regulations contained in 29CFR1910.120(e):

Name (Print) Employee No. Employee Signature

Forward this form to:
Office Health and Safety Representative
Parsons Engineering Science, Inc.

1700 Broadway, Suite 900
Denver, Colorado 80290

B-2

022/739730hasp.doc



WEEKLY HEALTH AND SAFETY REPORT

This form is to be completed by the ES site Health and Safety Officer or Resident
Construction Manager. The aforementioned shall return the origina form to the office
Health and Safety Representative and place a copy in the site Health and Safety file.

Name Project Name
Date Project Number

1) Have al field team membersreviewed thesite H&SPlan? Yes  No
If not, explain why and corrective actions taken:

2)  ArePlan Acceptance Formson filefor all field team members?
Yes  No___
(If not, obtain form and forward to Office H& S Representative.)

3) Is at least one copy of the site H& S Plan present on-site for employee review?

Yes No
(If not, obtain copy immediately and inform employees of its location.)
4)

Are al field team members on current and appropriate medical monitoring and
have they had the required 40-hour/8-hour training within the past year?

Yes No

If not, explain why and corrective actions taken:

5) Have al field team membersreceived on-site H& Straining? Yes  No__
If yes, describe frequency: Initia Daily Weekly
(If not, perform required training before allowing employee(s) to continue working

on-site).
6) Provide the following information:
Level of
Employee Name Respiratory Protection
Task (by Task) (for each employee) Comments

B-3
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7)

8)

9)

10)

11)

12)

13)

Was heat stress monitoring performed today? Yes  No__

If yes, was it documented?

If no, explain:

Was personal air monitoring conducted today? Yes  No

If yes, describe:

If no, explain :

Describe other air monitoring procedures used today:

Were site work zones established today? Yes  No__
If not, explain:

Describe personal decontamination procedures used today:

Did any accidents occur today? Yes  No
If yes, describe:

Comments:

Return this report to the office Health and Safety Representative.

B-4
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PARSONS ENGINEERING SCIENCE, INC.
FIELD EXPERIENCE
DOCUMENTATION FORM

OSHA requires (29CFR1910.120(e)) that personnel involved in hazardous waste
operations have 40-hours of initial training and a minimum of three days field experience
working under the direction of atrained and experienced supervisor. Thisform servesto
document the three days of additional field training/experience.

Employee Name:

Employee Number (or Social Security No.):

Project Name(s):

Project Number(s):

Dates of Field Training:

Summary of Activities Performed:

Levels of Respiratory Protection Used:

Comments:

Field Supervisor Signature:

Date:

Return this form to the Office Health and Safety Representative

B-5
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AIR PURIFYING RESPIRATOR

(APR)
LOG
SITE:
LOCATION:
DATES OF INVESTIGATION:
Cleaned and Cartridges Changed
Date of Inspected Prior Prior to Use Total Hours
User Use To Use (Initials) (Yes, No, N/A) on Cartridge
APR Performance Comments:
Project H& S Officer Date

or
Parsons ES Project Manager

Return to the Office Health and Safety Representative
at the Completion of field activities.
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022/739730hasp.doc



SUPPLIED AIR RESPIRATOR

(SAR)
LOG
SITE:
LOCATION:
DATES OF INVESTIGATION:
Date of Satisfactory ~ Check-Out Date
User Use SAR# (Yes/No) Initials Cleaned
SAR Performance Comments;
Project H& S Officer Date

or
Parsons ES Project Manager

Return to Office Health and Safety Representative
at the completion of field activities.
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SELF-CONTAINED BREATHING APPARATUS

(SCBA)
LOG
SITE:
LOCATION:
DATES OF INVESTIGATION:
Date of Satisfactory Check-Out Date
User Use SCBA# (Yes/No) Initials Cleaned
SCBA Performance Comments;
Project H& S Officer Date

or
Parsons ES Project Manager

Return to Office Health and Safety Representative
at the completion of field activities.
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1)
2)
3)
4)
5)

6)

7)

8)

9)

“NEAR MISS’ INCIDENT INVESTIGATION REPORT FORM

Project name and number:

“Near miss’ location:

Incident date and time:

Personnel present (optional):

Describe incident:

What action or condition contributed to incident?

What action was taken or suggested to prevent reoccurrence?

Comments

Date of report Prepared by

10) Office health and safety representative review:

Signature Date

B-9
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PARSONS ENGINEERING SCIENCE, INC.
DAILY VEHICLE INSPECTION REPORT

v ]=0K X = Adjustment Made [R] = Repair Needed
Date: Time: License Plate Number:
Vehicle Make and Type: Rental Agency
Genera Vehicle Inspection:

1. Windshield [] 3. VehiclelInterior []
2. Vehicle Exterior [[] 4. Leaksunder Vehicle []
Check that the following are in proper working order:
1 Lights:

a  Headlights []

b. Taillights []

c.  TurnSignas []

d.  BrakeLights []

e.  Back-up Lights []

f.  Interior Lights []
2. Brakes []
3. Horn []
4, Tires properly inflated (refer to sticker on door or vehicle manual) []
5. Spare tire present and properly inflated []
6. Windshield wipers []
7. Windshield washers []
8. Defrosters/Defoggers ]
0. Battery terminals free of corrosion []
10.  Cooling system hoses ]
11. Bdts []
12. Fluid levels: (Circle approximate level)

a Oil: Full 1 Quart low Does not register

b. Coolant: Full cool Needs some coolant  Does not register

C. Transmission: Full 1 Pint low Does not register

(NOTE: Check transmission fluid while vehicle is running!)
d. Fuel: E 14 12 34 F

Please note any problems, unusual conditions, repairs made or fluids added (except fuel):

B-10
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PARSONS ENGINEERING SCIENCE, INC.
AIR MONITORING DATA FORM

Project: Date:
Project No.: Name(s):
Sample Pump Sorbant/ Initial Final Ave. Start Stop Total Total Analyses Notes
No No. Cartridge Flow Flow Flow Time Time Elapsed | Volume | Performe
Rate Rate Rate Time Air d

B-11
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PROJECT NAME

PERSONAL AIR MONITORING DATA FORM

PROJECT NUMBER:

Person Sampling Person(s) Date Time PID/BG** | Drager LEL/BG O,/BG Other Notes
Sampled/L ocation (PPM) (PPM) (%) (%)
PID Explosimeter Other
Model Model Model
Seria # Seria # Seria #
Cd.* Gas Ca Gas Cd Gas
Cadl. Reading Cal. Reading Cal. Reading
BG Reading BG Reading BG Reading
* Cd =
**BG = Background
B-12
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PARSONS ENGINEERING SCIENCE
SHIPPING PAPER

Shipping Paper No.:
Page | of . Parsons Engincering Science Date:

(name of carrier)

Consignee: Phone: Shipper: Phone:

Street: Street:

City: State: Zip: City: State: Zip:

Route l Vehicle License

No. of Units and Basic Description (proper shipping name, hazard class, subsidiary | Total Quantity

Packaging Type HM risk, identification No. (UN}, and packaging group) (weight, volume, etc.)
PLACARDS TENDERED: yes O no O

[ HEREBY DECLARE THAT THE CONTENTS OF THIS CONSIGNMENT ARE FULLY AND ACCURATELY DESCRIBED
ABOVE BY PROPER SHIPPING NAME AND ARE CLASSIFIED, PACKED, MARKED, AND LABELED, AND ARE IN ALL
RESPECTS IN PROPER CONDITION FOR TRANSPORT ACCORDING TO THE APPLICABLE INTERNATIONAL AND
NATIONAL GOVERNMENT REGULATIONS.

Name and Title of Shipper Place and date
Emergency Telephone Number Signature of Shipper
CHEM-TEL, 800/255-3924

ATTACH MATERIAL SAFETY DATA SHEETS

KAHS\FORMS\SHIPTEMP. WW?2
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PARSONS ENGINEERING SCIENCE ACCIDENT REPORT FORM

COMPANIES
Page 1 of 2

Project:
EMPLOYER
1. Name:
2. Mail Address:

(No. and Street) (City or Town) (State and Zip)
3. Location (if different from mail address:
INJURED OR ILL EMPLOYEE
4. Name: Social Security No.:

(first) (middle) (last)

5. Home Address:

(No. and Street) (City or Town) (State and Zip)
6. Age: 7. Sex: male( ) female ( )
8. Occupation:

(specific job title, not the specific activity employee was performing at time of injury)

Department:

(enter name of department in which injured person is employed, even though they may have been
temporarily working in another department at the time of injury)

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

10.

11
12,

14.

Place of accident of exposure:

(No. and Street) (City or Town) (State and Zip)
Was place of accident or exposure on employer's premises? Yes () No ()

What was the employee doing when injured?

(be specific--was employee using toofs or equipment

or handling material?)

. How did the accident occur?

(describe fully the events that resulted in the injury or occupational illness.

Tell what happened and how. Name objects and substances involved. Give details on all factors that led to

accident. Use separate sheet for additional space).

Time of accident:

ES-COR-16 (4/87) (KAHS\FORMS\ACCIDENT.WW?2)
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PARSONS ENGINEERING SCIENCE
COMPANIES

ACCIDENT REPORT FORM

Page 2 of 2
15. ES WITNESS TO
ACCIDENT (Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

16. Describe injury or illness in detail; indicate part of body affected:

17. Name the object or substance that directly injured the employee. (for example, object that struck
employee; the vapor or poison inhaled or swallowed; the chemical or radiation that irritated the
skin; or in cases of strains, hernias, etc., the object the employee was lifting, pulling, etc.).

18. Date of injury or initial diagnosis of occupational illness:

(date)

19. Did the accident result in employee fatality? Yes ( ) No ()
20. Number of lost days jrestricted workdays resulting from injury or illness?
OTHER
21. Name and address of physician:

(No. and Street) (City or Town) (State and Zip)
22. If hospitalized, name and address:

(No. and Street) (City or Town) (State and Zip)

Date of report:

Official position:

ES-COR-16 (4787} (K AHS\FORMS\ACCIDENT. WW2)



APPENDIX C

JOB SAFETY ANALYSES



ACTIVITY: Water Sampling

PARSONS ENGINEERING SCIENCE, INC.
JOB SAFETY ANALYSIS

with Diffusion Sampler

Pagelof 1

Potential Hazards

Recommended Controls

Slip, Trip, Fal, Loss of Balance

Site safety briefing

Stay alert

Maintain firm footing

Use "buddy" system

Watch for obstacles and tripping hazards in the work area

Heat/Cold Stress

Wear appropriate clothing

Monitor for heat/cold stress as recommended in the HASP
Provide adequate drinking water (minimum 1.5 gallons/person)
Carry communication equipment

Chemical Hazards

Conduct daily site safety briefing

Conduct air monitoring as described in the HASP and use the appropriate PPE level
Avoid contact with contaminated soil and groundwater

Be aware of possible exposure symptoms (e.g., headache, nausea, dizziness, etc.)
Immediately report any exposure symptoms to the Site Health and Safety Officer

Fire Hazards

Have approved fire protection devices available (see HASP)
Equipment will be shut down prior to fueling
Use good housekeeping procedures

Noise/Eye Hazards

Use hearing protection when appropriate
Use approved safety glasses

Sharp Objects

Wear boots with steel toes and shanks

Use care when cutting rope with knife or scissors

Have a current tetanus booster as recommended by occupational physician
Be extra cautious in areas containing sharp objects

Biohazard

Biohazard training

Tap well casing with tool prior to opening and listen for buzzing of bees or wasps
Stay alert for snakes, spiders (inside well casing), insects, and animals

Wear high-top safety boots

Physical Exertion

Follow work/rest regime
Use "buddy" system
Use proper lifting technique, size up the load, never twist or turn when lifting

022/739730hasp.doc

C-1



PARSONS ENGINEERING SCIENCE, INC.

JOB SAFETY ANALYSIS

ACTIVITY: General Field Vehicle Operations

Pagelof 1

Potential Hazards

Recommended Controls

Speeding Observe posted speed limits

Keep vehicle under control

Operate at lesser speeds consistent with conditions
Backing up Visual check around and behind vehicle

Backup alarm or use observer to guide you
Notify bystanders that vehicle is backing up (verbally or sound horn)

Unsafe Equipment

Perform vehicle inspection prior to shift
Repair or replace defective equipment

Unfamiliar Area

Obtain map and/or detailed directions
Lock doors

Unfamiliar Vehicle (e.g., rental car)

Familiarize yourself with controls
Adjust seat, mirrors, etc. prior to putting vehicle in motion
Set radio stations prior to putting vehicle in motion

022/739730hasp.doc
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ACTIVITY:

PARSONS ENGINEERING SCIENCE, INC.
JOB SAFETY ANALYSIS

Pagelof 1

Potential Hazards

Recommended Controls
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APPENDIX D - SAMPLE SITE SPECIFIC HEALTH AND SAFETY
PLAN ADDENDUM



1.0 INTRODUCTION
2.0 SCOPE OF SERVICES
3.0 SITE DESCRIPTION AND HISTORY
4.0 PROJECT TEAM ORGANIZATION
5.0 HAZARD EVALUATION
5.1 Chemical Hazards
Table 5.1 Health Hazard Qualities of Hazardous Substances of Concern
5.2 Physical Hazards
6.0 EMERGENCY RESPONSE PLAN
6.1 Emergency Information
Contingency Contacts
Medical Care (hospital name, address, directions from site)
Parsons ES Contacts

7.0 LEVELS OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT
REQUIRED FOR SITE ACTIVITIES

8.0 FREQUENCY AND TYPES OF AIR MONITORING



APPENDIX E - SAMPLE SITE SPECIFIC WORK PLAN OUTLINE



1.0 INTRODUCTION
1.1 Project Description
1.2 Objective
1.3 Scope
1.4 Report Organization
2.0 STE DESCRIPTION
2.1 Location and Description of Installation
2.2 PDBS Ste Description
2.3 Environmental Setting
2.3.1 Geology
2.3.2 Hydrogeology
2.4 History of Contamination (list COCs)
2.5 Description of Current Monitoring Program
3.0 SCOPE OF INVESTIGATION
3.1 PDBSDemonstration
3.1.1 Field Activities
3.1.2 Contaminant Profiling
3.1.3 Analytical Results Comparison/Evaluation
3.2 Monitoring Network Optimization
4.0 PROJECT ORGANIZATION
5.0 SCHEDULE
6.0 REPORTING
7.0 REFERENCES

APPENDIX A—HEALTH AND SAFETY PLAN ADDENDUM (site specific)

APPENDIX B — PDBS SUPPORTING DOCUMENTATION (boring logs, groundwater
elevations, historical contaminant concentrations, well completion logs,
etc.)

APPENDIX C — STE SPECIFIC SOPs (if available/applicable)



APPENDIX F-SAMPLE SITE SPECIFIC RESULTS REPORT
OUTLINE



1.0- INTRODUCTION
2.0 - PDBSDEMONSTRATION
2.1 Field Activities
2.1.1 Summary of Field Activities
2.1.2.1 First Mobilization
2.1.2.2 Second Mobilization
2.1.2 Deviations from the Work Plan
2.2 Field Sampling Results and Comparison
2.2.1 Field Data
2.2.2 Laboratory Data
2.2.2.1 PDBSData
2.2.2.2 Conventional Sampling Data
2.2.2.3 Comparison of Method Laboratory Results (PDBSvs
Conventional)
2.3 Cost Analysis
3.0 - MONITORING NETWORK OPTIMIZATION EVALUATION
4.0 — CONCLUSONS
4.1 PDBS
4.1.1 Technology performance
4.1.2 Lessonslearned
4.1 Monitoring Network Optimization
4.1.1 Technology performance
4.1.2 Lessonslearned
5.0 - RECOMMENDATIONS
5.1 PDBS
5.2 Monitoring Network Optimization
6.0 - REFERENCES
APPENDIX A—FIELD DATA
APPENDIX B — LABORATORY DATA
APPENDIX C — DATA QUALITY ASSESSMENT REPORT
APPENDIX D — PDBS SUPPORTING DOCUMENTATION/CALCULATIONS
APPENDIX E — MONITORING NETWORK OPTIMIZATION SUPPORTING
DOCUMENTATION/CALCULATIONS



APPENDIX G - FIELD ANALY SIS SUPPORTING
DOCUMENTATION

Thisinformation is available upon request from
Mr. Peter Guest, P.E.
Parsons Engineering Science, Inc.
1700 Broadway, Suite 900
Denver, Colorado 80290
(303) 831-8100
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