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1.0 INTRODUCTION

On behalf of Beazer East, Inc. (Beazer), Field & Technical Services, LLC (FTS) and GeoTrans,
Inc. (GeoTrans) submit this Comprehensive Groundwater Monitoring and Sample Analysis Plan
(CGMSAP). The purpose of the CGMSAP is to combine the current groundwater monitoring
efforts into a unified Site-wide program thereby enhancing the efficiency of data collection and
the quality of the data obtained for understanding Site-wide groundwater conditions. This
approach also provides for reporting procedures that will present the Site-Wide monitoring data
in a single unified report. This CGMSAP replaces the monitoring programs discussed in the
following plans:

e The Proposed Stage 2 Groundwater Monitoring Program, Initial Groundwater Remedial
Action (TRC, 1997) (Surficial Aquifer Monitoring Program);

e The Floridan Aquifer Monitoring Plan, Cabot Carbon/Koppers Superfund Site,
Gainesville, FL (TRC, June 2004) and the Addendum to the Floridan Aquifer Monitoring
Plan (GeoTrans, 2006) (Floridan Aquifer Monitoring Program); and,

e The Supplemental Hawthorn Group Investigation and Monitoring Well Installation
Workplan (GeoTrans, 2007) (HG Aquifer Monitoring Program).

Brief descriptions of the current monitoring programs for the Surficial Aquifer, Hawthorn Group
(HG) deposits, and Floridan Aquifer are presented in Section 1.1. The monitoring objectives and
approach of this CGMSAP are presented in Section 2.1. The proposed monitoring locations,
parameters, and frequency for the CGMSAP are presented in Sections 2.2 and 2.3.

1.1 BACKGROUND

This section describes the current monitoring programs in place at the Site for the Surficial
Aquifer, HG deposits, and Floridan Aquifer. This CGMSAP presents a Site-wide monitoring
approach that incorporates these efforts into a single, cohesive monitoring program and report.

1.1.1 Current Surficial Aquifer Monitoring Program

The groundwater extraction and treatment system was installed in late 1994 as part of the
groundwater remedy selected in the 1990 Record of Decision (ROD) prepared by the United
States Environmental Protection Agency (U.S. EPA), and in accordance with the Initial Ground
Water Remedial Action prescribed by the Unilateral Administrative Order (UAO) issued to
Beazer on March 29, 1991. The effectiveness of this system has been evaluated from January
1995 to the present date. The Phase I/Stage 1 monitoring program was initiated in January 1995
and consisted of the following elements:
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= Monthly performance monitoring of flow rates, water levels, and dense, non-aqueous
phase liquid (DNAPL) levels.

= Quarterly modeling and analytical calculations of well capture zones.

= Semiannual sampling and analysis of the extraction wells to provide baseline data for
evaluating future changes in water quality. Samples were analyzed for semivolatile
organic compounds (SVOCs), including pentachlorophenol; volatile organic compounds
(VOCs) including benzene, toluene, ethylbenzene, and xylenes (BTEX); and arsenic and
chromium.

= Quarterly sampling and analysis of eight wells located within the alignment of the
extraction system. These wells were selected to monitor the near-term effectiveness of
the system. Samples were analyzed for SVOCs, BTEX, arsenic, and chromium.

= Quarterly monitoring of two offsite, downgradient wells and two onsite, upgradient wells.
Samples were analyzed for SVOCs, BTEX, and arsenic and chromium.

In 1997, Beazer submitted the Proposed Stage 2 Monitoring Program (TRC, 1997). The Stage 2
monitoring program evaluated the data collected during the first two years of the Stage 1 and
proposed modifications, reductions, and additions to the program based on the evaluation. The
Stage 2 Program continues to be followed at this time and consists of the following elements:

= Groundwater Containment System Performance Monitoring — this consists of monthly
recording of total and instantaneous flow rates for the 14 onsite extraction wells and
quarterly fluid-level monitoring of 14 extraction wells and 71 onsite and offsite
monitoring wells/piezometers; and,

= Groundwater Quality Monitoring — this consists of annual groundwater sample
collection and analysis of the 14 extraction wells, two downgradient wells, and three
offsite wells.

Current reporting requirements include semiannual reports that contain quarterly capture zone
analyses, groundwater contour maps and tabulated water levels, extraction well flow totalizer
readings, and DNAPL monitoring data. The results of the annual groundwater sampling and
analysis are included in the second semiannual report provided each year.

This CGMSAP incorporates monitoring of the Surficial Aquifer in conjunction with remaining
Site data with the goal of understanding Site-wide groundwater conditions. This document can
be amended in the future to accommodate changes or modifications to the proposed program, or
to accommodate the addition of other activities and/or objectives.
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1.1.2 Current Hawthorn Group Deposit Monitoring Program

There is no specific current groundwater monitoring program established for HG deposits. Most
recently, a comprehensive HG monitoring well sampling event was conducted in December 2007
in conjunction with the installation of 10 new off-Site HG monitoring wells. A total of 16 HG
monitoring wells were sampled as part of the December 2007 sampling event. The results of this
sampling event demonstrated that no groundwater impacts are present in the HG deposits to the
west of the Site; however, there are some groundwater impacts in the HG deposits to the east of
the Site. The majority of the groundwater impacts to the east of the Site are opposite the Former
Process and Drip Track areas. The greatest impacts are in the Upper Hawthorn with lesser
impacts in the Lower Hawthorn. This CGMSAP will provide a mechanism for evaluation of
groundwater in the HG deposits as part of a routine comprehensive groundwater monitoring and
reporting program.

1.1.3 Current Floridan Aquifer Monitoring Program

The Floridan Aquifer Monitoring Program is conducted as per the requirements of the Floridan
Aquifer Monitoring Plan (TRC, June 2004). Additional Floridan Aquifer monitoring wells have
been installed at the Site, since the June 2004 plan was approved. A summary of the monitoring
wells included in the Floridan monitoring program is presented in Table 1-1. At this time, a total
of 82 monitoring locations are included in the program. Of that total, seven wells are sampled
semiannually, and 75 wells are sampled quarterly.

Reporting requirements include quarterly reports that summarize the field activities and the
results of testing. They also include evaluations of data trends and variations, and temporal
variations in groundwater flow direction in the Floridan Aquifer.
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20 PROPOSED COMPREHENSIVE GROUNDWATER MONITORING PROGRAM
2.1 MONITORING PROGRAM OBJECTIVES

Surficial Aquifer

The primary (assuming modification of the Surficial Aquifer extraction system by implementing
the currently proposed interim measure and prior to remedial actions for the Surficial Aquifer, as
determined by the feasibility study) objective of the Surficial Aquifer monitoring program is to
ensure that the hydraulic-containment system is capturing impacted groundwater prior to flowing
off Site. The principal direction for groundwater flow in the Surficial Aquifer is to the northeast.
Therefore, monitoring for this aquifer will be concentrated along the eastern and northern Site
property boundaries and in areas immediately downgradient of these boundaries.

Hawthorn Group Deposits

The primary (prior to remedial actions within the Hawthorn, as determined by the feasibility
study, but including the installation of the additional monitoring wells in the east) objective of
the HG deposits monitoring program is to ensure the stability of groundwater impacts
attributable to the Site within these deposits. The groundwater flow system for the HG deposits
IS separated into the Upper Hawthorn and Lower Hawthorn. The principal groundwater flow
direction for the Upper Hawthorn is to the northeast. Therefore, groundwater monitoring for the
Upper Hawthorn will be concentrated downgradient of the Site to the east and northeast.

The Lower Hawthorn contains two principal groundwater flow directions as a result of a
groundwater divide that runs approximately north-south across the Site. This groundwater
divide results in a principal groundwater flow direction to the northeast for the eastern half of the
Site and a principal groundwater flow direction to the northwest for the western half of the Site.
Therefore, groundwater monitoring for the Lower Hawthorn will be focused to the east,
northeast, west, and northwest of the Site.

Floridan Aquifer

The primary (prior to remedial actions within the Floridan, as determined by the feasibility study
currently being completed) objective of the Floridan Aquifer monitoring is to provide sufficient
warning of potential Site constituent impacts to the Floridan Aquifer, such that appropriate
remedial actions can be taken, if needed. Therefore, Floridan Aquifer monitoring will be
performed on the Upper Transmissive Zone (UTZ) beneath the Site. In addition, monitoring will
be performed in the Lower Transmissive Zone (LTZ) along the northern areas of the Site and
immediately to the north of the Site to ensure that impacts are not present in deeper
downgradient zones.
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2.2 MONITORING PROGRAM

This CGMSAP provides for monitoring locations and frequencies appropriate to the program at
the time of its writing. As described in Section 2.2.4, the specific details in Section 2.2.1, 2.2.2,
and 2.2.3 may be revised by obtaining USEPA approval for revisions to the tables and figures
included with this document.

2.2.1 Surficial Aquifer

The Surficial Aquifer existing hydraulic-containment system has been in operation since 1994.
The original extraction wells for this system are located along the eastern and northern Site
property boundaries hydraulically downgradient of potential source areas at the Site. The
hydraulic-containment system is in the process of being modified to ensure a more efficient
capture of impacted groundwater in closer proximity to the potential source areas. Horizontal
wells will be installed adjacent to the former source areas to provide both horizontal and vertical
capture of impacted groundwater. The short-term performance monitoring for the modified
system is discussed in the IRM workplan (GeoTrans 2008). The long-term comprehensive
monitoring for the Surficial Aquifer system is discussed in this document and will focus on the
overall effectiveness of the remedial measures at preventing migration of impacted groundwater
to off-Site locations.

The CGMSAP for the Surficial Aquifer will consist of sampling wells in the immediate vicinity
of the eastern and northern Site property boundaries (Figure 2-1). Initially, a total of 10 Surficial
Aquifer wells will be used to monitor groundwater quality in the vicinity of these two property
boundaries. The majority of the Surficial Aquifer monitoring wells are nested wells completed
in the upper (“A” series monitoring wells) and lower (“B” series monitoring wells) portions of
the Surficial Aquifer. In general, monitoring wells completed in the lower portion of the
Surficial Aquifer contain higher constituent concentrations. Therefore, Surficial Adquifer
monitoring will primarily be performed in monitoring wells completed in the lower portion of
the aquifer (“B” series monitoring wells). The list of wells included in the Surficial Aquifer
monitoring is included in Table 2-1.

The list of constituents will be tailored to known constituent distributions established from the
Stage 1 and Stage 2 monitoring programs, as well as the comprehensive Surficial Aquifer
sampling performed in August 2007. All Surficial Aquifer monitoring wells will be sampled for
a select list of semi-volatile organic constituents (SVOCs) and a select list of volatile organic
constituents (VOCSs) presented in Section 5. In addition, select wells will be sampled for arsenic
and pentachlorophenol. Arsenic impacts have historically been observed in extraction and
monitoring wells in the southern half of the Site and in one monitoring well in the northeastern
corner of the Site. Therefore, CGMSAP monitoring wells located in these areas will be analyzed
for arsenic. Pentachlorophenol has only been detected in monitoring wells located in the
southern half of the Site. Therefore, monitoring wells within and downgradient of the
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pentachlorophenol-impacted areas will be analyzed for pentachlorophenol. It is recommended
that chromium be removed from the original analytical suite as per the Surficial Aquifer Well
Redevelopment and Sampling Report, In Response to 5-Year Review Report, April 2006 —
Recommendation #9, Cabot Carbon/Koppers Superfund Site in Gainesville Florida (December
2007). Evidence supporting the removal of chromium is based on its relative immobility and
historical data showing that chromium has only been detected in two Surficial Aquifer wells
above the GTCL.

2.2.2 Hawthorn Group Deposits

The HG monitoring will primarily focus on ensuring that groundwater impacts remain on Site
and that off-Site impacts to groundwater are stable and/or attenuating. As such, the HG
monitoring will concentrate on wells located along the eastern and western property boundaries
and downgradient of these boundaries. Initially, a total of 22 HG monitoring wells will be
included in the program

A total of 16 HG monitoring wells will be sampled along the eastern property boundary and six
wells will be sampled along the western property boundary (Figure 2-2). Monitoring along the
eastern property boundary will be performed in both Upper and Lower Hawthorn wells and
monitoring along the western property boundary will be performed in Lower Hawthorn
monitoring wells. One exception along the western property boundary is monitoring well
HG-24S, which was completed in the Upper Hawthorn and will continue to be monitored under
this program

The list of analytes for the HG monitoring wells is tailored to the known constituent distributions
established from the comprehensive sampling performed in December 2007. All HG monitoring
wells will be sampled for select SVOCs and VOCs presented in Section 5. HG monitoring well
sampling locations and frequencies are provided in Table 2-2.

2.2.3 Floridan Aquifer

Existing Floridan Aquifer monitoring wells in the vicinity of the Site are completed in the UTZ
and LTZ. The UTZ wells consist of both standard-construction monitoring wells and multiple-
screen, multi-port sampling wells. The single-screen UTZ wells (FW-1 through FW-9) were the
first monitoring wells installed to characterize the Floridan Aquifer at the Site. Since the
installation of the single-screen wells, additional multiple-screened and multi-port wells have
been installed to provide vertically discrete sampling intervals within the Floridan Aquifer. In
general the multi-port wells provide data that overlaps with that from the single-screened wells.
Therefore, single-screen monitoring wells, FW-1 through FW-9 with the exceptions of FW-4 and
FW-6, will not be included in the CGMSAP. Single-screened monitoring well FW-4 is paired
with the multiple-screen well FW-4C. Monitoring of FW-6 will continue until the time at which
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it is abandoned, is otherwise unavailable for monitoring, or contamination at this well is proven
to be a result of an artificial vertical contaminant transport mechanism.

Floridan Aquifer monitoring will provide early detection of Site-constituent impacts
downgradient of potential source areas, in the event that remedial measures are needed to address
impacts to the Floridan Aquifer. Present constituent impacts are currently restricted to localized
on-Site areas and do not appear to be wide-spread beneath the Site. In addition, the source of
these impacts is still being evaluated to establish if they are a result of short-circuiting via
existing Site wells.

The Floridan Aquifer monitoring will concentrate on wells located in the northern half of the Site
and in suspected source area locations. Initially, a total of 29 Floridan monitoring wells will be
included in the CGMSAP (Figure 2-3). A total of ten Floridan Aquifer monitoring wells,
including one proposed well in the northern portion of the Site, will be sampled from what has
been designated the transect wells. These wells form an open ended rectangular box on the
northern half of the Site that encompass the western, eastern, and approximately northern Site
property boundaries. Four Floridan Aquifer monitoring wells located in the former source areas
will be sampled. Nested UTZ and LTZ monitoring wells (a total of nine wells, including a
proposed northern boundary well) along the northern Site property boundary will be sampled
under this program. In addition, six sentinel wells, including two wells proposed off-Site to the
north, will be sampled under this program.

The majority of the wells proposed for the Floridan Aquifer monitoring contain multiple ports.
The on-Site UTZ monitoring wells contain four separate ports and the LTZ wells contain three
ports. Initially, groundwater samples will be collected from all ports. The list of analytes for the
Floridan Aquifer monitoring wells is tailored to the known constituent distributions established
from the quarterly sampling in these wells, which has been on-going since 2006. All Floridan
Aquifer monitoring wells will be sampled for select SVOCs and BTEX as indicated in Section 5.
The four sentinel wells, including FW25B, FW25C, FW26B, and FW26C, will be additionally
monitored for arsenic for four (4) quarterly events until it is either confirmed by two successive
sampling events that arsenic is not detected at a particular monitoring location or it is confirmed
by four successive sampling events that the arsenic concentration, where present, consistently
does not exceed the 10 pg/l Maximum Concentration Limit (MCL). In addition, boundary wells
FW-24B (Zones 1,2, and 3) and FW-24C (Zone 1) will be monitored for arsenic annuall(}/ due to
detections of arsenic exceeding the 10 pg/l MCL in the most recent monitoring event (2™ quarter
2009). The monitoring locations and sampling frequency for the Floridan Aquifers is provided
in Table 2-3.

2.3 MONITORING FREQUENCIES UNDER THE COMPREHENSIVE PROGRAM

The proposed CGMSAP will maintain flexibility in the locations and numbers of monitoring
wells, in addition to the sampling frequency of individual wells and monitoring ports. As
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conditions warrant, wells can be added and/or removed to adjust to changes to the conceptual
model and plume dynamics. Current monitoring frequencies for all monitoring wells are
provided in Table 2-1 (Surficial wells), Table 2-2 (HG wells), and Table 2-3 (Floridan wells)

There are sufficient historical data from the Surficial Aquifer wells to conclude that the
concentration of the chemicals of interest are relatively stable. As such, the initial sampling
frequency for seven of the ten Surficial Aquifer wells is proposed to be semiannual for the first
four sampling events under this plan (Table 2-1). One of the monitoring locations, in the vicinity
of monitoring well M-17, has been sampled once, and therefore will be sampled quarterly for
one year. If stability in concentration is observed, the frequency will be reduced to semiannually
for one year, and annually thereafter. The remaining two Surficial Aquifer wells have been
monitored annually since 1997 to the present date. Table 2-1 presents the current required
monitoring frequency for each Surfical aquifer well location.

The 10 new HG monitoring well locations, listed in Table 2-2,will initially be sampled quarterly
for a minimum of four sampling events. If stability in concentration is observed, the frequency
will be reduced to semiannually for one year, and annually thereafter. Existing HG monitoring
wells with sufficient historical sampling data to justify it, will be sampled at an annual sampling
frequency. Table 2-2 presents the current sampling monitoring frequency for each HG well.

Sampling frequency for Floridan Aquifer wells with four or more quarters of groundwater
monitoring data wells will generally be annual. The exception to annual sampling for this group
of wells will be semiannual sampling of select ports in wells with historically elevated
constituent concentrations (Table 2-3). Semiannual sampling will continue for these select ports
until temporal trend analysis supports a longer sampling period. Initial sampling frequency for
newly installed wells and the six sentinel wells, as listed in Table 2-3, will be quarterly for the
first year. If stability in concentration is observed, the frequency will be reduced to semiannually
for one year, and annually thereafter. In general, the sampling frequency and number of ports
sampled will be evaluated on an annual basis and adjusted, if needed. Table 2-3 presents the
current sampling frequency for each Floridan aquifer sampling location.

2.4 FUTURE MODIFICATIONS TO MONITORING PROGRAM

Modifications to the CGMSAP will be accomplished by proposing the modifications in a letter to
the regulatory agencies (see Section 8.0) with appropriate technical justifications for the
proposed change. Modifications to the wells and sampling frequency will be reflected in Tables
2-1 through 2-3 and Figures 2-1 through 2-3. The revised tables will be appended to the original
sampling plan to reflect modifications to the program. A revision number and date will be
incorporated into the header of the revised tables and figures to reflect the most recent
modification. In addition, a new report cover page with the appropriate revision number and
date will replace the previous report cover page.
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For any well sampled at an annual frequency, the monitoring frequency will be increased to
semiannual where either the concentration of a contaminant increases from below a groundwater
clean-up target level (GCTL) to above a GCTL, or where successive annual samples show an
increasing concentration of any contaminant, regardless of the specific concentrations observed.

10
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3.0 MOBILIZATION ACTIVITIES

This section summarizes the preparatory tasks that must be performed prior to initiation of a
groundwater monitoring event.

3.1 NOTIFICATIONS

Alachua County — At a minimum of two weeks prior to mobilization to the Site to perform a
monitoring event, notice must be sent to Alachua County, advising them of the sampling dates.
Notice is sent via telephone or electronic mail to the Environmental Program Manager of the
Alachua County Environmental Protection Department.

Site Personnel - The Koppers Plant Manager must be notified via telephone or electronic mail of
planned sampling events to ensure that field investigation activities do not conflict with ongoing
plant operations and to arrange for Site-specific Koppers Inc. Health & Safety Training. This
Site-specific training is required by Koppers Inc. for all personnel prior to accessing the working
areas of the Site. Notification must be completed not later than two weeks prior to the planned
sampling date. This notification activity will allow for rescheduling of the monitoring event if
potential logistical conflicts exist.

Laboratory — The laboratory Project Manager must be contacted via telephone or electronic mail
and a Chemical Analytical Request Procedure (CARP) Form must be completed and submitted
to the analytical laboratory (or laboratories) at least two weeks prior to the planned sampling
event. This will allow for timely completion of the sample bottle order and shipping/delivery.

3.2 FIELD PROJECT PERSONNEL AND RESPONSIBILITY

Field project personnel identified in this CGMSAP have the responsibilities defined in this
section. Laboratory project personnel and their associated responsibilities are defined in the
Quality Assurance Project Plan for the Comprehensive Groundwater Monitoring Plan at Cabot
Carbon/Koppers Superfund Site Gainesville, Florida found in Appendix C.

Project Manager — The Project Manager will be the primary point of contact and will have the
primary responsibility for technical, financial and scheduling matters for this investigation.
Duties will include:

e Procurement, along with administrative personnel, and supervision of subcontractor
services including review of subcontract work and approval of subcontract invoices.

e Assignment of duties to the project staff and orientation of the staff of the needs and
requirements of the project as they relate to the project objectives.

e Establishment of a project recordkeeping system.

e Review of all major project deliverables for technical accuracy and completeness

11
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e Project closeout.
e Responsibility for the project evidence file.

Field Team Leader — The Field Team Leader will be responsible for field activities and data
evaluation, including items as follows:

e Supervising the collection of the samples and providing for their proper documentation,
handling and shipment.

e Coordinating field-related activities with the Project Manager.

e Preparing and reporting the field investigation data for evaluation procedures.

Site Health and Safety Officer — The Site Health and Safety Officer (SHSO) will be
responsible for verifying that project personnel adhere to the site safety requirements. These
responsibilities include:

e Conducting the health and safety training for project personnel and subcontractors, as
per the Site-specific Health and Safety Plan (HASP; Key Environmental, current
revision).

e Modifying health and safety equipment or procedure requirements based on data
gathered during the site work.

e Observing work party members for symptoms of exposure or stress.

e Providing first aid if necessary onsite.

e Performing site audits to verify adherence to the requirements of the Site-specific
HASP.

3.3 PRE-JOB PLANNING ACTIVITIES

Pre-Sampling Briefing — The Field Team Leader, field team members, and subcontractors, as
applicable, are to participate in a pre-sampling briefing meeting coordinated and conducted by
the FTS Groundwater Sampling Supervisor prior to deploying to the Site. The purpose of the
meeting is to review the scope of work, identifying any out-of-scope activities that may be
required during the current event, verifying the travel schedule, confirming that the proper
equipment has been assembled or ordered for shipment to the Site, and confirming delivery of
the proper and complete bottle order from the lab. Also during this meeting, the gauging and
sampling order is reviewed and confirmed to reflect that the “clean-to-dirty” order has been
properly determined, that all required Site-specific notifications and training are complete,
relevant Site-control documents such as the CGMSAP, Site-specific HASP, and Scope of Work
have been reviewed by all sampling personnel. The Groundwater Sample Collection Forms from
the previous sampling event are also reviewed. Proper management of investigative-derived
waste and Site-specific waste labeling requirements are reviewed. Proper labels are supplied to
the Field Team Leader by the FTS Project Manager or Groundwater Sampling Supervisor. All
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those attending the meeting sign and date the Pre-Sampling Briefing Form. All personnel
performing on-site activities are required to obtain 40-hour HAZWOPER training and annual 8
hour refresher training in addition to Site-specific training conducted by Koppers.

CGMSAP Review - All field personnel must review this CGMSAP prior to mobilization to
ensure that they are thoroughly familiar with the scope of the activities and the procedures to be
employed. The Field Team Leader is responsible for ensuring that field personnel review the
CGMSAP.

HASP Review - All field personnel must review the HASP prior to mobilization to ensure that
they are thoroughly familiar with potential hazards, levels of personal protection, emergency
numbers, relevant routes, etc. The Field Team Leader is responsible for ensuring that all field
personnel review the HASP.

Field Activity Forms— All field personnel must review the Field Activity Forms generated as a
result of the previous monitoring event. This will familiarize the field personnel with potential
problems, potential corrective actions, required verification of any previous action items, etc.
The Field Team Leader is responsible for ensuring that all field personnel review the previous
Groundwater Sample Collection Forms.

3.4 CONTAINERS, EQUIPMENT, AND DOCUMENTATION

Sample Containers - The analytical laboratory will identify appropriate sample containers
(including appropriate preservatives) and prepare a sample container list. A comprehensive list
of bottleware and analytical requirements can be found in Table 3-1. The laboratory will also
ship or deliver the sample containers, shipping containers, sample labels, custody seals, and
chain-of-custody forms to the sampling contractor at least one week prior to the sampling event.
The CARP Form will be used by the laboratory to develop the sample container list and prepare
the bottle order. An example CARP Form can be found in Appendix A.

Sampling Equipment — Table 3-2 is a checklist of supplies and sampling equipment required for
the monitoring events. The sampling contractor will assemble the required supplies which
consist of planning documents, monitoring equipment, sampling equipment, documentation
supplies, health and safety equipment, sample packaging and shipping supplies, and
miscellaneous equipment. The Field Team Leader is be responsible for ensuring that all
equipment listed in Table 3-2 is available on Site prior to initiation of the monitoring event.
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Monitoring Documentation - The Field Team Leader will be responsible for ensuring that Field
Logbooks and all forms are made available during the groundwater monitoring event. All
documentation will be archived by FTS for a minimum of three years. Required forms are
provided in Appendix A, and consist of the following:

e Pre-Sampling Briefing Form

e Groundwater Sample Collection Record

e Westhay Groundwater Sampling Field Data Sheet

e Groundwater Gauging Sheet

e Groundwater Monitoring Well Inspection Form

e Equipment Calibration Form

e Investigation-Derived Waste Inventory Log

e Chain-of-Custody Form

e Chemistry Analytical Request Procedure (CARP) Form

14
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40 QUALITY CONTROL SAMPLES

Various types of Quality Assurance/Quality Control (QA/QC) samples will be collected and/or
analyzed in support of the groundwater monitoring program. These samples will be contingent
upon the specific analytical methods to be employed and will likely consist of trip blank samples,
field duplicate samples, field blank samples, equipment rinsate blank samples, matrix
spike/matrix spike duplicate samples and filter blank samples. Note that dedicated sampling
equipment will be employed. Hence, rinsate blank samples likely will not be generated or
analyzed for the monitoring program. Table 4-1 summarizes the type and frequency of field
QA/QC samples required for this project.

4.1 TRIP-BLANK SAMPLES

Trip-blank samples will be analyzed when samples are collected for VOCs analysis. The
primary purpose of the trip-blank samples is to detect any potential additional non-Site-related
contamination that is introduced in the samples during shipping and analysis. Trip blanks serve
as a mechanism of control for sample bottle preparation, blank water quality, and laboratory
sample handling conditions. The following constitute potential sources of trip-blank
contamination.

Sample container contamination;

Cross-contamination during shipment;

Laboratory reagent water;

Ambient conditions in the laboratory (background air); and,
Laboratory reagents used in analytical procedures.

Each time a group of bottles is prepared for use in the field, the laboratory will prepare the
appropriate numbers of trip-blank samples. Bottles will be selected from the batch and filled
with analyte-free water. This water must originate from a single source and physical location
within the laboratory. Trip-blank samples will be handled, transported, and analyzed in the same
manner as the field samples. Each Trip Blank will be assigned a unique identification beginning
with TB (e.g. TB-01, TB-02, etc.). Trip blanks will be submitted at a rate of one per twenty
samples or per day of sampling for BTEX analysis. The trip-blank sample bottles themselves
will not be opened in the field.

4.2 FIELD DUPLICATE SAMPLES

Duplicates of environmental samples will be collected and analyzed at a frequency of one per
every ten samples or one per sample shipment, whichever is greater. Duplicate samples of
groundwater are obtained by alternately filling sample containers from the same sampling device
by one third increments per parameter, with the exception of VOCs. For VOCs, entire sample
containers will be sequentially filled between investigative and field duplicate samples.
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Duplicate samples should be designated using a sample number that ensures that the duplicate is
a double-blind sample (i.e., the laboratory cannot determine that the sample is a duplicate). The
field crew will assign each duplicate a unique identification beginning with FW-99. The
duplicate samples will be analyzed for the same parameters as the primary sample.

4.3 FIELD BLANK SAMPLES

Field blanks are collected to determine if there are any potential sources of sample contamination
present in the ambient air at the time of sampling. Field blanks are prepared by transferring
analyte-free water into appropriate sample bottleware at the sample collection location. Field
blanks will be collected in areas where potential contamination is present in the atmosphere.
Field blanks will be collected at a rate of one field blank per day per sampling event. The field
crew will assign each field blank a unique identification beginning with FB (e.g. FB-01, FB-02,
etc.). The field blanks will be analyzed for the same list of analytes as the investigative samples
and will be shipped to the lab with the same set of sample bottles they accompanied into the
field.

44 EQUIPMENT RINSATE BLANK SAMPLES

Equipment rinsate blanks are used to assess the effectiveness of field equipment decontamination
procedures in preventing cross-contamination. If reusable sampling equipment is utilized, the
equipment rinsate blanks will be collected daily during a sampling event. The rinsates will be
analyzed for the same parameters as the monitoring samples. Equipment rinsate samples will be
collected at a rate of one per each day that sampling equipment such as reusable Teflon® and
stainless steel bailers and Westbay sampling bottles are decontaminated and reused. Equipment
rinsate samples will be collected by pumping or pouring laboratory supplied DI water over non-
dedicated equipment after decontamination and collected into appropriate sample bottleware.
Each equipment rinsate will be assigned a unique identification beginning with EB (e.g. EB-01,
EB-02, etc.)

45 MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

As required by the organic analytical methods, matrix spike/matrix spike duplicate (MS/MSD)
samples will be analyzed at a frequency of one per every 20 samples or one per shipment, at a
minimum. MS/MSD samples of groundwater are obtained by alternately filling sample
containers by one-third increments per parameter, with the exception of VOCs, from the same
sampling device. For VOCs, entire sample containers will be alternately filled between
investigative, MS, and MSD samples. The MS/MSD samples will consist of a field sample
spiked in the laboratory with target analytes as specified by the method. Triple volume samples
will be obtained to accommodate MS/MSD sample analysis. The field crew will identify
MS/MSD samples by noting the well identification followed by MS/MSD (e.g. FW-100MS,
FW-100MSD, etc.).
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46  FILTER BLANK SAMPLES

Filter blank samples are used to assess the cleanliness of the filtration equipment. Groundwater
monitoring well samples scheduled for analysis of dissolved metals will be filtered through a
0.45-micrometer filter immediately upon sample collection. All filtered samples will be
processed (filtered) in the field. The cleaning procedures for the filtration apparatus, the
potential for cross-contamination, and the potential contribution to the sample from the filter
itself will be assessed and one filtration blank will be collected for approximately every 20
samples filtered. The filtration blank will be prepared by passing reagent water through a freshly
cleaned filtration apparatus, then preserving the sample (if required) for the analyses planned.
The field crew will assign each filter blank a unique identification beginning with Filter Blank
(e.g. Filter Blank-01, Filter Blank-02, etc.).
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50 MONITORING AND SAMPLING/ANALYSIS ACTIVITIES

This section describes the required materials and the procedures that will be followed to
implement the groundwater monitoring program. The monitoring program consists of measuring
and recording groundwater elevation and Non-Aqueous Phase Liquid (NAPL) measurements and
groundwater sampling for the monitoring wells. Note that monitoring wells at the Site consist of
both standard-construction wells, without multi-port sampling systems, and multiple-screen or
open-hole well completions equipped with the Westbay multi-port systems.

Section 5.1 presents the procedures for gauging standard-construction monitoring wells, and
Section 5.2 presents the procedures for sampling these wells. Section 5.3 presents the
procedures for measurement of water levels in the multi-port monitoring wells, and Section 5.4
presents sampling procedures for these wells. Standard Operating Procedures (SOP) for various
aspects of the field activities are provided in Appendix B.

5.1 STANDARD WELL WATER-LEVEL AND NAPL MEASUREMENTS

This section presents the procedures for gauging and sampling the standard-construction
monitoring wells at the Site.

5.1.1 Water-Level Measurement Procedure

Water levels in standard-construction monitoring wells will be measured to determine
groundwater flow directions and gradients. The list of Surficial Aquifer and HG wells to be
subjected to water-level and NAPL measurements is provided in Tables 5-1 and 5-2,
respectively. In addition, Floridan Aquifer monitoring wells FW-4 and FW-6 are standard wells
that will be monitored as per these procedures.

Water levels will be measured before groundwater sampling commences in accordance with FTS
SOP #116. The depth to the bottom of the wells will also be measured to monitor the potential
accumulation of silt or sand at the bottom of the wells. All monitoring wells will be allowed to
equilibrate to atmospheric pressure prior to gauging. The thickness of accumulated NAPL (if
any) will also be measured prior to purging and sampling. The primary supplies necessary for the
water-level and NAPL thickness measurements are a water-level meter and interface probe as
summarized in Table 3-2.

Synoptic water-level measurements will be collected in sucession and will proceed from the least
impacted wells to the most impacted wells to prevent cross-contamination. Non-impacted
upgradient and off-Site downgradient wells will be measured prior to the impacted on-Site wells.

Wells are frequently capped with tight-fitting covers that potentially interfere with proper
equilibration with the atmosphere. If the well has not been vented to the atmosphere (e.g., via
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holes or slots in a cap or loosely-fitting cap) before measurement, the sealing cap will be
loosened or removed to allow pressure equilibration between the inside well and the ambient
atmosphere. At least one hour will be allowed for equilibration before conducting a water-level
measurement.

The condition of the well riser, lock, cap, casing, and concrete pad will be inspected and
recorded on a monitoring well inspection form (Appendix A). Damage (if any) should be
reported to the Project Manager and repairs will be implemented as soon as possible. The area
around the well should be cleared of weeds and other materials before beginning measurement of
the static water level.

Water-level measurements will be taken from the pre-existing surveyed measuring point on the
top of the casing. The measuring point location for the well should be clearly marked on the
outermost casing (marker, paint, and/or notch filed into the casing rim). If unmarked, the
measurement will be taken from the north side of the casing rim.

Water levels at each well will be measured using an electronic device that can be read to an
accuracy of +0.01 foot. The measuring device will be lowered into the center of the well casing
to avoid contact with the casing sides and top edges that can lead to erroneous measurements
and/or damage the measurement instrument.

As specified in FTS SOP #157, total well depth should not be measured prior to sampling as this
activity may disturb material that has settled to the bottom of the well and increase turbidity in
samples. A total well-depth measurement will be obtained after the water sample has been
collected.

The depth to water (DTW) and depth to bottom (DTB) for each well will be recorded on the
groundwater gauging sheet and on the groundwater sampling form (for those wells that are both
gauged and sampled).

The water-level probe will be decontaminated after each use to prevent cross-contamination
between wells. The probe will be decontaminated by: 1) wiping the line with an isopropanol-
saturated cloth; 2) wiping the line with a distilled water-saturated cloth; and, 3) allowing the line
to air dry.

5.1.2 NAPL-Thickness Measurement Procedure

An oil/water interface probe will be used in wells where Dense Non-Aqueous Phase Liquid
(DNAPL) is suspected to be present. NAPL-Thickness Measurements will be collected in
accordance with procedures stated in FTS SOP #116. Once the probe enters the water column,
the meter will emit an intermittent tone. Continue to slowly lower the oil/water interface probe
until a continuous tone is emitted, indicating that the surface of DNAPL has been reached. The
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depth to the top of the DNAPL should be read directly from the tape at the measuring point and
recorded on the groundwater gauging sheet. Record the depth to the bottom of the well to
determine the apparent thickness of the DNAPL layer.

Quiality control measures will include repetitive measurements of the depth to water or NAPL to
ensure that accurate and precise results are obtained. Once the measuring device indicates that
the water level or NAPL layer has been encountered, the probe will be raised slightly and
lowered several times to check and confirm the depth measurement. A single final reading will
be recorded on Site-specific gauging sheets that contain the previous round of groundwater,
NAPL, and total well-depth measurements. Field crew members will compare readings to assure
structural integrity of the monitoring point as well as confirm the well identification. If readings
are grossly (> 5%) different from the previous round of measurements, a second reading will be
taken and recorded on the appropriate field data sheets.

If DNAPL is detected in a well location where it has not been detected previously, great care will
be taken to determine the accuracy of the detection and to avoid reporting a false positive. The
presence of a new DNAPL detection will be confirmed by collecting the DNAPL in a clear bailer
and documenting it with a photograph.

Note that Light Non-Aqueous Phase Liquid (LNAPL) has not been reported in wells at the
Gainesville Cabot Carbon/Koppers Site, therefore, any detections of LNAPL will be visually
confirmed with a clear bailer and documented with a photograph.

Measurements will be recorded to the nearest 0.01 foot. The interface probe will be
decontaminated after each use in compliance with procedures stated FTS SOP #104 to prevent
cross-contamination between wells. The probe will be decontaminated by: 1) wiping the line
with an isopropanol-saturated cloth; 2) wiping the line with a distilled water-saturated cloth; and,
3) allowing the line to air dry.

5.1.3 Total Well Depth Measurements

The total depth of each well will also be measured for comparison to the documented well-
installation depth. This measurement indicates possible sediment build-up within the well,
which may reduce the screened interval and cause turbidity problems, or other potential
obstructions in the well. As specified in FTS SOP #157 for low-flow sampling, well depth will
not be measured prior to sampling as this activity may disturb material that has settled to the
bottom of the well and increase turbidity in samples. A total well-depth measurement will be
obtained after the sample has been collected. The DTW and DTB for each well will be recorded
on the groundwater gauging form and on a groundwater sampling form (for those wells that are
both gauged and sampled).
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5.14 Documentation

The information discussed in the preceding sections will be recorded on the Site-specific field
forms. Additional comments, observations, or details will be entered in the field logbook in
accordance with FTS SOP #106 (Appendix B). These documents will provide a summary of the
water-level measurement procedures and conditions.

5.2 STANDARD WELL GROUNDWATER SAMPLING PROCEDURES

This section presents the groundwater sampling procedures for the standard-construction
monitoring wells.

5.2.1 Materials and Supplies

The list of materials, supplies, and equipment required for groundwater sampling is provided in
Table 3-2.

5.2.2 Meter Calibration

All meters will be calibrated before use and at a minimum, once a day. Each probe will be
calibrated according to FTS SOP #128 and the manufacturer's instructions found in Appendix B.
Information regarding meter calibration will be recorded on the equipment calibration form
provided in Appendix A.

5.2.3 Well Purging

Low-flow techniques will be used to purge and sample wells. Monitoring wells containing
NAPL will not be sampled. Pumps capable of maintaining purge rates required for
implementation of low-flow purge and sampling techniques as specified in FTS SOP #157 will
be utilized in monitoring of all standard-construction monitoring wells. Well purging will be
conducted using dedicated tubing stored between sampling events in individual sealed plastic
bags. Decontamination of dedicated pump tubing is unnecessary since it is thoroughly flushed
during purging activities. The tubing will be replaced upon indications of staining or wear. A
clean sheet of plastic will be placed at the wellhead to prevent contact of sampling equipment
with the ground.

The pump intake will be set to a depth near the middle of the saturated portion of the screened
interval of the well by slowly lowering the pump or tubing. Water will then be pumped from the
well at a low-flow rate (e.g., 100 — 500mL/min) to preclude cascading across the well screen
such that any fine-grained soil in the well casing, sandpack, or surrounding formation is not
disturbed and entrained in the groundwater samples. For low-yielding wells, the flow rate of the
pump may be adjusted to <0.1 L/min.
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Rather than purging three well casing volumes before sampling standard-construction wells, the
United States Environmental Protection Agency (USEPA) recommends that an in-line water
quality meter (e.g., flow through cell) be used to establish stabilization of the groundwater
(USEPA, 1996 and USEPA Region 4, 2007). General water quality information to be obtained
consists of indicator parameters (i.e., pH, specific conductance, temperature, dissolved oxygen,
oxidation-reduction potential, and turbidity). A YSI 556 multi-parameter meter or equivalent
will be used to monitor, pH, specific conductance, temperature, dissolved oxygen, and oxidation
reduction potential. A LaMotte 2020e or equivalent will be used to monitor turbidity. Factory
calibration instructions for the aforementioned instruments are included as part of Appendix B.
Groundwater parameter measurements will be recorded between every three (3) to five (5)
minutes depending upon flow rate achieved at each monitoring location. At a minimum the
entire volume of groundwater held within the flow-through cell will be evacuated every 5
minutes based upon a flow rate of 0.1L/min and a flow-through cell volume of 500mL. The
groundwater sample effluent stream will be considered to be representative of the surrounding
aquifer formation once three consecutive readings of specific conductivity is within 3 percent of
the previous readings, temperature is stable, turbidity readings below 10 NTU or stable, and
three consecutive pH readings are within + 0.2 standard units (SU). Field parameter values and
the corresponding purge volume will be recorded on the groundwater sampling form.

After passage through the flow-through chamber, the water will be discharged into a graduated
bucket where the pumping rate can be determined with a watch and maintained at a rate of 0.5
L/min or less. All purge water will be transferred to the on-Site wastewater treatment plant.

In the event that the well screen is evacuated during pumping, the well will be allowed to
recover, a set of water quality parameters will be recorded, and groundwater samples will be
collected immediately after recharge. If the time for complete recovery exceeds two hours, the
sample(s) will be obtained as soon as sufficient water volume is available to obtain samples for
the requisite analyses.

5.2.4 Groundwater Sample Collection Method

Groundwater samples will be collected from each standard-construction well using submersible
pumps employed during purging efforts. Sampling and purging efforts at these locations will be
accomplished using dedicated or disposable Teflon®-lined tubing. After the field measurements
of water quality parameters have stabilized, the samples will be collected from the pump
discharge line. The Teflon® tubing will be removed from the flow-through cell influent port and
the groundwater samples collected directly into the appropriate containers supplied by the
laboratory. This procedure will eliminate potential cross contamination from the flow-through
cell. The groundwater samples will be collected according to volatility (volatile samples first,
semi-volatile samples second and inorganic samples last). Caution should be employed to ensure
that the tubing does not contact the sample bottles during sample collection. Groundwater
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monitoring wells will be purged and samples collected in accordance with FTS SOP #114 and
FTS SOP #157 provided in Appendix B.

Program-specific analytical suites for the Surficial Wells and the HG wells are listed in Tables 2-
1 and 2-2.  Appropriate laboratory analytical methods for these analyses are provided in the
United States Environmental Protection Agency’s SW846, Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods, most recent edition. Tables 5-3 and 5-4 present the
laboratory reporting limit (RL) and the applicable evaluation criteria for the Surficial and HG
wells, respectively. Following collection, all samples will be packaged and placed into a cooler
containing ice pending shipment to the laboratory.

5.3 MULTI-PORT SYSTEM WELL GROUNDWATER ELEVATION
MEASUREMENTS

Groundwater potentiometric surface elevation data for the wells identified in Table 5-5 will be
measured using the Westbay sampling tool equipped with an integral pressure transducer. Using
the sampling tool, an ambient atmospheric pressure reading must be taken at each sample
location on each day of sampling. The atmospheric pressure readings must be recorded on the
Westbay groundwater sampling field data sheets. Once atmospheric pressure has been
measured, the sampling tool is lowered down-hole to engage the desired discrete interval
sampling port. A pore pressure is measured and recorded on the Westbay groundwater sampling
field data sheets. It is critical to record associated ambient and pore-pressure measurements
observed at each sampling port to enable data reduction necessary for the generation of
groundwater potentiometric surface diagrams. Task specific steps for preparing and deploying
the Westbay sampling tool as well as engaging and measuring atmospheric and pore pressures
are provided in Appendix B (Westbay Multi-Port System Sampling and Decontamination
Procedures).

54 MULTI-PORT SYSTEM WELL GROUNDWATER SAMPLING PROCEDURES

Similar to measuring pore pressures, collection of groundwater sample volumes employs the use
of the Westbay sampling tool. A detailed procedure for the collection of groundwater samples
and subsequent decontamination of the sample collection tooling using the Westbay discrete
interval sampling system is provided in Appendix B. The Westbay groundwater sampling field
data sheet provided in Appendix A must be completed during sampling activities. It is important
to follow sequential sampling steps provided on the sample collection sheet to assure proper
location, engagement, and access of each discrete interval sampling port. The multi-port
sampling equipment is not designed for flow-through cell application. Therefore, groundwater
field parameters, such as pH, DO, temp, ORP, turbidity, and conductivity, will not be collected at
these wells.
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5.5 SAMPLE HANDLING AND SHIPPING

Sample collection and handling will be conducted in accordance with protocols set forth in FTS
SOP # 114, provided in Appendix B. For additional information please refer to Section 4.0 and
Table 3-1.

5.6 DOCUMENTATION

A number of documents must be completed before and during each sampling event. The
documentation includes the calibration forms, groundwater sampling forms, chain-of-custody
(COC) sheets, and any project notes pertaining to the sampling work. Following the sampling
event, copies of these forms and notes will be made and will be placed in the project files.

CARP Form - This form will be filled out by the Project Manager or designated personnel and
submitted to the analytical laboratory prior to each sampling event (Appendix A).

Calibration Forms - The Field Team Leader is responsible for documenting any calibration of
instruments used during the sampling event (Appendix A). All calibration information should be
recorded on this form daily.

Groundwater Sampling Forms - The groundwater sampling forms serve as logs for information
pertaining to each specific sampling location.

Appendix A includes examples of the “Groundwater Sample Collection Record” to be completed
for each standard construction well sampled, as well as an example of the Westbay Groundwater
Sampling Field Data Sheet that will be completed for each zone sampled from a well equipped
with the Westbay multi-port system.

Following the groundwater monitoring event, a copy of these forms will be stored in the project
file and another will be sent to the Project Manager.

Chain-of-Custody Forms — A primary consideration for environmental data is the ability to
demonstrate that samples have been obtained from specific locations and have reached the
laboratory without alteration. Evidence of collection, shipment, laboratory receipt, and laboratory
custody until disposal will be documented by maintaining a Chain-of-Custody that records each
sample and the individuals responsible for sample collection, shipment, and receipt at the project
laboratory. Samples that are collected will be accompanied by a Chain-of-Custody Record.

When the field team sends samples to the appropriate analytical laboratories, each ice chest
containing samples must be accompanied by a COC Form. These forms contain information
pertaining to the samples such as: the project name, the names of the persons collecting the
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samples, the site of collection, the date and time of collection, the required parameters for each
sample, remarks or observations of samples if appropriate, the signature of the person
relinquishing control of the samples, and signature of the person receiving the samples (including
carrier), and the name of the carrier shipping the samples to the laboratory. The original COC is
sent with the samples, and the other copy is stored in the consultant's files.

The purpose of sample custody procedures is to document sample history from the time of
collection through shipment, analysis, and disposal. A sample is considered to be in one’s
custody if one of the following conditions applies:

. The sample is in an individual’s actual possession.
o The sample is in view after being in an individual’s physical possession.
. The sample is locked up so that no one can tamper with it after having been in an

individual’s physical possession.

Each individual field sampler is responsible for the care and custody of samples he/she collects
until the samples are properly transferred to temporary storage or are shipped to the laboratory.

Custody Seals - The field team will attach custody seals (signature across seal) to sample coolers
prior to shipment to the laboratory. Custody seals are used as a mechanism to ensure sample
integrity during shipment from the field to the laboratory.

Field Logbook

For all groundwater sampling tasks conducted at the Gainesville facility, field data and pertinent
information regarding the sampling event will be recorded into the field logbook in accordance
with FTS SOP #106 (Appendix B). Task-specific data sheets including groundwater gauging
forms, groundwater sample collection records, equipment calibration sheets, IDW inventory
sheets, and Westbay groundwater sampling field data sheets will serve as supplemental data
recording locations and will be referenced in the field logbook.

5.7 DATA REDUCTION, VALIDATION, AND REPORTING

A flow diagram depicting the general relationship of data collection, reduction, validation,
management, and reporting is shown in Figure 5-1.

5.7.1 Field and Technical Data

Field data collected during field activities will be evaluated for usability by conducting a QA
review, which will consist of checking the procedures used and comparing the data to previous
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measurements. Field QC samples will be evaluated to ensure that field measurements and
sampling protocols have been observed and followed. Checks will include the following:

Use of standard operating procedures (SOPs)
Calibration method

Date and time sampled

Preservation

Chain-of Custody Records

Date shipped

5.7.2 QA Data Review

The QA review for usability of objective field and technical data will be performed at two levels.
For the first level, data will be reviewed at the time of collection by following standard
procedures and QC checks. For the second level, after data reduction to table format or arrays,
the data will be reviewed for anomalous values. Any inconsistencies or anomalies identified by
this review will be immediately resolved, if possible, by seeking clarification from the field
personnel responsible for collecting the data. Inconsistencies and anomalies will be documented
during the validation process.

Field data will be reviewed for reasonableness and completeness. In addition, random checks of
sampling and field conditions will be made to check recorded data at that time to confirm the
recorded observations. Whenever possible, peer review will also be incorporated into the QA
review process in order to maximize consistency among field personnel.

5.7.3 Field QA Reports

The Field Technical Services Team Leader will provide the Field Technical Services Project
Manager with daily field progress reports and field data sets. The Field Technical Services
Project Manager will be immediately notified about field QA situations that require corrective
action.
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Figure 5-1: Data Management Flow Chart
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5.8 FEEDBACK AND CORRECTIVE ACTION
5.8.1 Feedback Mechanism

There are mechanisms within the Project structure that allow for the identification, feedback, and
control of any nonconformances or deficiencies. In general, the technical personnel involved
with the project are responsible for reporting suspected technical nonconformances through
standard communication channels established by the organizational structure. In the same
manner, Project personnel are responsible for reporting suspected QA nonconformances.
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5.8.2 Corrective Action

Field personnel have the initial responsibility to monitor the quality of field measurements and
observations. The Field Team Leader is responsible for verifying that proper procedures are
followed. This responsibility requires the Field Team Leader to assess the correctness of field
methods and the ability to meet the QA objectives stated in this CGMSAP. If a problem occurs
that might jeopardize the integrity of the Project or that might cause a specific QA objective not
to be met, the Field Technical Services Project Manager will consult the relevant team members
and an appropriate corrective action will be determined and implemented. The Field Technical
Services Project Manager will document the problem, the corrective action, and the results.

Field auditing is a recognized technique for evaluating the performance of field sampling teams
and assessing how team performance may affect data quality. A field audit may be conducted by
a Field Auditor during the collection of samples to ensure that sampling, handling, and
transportation to project laboratory provide an independent assurance that procedures are being
properly performed and documented. If a problem is identified during a filed audit that might
jeopardize the integrity of the project or that might cause a specific QA objective not to be met,
the Field Auditor will notify the relevant team members and an appropriate corrective action will
be determined and implemented. The Field Auditor will document the problem, the corrective
action, and the results. A copy of the documentation form will be provided to the Field Services
Project Manager and the QA Oversight Manager.

5.9 LABORATORY ANALYSIS

Samples will be analyzed for the parameters identified in Tables 5-3, 5-4, and 5-6 to the
reporting limits identified in the tables. Reporting limits reflect the lower of either the laboratory
practical quantitation limits (PQLs, also known as method reporting limits, MRLS) or the Florida
default Groundwater Cleanup Target Levels (GCTLs) as set forth in 62-777 Florida
Administrative Code (F.A.C.). For all parameters, GCTLs are less than or equal to Federal
Maximum Contaminant Levels (MCLs) as defined in National Primary Drinking Water
Regulations.

Analyses will be performed using the United States Environmental Protection Agency’s SW846
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, most recent edition. The
contracted laboratory will certified by NELAC and the Florida Department of Environmental
Protection. The specific methods are identified in Tables 5-3, 5-4, and 5-6.

For most parameters, the GCTLs are less than or equal to the PQLS/MRLs of the laboratory
methods (see Tables 5-3, 5-4, and 5-6). The exceptions are carbazole, pentachlorophenol, and
4-methylphenol. If one of these parameters is detected, but at a level below the PQL/MRL, then
only an estimate of the actual concentration can be made. If this estimate is above the GCTL,
then the estimated concentration will be reported and flagged as an estimate.
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6.0 MANAGEMENT OF IDW

Purged groundwater will be containerized in 5-gallon buckets and transported to Beazer’s on-
Site wastewater treatment plant sump, located on the northern side of the Koppers Plant. There
the purge water will be treated through the activated-carbon treatment system. Personal
protective equipment (PPE) waste will be containerized in a 55-gallon drum with proper labeling
and will be disposed by Beazer’s Site System Operator as per FTS SOP #122. A summary of
waste streams associated with the groundwater sampling program, including estimated annual
volumes of each matrix generated and management practices is as follows.

Sampling Estimated Annual
Method Type of Waste Volume Generated Typical Management for Disposal
Transferred to Beazer On-Site Waste
Purge Water 125 gal Water Treatment Plant
Standard- ;
Construction Decon Fluids 50 gal Transferred to Beazer On-Site Waste
well Water Treatment Plant
(Low Flow) PPE and Containerized in DOT Approved 55-gal

1 - 55 gal drum Open Top Steel Drums for Off-Site
Disposal

Transferred to Beazer On-Site Waste

Consumables

Purge Water 0 Water Treatment Plant
~ Westbay . Transferred to Beazer On-Site Waste
Discrete Interval Decon Fluids 500 gal Water Treatment Plant
Sampling ——
(No Purge) PPE and Containerized in DOT Approved 55gal
4 — 55 gal drums Open Top Steel Drums for Off-Site

Consumables !
Disposal

All liquid waste, unless otherwise specified, will be transferred to Beazer’s on-Site WWTP for
treatment prior to discharging to the POTW.

PPE and consumables generated by groundwater sampling only will be handled as non-
hazardous waste.
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7.0  ANALYTICAL DATA MANAGEMENT

Data evaluation, transfer, and support are essential functions in summarizing monitoring results.
It is important that these processes are performed accurately and, in the case of data reduction,
accepted statistical techniques are used. The Quality Assurance Project Plan for the
Comprehensive Groundwater Monitoring Plan at Cabot Carbon/Koppers Superfund Site
Gainesville, Florida can be found in Appendix C.
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8.0 REPORTING

The semi-annual groundwater monitoring reports will provide Site background information, a
summary of groundwater conditions, including data trends and groundwater flow direction.
Analytical data will be tabulated and evaluated. As per Section 2.3, sampling frequency will be
increased to semiannual where successive annual samples show an increasing concentration of
any contaminant, regardless of the specific concentrations observed. Each report will include
tables, figures, and appendices necessary to document and support the results of the sampling
event. Reports to EPA will include an electronic data format that can be manipulated (such as an
Excel™ spreadsheet) in addition to the hard copy or pdf format. These reports will be prepared
within 90 days following receipt of laboratory data. Recommendations, if any, will be included
within the report.

The data reports will be submitted by Beazer to:
e United States Environmental Protection Agency, Region IV (EPA);
e The Florida Department of Environmental Protection (FDEP); and,

e The Alachua County Environmental Protection Division (ACEPD).
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Table 1-1
Chronology of the Floridan Monitoring Program Wells
2003 through 2009
Monitoring
Added to Total Locations | Frequency through
Well ID Well Type Program Sampled 2009

FW-2 Standard 2003 1 Semiannual
FW-3 Standard 2003 1 Quarterly
FW-4 Standard 2003 1 Semiannual
FW-5 Standard 2003 1 Semiannual
FW-6 Standard 2004 1 Quarterly
FwW-7 Standard 2004 1 Semiannual
FW-8 Standard 2004 1 Semiannual
FwW-9 Standard 2004 1 Semiannual
MWTP-MW-1 Standard 2004 1 Semiannual
FW-10B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-11B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-12B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-13B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-14B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-15B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-16B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-17B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-18B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-19B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-20B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-21B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-22B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-23B (Zones 1,2,3,4) Westbay 1st Qtr 2006 4 Quarterly
FW-4C (Zones 1,2,3) Westbay 3rd Qtr 2007 3 Quarterly
FW-22C (Zones 1,2,3) Westbay 3rd Qtr 2007 3 Quarterly
FW-23C (Zones 1,2,3) Westbay 3rd Qtr 2007 3 Quarterly
FW-24B (Zones 1,2,3,4) Westbay 3rd Qtr 2007 4 Quarterly
FW-24C (Zones 1,2,3,4) Westbay 3rd Qtr 2007 4 Quarterly
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Table 2-1
Surficial Aquifer Wells and Monitoring Program Parameters

Monitoring Sampling

Well ID Series Parameters®® Frequency®
ITW-12 A SVOCs VOCs Annual

ITW-22 A SVOCs VOCs Semiannual
M-9AR A SVOCs VOCs Arsenic Semiannual
M-9BR B SVOCs VOCs Arsenic Semiannual
M-16B B SVOCs VOCs Arsenic Pentachlorophenol Semiannual

M-17 A SVOCs VOCs Arsenic Pentachlorophenol [ QTR/SA/Annual
M-20B B SVOCs VOCs Arsenic Pentachlorophenol Semiannual
M-23BR B SVOCs VOCs Arsenic Pentachlorophenol Semiannual
M-25B B SVOCs VOCs Arsenic Pentachlorophenol Semiannual
M-33B B SVOCs VOCs Annual
Notes:

@ "QTR/SA/Annual” indicates frequencies of quarterly for Year 1, semiannually for
Year 2, and annually thereafter.
@ "svOCs" indicates semivolatile organic compounds. The specific list of SVOCs
included in the program is provided in Table 5-3.
Note that pentachlorophenol as listed on Table 5-3 will be analyzed for select samples.
®) "vOCs" indicates volatile organic compounds. The specific list of VOCs
included in the program is provided in Table 5-3.
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Table 2-2
Hawthorn Group Wells and Monitoring Program Parameters

Well ID Parameters®® Sampling Frequency®
HG-2D SVOCs VOCs Annual
HG-4S SVOCs VOCs Annual
HG-4D SVOCs VOCs Annual
HG-5D SVOCs VOCs Annual
HG-6S SVOCs VOCs Annual
HG-6D SVOCs VOCs Annual
HG-20S SVOCs VOCs QTR/SA/Annual
HG-20D SVOCs VOCs QTR/SA/Annual
HG-21S SVOCs VOCs QTR/SA/Annual
HG-21D SVOCs VOCs QTR/SA/Annual
HG-22D SVOCs VOCs QTR/SA/Annual
HG-23D SVOCs VOCs QTR/SA/Annual
HG-24S SVOCs VOCs QTR/SA/Annual
HG-25D SVOCs VOCs QTR/SA/Annual
HG-26S SVOCs VOCs QTR/SA/Annual
HG-26D SVOCs VOCs QTR/SA/Annual
HG-27S SVOCs VOCs QTR/SA/Annual
HG-27D SVOCs VOCs QTR/SA/Annual
HG-285* SVOCs VOCs QTR/SA/Annual
HG-28D* SVOCs VOCs QTR/SA/Annual
HG-29S SVOCs VOCs QTR/SA/Annual
HG-29D SVOCs VOCs QTR/SA/Annual
Notes:

@) w

QTR/SA/Annual" indicates frequencies of quarterly for Year 1,
semiannually for Year 2, and annually thereafter.

@ »svOCs" indicates semivolatile organic compounds. The specific list of
SVOCs included in the program is provided in Table 5-4.

@ "vOCs" indicates volatile organic compounds. The specific list of VOCs

*

included in the program is provided in Table 5-4.

Proposed.
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Table 2-3
Floridan Aquifer Wells and Monitoring Program Parameters
Site Westbay

Well ID Parameters(2),(3) Location Zones Sampling Frequency”

FW-4 SVOCs VOCs -- Boundary n/a Semiannual
FW-4C SVOCs VOCs -- Boundary all Semiannual

FW-6 SVOCs VOCs -- Transect area n/a Semiannual
FW-10B SVOCs VOCs -- Transect area all Annual
FW-11B SVOCs VOCs -- Transect area all Annual
FW-12B SVOCs VOCs -- Transect area all Semiannual
FW-13B SVOCs VOCs -- Transect area all Annual
FW-14B SVOCs VOCs -- Transect area all Annual
FW-15B SVOCs VOCs -- Transect area all Annual
FW-16B SVOCs VOCs -- Transect area 1 Semiannual

VOCs -- Transect area 2,3,4 Annual
FW-17B SVOCs VOCs -- Transect area all Annual
FW-18B SVOCs VOCs - Source area all Annual
FW-19B SVOCs VOCs -- Source area all Annual
FW-20B SVOCs VOCs -- Source area 1,2 Semiannual
VOCs -- Source area 3,4 Annual
FW-21B SVOCs VOCs - Source area all Semiannual
FW-22B SVOCs VOCs = Boundary all Semiannual
FW-22C SVOCs VOCs - Boundary all Semiannual
FW-23B SVOCs VOCs - Boundary all Annual
FW-23C SVOCs VOCs - Boundary all Semiannual
FW-24B SVOCs VOCs Arsenic Boundary all Annual
FW-24C SVOCs VOCs Arsenic Boundary all Semiannual/Annual®
FW-25B SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
FW-25C SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
FW-26B SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
FW-26C SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
FW-27B* SVOCs VOCs Arsenic Transect area all QTR/SA/Annual
FW-28B* SVOCs VOCs Arsenic Boundary all QTR/SA/Annual
FW-29B* SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
FW-29C* SVOCs VOCs Arsenic Sentinel n/a QTR/SA/Annual
Notes:

@ "QTR/SA/Annual” indicates frequencies of quarterly for Year 1, semiannually for Year 2, and annual thereafter.

FW-25B, FW-25C, FW-26B, and FW-26C will be sampled for arsenic quarterly until it is either confirmed by two

successive sampling events that arsenic is not detected or it is confirmed by four successive sampling events

that the arsenic concentration, where present, consistently does not exceed 10 ug/l MCL.

@ »svOCs" indicates semivolatile organic compounds. The specific list of SVOCs included
in the program is provided in Table 5-6.

@ "vOCs" indicates volatile organic compounds. The specific list of VOCs included in the

program is provided in Table 5-6.

“ Note that for FW-24C, arsenic analysis is required for Zone 1 on an annual basis only. Arsenic is not required for

the other zones. Analysis for SVOCs and VOCs is required on a semiannual basis.

* Proposed
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TABLE 3-1
BOTTLEWARE AND ANALYTICAL

REQUIREMENS

Parameter Methodology™ Sample Bottleware Preservative Holding Time
VOCs
Benzene SW846 8260B 3-40ml glass vials HCI/ <6'C but not frozen 14 days
Ethylbenze SW846 82608 3-40ml glass vials HCI / <6'C but not frozen 14 days
Toluene SW846 8260B 3-40ml glass vials HCI/ <6'C but not frozen 14 days
Xylenes, Total SW846 82608 3-40ml glass vials HCI / <6'C but not frozen 14 days
SVOCs
2,4-Dimethylphenol SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
2-Methylnaphthalene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
2-Methylphenol SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
3&4-Methylphenol SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Acenaphthene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Acenaphthylene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Anthracene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Carbazole SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Dibenzofuran SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Fluoranthene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Fluorene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Naphthalene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Pentachlorophenol SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Phenanthrene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Phenol SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
Pyrene SW846 8270C 2-1 liter Glass Amber Bottles <6°C but not frozen 7 days to extract, 40 days to analyze extract
METALS
|Arsenic SW846 6020 1-125ml plastic bottle HNO; / <6°C but not frozen 6 months
Notes:

™ SwW846 refers to U.S.EPA SW846 Test Methods for the Evaluating Solid Waste , Physical/Chemical Methods, most recent edition.
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GROUNDWATER MONITORING SUPPLY CHECKLIST

Project Plans

CGMSAP
Health and Safety Plan

Quality Assurance Project Plan

Sample Documentation Supplies

Field Logbook

Monitoring Well Inspection Form

Sampling Order

Gauging Order

Monitoring Well Gauging Form
Groundwater Purging & Sampling Forms
Investigation-Derived Waste Summary Log
Equipment Calibration Forms

Chain-of-Custody Forms

Westbay Well Sample Collection Forms

Monitoring Equipment

Plastic Sheeting

Water Level Meter
Oil-Water Interface Probe
Water Quality Meter(s)*
Calibration Fluids

Clear bailers for NAPL confirmation

Decontamination Equipment

Spray Bottles

Phosphate-free detergent - Alconox
Isopropanol / Acetone

Distilled Water

Potable Water Supply

Scrub Brushes

5-Gallon Buckets

4" PVC Decon Trough

Paper Towels

Aluminum Foil

Sample Packaging Supplies

Sample Containers
Bubble Wrap
Ziploc Bags (1-gal)

Oogdpjouoobogoogdpjudoboupobodooooog g Ood

Garbage Bags

Notes:

Additional Planning Documents

O

Groundwater Purging and Sampling Forms
from previous monitoring event.

Health and Safety Equipment

Hard Hat
Safety Glasses
Steel-Toe Boots

Photoionization Detector

Tyvek (if needed)
Nitrile Gloves

First Aid Kit

Sampling Equipment |

Peristaltic Pump (Field Filtered Analytes)
Bladder Pumps/Compressors/Controllers
Tubing (1/4"x1/4" PE/Teflon Bonded)
Teflon Bladders (Disposable)

45-Micron Filters

3/16" Silicon Tubing

Westbay Sampling Equipment

Vacuum Pump (Westbay)

Power Inverter (Westbay)

Miscellaneous Equipment

oo goopjuobgoodopood oogorf

Well Keys
Cellular Phone

Stop Watch

Electronic Calculator
Waterproof Markers/Pens
Clipboard

Camera

Sample Shipping Supplies

OOoof]

Ice
Sample Coolers

Custody Seals

Packaging Tape & Duct Tape

* Meters for measurement of temperature, specific conductance, turbidity, pH, DO, and ORP.
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Table 4-1
Field Collection Quality Assurance Requirements

EQUIPMENT RINSATE MATRIX SPIKE AND MATRIX
ANALYSIS TRIP BLANK @ FILTER BLANK ®
FIELD BLANK e FIELD DUPLICATE Y s
1 per 10 samples or 1 per 20 samples or
) 1 per 20 samples for ; .
Organics VOCs onl 1 per day, per event 1 per day, per event None 1 per sample shipment, at | 1 per sample shipment, at a
Y a minimum minimum
1 per 10 samples or 1 per 20 samples or
Inorganics None 1 per day, per event 1 per day, per event 1 per 20 samp|es(6) 1 per sample shipment, at | 1 per sample shipment, at a
a minimum minimum

Notes:

@

Field blanks will be collected during groundwater sampling procedures to determine any potential sources of sample contamination present in the ambient air at the time of sampling. Field blanks
require laboratory provided analyte-free DI water transfered in the field to laboratory supplied clean sample containers.

Equipment rinsate blanks will be collected during groundwater sampling procedures only when non-dedicated sampling equipment is used.

Field duplicates require an additional sample volume. Note that field duplicates will be labeled so the laboratory cannot determine that the sample is a field duplicate.

MS/MSD samples require two additional sample volumes for organic analysis. MS/MSD samples require an additional sample volume for inorganic analysis.

Includes VOCs and SVOCs.

Includes dissolved metals only.

=

CHEGECECEC

=



CGMSAP

Cabot Carbon/Koppers Superfund Site

Gainesville, Florida

Table 5-1
Well Construction Details - Surficial Aquifer Wells

TOC Elev Top of Bottom of | \well Dia.

Well ID (ft amsl) TDW Screen @ | Screen @ (in)
ITW-12 177.49 22.35 6.5 26.5 2
ITW-22 180.54 30.54 3.0 13.0 2
M-9AR 173.80 15.0 5.0 15.0 2
M-9BR 173.22 26.5 215 26.5 2
M-16B 180.56 215 16.5 215 2

M-17 187.26 13.0 3.0 13.0 2
M-20B 183.67 22.0 17.0 22.0 2
M-23BR 185.10 23.5 18.5 23.5 2
M-25B 186.15 23.0 18.0 23.0 2
M-33B 176.39 27.3 22.3 27.3 2

Notes:

) Measurements are feet below top of casing.

Page: 1 of 1

Date: 09/18/2009

Revision: 0
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Cabot Carbon/Koppers Superfund Site

Gainesville, Florida

Well Construction Details - Hawthorn Group Wells

Table 5-2

TOC Elev Top of Bottom of Well

Well ID (ft amsl) TDW Screen @ | Screen @ (dia.)
HG-2D 188.88 115.0 100.0 110.0 2
HG-4S 180.41 50.0 40.0 50.0 2
HG-4D 180.91 105.0 95.0 105.0 2
HG-5D 187.73 110.0 100.0 110.0 2
HG-6S 184.86 50.0 40.0 50.0 2
HG-6D 185.02 105.0 95.0 105.0 2
HG-20S 174.37 40.07 29.86 39.63 2
HG-20D 174.33 84.03 73.84 83.60 2
HG-21S 167.72 41.22 30.99 40.76 2
HG-21D 167.90 95.10 84.82 94.60 2
HG-22D 186.20 82.44 71.55 81.55 2
HG-23D 186.70 89.70 79.49 89.24 2
HG-24S 184.28 71.68 61.49 71.25 2
HG-25D 181.30 86.10 75.83 85.58 2
HG-26S 183.21 44.31 34.07 43.84 2
HG-26D 182.92 94.12 83.89 93.65 2
HG-27S 162.48 61.0 51.0 61.0 2
HG-27D 162.42 96.8 86.8 96.8 2

HG-28S* TBD TBD TBD TBD TBD

HG-28D* TBD TBD TBD TBD TBD
HG-29S 179.17 55.8 45.8 55.8 2
HG-29D 179.17 97.0 87.0 97.0 2

Notes:

) Measurements are feet below top of casing.

* Proposed

"TBD" - to be determined

Page: 1 of 1

Date: 09/18/2009

Revision: 0
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Table 5-3
Analytical Parameters, Methodology, Reporting Limits, and Evaluation Criteria - Surficial Aquifer Wells

W Reporting Limit | Laboratory MRL® | Federal MCL® | Florida GCTL®
Parameter Methodology
(ng/L)
Metals
|Dissolved Arsenic SW846 6020 10 10 10 10-100
VOCs
Benzene SW846 8260 1 1 5 1-10
Ethylbenzene SW846 8260 1 1 700 30-300
Toluene SW846 8260 1 1 10000 40-400
Xylene, total SW846 8260 3 3 1000 20-200
SVOCs
2,4-Dimethylphenol SW846 8270C 5 5 - 140-1400
2-Methylnaphthalene SW846 8270C 5 5 - 28-280
2-Methylphenol SW846 8270C 5 5 - 35-350
4-Methylphenol SW846 8270C 5 5 - 3.5-35%)
Acenaphthene SW846 8270C 5 5 - 20-200
Acenaphthylene SW846 8270C 5 5 - 210-2100
Anthracene SW846 8270C 5 5 - 2100-21000
Carbazole SW846 8270C 1.8® 5 - 1.8-18
Dibenzofuran SW846 8270C 5 5 - 28-280
Fluoranthene SW846 8270C 5 5 - 280-2800
Fluorene SWa846 8270C 5 5 - 280-2800
Naphthalene SwW846 8270C 5 5 - 14-140
Pentachlorophenol SW846 8270C 1©® 20 1 1-10
Phenanthrene SW846 8270C 5 5 - 210-2100
Phenol SW846 8270C 5 5 - 10-100
Pyrene SW846 8270C 5 5 - 210-2100
Notes:

(1)
(@)

®)
(4)
(©)
(6)

SW846 refers to U.S.EPA SW846 Test Methods for the Evaluating Solid Waste, Physical/Chemical Methods, most recent edition.
The laboratory method reporting limit (MRL), as per SW846, is the lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions.
Federal Maximum Contaminant Levels (MCLs) represent the National Primary Drinking Water Standards.
Florida Groundwater Cleanup Target Level (GCTL) are guidelines as set forth in 62-777 Florida Administrative Code (F.A.C.).
3-Methylphenol and 4-Methylphenol cannot be quantified separately using USEPA SW-846.

If detected at a level below the PQL/MRL, then only an estimate of the actual concentration can be made. If this estimate is at or above the GCTL, but below the
PQL/MRL, then the estimated concentration will be reported and flagged as an estimate.

“-" Indicates that no criteria are available for this parameter.
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Table 5-4

Analytical Parameters, Methodology, Reporting Limits, and Evaluation Criteria - Hawthorn Group Wells

i imi @ €) ; @
Parameter Methodology™® Reporting Limit | Laboratory MRL Federal MCL Florida GCTL
(ng/L)
VOCs
Benzene SW846 8260 1 1 5 1-10
Ethylbenzene SW846 8260 1 1 700 30-300
Toluene SW846 8260 1 1 1000 40-400
Xylenes, total SW846 8260 3 3 - 20-200
SVOCs
2,4-Dimethylphenol SW846 8270C 5 5 - 140-1400
2-Methylnaphthalene SW846 8270C 5 5 - 28-280
2-Methylphenol SW846 8270C 5 5 - 35-350
4-Methylphenol SW846 8270C 5 5 - 3.5-35®
Acenaphthene SW846 8270C 5 5 - 20-200
Acenaphthylene SW846 8270C 5 5 - 210-2100
Carbazole SW846 8270C 1.8® 5 - 1.8-18
Dibenzofuran SW846 8270C 5 5 - 28-280
Fluoranthene SW846 8270C 5 5 - 280-2800
Fluorene SW846 8270C 5 5 - 280-2800
Naphthalene SW846 8270C 5 5 - 14-140
Pentachlorophenol SW846 8270C 1© 20 1 1-10
Phenanthrene SW846 8270C 5 5 - 210-2100
Phenol SW846 8270C 5 5 - 10-100
Pyrene SW846 8270C 5 5 - 210-2100
Notes:

(€3]
@

®
O]
®)
(6)

Indicates that no criteria are available for this parameter.
SW846 refers to U.S.EPA SW846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , most recent edition.

The laboratory method reporting limit (MRL), as per SW846, is the lowest concentration that can be reliably achieved within specified limits of precision and accuracy during routine

laboratory operating conditions.

Federal Maximum Contaminant Levels (MCLs) represent the National Primary Drinking Water Standards.

Florida Groundwater Cleanup Target Level (GCTL) ranges are guidelines as set forth in 62-777 Florida Administrative Code (F.A.C.).
3-Methylphenol and 4-Methylphenol cannot be quantified separately using SW846.

If detected at a level below the PQL/MRL, then only an estimate of the actual concentration can be made. If this estimate is at or above the GCTL, but below the PQL/MRL, then the

estimated concentration will be reported and flagged as an estimate.
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Table 5-5
Well Construction Details - Floridan Aquifer Wells
Zone 1 Zone 2 Zone 3 Zone 4
TOC Elev Top of |[Bottom of| well Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Well ID | (ftamsl) [ TD® |Screen ™[ Screen | (dia.) |Port Depth®|Port Elev® | Port Depth® | Port Elev® | Port Depth® | Port Elev® | Port Depth® | Port Elev®
FW-4 173.91 157.5 148.00 158.00 2" n/a n/a n/a n/a n/a n/a n/a n/a
Fw-4C 174.15 380.1 n/a n/a 4" 316.19 -142.04 345.19 -171.04 365.19 -191.04 n/a n/a
FW-6 185.23 165.05 153.43 163.43 2" n/a n/a n/a n/a n/a n/a n/a n/a
FW-10B 187.16 237.9 n/a n/a 4" 157.73 29.41 177.73 9.41 197.73 -10.59 217.73 -30.59
FW-11B 184.93 237.1 n/a n/a 4" 156.77 27.89 176.77 7.89 196.77 -12.11 216.77 -32.11
FW-12B 183.26 239.7 n/a n/a 4" 156.40 27.46 176.40 7.46 196.40 -12.54 216.40 -32.54
FW-13B 181.37 239.3 n/a n/a 4" 158.57 22.46 178.57 2.46 198.57 -17.54 218.57 -37.54
FW-14B 178.73 240.7 n/a n/a 4" 159.64 18.73 179.64 -1.27 199.64 -21.27 219.64 -41.27
FW-15B 178.20 238.8 n/a n/a 4" 158.12 20.83 178.12 0.83 198.12 -19.17 218.12 -39.17
FW-16B 181.19 250.9 n/a n/a 4" 165.13 15.77 185.13 -4.23 205.13 -24.23 225.13 -44.23
FW-17B 184.69 240.8 n/a n/a 4" 159.65 24.85 179.65 4.85 199.65 -15.15 219.65 -35.15
FW-18B 185.97 238.2 n/a n/a 4" 157.71 28.01 177.71 8.01 197.71 -11.99 217.71 -31.99
FW-19B | 186.09 237.1 n/a n/a 4" 157.34 29.07 177.34 9.07 197.34 -10.93 217.34 -30.93
FW-20B 183.60 238.1 n/a n/a 4" 157.72 25.64 177.72 5.64 197.72 -14.36 217.72 -34.36
FW-21B 182.38 237.0 n/a n/a 4" 155.77 26.39 175.77 6.39 195.77 -13.61 215.77 -33.61
FW-22B 181.37 237.6 n/a n/a 4" 156.24 25.54 176.24 5.54 196.24 -14.46 211.24 -29.46
Fw-22C | 181.98 386.2 n/a n/a 4" 321.96 -139.98 349.96 -167.98 364.96 -182.98 n/a n/a
FW-23B 172.46 232.4 n/a n/a 4" 153.09 19.72 173.09 -0.28 193.09 -20.28 213.09 -40.28
FW-23C 172.87 379.1 n/a n/a 4" 312.98 -140.11 344.98 -172.11 364.98 -192.11 n/a n/a
FW-24B 183.42 243.1 n/a n/a 4" 165.53 17.89 185.53 -2.11 205.53 -22.11 225.53 -42.11
FW-24C | 183.54 386.6 n/a n/a 4" 307.26 -123.72 327.26 -143.72 347.26 -163.72 367.26 -183.72
FW-25B 152.59 229.7 144.7 214.7 4" n/a n/a n/a n/a n/a n/a n/a n/a
FW-25C | 153.22 380 294.8 364.8 4" n/a n/a n/a n/a n/a n/a n/a n/a
FW-26B 154.85 229.9 144.9 2149 4" n/a n/a n/a n/a n/a n/a n/a n/a
FW-26C | 154.71 388 294.7 364.7 4" n/a n/a n/a n/a n/a n/a n/a n/a
FW-27B* TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
FW-28B* TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
FW-29B* TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
FW-29C* TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Notes:

n/a Not applicable.
@ Measurements are feet below top of casing.
@ Measurements are feet below top of Westbay casing.
® Elevation is feet above/below mean sea level.

* Proposed

"TBD" - to be determined
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Analytical Parameters, Methodology, Reporting Limits, and Evaluation Criteria - Floridan Aquifer Wells

i imi @ (©)) i 4
Parameter Methodology™® Reporting Limit | Laboratory MRL Federal MCL Florida GCTL
(ng/L)
VOCs
Benzene SW846 8260B 1 1 5 1-10
Ethylbenzene SW846 8260B 1 1 700 30-300
Toluene SW846 8260B 1 1 1000 40-400
Xylenes, total SW846 8260B 3 3 - 20-200
SVOCs
2,4-Dimethylphenol SW846 8270C 5 5 - 140-1400
2-Methylnaphthalene SW846 8270C 5 5 - 28-280
2-Methylphenol SW846 8270C 5 5 - 35-250
3&4-Methylphenol SW846 8270C 359 5 - 3.5-35)
Acenaphthene SW846 8270C 5 5 - 20-200
Acenaphthylene SW846 8270C 5 5 - 210-2100
Anthracene SW846 8270C 5 5 - 2100-21000
Carbazole SW846 8270C 1.89 5 - 1.8-18
Dibenzofuran SW846 8270C 5 5 - 28-280
Fluoranthene SW846 8270C 5 5 - 280-2800
Fluorene SW846 8270C 5 5 - 280-2800
Naphthalene SW846 8270C 5 5 - 14-140
Phenanthrene SW846 8270C 5 5 - 210-2100
Phenol SW846 8270C 5 5 - 10-100
Pyrene SW846 8270C 5 5 - 210-2100
Notes:

Symbol indicates that no criteria are available.

) SW846 refers to U.S.EPA SW846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , most recent edition.

(@)

accuracy during routine laboratory operating conditions.
@) "MCLs" refer to Federal Maximum Contaminant Levels.
@ Florida Groundwater Cleanup Target Level (GCTL) ranges are guidelines as set forth in 62-777 Florida Administrative Code (F.A.C.).

®) 3-Methylphenol and 4-Methylphenol cannot be quantified separately using USEPA SW846.
® If detected at a level below the PQL/MRL, then only an estimate of the actual concentration can be made. If this estimate is at or above the GCTL, but below
the PQL/MRL, then the estimated concentration will be reported and flagged as an estimate.

The laboratory method reporting limit (MRL), as per SW846, is the lowest concentration that can be reliably achieved within specified limits of precision and
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Pre-Sampling Briefing

Project: Date of Pre Job Meeting
Project Number: Date of Mob:
Location: Date of De-Mob:

FTS Field Crew

Name:
Pre-Mob Check List
MOB/DEMOB YES | NO COMMENTS
Travel Schedule Submitted
HASP Review

Equipment Order Confirmation and Review

CARP Completed — Bottle Delivery Confirmed

Sample Order Confirmation & Review

Plant Manager Contacted (if Applicable)

Applicable Site Specific training Completed by All
Members of Field Crew

I
I
O O0|000000 s

Sub Contractor Debriefed

SCOPE

Site Data Sheet Checked Against SAP

Site Data Sheet Reviewed

SOW Confirmed

Additional Out of Scope Work Confirmed

Previous GW Sampling Event Field Logs-Review

COMPLIANCE ACTIVITIES REQUIRED

Annual RCRA Inspection/Audit

On-Site Filing/File Review

Sl and/or Facility Inspection

Monitoring Well Inspection

IDW

IDW Management Confirmed

| |
| |
| |

Proper Labels Supplied to Sampling Leader

Field Supervisor: Date:

Lead Sampler: Date:




N7 | WELL NO.:
—.I'_- GROUNDWATER SAMPLE
FTS COLLECTION RECORD PERMIT NO.:
Project No.: Client: Beazer, Inc.
Project Name: Project Location:
Weather Conditions: Sampling Date:
1. WATER LEVEL DATA (measured from top of inner well casing)
a. Depth to LNAPL: (ft) b Depth to Water: (ft)
c. Depthto DNAPL.: (ft) d Total Well Depth: (ft)
e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness: (c-d) (ft)
g. Length of Water Column: (ft) (a-d)
h. Well Volume: (gal) Conversion Factors
2. WELL PURGE DATA (axcf=h)
a. Purge Method: Well I.D.  Conv. Fact. (cf)
b. Field Testing Equipment: 1 0.041
c. Required Total Purge Volume (1f x 2¢) (gals.): NA 2 0.163
d. Total Volume and Number of Well Volumes Removed: 4 0.653
e. Begin Purge Time: End Purge Time: 6 1.470
Lapse Temp pH Spec. Cond. | Eh/ORP Diss O2 TURB Water
Read Time Purge (deg. C) (s.u.) (ms/cm) (mV) (mg/L) (NTU) Salinity| TDS Level
No. | (min) [ Rate | (Constant) | (x0.2) (£3%) (x10mV) (+10%) | (<10NTUor Stable) | % GIL (ft)
PRE PURGE VALUES
[ [ L |
PURGING VALUES
3. SAMPLE COLLECTION DATA Sampling Personnel:

Sampling Method(s) & Equip:

Sample 1.D. (Name, Date, Time):

Sample Analytical Parameters/Method:

Sample Start Time: End SampleTime:
COMMENTS:

Q:\Projects\Beazer Projects\Gainesville\ProjectM anagement\Proj ectDeliverableRpts\Comprehensive GWMP SAPAAPPENDIX A - FORMS REV\2
Groundwater Sample Collection Record_May 2009.xIs
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Westbay Groundwater Sampling
Field Data Sheet

Date:
Start Time:
End Time:
Technicians:
Position Sampling Collection Checks
Surface Function Tests (probe in flushing collar) Sampler (probe located at sampling zone in MP casing) Comments
Zone No. | Run No. i i X
Locate port () Arm | Pressure in Zone Zone Pressure in (volume retrieved)
Check Open Evacuate out () Land probe MP Pressure Open Pressure Close MP
Shoe Out |Close Valve| Vacuum Valve Container |Close Valve|() () Shoe Out ( ) Valve ( ) Valve Shoe In )




Gainesville, FL
Groundwater Gauging Sheet
Cabot Carbon/Koppers Superfund Site
Gainesville, Florida

Previous Depth to
Depth to Groundwater
Water (ft) 1st (ft)
round 1st round

Previous Total Previous | Depth to LNAPL Previous | Depth to DNAPL PID
Total Depth Depth to LNAPL [ Thickness | Depth to DNAPL | Thickness | Reading Comments
Depth (ft) (ft) LNAPL (ft) (ft) (ft) DNAPL (ft) (ft) (ft) (ppm)

Order Well Date Time

FW-4

FW-6

HG-2D

HG-4S

HG-4D

HG-5D

HG-6S

HG-6D

HG-20S

HG-20D

HG-21S

HG-21D

HG-22D

HG-23D

HG-24S

HG-25D

HG-26S

HG-26D

HG-27S

HG-27D

HG-28S

HG-28D

HG-29S

HG-29D

ITW-12

ITW-22

M-9AR

M-9BR

M-16B

M-17

M-20B

M-23BR

M-25B

M-33B
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Field & Technical Services, LLC

RCRA Facility Groundwater Monitoring Well Inspection Form

Site Name: Site Phone:

Inspector Name: Audit Date:

KI Contact: KI Phone: Inspector Signature:
Well ID | Well Condition

Lock

Casing

Cap

Pad/Drainage

Vegetation/Accessibility

Potential Hazards

Comments

Q:\Projects\Beazer Projects\Gainesville\ProjectManagement\ProjectDeliverableRpts\Comprehensive GWMP SAP\APPENDIX A - FORMS REV\5 Generic RCRA_Facility_ GW_MonitWelllnspecForm.doc

Page 1 of 3


jkorda
FTS Logo for Tables


Field & Technical Services, LLC
RCRA Facility Groundwater Monitoring Well Inspection Form

Site Name:

Well ID |

Lock

Casing

Cap

Pad/Drainage

Well Condition

Vegetation/Accessibility

Potential Hazards

Comments

Q:\Projects\Beazer Projects\Gainesville\ProjectManagement\ProjectDeliverableRpts\Comprehensive GWMP SAP\APPENDIX A - FORMS REV\5 Generic RCRA_Facility_ GW_MonitWelllnspecForm.doc

Page 2 of 3


jkorda
FTS Logo for Tables


Field & Technical Services, LLC
RCRA Facility Groundwater Monitoring Well Inspection Form

Site Name:
Well ID | Well Condition
Lock Casing Cap Pad/Drainage Vegetation/Accessibility Potential Hazards Comments
Notes:
Summary:

Q:\Projects\Beazer Projects\Gainesville\ProjectManagement\ProjectDeliverableRpts\Comprehensive GWMP SAP\APPENDIX A - FORMS REV\5 Generic RCRA_Facility_ GW_MonitWelllnspecForm.doc
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EQUIPMENT CALIBRATION FORM

INSTRUMENT:
SERIAL NO.:
CALIBRATION CALIBRATION
DATE TIME PARAMETER READING RECORDED BY
4.00
7.00
pH 10.00
Specific Conductivity
ORP
Dissolved Oxygen
Turbidity
Temperature
INSTRUMENT:
SERIAL NO.:
CALIBRATION CALIBRATION
DATE TIME PARAMETER READING RECORDED BY
4.00
7.00
pH 10.00

Specific Conductivity

ORP

Dissolved Oxygen

Turbidity

Temperature
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Revised 6/29/2009

Field & Technical Services

IDW INVENTORY LOG

Date:

Project Name:

Project Number:

Location:

Container Identification Number

Type of IDW (SW,
GW, NAPL, PPE, Other)

Start Accumulation
Date

Date Filled

Comment / Label Description

Staging Location

Form #7

dmw-e\forms\7 IDW InventoryLog--can pdf.xls
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L )

CHAIN OF CUSTODY

200 Third Ave

Carnegie, PA 15706
Phone (412} 429-2694
Fax (412) 279-4512

Requested Analyses

Project No.: Project Name:
Sampiers:
[signatures})
c |G
of ¢ Number of
m | a
Sample LD. Date | Time | " [ " |Sample Location Description Containers
Relinquish By: Date Time Received By; Date Time Notes:
{signature} (signature)
Relinquish By: Date Time Received By: Date Time
{signature} (signature)}
Relinguish By: Date Time Received By: Date Time
{signature] (signature)

Distribution: Original {0 Accompany samples; Copy Returned with Report




Project Information

CHEMISTRY ANALYTICAL REQUEST PROCEDURE FORM (CARP)

Beazer PO No:

Project Name:

Site Address:

City

State

Zip

Regulatory Agency:
Project Type (circle):
[Anticipated Start Date:

Deliver bottles no later than:

Federa (region):

RCRA CERCLA

State

Other (specify):

Other

Anticipated Completion Date:

Project Management Contacts

Beazer East, Inc. Environmental Manager:

[Address

Beazer Eagt, Inc. Contact

One Oxford Centre

Suite 3000

City Pittsburgh

State

PA

Zip 15219

Designated Consultant Firm Name:

Primary Engineering Firm Contact

E-mail
Phone #

FAX #

(412) 208-

(412) 208-

Designated Consultant Project Manager:

[Address

City

State

Zip

L aboratory Name:
L aboratory Project Manager:

[Address

L aboratory Contact

E-mail
Phone #

FAX #

)

City

State

Zip

E-mail
Phone #

FAX #

)

CARP | D#

CARP ID#

Site#

| nvestigation Phase:

O&M Phase:

M onitoring Phase:

RD Phase:

RA Phase:

Investigation (0400)

RCRA (0705)

Sitewide (0520)

Unit Specific (0805)

Unit Specific (0905)

Phase #

Interim (0710)

RCRA (0505)

Interim (0810)

Interim (0910)

Final (0715)

Stormwater (0555)

Sitewide (0820)

Sitewide (0920)

Month/Y ear

Post Remedial (0560)
(0560)

Contractual (0830)

Contractual (0930)

PAGE 1



Data Déliverables and Turn Around Time (TAT) Requirements

Turn-around Time for Deliverables Options:

Level Code Level 1 Level Code Level 2 Level Code Level 3 Level Code Level 4 Level Code Other
Al 1 calendar day B2 2 calendar day: Cc7 business da D7 7 business days E7
A2 2 caendar days B7 7 business day: c21 L calendar d¢ D21 21 calendar days E21
A7 7 business days B21 21 calendar days (standard TAT) (standard TAT)
(standard TAT) (standard TAT)
Deliverables supplied to:
Special Instructions:
Parameters and Analytical Methods Requested
Investigatory Samples Quality Control Samples
Compound Number of
List or Adqueous Number of Trip Field Number of Field Solid Samples Aqueous Samples
Parameter  Analytical Method Samples Solid Samples Sample Pair Blanks Blanks Duplicates Collected Collected Level Code

Are MSMSD samplesbillable ( if < 10 samples/SDG)?

Bottle type requested*: prepreserved? Unpreserved (with preservation kit)?

Ship Bottles To:

Address

City State Zip Phone Number:
Is anayte-free water needed for field blanks? If s0, how much volume?
Are trip blanks needed? If s0, how many vials?

Additional Request Description.

*Note: For dioxin/furan analyses, sample volume sufficient for aminimum of two sample preparations must be collected for each sampling point.

Page 2



V|

Vi

[Are special regulatory requirements or detection limits needed?

Are reporting estimated values "J" required for results less than the reporting limit?

Are Tentatively Identified Compounds (TICs) required? Volatiles
If so, please attach list to CARP or list here.

Does an approved QAPP exist?
Has a copy been forwarded to the Laboratory?

Semivolatiles

Request For Methods

Request for M ethods not included in Laboratory SpecificationsManual (Table 2 and Lab Profile)

Method Number

Lab Use Only.
Do any of these analyses need to be subcontracted?
\Which parameters

Subcontract Laboratory Has the subcontracted lab been audited?

[Address

City State

Zip

Additional Request and instructions

PAGE 4
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2.4

Signature Approvals for Initiation of Project

Approval and Signatures Initial Review Date

Designated Consultant Project Manager

Laboratory Project Manager

Beazer East, Inc. Environmental Manager

All three final approval signatures and dates must be completed to obtain a purchase order.

Purchase Order Number:

Verification of Samples Collected and Analyzed upon Project Completion

For Designated Consultant only:
List number of samples collected that are below or above the numbers projected in above section in the last two columns
of thetable above. Thiswill verify the actual number of samples collected for billing purposes.

Discrepancies:

Turn around time:

Designated Consultant Project Manager Signature Date

For Laboratory only:
Does laboratory concur with the correct number of samples collected and analyzed as listed above?

Does the invoiced number of samples agree with totals on page 27 If not, contact designated Consultant Project Manager.

Thiswill verify the actual number of samples analyzed for billing purposes.

Laboratory Project Manager Signature Date

For Data Validator only:
The number of samples collected and analyzed were found to be in accordance with the requirements for this project.

Data Validation Project Manager Signature Date

Page 4
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CARPID:
Project Budget Detail PO NUMBER:
Contract Rates*** Yes No INVOICE NUMBERS:

Analytica Method Projected Number of Samples* Sample Matrix (Solid or Aqueous) ** Unit Price*** Projected Extended Cost | Actual Number of Samples | Actual Extended Cost
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]
$0.00 $0.00|
$0.00 $0.00]

Projected Total Cost $0.00 Actual Total Cost $0.00

Notes:

* List solid and aqueous samples as separate line items

** "S- Solid sample

"A" - Agueous samples

***|_ab costs should be the current contract rates unless otherwise agreed upon on a project-specific basis

PAGE 5
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#104
SAMPLING EQUIPMENT
DECONTAMINATION




SOP No.: # 104 Revision:1
Title: Sampling Equipment Decontamination Date: 02/07/08
Field and Technical Services, LLC Page 1 of 3

#104 - SAMPLING EQUIPMENT DECONTAMINATION
1.0 SCOPE AND PURPOSE

This Standard Operating Procedure (SOP) presents methods for on-ste decontamination of field
sampling equipment. Decontamination is performed as a quality assurance measure and a safety
precaution. Decontamination prevents cross-contamination between samples and also helps to
maintain a clean working environment for the safety of the field personnd.

Although this SOP defines on-site decontamination procedures, it is highly recommended that
(1) dedicated disposable sampling implements are used whenever possble, and (2) sufficient
dedi cated sampling implements are taken to the field so that the need for field decontamination is
eliminated or reduced. For example, in collecting groundwater samples, dedicated, disposable
bailers should be used, where practicable.

Decontamination is mainly achieved by washing and rinsng with liquids which include; soap
and/or phosphate-free detergent solutions, tap water, digtilled water, acetone, hexane, and nitric
acid. The actual procedure will vary depending on project-specific requirements as listed in the
Quality Assurance Project Plan (QAPP), the type of equipment to be used, and the analytical
parameters of interest.

20 REQUIRED MATERIALS!

Didtilled water;

Phosphate-free detergent (e.g., Liquinox, Alconox)
Potable water supply;

Hexane;

Acetone;

| sopropanal;

10% Nitric acid,

Paper towd s,

Cleaning brushes;

Aluminum fail;

Gloves;

Safety glass,

Protective clothing;

Cleaning containers (e.g., buckets, pans); and
Dedicated squirt bottles for each solvent above and/or distilled water.

! Depending on project-specific requirements, not al materials may be necessary.
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SOP No.: # 104 Revision:1
Title: Sampling Equipment Decontamination Date: 02/07/08
Field and Technical Services, LLC Page 2 of 3

30 METHODOLOGY

It is the primary responsibility of the field team leader to assure that the proper decontamination
procedures are followed. Project-specific decontamination procedures are to be included in the
fidd SAP. It is the respongbility of the project safety officer (or designee) to develop and
implement safety measures which provide protection for all persons involved directly with
decontamination.

The contaminants encountered and type of equipment used will dictate the type of field
decontamination proceduresrequired. At a minimum, the following procedures will be used:

e Remove adhered material from the sampling equipment by brushing and/or rinsng with
tap water;

e Wash with non-phosphate detergent and distilled water;

e Rinsewith distilled water;

e Rinsewith appropriate solvent?, if organic constituents are of interest;

e Rinsewith 10% nitric acid, if metalsare a constituent of interes;

e Rinsewith digtilled water; and

e Air dry or dry with clean paper towels.
Safety Precautions
At a minimum, eye protection, safety shoes, and gloves are to be worn. There are several types
of gloves that may be worn, depending on equipment being cleaned, type and extent of
equipment contamination, and cleaning solutions or solvents being used.
Nitrile gloves may be worn when the equipment to be decontaminated is not heavily coated with
congtituents such as targ/oils. In cases where heavy accumulations of targ/oils are present on the

equipment, neoprene or Smilar chemically compatible gloves are recommended. If a potential
for skin contact exists, protective clothing should be worn.

2 Note the specific solvent will be dictated by project-specific requirements.
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SOP No.: # 104 Revision:1
Title: Sampling Equipment Decontamination Date: 02/07/08
Field and Technical Services, LLC Page 3 of 3

40 QA/QC PROCEDURES

Toinsure that sampling equipment is cleaned properly, and does not lead to cross-contamination
of samples, field rinsate blanks will be collected (if required by the applicable SAP). A rinsate
blank will consist of pouring or pumping deionized organic-free water over the specific sampling
device or through the device after it has been cleaned. The rinsate sample is performed in the
field and generally onerinsate blank is collected each day of sampling or at a rate of 1 per 20 for
each parameter, which ever isless, for each matrix being sampled or for each type of sampling
ingrument decontaminated and reused per day. The rinsate samples are analyzed for the specific
parameters of concern (for each matrix). Rinsate blanks are not required if dedicated sampling
equipment isused. Additional quality assurance samples may be collected if deemed necessary
by project specific requirements. All project specific quality assurance sampling will be defined
in the sampling and analysis plan (SAP) or QAPRjP prior to initiation of the field work.

50 RECORDING REQUIREMENTS
Thefield team leader will maintain arecord of the decontamination procedures.
6.0 REFERENCES

United States Environmental Protection Agency, January 1991. Compendium of ERT
Groundwater Sampling Procedures. EPA/540/P-91/007. Washington D.C.

U.S. EPA, Region 1V, Field Equipment Cleaning and Decontamination, SESDPROC-205-R1,
November 2007.
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#106
FIELD LOG BOOK




SOP No.: # 106 Revision: 1
Title: :Field Log Book Date: 2/07/08
Field & Technical Services, LLC Page 1 of 2

#106 - FIELD LOG BOOK
1.0 SCOPE AND PURPOSE

This Standard Operating Procedure (SOP) presents procedures for proper documentation of Site
activitieswith respect to thedaily field logbook and supplemental data collection sheets. Fiddlogbooks
are the primary source of documentation for Ste activities, and serve aslegal record of all occurrences
during those activities.

20 REQUIRED MATERIALS

Therequired materials for maintaining a field log book include a water-res stant, permanently bound
Rite in the Rain ALL-WEATHER ENVIRONMENTAL No. 550F notebook (or equivalent) and a pen
with permanent ink.

30 METHODOLOGIES

Pertinent information regarding the steand work procedures must be documented. I nformation recorded
in the notebook should be noted with the date and time of entry. The following items are commonly
included as logbook entries:

Name and location of Site;

Date and time of arrival and departure;

Name of person keeping log;

Names and affiliations of project personnel;

Sampling event description;

Sampling methodol ogy, sample numbersand volumes, description of samples, dateandtime
of sample collection, and name of collector (Should be Referenced in the Field Log Book
However, Field Data will be Recorded on Site Specific Data Sheets for incluson in
Monitoring Reports) ;

Prevailing weather conditions;

Out of Scope or Anomalous technical measurements and readings,

Diagrams and sketches,

Description of Equipment and Standard Calibration Sol utions/M edia used (Induding Serial
Numbers and Expiration Dates, Lot Numbers);

List and descriptions of photographs; and,

e Equipment calibration information confirmation (Note that daily Calibration datafor each
individual pieceof field equipment shall be documented on the Field Equipment Calibration
Log Shest for inclusion in Applicable Ddliverables).

Information should berecorded in permanent ink for thelegal record. The company name, address and
phone number should be entered at the beginning of thelog book. The pages of the logbook should be
numbered for ease of reference. Blank spaces should be single line striken, initialed and dated. All
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SOP No.: # 106 Revision: 1
Title: :Field Log Book Date: 2/07/08
Field & Technical Services, LLC Page 2 of 2

notes should be written at the time of observation. Changes or deletions should be singleline striken,
initialed and dated by the individual making the change. At the end of each field day, the holder shall
placeasinglediagonal linethrough any unused linesand signinfull their name and date acrosstheline.
TheField Team Leader or designeeisto sign and date thefinal entry page of each field crew members
notebook for each day on which entries were made to verify the day’ s activities.

40 QA/QC PROCEDURES

At the end of each day of field activities, the individual or individuals maintaining the field log book
should review the notesfor accuracy and completeness. Correctionsor deletionsar etobesingleline
striken, initialed and dated.

50 DATA RECORDING AND MANAGEMENT

All field books shall contain the holder’ sname and contact information located on thefirst pagein the
gpaces provided.

It is essential that a running activity log be maintained, indicating the times of activities and
observations, recorded data be written in the form of tableswith an appropriatetitle; and that diagrams
be included to illugtrate pertinent information. Log books should be labeled with a unique and
sequential number assigned to a single field team member. Each dated entry made should contain a
project name, number, location and date on the appropriate lines provided at the top of each page.

6.0 REFERENCES

Environmental Research Center, University of Nevada - LasVegas, March 1989, Soil Sampling Qudlity
Assurance User’ s Guide, EPA/600/8-89/046.

Fetter, C. W., 1994, Applied Hydrogeol ogy, Macmillan College Press Publishing Company, New Y ork,
New York, 691 p.

U.S. EPA, September 1986, RCRA Ground-Water Monitoring Technical Enforcement Guidance
Document, OSWER-9950.1

U.S. EPA, Region IV, Logbooks, SESDPROC-010-R1, November 2007.
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#114
SAMPLE HANDLING, PRESERVATION,
PACKAGING, AND SHIPPING




SOP No.: # 114 Revision: 1
Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 1 of 6

#114 - SAMPLE HANDLING, PRESERVATION,
PACKAGING, AND SHIPPING

1.0 SCOPE AND PURPOSE

This Standard Operating Procedure (SOP) describes the procedures associated with the handling,
preservation, packaging, and shipment of environmental samplesfor |aboratory analysis or testing.
Environmental samples may consist of air, groundwater, surface water, sediments, soil, non-agueous
phaseliquid (NAPL), sludges and/or absorbent media(i.e. wipe samples, puff tubes) . Theobjective
of sample preparation, handling, packaging, and shipping protocolsisto devel op standard procedures
which will preserve the integrity of the samples and minimize the potential for sample tracking
errors, sample spillage or leakage, and/or sample container breakage. The field team leader is
responsible for the implementation of the sample handling, preservation, packaging, and shipping
reguirements outlined in the project-specific sampling and analysis plan (SAP).

2.0 REQUIRED MATERIALS
Required materials may include the following:

Sample containers (preserved, as necessary);
Sample bottle labels;

Chain-of-Custody forms;

Sample cooler;

Bubble wrap or other suitable packing material;
ice;

Shipping bills (Federal Express, Airborne, etc.);
Custody Sedls,

Packaging tape; and,

Zip lock plastic bags.

30 METHODOLOGIES
3.1 SampleHandling

Sample Containers

Sample containers and appropriate preservatives (where necessary) will be supplied by theanalytica
laboratory. After the respective sample containers have been filled with appropriate sample media
and preserved as necessary, samples will be properly identified using sample container labels, and
the samples will be stored at an appropriate temperature (usually <4°C) to preserve the integrity of
the samples.
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SOP No.: # 114 Revision: 1
Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 2 of 6

Sampl e Preservation

Preservatives will be supplied by the laboratory. Where possible, preserved containers should be
supplied by thelab. Common preservativesinclude hydrochloric acid (HCI), sulfuricacid (H,SO,),
nitric acid (HNQ,), or sodium hydroxide (NaOH). Samples will be preserved in accordance with
EPA protocol specifiedin SW-846 or the project specific protocols outlined in the quality assurance
project plan (QAPRP). Use of the preservativeswill be noted on the COC for each particular sample
and analytical parameter.

Sample Labels

Ssample labels will be supplied by the analytical laboratory and affixed to the sample container.
Sample labels will be completed using waterproof permanent markers or ink. The labels will be
filled out at thetime of sample collection by thefield sampling personnel. Following application of
the completed bottle labels, clear packing tape will be used to sea each label to the appropriate
bottle. The following identifying sample information will be included on the label:

Client/Site;

Sample identification a pha-numeric code;
Sample collector’ sinitids;

Date and time (military) of sample collection;
Preservative;

Analytical method; and,

Laboratory analysis to be performed.

Chain-of-Custody Forms

A chain-of-custody (COC) record will be established and maintai ned to document sampl e possession
from the time of collection until receipt by the laboratory. Once samples are received by the
laboratory, they will be handled under the laboratory internal COC procedures. Field sampling
personnel will initiate a COC record by recording the following minimum data as the samples are
collected:

Client/Site;

Name(s) of sampler(s);

Sample identification a pha-numeric code;
Date and time (military) of sample collection;
Type of sample (e.g., soil, groundwater);
Number of containers per sample location;
Regquested analyses,
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SOP No.: # 114 Revision: 1
Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 3 of 6

Type of containers and preservatives used;

Name and address for the completed |aboratory reports;
Name and address for the laboratory invoices; and,
Specific instructions/notes for the laboratory, as necessary.

Completed COC forms will be placed in waterproof plastic bags and taped to the underside of the
cooler lids. Sample COC forms will generally be supplied by the subcontracting anaytical
laboratory.

Subsequently, at each change of possession, the COC record will be signed by the person
relinquishing the samples and by the person receiving the samples. The date and time of thetransfer
of possession of the sample will be recorded on the COC form; this occurs when the samples are
transferred from the sampling personnel to the courier and when the samples are received at the
analytical laboratory. Sample COC formsshall be completed inink. Any transcription errors shall
be corrected by striking the erroneous information with a single horizontal line. The correct
information will be added immediately adjacent to the strikeout. The sampler shouldinitial and date
the correction. (Refer to SOP #1065 for additional information). All blank spaces are to be single
line stricken and a full signature of the executing crew member placed across the line and dated.

3.2  SamplePackaging and Shipping

All sampleswill be transported to the analytical laboratory in durable, waterproof, secured metal or
plastic coolers. Sample coolers will generally be supplied by the laboratory. All samples will be
packaged very carefully to prevent sample breakage. Sampleswill be shipped via overnight carrier
(e.g., Federal Express, Airborne, United Parcel Service) or hand delivered to the anaytical
laboratory, generally within 48 hours of collection. However, project specific protocols will be
checked to assure that specified sampl e holding times are not exceeded in the event that samplesare
not shipped on the same day that they were collected. Additionally, the sample security and
preservation must be maintained if samplesare not to be transported immediately to thelaboratory.
The following procedure should be followed for packaging samples for shipment to the laboratory
for testing and/or analysis.

1 Line the sample cooler with a cooler liner or clean heavy duty drum liner. Place
plastic bubble wrap matting or suitable material over the base and bottom corners of
each cooler or shipping container.

2. Obtain a chain-of-custody record and enter all the appropriate information as
discussed above. Chain-of-custody records will include complete information for
each sample. One or more chain-of-custody records shall be completed for each
cooler or shipping container as needed to manifest each sample.
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SOP No.: #114 Revision: 1

Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 4 of 6
3. Place bubble wrapping or other suitable materia around glass bottles and enclosein

asingle Zip Lock bag. Place all bottles standing upright on the base of the cooler,
taking careto leaveroom for packing ice or equivalent. Rubber bandsor tape may be
used to secure wrapping completely around each sample bottle.

4, Place cold packsor icein heavy duty “zip-lock” type plastic bags, | ceistobedouble
bagged, and distribute ice pillows down the center of the cooler aswell as over the
top of the samples. Add additional bubble wrap and/or Styrofoam pellets or other
packing materiasto fill the balance of the cooler or container.

5. If shipping the samples by express, courier, or delivery service, sign the chain-of-
custody record thereby relinquishing custody of the samples. The date and time of
custody transfer should be recorded on the chain-of-custody form. The custody
transfer should be documented when directly transferring custody to areceiving party
or when transmitting to a shipping service for subsequent receipt by the analytical
laboratory. The shipping service should not be asked to sign chain-of-custody
records.

6. Remove the last copy from the chain-of-custody record and retain with the field
records. Place the original and remaining copiesin a“zip-lock” type plastic bag and
tape the bag to the underside of the lid of the cooler or shipping container.

7. Closethetop or lid of the cooler or shipping container and with another person gently
rotate the container to verify that the contents are packed so that they do not move.
Improve the packaging if needed and reclose.

8. Packaging tape shoul d be wrapped entirely around the sampl e shipping containers. A
minimum of two full wraps of packaging tapewill be placed in at |east two placeson
the cooler or shipping container. Place a custody seal on the sample shipping
containers. Sign and date the custody seal tape.

0. When transporting samples by automobile to the laboratory, and where periodic
changes of ice are required, the cooler should only be temporarily closed so that
reopening of the cooler can be easily performed. I1nthese cases, chain-of-custody will
be maintained by the person transporting the samples and chain-of -custody tape need
not be used. If the cooler isto be left unattended, then chain-of-custody procedures
should be implemented.
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SOP No.: # 114 Revision: 1
Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 5 of 6

10. If shipment isrequired, transport the cool er to an overnight express package terminal
or arrange for pickup. Obtain copies of al shipment records as provided by the
shipping service.

11. Upon receipt of the samples, the analytical 1aboratory will open the cooler or
shipping container and will sign “received by laboratory” on each chain-of-
custody form. The laboratory will verify that the chain-of-custody tape has not
been broken previously and that the chain-of-custody tape number corresponds
with the number on the chain-of-custody record. The analytical |aboratory will
then forward the back copy of the chain-of-custody record to the sample collector
to indicate that sample transmittal is complete.

40 QUALITY CONTROL

Quality control samples such asrinsate blanks and duplicateswill be specified by the project QAP P.

A sample jar containing water should be sent as a temperature blank with each sample shipment
requiring temperature preservation to ensure proper temperature is maintained. Also, atrip blank,
provided by the laboratory will accompany shipments with samples intended for volatile organic
chemical (VOC) analysis. Note that each separate crew od samplers will be required to submit a
Trip Blank specific to the wells that particular crew sampled each day. Trip Blanks should be
numbered and details recorded in the field note book indicating which sample locations are
associated with a particular Trip Blank.

50 DATA RECORDING/MANAGEMENT

The documentation for supporting the sample handling, preservation, packaging and shipping
will consist of chain-of-custody records, shipping records laboratory reports. In addition, a
description of sample packaging procedures will be written in the Field Log Book. All
documentation will be retained in the project files.

6.0 REFERENCES

U.S. Environmenta Protection Agency, 1986. RCRA Groundwater Monitoring Technical
Enforcement Guidance Document. OSWER-9950.1. September 1986.

U.S. Environmenta Protection Agency, 1986. Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846 3 Edition (with revisions).

U.S. Environmental Protection Agency, 1987. A Compendium of Superfund Field Operations
Methods, Part 1. EPA/540/P-87/001. December 1987.
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SOP No.: # 114 Revision: 1
Title: : Sample Handling, Preservation, Packaging, and Shipping Date:02/07/08
Field & Technical Services, LLC Page 6 of 6

U.S. Environmenta Protection Agency, 1991. Compendium of ERT Groundwater Sampling
Procedures. EPA/540/P-91/007. January 1991.
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DEPTH TO GROUNDWATER AND
NAPL MEASUREMENTS




SOP No.: # 116 Revision: 1
Title: Depth to Groundwater and NAPL Measurements Date: 2/08/08
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# 116 - DEPTH TO GROUNDWATER AND NAPL MEASUREMENTS
1.0 SCOPE AND PURPOSE

This Standard Operating Procedure (SOP) describes procedures to be followed for determining
groundwater level measurements as well as a description of the procedures to be followed for
determining the depth to any non-aqueous phase liquid (NAPL) in monitoring wells, and the
apparent thickness of the NAPL layers in monitoring wells.

Generally, water level measurements from boreholes, piezometers, or monitoring wells are used to
construct potentiometric surface maps and product elevation maps. Product levels and thickness and
water levels should generally be taken in a 24-hour period unless certain situations necessitate
measurements be taken in shorter time intervals.

20 REQUIRED MATERIALS

The following list identifies the preferred types of materials to be used when measuring depth to
water, depth to light NAPL (LNAPL), or depth to dense NAPL (DNAPL):

= Electronic water level meter for water level measurements only;

= Interface probe (suitable for groundwater, LNAPL and DNAPL measurements);
= Field Note Book and/or site specific gauging forms;

= Appropriate PPE (i.e. Nitrile gloves, safety glasses, hard hat, steel toed boots);
= Plastic bucket with sealable lid for containerizing decon fluids;

= Second plastic bucket outfitted with a liner for solid consumables;

= Decontamination solutions in dedicated squirt bottles; and,

= Paper towels.

3.0 METHODOLOGY
Depth to Groundwater Measurements

= Open the well and monitor the headspace with the appropriate monitoring instrument to
determine the presence of volatile organic compounds if there is information to suggest that
volatiles may be present at levels to warrant an upgrade in the level of PPE. This activity
will be conducted at least once per year unless specified otherwise in specific site control
documents. Head space screening data will be recorded on the appropriate site specific
gauging data sheets.

= Locate the surveyed measuring point of the well. The surveyed measuring point location is
typically the top of the inner well riser, and should be clearly marked in permanent ink on
the well riser or identified in previous sample collection records. The measuring point
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location should be described in the Field Notes and should be the same point used for all
subsequent measurements.

To obtain a water level measurement, lower a decontaminated water level meter into the
monitoring well. Care must be taken to assure that the water level measuring device hangs
freely in the monitoring well and is not adhering to the wall of the casing. The water level
measuring tape will be lowered into the well until the audible sound of the unit is detected or
the light on an electronic sounder illuminates. At this time, the precise measurement should
be determined (to the nearest 0.01”) by repeatedly raising and lowering the tape to converge
on the exact measurement. The water level measurement will then be entered in the Field
Notes.

The water level measuring device shall be decontaminated in accordance with SOP #104
immediately after use. Generally, only that portion of the measuring tape which penetrates
the water table will require decontamination. If NAPL is encountered, use of a solvent (e.g.,
acetone) will be required to clean the probe.

NAPL Measurements

NAPL measurements should be made using an interface probe. Interface probes are commonly used
to detect the presence of any floating (LNAPL) or sinking (DNAPL) immiscible layers. These
probes can also be used to measure the water levels inside wells.

Using the grounding cable attached to the interface probe, ground the probe to a metal object
(i.e., protective steel locking well cover) to prevent electric shock.

The probe should be lowered slowly inside each well. When LNAPL is detected, the probe
will make a solid tone. Record the measurement from the surveyed point on the top of the
well casing to the top of the LNAPL. Continue lowering the probe (observing the calibrated
drop line) until the steady tone stops. When water is detected, the probe will emit an
intermittent audible sound to signify the beginning of the water column. When the
intermittent tone is heard, observe the calibrated drop line to determine the water level.
Record this measurement. The measurement on the drop line between when the steady tone
began (i.e., LNAPL was encountered) and when it stopped (i.e., groundwater was
encountered) will determine the apparent thickness of the LNAPL layer.

The depth to DNAPL can also be determined using the interface probe. Lower the probe
through the water column to the bottom of the well. The probe will make a solid tone if a
DNAPL is encountered. Record the depth to the top of the DNAPL layer, and the depth to
the bottom of the well to determine the apparent thickness of the DNAPL layer.
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= The NAPL measuring device should be thoroughly cleaned after each use in accordance with
SOP #104. If NAPL is encountered, use of a solvent (e.g., acetone) will be required to clean
the probe.

40 QA/QC PROCEDURES

Quality control measures include repetitive measurements of the depth to water or NAPL to ensure
that accurate and precise results are obtained. Once the measuring device indicates that the water
level or NAPL layer has been encountered, the probe should be raised slightly and lowered several
times to check and confirm the measurement. A single final reading should be recorded in the field
notes or on the project specific form. Site specific gauging sheets contain the previous round of
groundwater, NAPL and total depth measurements. Field crew members are to compare readings to
assure structural integrity of the monitoring point as well as confirm the well identification. If
readings are grossly (> 5%) different from the previous round of measurements, a second reading
will be taken and recorded as such on the appropriate field data sheets and/or field log book.

Water levels in piezometers and monitoring wells should be allowed to stabilize for a minimum of
24 hours after well construction and development, prior to measurement. Note that various states
have different requirements for the stabilization time required following well installation and
development. Consult the Project Manager or Site Supervisor when newly installed wells are being
gauged and/or sampled to confirm enough time has elapsed between installation/development and
gauging activies. Also, measurements should always be taken from the least to the most
contaminated wells while decontaminating the equipment between each well. Assure that you have
been provided a current gauging an sample collection order during the Pre-job meeting prior to
mobilization to the work site.

If water level data are to be used for groundwater flow direction determination, all measurements
should be taken within the shortest time frame feasible.

5.0 DATA RECORDING OR MANAGEMENT

Proper field data collection and management is important. Data may either be entered into a bound
field notebook or other form specified in a site-specific work plan. All erroneous data entries are to
be single line striken, initialed and dated by the party making the correction in the field.

6.0 REFERENCES

United States Environmental Protection Agency, January 1991. Compendium of ERT Groundwater
Sampling Procedures. EPA/540/P-91/007. Washington D.C.

United States Environmental Protection Agency, September 1986. RCRA Groundwater Monitoring
Technical Enforcement Guidance Document. EPA/OSWER/9950.1. Washington D.C.
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U.S. EPA, Region IV, Groundwater Level and Well Depth Measurement, SESDPROC-105-R1,
November 2007.
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#122 - MANAGEMENT OF INVESTIGATION DERIVED WASTES
PURPOSE

This standard operating procedure (SOP) presents general guidelines for the management of
investigation derived wastes (IDWs), such as, but not limited to the following:

= Drill cuttings generated during soil boring investigations or well installations;

= Drilling fluids generated during soil boring investigations or well installations;

= Groundwater generated during well development, monitoring well purging, aquifer
testing (i.e., pumping tests), or remedia activities;

=  Water and sediment generated during equipment decontamination;

= Used personal protective equipment; and,

= Miscellaneous debris (e.g., well construction materials generated through abandonment
of monitoring wells).

Due to the wide range of materials which may be generated and the variety of situations which
may arise, it is likely that these SOPs will need to be supplemented with project-specific
procedures. Where project-specific procedures are necessary, they should be developed to be
consistent with the general guidelines presented below. Determination of the need for and scope
of the development of project-specific procedures, will be determined as part of the initia project
planning.

CONTAINERIZATION

Project-specific requirements for containerization of waste materials will be developed during
initial project planning. If applicable, this information may be presented in a project-specific
waste management plan. Project-specific containerization requirements should be developed to
be consistent with the general guidelines provided below.

1 All potentialy impacted materials generated during any investigation or remedial activity
must be containerized unless one of the exceptions described below under Item 10 apply.
Unless directed otherwise by the client, containers (drums, frac tanks, roll-off boxes, etc.)
are to be provided by the consultant or contractor.

2. All potentially impacted materials shall be placed in new or reconditioned 55-gallon
(DOT-UN1A2) drums. All drums brought onsite must be clean and in sound condition,
free of any rust, dents, holes, or other types of damage.

3. Various types of waste materials (e.g., soils, groundwater, PPE, etc.) must be
containerized separately without exception. Additionally, dry and wet soils should be
containerized separately, if feasible.
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4, Materials generated from various plant process areas, which may require potentially

10.

different waste classifications, should be containerized separately. As an example, soils
generated in the vicinity of a surface impoundment which managed sludge from the
treatment of wastewater from wood treating operations that use creosote and/or
pentachlorophenol (EPA Hazardous Waste K001) should be containerized separately
from soils generated in a creosote drip track area (EPA Hazardous Waste F034).
Likewise, materials generated at off-site locations should be managed separately from
those generated on-site.

If possible, drums should be filled to approximately 90% capacity. As necessary, drums
containing liquids should have enough freeboard to prevent rupture in the event of
freezing.

Containersinside of containers are not permitted by waste management regulations. Asa
result, PPE must be placed directly into the drum. Do not place PPE in a plastic bag
and in turn place the plastic bag into a drum. This constitutes a violation of waste
management regulations. Similarly, all soil samples must be removed from jars or plastic
bags and the jars crushed or plastic bags torn prior to being placed in adrum.

All lids and gaskets must be securely fastened prior to moving from one location to
another. The consultant or subcontractor is responsible for transporting containers to an
on-site temporary staging area as directed by the Facility Waste Management Director.
Containers must be loaded, transported and unloaded in a safe manner.

The exterior of all containers must be thoroughly cleaned prior to staging. All mud, dirt
or debris must be removed, with no exception. Waste management facilities will not
accept containers which are visibly dirty on the outside.

Under no circumstances shall non-waste materials or general trash be placed in waste
containers. The consultant/subcontractor should provide a dumpster for management of
non-waste materials and general trash.

Under certain circumstances, the following exceptions to the above requirements may be
made if provided by regulations and state/federal concurrence:

a. Some regulatory agencies may alow for al or a portion of generated materials (i.e.,
auger cuttings, drilling fluids) to be placed back into or onto the ground from which
they were generated. The consultant is responsible for identifying these
reguirements.

b. If an operating water treatment facility exists on-site, groundwater and/or
decontamination liquids may be managed into the treatment system if the discharge
permit for the treatment facility provides for management of those liquids, and the
liquids do not contain materials (e.g., solids or oils) which could potentially effect the

:
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operation of the system in an adverse manner. In thisinstance, consideration must be
given to the classification and management of waste materials generated through the
treatment of the liquid (e.g., spent activated carbon, filtered soils, etc.)

CONTAINER DESIGNATION AND LABELING

Project-specific requirements for container identification and labeling will be developed during
initial project planning. If applicable, this information may be presented in a project-specific
waste management plan. Project-specific container designation and labeling requirements
should be devel oped to be consistent with the general guidelines provided below.

1. Each container will be assigned a unique designation. This designation should include a
sequential number associated with each waste type, a code which identifies the type of
waste (e.g., “S” for soil, “GW” for groundwater, etc.), and the date the material was
placed in the container (e.g. 1-GW-12/12/98; 2-GW-12/12/98 etc...). The container
designation must be clearly marked on the lid and the side of the container prior to
trangport to the temporary on-site staging area. The markings must be made in a manner
such that the markings are legible, highly visible and permanent (i.e., weather resistant).
A “Mean Streak®” grease pen or a paint stick is recommended for marking the container.

2. The appropriate waste classification label, as specified buy the site control documents,
shall be affixed to the exterior side of the drum at alocation at least two-thirds of the way
up from the bottom of the container.

3. In the event the IDW waste stream has not yet be characterized, the Field team Leader
will apply a “Contents Pending Analysis’ label which will include information as
specified in entry number 4 below.

4, The following information is to be recorded by field personnel in the field notebook
and/pr on the IDW waste summary sheets, as appropriate.

a. Container Designation;

b. Contents (e.g., soil, groundwater, PPE);

c. Datethat the container wasfilled (i.e. start accumulation date);
d. Location where the drums are staged;

e. Location, and plant process area, where the material was generated (e.g., soil boring
number, monitoring well designation);
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f. Relative moisture content (e.g., dry, moist, damp, wet, saturated) for soils only, for
the purpose of managing the materials for disposal, damp or moist soil are considered
“liquid”; and ,

0. Approximate volume or percentage of the container filled.
CONTAINER STORAGE

Project-specific container storage requirements will be developed during the initial planning
phase. If applicable, this information may be presented in a project-specific waste management
plan. Project-specific container storage requirements should be developed to be consistent with
the general guidelines provided below.

1 If the investigative or remedial work is conducted at active or inactive sites owned
formerly by the consultant’s client, plans for container storage must be developed in
conjunction with the current property owner.

2. If containers are to be transported to an on-site staging area, all container handling and
moving must be conducted in a safe manner. Contractors are responsible for providing
the necessary equipment (e.g., front-end loader, fork lift with drum grappler, etc.) to
provide for safe and efficient staging of containers.

3. All containers shall be stored in a neat and organized fashion with all labels clearly
visible. Containers shall not be stacked.

4, Containers holding materias of different waste classifications should be staged together
to facilitate loading of the materials onto transport vehicles.

5. To the extent practicable, al containers should be protected from the elements.

6. If stored outdoors in an area where precipitation could accumulate, all containers must be
placed on pallets.

7. In accordance with DOT requirements, all containers must be rust-free and in sound

condition for shipment.

8. Prior to demobilization, field personnel should conduct an inspection of the container
storage area to ensure all containers are clearly marked, clean and staged in a neat and
organized manner.

WASTE MATERIAL INVENTORY

FTS personnel are responsible for completing an inventory of waste materials stored at the
project site. The inventory will be completed and submitted as part of the Field Trip Report.
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Monthly the data is updated in the FTS waste management inventory located on the open share
ORCA web site. The inventory will include a tabular summary of all containers stored at the
project site and their respective contents as well as start accumulation dates for disposal planning
and schedule.

WASTE MATERIAL SAMPLING AND ANALYSIS

Composite samples of the containerized materials for laboratory analysis may be collected for
each IDW media. The results of the analysis may be used for waste profiling purposes required
by the waste management facility and/or waste classification purposes. Project-specific
requirements for waste sampling and analysis will be developed during initial project planning.
If applicable, this information may be presented in a project-specific waste management plan.
Project-specific waste material sampling and analysis requirements should be developed to be
consistent with the standard procedures provided below. To the extent practicable, historical
information, site-specific analytical data and knowledge of the waste composition should be
utilized to minimize sampling and analysis requirements.

1 Specific details regarding the number and types of samples to be collected, required
laboratory turn-around time, analytical parameters and anaytica methods will be
determined on a project-specific basis during the initial planning phase. If applicable,
thisinformation may be presented in a project-specific waste management plan.

2. At a minimum, samples must be collected and handled in accordance with standard
industry protocols. If an approved project-specific Sampling and Anaysis Plan or
Quality Assurance Project Plan exists, then sample collection and handling procedures, as
specified therein, must be followed.

3. All analyses must be performed using the appropriate analytical methods specified in
EPA SW846 “Test Methods for the Evaluation of Solid Wastes'.

4, The sampler must compl ete and maintain copies of al chain-of-custody documentation.

5. In accordance with Subpart CC or 40CFR Par 264/265 which became effective on
December 6, 1996, hazardous wastes containing greater than 500 parts per million by
weight total volatile organic compounds (VOCs), are subject to the emission control
requirements of this rule. Determination of VOC content may be made through
laboratory analyses or generator knowledge. Thus, analysis for VOCs will likely be
required by the waste disposal facility for profiling purposes in the future. Analysisisto
be performed using method 25D in 40CFR Part 60 Appendix A, or through the use of an
approved alternate method. Knowledge-based waste determinations must be thoroughly
documented.
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6. Composite samples of similar waste classification of containerized materials will be

profiled based on the characteristics presented in 40 CFR Part 261 Subpart C -
Characteristics of Hazardous Wastes:

§261.21 - Characteristic of Ignitability.
§261.22 - Characteristic of Corrosivity.
§261.23 - Characteristic of Reactivity.
826124 - Toxicity Characteristic.

TRANSPORTATION AND DISPOSAL

Transportation, disposal, and manifesting of IDW are the responsibility of the owner.
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Date:

Project Name:

Project Number:

Location:

Container Identification Number

Type of IDW sw,
GW, NAPL, PPE, Other)

Start Accumulation
Date

Date Filled

Comment / Label Description

Staging Location
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SOP 128 - GROUNDWATER FIELD TESTING
1.0 SCOPE AND PURPOSE

This Standard Operating Procedure (SOP) identifies general calibration, measurement, and
decontamination procedures for common fied testing equipment, including pH, specific
conductance meters, Dissolved Oxygen meters and thermometers. Defining the procedures that
areto be cong stently implemented will promote project quality assurance and control measures.

Because certain fidd parameters (e.g., pH, temperature) are sensitive to climatic effects, fied
testing is performed on water collected from the first sample aliquot extracted for analysis
following purging (generally, this aliquot is split between the volatile organic sample bottles and
the field parameters) to ensure that representative measurements are obtained to the extent
practicable. Evaluation of various parametersin the field, specifically pH, specific conductance,
dissolved oxygen, temperature and turbidity, can be used as a preliminary means of identifying
potentially impacted areas and to assess changes in water chemistry, which may occur during
purging. Measurement of turbidity may be a means of evaluating the adequacy of well
devel opment.

The dte specific sampling plan may require that measurements of pH, specific conductance, and
temperature be reported during purging of the well until these parameters are consstent. This
helps to ensure that water representative of conditions in the saturated zone are present in the
well prior to sampling. The procedures that follow are generic and are likely modified in the ste
specific sampling and analysi's plan based on the project-specific requirements, the equipment to
be used, or the preference of the state or federal agency providing regulatory oversght. For
groundwater quality meters being used to measure parameters in the fied, all operations,
calibration and trouble shooting should be consistent with the manufacturers recommendations.

20 REQUIRED MATERIALS

Equipment and materials necessary for completing groundwater field testing include, at a
minimum, the following:

e Multi parameter groundwater quality meter (i.e. Oakton 10 series, YSI 556 or
equivalent);

e Fresh calibration solutions and calibration |og sheets;

Clean, plastic sample container or flow through cell (of appropriate sze and depth to

accommodate the specific probes);

Appropriate PPE (i.e. Nitrile gloves, safety glasses, hard hat, steel toed boot);

Sealable buckets for containerizing decon fluids and spent PPE;

Spare set of batteries for each piece of equipment;

Stop watch;

Graduated containers for measuring volumes of purge water removed,
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Permanent marker, packing tape, zip lock bags, garbage bags, chemical free paper towels;
Water recovery device such asa bailer or pump;

Appropriate tubing, rope, fittingsto facilitate purging;

Disposal or transfer containers for IDW (i.e. 55 gal DOT approved steel drums, plastic
buckets with gasket equipped lids);

Previous gauging and purging information for the wells to be sampl ed;

Current HASP and applicable site control documents detailing sampling protocol;

Squirt bottle and supply of deionized or distilled water and phosphate-free detergent;
Field notebook and/or applicable site specific groundwater purging and sample collection
data sheets; and

30 METHODOLOGIES

Unless otherwise directed by the ste sampling and analysis plan, FTS personne should follow
the procedures indicated below.

3.1 Calibration

All field testing equipment will be calibrated in accordance with the equipment manufacturers
recommendations. The date, time, personne conducting the calibration, equipment model, serial
number, readings, and necessary adjustments will be documented on the equipment calibration
sheet.

The Compendium of Superfund Field Operations Methods (Compendium), U.S. Environmental
Protection Agency, 1987, suggests recalibration at each well location; this suggestion may be
employed on a Site-specific bags. If there appears to be an equipment malfunction or if readings
are other than expected, recalibration will be performed. If recalibration does not appear to bring
the unit back to within historical ranges of monitored parameters, consult the manual for trouble
shooting activities or contact the manufacturer for help diagnosing the malfunction. If the issue
can not be resolved in the field, the unit will be tagged for repair and a replacement unit used for
completing the event. All malfunctions will be documented in the field note book aswell at the
purge and sample collection sheet associated with the well at which the anomal ous readings were
noted.

e Horiba - The Horiba field meter, which smultaneoudy measures pH, specific
conductance, turbidity, temperature, dissolved oxygen, and salinity, is calibrated using
one prepared solution that is provided by the equipment rental company.

e QOakton 10 Series — The Oakton 10 Series multi parameter groundwater meter monitors
for Temp, pH and Conductivity. The buffer solutions, one 4, 7 and 10 pH buffer solution
will be used for calibration. The conductivity will be calibrated usng a 1409us buffer
solution.
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e YSI 556 —The YSI 556 isa multi parameter water quality meter that monitors temp, pH,
conductivity, dissolved oxygen and oxygen reducing potential. The unit can be equipped
with a probe guard for down-hole and surface water applications or installed in a flow
thru cell for Low Flow applications. The buffer solutions, one 4, 7 and 10 pH buffer
solution will be used for calibration. The conductivity will be calibrated using a 1409us
buffer solution.

e La Motte 2020 or 2020e Turbidity Meter — The LaMotte 2020 and 2020e turbidity
meters monitor only turbidity of water samples. Both LaMotte units are calibrated usng
manufacture prepared calibration standards of 0, 1, and 10 NTU.

3.2 M easur ement

If field parameter measurements are performed during well purging to evauate the
representativeness of the groundwater for sampling, the first testing is performed at the
beginning of the initial volume removed from the well and subsequent testing is performed at
completion of removal of the firs, second, and third well volumes purged (in some cases,
removal of four or five well volumes may berequired by the sampling plan).

If fidd parameters have dabilized to within the prescribed variances as specified on the
Groundwater Purging and Sample Collection log sheet after three well volumes have been
removed (or the minimum required by the sampling plan), purging may be discontinued; if
conditions have not stabilized, purging should be continued and the water quality evaluated at
each additional well volume removed until the field parameters have stabilized or a total of five
(5) wdl volumes has been purged. Turbidity is normally the last parameter to stabilize, it is
permissible to allow a well to settle following purge if all other parameters have stabilized but
turbidity readings are elevated. Sample collection should not exceed 24hrs from completion of

purge.

The water to be tested should be placed in a clean, plastic container and readings obtained
immediately in the following order:

Temperature;

pH;

Specific conductance, and,

Turbidity (separate glassvial for LaM otte meter).

Monitoring equipment must produce stable readings prior to recording a field measurement to
insure data quality. All field parameter data is to be compared againgt historical datain the field
during collection to assure congstency of data and/or to identify a malfunctioning piece of
equi pment which is producing erroneous data.

=
mﬂ

m
-
n



SOP No.: # 128 Revision: 1
Title: Groundwater Field Testing Date: 02/08/08
Field & Technical Services, LLC Page 4 of 4

3.3 Decontamination

Between samples, the sampling probe on any multi parameter groundwater quality meter should
be thoroughly rinsed with digtilled, deionized water. The glass vial used for measuring turbidity
with the LaM otte meter should al so be rinsed between reading to prevent particulate carryover.

40 DATA RECORDING OR MANAGEMENT

Documentation of field measurement activities should be recorded in the project field notebook
(SOP # 106). The field book should serve as the primary reference for fiedd data and
observations; recorded on site specific field forms.

All data should be recorded at the time of measurement. Information to be recorded should
include, at a minimum, the following information:

Project and site identification;

Weather conditions,

Date and personnd present and performing measurements,
Ligting of equipment, including name, model and serial numbers;
Calibration procedures and results for each piece of equipment;
Equipment malfunctions,

Measurement results; and

Any factors which may have an effect on the project and/or the measurements being
collected.
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SOP #157 LOW-FLOW (MINIMAL DRAWDOWN) GROUNDWATER
SAMPLING PROCEDURES

1.0 SCOPE AND PURPOSE

This standard operating procedure (SOP) provides guiddines for the collection of representative
groundwater samples from monitoring wells. Groundwater samples are typically collected from
monitoring wells for laboratory analysis to support the characterization of representative
groundwater quality. Low-flow purging has the advantages of minimizing the turbidity and
mixing between the overlying stagnant casing water and water within the screened interval.
Low-flow refers to the velocity with which water enters the pump intake and that is imparted to
the formation pore water in the immediate vicinity of the well screen. Water level drawdown
provides the best indication of the stress imparted by a given flow-rate for a given hydrological
gtuation. Typically, flow rates on the order of 0.1-0.5 liter/minute are used, however, these flow
rates may be varied dependent upon site-specific hydrogeol ogy.

20 REQUIRED MATERIALS

The following ligt identifies the types of equipment which may be used during groundwater
sampling tasks. Project-specific equipment should be sel ected based upon project objectives, the
depth of groundwater, purge volumes, analytical parameters, and well construction. The types of
groundwater sampling equipment are as follows:

e Purging/Sample Collection Equipment

- Low-flow (eg., 0.1-0.5 liter/minute) pumps such as perigtaltic pumps; bladder pumps,
electrical submersible pumps, and gas-driven pumps,

- Pumpsareto be congtructed of stainless steel or Teflon™;

- (Notethat bailers are inappropriate devices for low-flow sampling.)

Perigtaltic pumps may be the least desirable choice, and for some projects, may not be an option
at all. Some regions have specific requirements regarding what type of pumps should be used
for sampling of particular analytical parameters. For example, USEPA Region |l does not allow
the use of perigtaltic pumps for collecting samples for analysis of organic parameters. For this
reason, region-specific requirements regarding pump selection shall be specified in the project-
specific work plan. Another consderation is the soft slicon tubing required for use with the
perigaltic pump mechanism. There is potential that this tubing may react with more complex
organic compounds.

o Reated sampling and field measurement equipment will include some or all of the
following:
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- A multi-parameter measurement unit with in-line sampling capability such asa
Horiba® U-10 or U-22;

- A photoionization detector (PID) to monitor for volatile organic constituents upon
opening the monitoring well cap (the need for thisinstrument will be specified in the
project specific work plan)

- Anin-line dissolved oxygen meter;

- Anin-lineturbidity meter;

- Anin-linefiltration apparatus, 0.45 mor 0.1 m, if dissolved metalsare a congtituent
of interest at the Site;

- A water level meter; and,

- Aninterface probe, if light non-aqueous phase liquid (NAPL) or dense NAPL are
potentially present on site (the need for thisinstrument will be specified in the
project-specific work plan).

e General Equipment:

- Safety Glasses or equivalent eye protection;
- Distilled water and dispenser bottle;

- Decontamination solutions (such as Alconox and solvents);
- Field data sheetsand | og book;

- Sample preservation solutions;

- Sample containers;

- Buckets and intermediate containers,

- Coolers,

- Shipping labds;

- Permanent markers/pens,

- Packing tape;

- Firg aid kit;

- Key(s) for wel locks; and,

- Stopwatch.

e Disposable Materials:

- Plagtic sheeting/bags,

- Pump tubing;

- Gloves,

- Filters,

- Chemical-free paper towels; and,

- Protective coveralls (e.g., Tyvek), if necessary.
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30 METHODOLOGIES
3.1  Pre-Sampling Considerations

Water samples should not be collected immediately following well development. Sufficient time
should be allowed for the groundwater flow regime in the vicinity of the monitoring well to
gabilize and to approach chemical equilibrium with the well construction materials. This lag
time will depend on site conditions and method of ingallation. New Jersey protocols require a
minimum lag time of two weeks. USEPA protocols recommend an evaluation of site conditions
with a typical minimum time lag of one week. (Note: Project personnel shall review applicable
regulatory guidelines regarding the required lag time on a project-specific bass).

Several preparatory activities need to be completed prior to actual sampling of each well. These
preparatory activities can be summarized as follows:

e Log in sample bottles received from laboratory, prepare any deionized water or
preservatives needed for the sampling;

e If necessary, prepare pumps with standard decontamination procedures,

e Don the necessary personnel protective equipment (PPE) stipulated in the Site health and
safety plan (HASP);

e Measure static water level prior to well purging. Water levels may be measured to the
nearest hundredth of a foot with an electronic probe from the established measuring point
of the wdll casing. If water levels will be used to determine groundwater flow direction
and/or hydraulic gradients, all measurements should be collected over as short a time
period as possible. Water level measurements will be consstent with the procedures
specified in FTS SOP #116, Depth to Groundwater M easurements.

e Unless specified otherwise in the project-specific Field Sampling Plan (FSP), well depth
should be obtained from the well logs, rather than from measuring total depth, as this
activity may disurb material that has settled to the bottom of the well and increase
turbidity in samples. If it is necessary to measure total depth, or to measure dense non-
agueous phase liquid (DNAPL), perform these measurements after the sample has been
collected.

3.2  Equipment Calibration

Prior to purging and sampling, all sampling devices and monitoring equipment should be
calibrated according to manufacturer's recommendations and the site Quality Assurance Project
Plan (QAPP) and FSP. Dissolved oxygen calibration must be corrected for local barometric
pressure readings and e evation.
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3.3  Waéll Purging

For low-flow, minimal drawdown sampling protocols, an in-line water quality measurement
device such as a flow-through cell is used to establish the stabilization time on a well-specific
basis for several indicator parameters, as follows:
e pH,
specific conductance;
dissolved oxygen;
turbidity; and,
Oxidation-Reduction Potential (ORP) (asrequired on a project-specific basis).

This differs from the general guideline used in conventional purging and sampling protocols that
requires removal of a minimum of three casing volumes prior to sampling. Following are
recommendations to be considered before, during, and after purging and sampling:

e edablish aflow rate that maintains minimal drawdown in the well during both purging
and sampling;

e maximize tubing wall thickness and minimize tubing length;

e place the sampling device intake at the middle or dightly above the middle of the
screened interval, unless specified otherwise in the project-specific work plan

e For wells completed as open boreholes in bedrock, placement of the sampling device will
be specified in the project-specific work plan;

e minimize disturbances of the stagnant water column above the screened interval during
water level measurement and sampling device insertion;

e make proper adjustments to stabilize the flow rate as soon as possible;

e monitor water quality indicators during purging.

PUMP SELECTION

There are no unusua requirements for groundwater sampling devices when using low-flow,
minimal drawdown techniques. The primary requirement is that the device give consistent
results and minimal disturbance of the sample across a range of low flow rates (i.e, <0.5
liter/minute). Note that pumping rates that cause minimal to no drawdown in one well could
easly cause significant drawdown in another well that has been ingtalled in a less transmissve
formation. Congstency in operation iscritical to meet accuracy and precison goals.

There are several pumps which are used frequently for purging or sampling. These typesinclude
the perigaltic, bladder, and submersible pumps. It isdesrable that the pump be easly adjustable
and operates reliably at these lower flow rates. Gas-driven pumps should be of a type that does
not allow the gas to be in direct contact with the sampled fluid. Bailers and other grab-type
samplers are not suited for low-flow sampling and shall not be used.
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Bladder Pumps

The bladder pump is a compressed air or gas-operated, positive displacement submersible well
pump that uses inert compressed gas, e.g., nitrogen, to inflate an internal bladder which pumps
water up the discharge line. These pumps are used when large volumes of water must be purged
from monitoring wells or when water depths exceed the limits of a peristaltic pump. Usually
these pumps are used on wells with diameters of 2 inches or greater and wells with depths up to
150 feet. When economically feasible the bladder pumps will be dedicated to each well. The
line assembly is dedicated for use on one well only. After use, the tubing is wrapped, marked,
and stored for future usein the well to whichiit is dedicated.

The following procedures should be followed for using the bladder pump:

1. Connect the line assembly to the pump by first attaching the cable and then connecting the
sample and gaslines.

2. Lower the pump down the well by unrolling the line off the spool until the pump islocated at
the desired postion inside the well.

3. Securethe cable to hold the pump at the desired depth.

4. Connect the gasline to the control box. The discharge line should be connected to the water
quality meter or flow-through cell, with cell discharge line placed into a container (e.g., 5-
gallon bucket or 55-gallon drum) to collect the purged water.

5. Connect the gas supply to the control box and adjust the pressure according to the
manufacturer's manual.

6. Asnoted, thetubing isused on one well only; after each sampling event it is packed, sealed,
and stored for future use on that well.

Submersible Pumps

When wells are encountered which require excessve lift (depth to water is greater than 20 feet)
or have diameters greater than 2 inches, postive displacement submersible pumps may also be
used to purge the required amount of water. When economically feasible, the submersble pumps
will be dedicated to each well. However, in some cases, thisis not economically feasible, and
the same pump must be used in several wells. When this must be done, the pumps will be
appropriately decontaminated between wells. Also, a pump will be used on wels known to
contain smilar congtituent levels, or used first in wells with lower constituent levels before use
in well s suspected to contain higher congtituent concentrations.
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1. The submersble pump should be lowered to the desired depth using a safety linethat is
secured to the well casing.

2. Connect the power cord to the power source (generator) and turn on the pump.

3. Connect the discharge line to the water quality meter or flow-through cell, with cell
discharge line placed into a container (e.g., 5-gallon bucket or 55-gallon drum) to collect the
purged water.

4. Continue to monitor the pumping rate and water level inthe well, dowing therate if
drawdown occurs.

Peristaltic Pumps

Perigaltic pumps must be operated above ground next to the well and are limited to water level
depths of 20 to 30 feet below ground surface. The following procedure describes the use of
peristaltic pumps for purging and sample collection.

1. New Nalgene or low density polyethylene (LDPE) suction lineisused on each well being
purged. New silicone pump head tubing will also be used if the pumpisalso used for
sampling.

2. Thetype of tubing used to collect the sample will be contingent on the parameters of interest.

e |f conventional parameters (i.e., biological oxygen demand [BOD], total suspended solids
[TSS], fecal coliform, pH, and oil and grease) are being analyzed, then standard Nalgene
tubing is sufficient to collect the sample.

e |f volatile, semi-volatile, or metals parameters are the condtituents of interest, Teflon™
tubing isused to collect the sample.

3. Unless authorized otherwise, al purged groundwater is collected, containerized, and when
possible, managed in an ongte treatment system. All tubing is discarded after each use or
dedicated to future use within the same well.

34  Monitoring or Water Level and Water Quality Indicator Parameters

Performance criteria for determining stabilization should be based on water-level drawdown,
pumping rate, and equipment specifications for measuring indicator parameters. Check the water
level periodically during purging and sampling to monitor drawdown in the well as a guide to
flow rate adjusment. The goal is minimal drawdown (<0.1 meter) during purging. This goal
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may not be possible to achieve under some circumstances and may require adjustment based on
ste-specific conditions and personal experience.

In-line water quality indicator parameters should be continuoudy monitored during purging, as
follows:

e temperature

e pH;

e ORP,

e conductivity,

e dissolved oxygen; and,
e turbidity.

Measurements should be taken every three to five minutes. Stabilization is achieved after all
parameters have stabilized for three successvereadings. The three success ve reading should be
within the following guidelines to indicate stabilization:

e congant temperature;

e +0.2su.for pH;

e + 3% for conductivity;

e *10mv for ORP;

e <I0NTU or Stable,

e =+ 10% for dissolved oxygen.

Note that these are guidelines only; for example, in those instances where the field parameters
measure at very low quantities, even minor fluctuations can exceed the guidelines, even though
gabilization has been achieved. In these ingtances, the field technician must use professonal
judgment to determine that parameter stabilization has been achieved.

Parameters will typically sabilize in the following order: pH, temperature, and specific
conductance, followed by ORP, dissolved oxygen, and turbidity. If parameter sabilization
criteria are too stringent, then minor oscillations in indicator parameters may cause purging
operations to become unnecessarily protracted. It should also be noted that turbidity is a very
conservative parameter in terms of stabilization and is normally the last parameter to stabilize.
Excessve purge times are invariably related to the establishment of too stringent turbidity
dabilization criteria.  Note that natural turbidity levels in groundwater may exceed 10
nephel ometric units (NTU). Pumping rate, drawdown, and the time or volume required to obtain
sabilization of parameter readings can be used as a future guide to purge the well.
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3.5 Groundwater Sampling

Once parameters have stabilized, begin sample collection as soon as possble. Disconnect or
bypass the in-line monitoring device that was used to measure field parameters prior to sample
collection. The sampling flow rate should remain at the established purge rate or may be
adjusted dightly to minimize aeration, bubble formation, turbulent filling of sample bottles, or
loss of volatiles due to extended resdence time in tubing. Typically, flow rates <0.5
litersYminute are appropriate. The same device used for purging should be used for sampling.
Samples will be collected in decreasng order of their volatility. This order is generally as
follows:

Volatile organic chemicals (VOCys);

Total organic halogens (TOX);

Gas sendtive parameters (e.g., Fe2+, CH4, H2SHS-, alkalinity);
Total organic carbon (TOC);

Semivolatile organics chemicals (SVOCs);

Inorganic parameters, and,

If filtered samples are to be collected, these should be collected last.

Samples collected for volatile organics should be carefully placed into 40 milliliter glass vials
with Teflon septum lids. No air bubbles should be present in the vial after sealing the septum
lid; if air bubbles are present, fill the vial more completely. Other common laboratory-provided
sample bottles include polyethylene or clear glass for metals and amber glass for phenols and
SVOCs.

If the FSP or QAPP specifies dissolved metals analyss, field filtration of each sample will be
necessary. Filtering is performed using an in-line filtration device, hand vacuum pumps with
transfer vessels, or perigtaltic pumps with disposable funnel gfilters. If using the vacuum pump
method, a laboratory cleaned transfer vessel is used. If usng a perigaltic pump, new slicone
tubing isused in the pump head for each sample filtered and new Teflon tubing is used from the
pump head to the filter. Samples are filtered through 0.45 micron filter unless specified otherwise
in the FSP. After filtering, samples requiring preservatives are preserved and all containers are
securely placed in coolers and chilled to an appropriate temperature (usually < 40C). Each
cooler contai ning samples will contain a completed chain-of-custody form.

Sampling technicians should wear a clean pair of disposable gloves for each well.
4.0 QA/QC PROCEDURES

Quality control requirements depend upon project-specific circumstances and objectives and
should be addressed in the QAPP or FSP.
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50 DATA RECORDING AND MANAGEMENT

A written record of each monitoring event must be maintained. The record provides a summary
of the sample collection procedures and conditions, shipment method, the analyses requested and
the custody history. Thisrecord cons gts of the following:

Field notebook;

Groundwater Sample Collection Form;
Chain of custody form; and,

Shipping receipts.

Sample labels shall be completed at the time each sampleis collected and will include the
information listed bel ow.

Project name;

Sample number;

Time and date;

Preservative (if applicable);
Analyses to be performed; and,
Sampler's name.

6.0 REFERENCES

U.S. EPA, Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, by Robert W.
Puls and Michad J. Barcelona, EPA/540/S-95/504, April 1996.

U.S. EPA, Region Il, Ground Water Sampling Procedure - Low Flow Pump Purging and
Sampling.

U.S. EPA, Region 1V, Groundwater Sampling, SESDPROC-301-R1, November 2007.
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Turbidity Standards

Only use AMCO or formazin standards with the 2020. StablCal® standards below 50
NTU should not be used to calibrate the 2020. The diluent used in StablCal®
standards has a different refractive index than traditional formazin standards and will
affect the results. The concentration of the calibration standard should be similar to the
expected concentration of samples that will be tested. The following standards are
available from LaMotte Company:

1480
1484

0 NTU Standard, 60 mL (EPA and ISO)
1 NTU Standard, 60 mL (EPA)

1 NTU Standard, 60 mL (ISO)

10 NTU Standard, 60 mL (EPA)

10 NTU Standard, 60 mL (ISO)

100 NTU Standard, 60 mL (EPA)

100 NTU Standard, 60 mL (ISO)

CALIBRATION PROCEDURE

1. Press *ION to turn the meter on.

£ LaMotte

2. Press *IOK to select Measure. Main Menu

*Measure
Data Logging
Options

16:02:19 01/04/05

3. Rinse a clean tube (0290) three
times with the blank.

Below 1 NTU — The meter should be
blanked with a O NTU Primary
Standard or prepared turbidity-free
(<0.1 NTU) water. For the most
accurate results, use the same tube 5
for the blank and the sample.
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4.

Fill the tube to the fill line with the
blank. Pour the blank down the
inside of the tube to avoid creating

bubbles. Cap the tube.

Dry the tube with a lint-free cloth. Put
on a dry positioning ring. Cap the
tube. Wipe the tube thoroughly
again with a lint-free cloth.

Open the meter lid. Insert the tube
into the chamber. Align the index
notch on the positioning ring with
the index arrow on the meter. Close

the lid.

Press *|OK to select Scan Blank.
Remove the tube.

NOTE: For the best accuracy,
especially at low level turbidity, see
Tip 17 on page 43.

CALIBRATION & ANALYSIS

Turbidity

(F)

*Scan Blank

16:02:19

01/04/05
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Rinse a clean tube (0290), or the
same tube, three times with the
standard. Avoid spilling standard on
the outside of the tube.
IMPORTANT: While the tube is
inverted, wipe the lip of the tube to
remove droplets of liquid that may
be present. This will prevent liquid
from being trapped under the ring
when the tube is returned to an
upright position.

Fill the tube to the fill line with the
standard. Pour the standard down
the inside of the tube to avoid
creating bubbles. Cap the tube.

10.

Wipe the tube thoroughly again with
a lint-free cloth.

11.

40

Open the meter lid. Insert the tube
into the chamber. Align the index
notch on the positioning ring with
the index arrow on the meter. Close

the lid.
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12. Press *IOK to select Scan Sample. | Turbidity (F)
*Scan Sample
16:02:19 01/04/05
13. Observe the result. Turbidity (F)
0 [ ] 5 4 NTU
*Scan Sample v
16:02:19 01/04/05
14. Press ¥ and then press *IOK to Turbidity (F)
select Calibrate.
[ | 5 4 NTU
* Calibrate v
16:02:19 01/04/05
15. Use the ¥ or A to change the Calibrate
highlighted digits on the display to
match the concentration of the 0 5 4
turbidity standard. Press *IOK to -
accept a digit and move to the V, %, A
next digit. 16:02:19 01/04/05
Calibrate
00.4
V., %, A
16:02:19 01/04/05
Calibrate
00.50]
V., %, A
16:02:19 01/04/05
Calibrate
00.5[)
V, %, A
16:02:19 01/04/05

continue next page...
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Calibrate

00.50

V, %, A
16:02:19 01/04/05
16. When the value on the display Calibrate
matches the concentration of the
turbidity standard, press the *IOK 0 0 5 0
to select Set. =
* Set v
16:02:19 01/04/05
Or press V¥ press *IOK to return Calibrate
the meter to the default setting.
01.15
* Default A
16:02:19 01/04/05

17.

Press *IOK to proceed to Turbidity
analysis. Press @FF to turn the meter
off or press < to exit to a previous
menu or make another menu
selection.

Note: The meter will remember the last scanned blank reading. It is not necessary to
scan a blank each time the test is performed. To use the previous blank reading,
instead of scanning a new one, scroll to Scan Sample and proceed. For the most
accurate results, the meter should be blanked before each test and the same tube with
tube positioning ring should be used for the blank and the reacted sample.
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6. Calibrate

All of the sensors, except temperature, require periodic
calibration to assure high performance. You will find specific
calibration procedures for all sensors that require calibration in
the following sections. If a sensor listed is not installed in your
probe module, skip that section and proceed to the next sensor
until the calibration is complete.

A CAUTION: Reagents that are used to calibrate and check this
instrument may be hazardous to you health. Take a moment to

review Appendix D Health and Safety. Some calibration standard
solutions may require special handling.

6.1 Getting Ready to Calibrate

6.1.1 Containers Needed to Calibrate the Probe Module
The transport/calibration cup that comes with your probe module
serves as a calibration chamber for all calibrations and
minimizes the volume of calibration reagents required.

Instead of the transport/calibration cup, you may use laboratory
glassware to perform calibrations. If you do not use the
transport/calibration cup that is designed for the probe module,
you are cautioned to do the following:

v Perform all calibrations with the Probe Sensor Guard
installed. This protects the sensors from possible physical
damage.

v Use a ring stand and clamp to secure the probe module body
to prevent the module from falling over. Most laboratory
glassware has convex bottoms.

v" Ensure that all sensors are immersed in calibration solutions.
Many of the calibrations factor in readings from other
sensors (e.g., temperature sensor). The top vent hole of the
conductivity sensor must also be immersed during some
calibrations.
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Section 6

6.1.2 Calibration Tips

Page 34

1.

Calibrate

If you use the Transport/Calibration Cup for dissolved
oxygen (DO) calibration, make certain to loosen the seal to
allow pressure equilibration before calibration. The DO
calibration is a water-saturated air calibration.

The key to successful calibration is to ensure that the sensors
are completely submersed when calibration values are
entered. Use recommended volumes when performing
calibrations.

For maximum accuracy, use a small amount of previously
used calibration solution to pre-rinse the probe module. You
may wish to save old calibration standards for this purpose.

Fill a bucket with ambient temperature water to rinse the
probe module between calibration solutions.

Have several clean, absorbent paper towels or cotton cloths
available to dry the probe module between rinses and
calibration solutions. Shake the excess rinse water off of the
probe module, especially when the probe sensor guard is
installed. Dry off the outside of the probe module and probe
sensor guard. Making sure that the probe module is dry
reduces carry-over contamination of calibrator solutions and
increases the accuracy of the calibration.

If you are using laboratory glassware for calibration, you do
not need to remove the probe sensor guard to rinse and dry
the sensors between calibration solutions. The inaccuracy
resulting from simply rinsing the sensor compartment and
drying the outside of the guard is minimal.

If you are using laboratory glassware, remove the stainless
steel weight from the bottom of the probe sensor guard by
turning the weight counterclockwise. When the weight is
removed, the calibration solutions have access to the sensors
without displacing a lot of fluid. This also reduces the
amount of liquid that is carried between calibrations.

Make certain that port plugs are installed in all ports where
sensors are not installed. It is extremely important to keep
these electrical connectors dry.

YSI 556 MPS YSI Incorporated
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Section 6

6.1.3 Recommended Volumes

Follow these instructions to use the transport/calibration cup for
calibration procedures.

v

Ensure that a o-ring is installed in the o-ring groove of the
transport/calibration cup bottom cap, and that the bottom cap
is securely tightened.

NOTE: Do not over-tighten as this could cause damage to
the threaded portions.

Remove the probe sensor guard, if it is installed.

Remove the o-ring, if installed, from the probe module and
inspect the installed o-ring on the probe module for obvious
defects and, if necessary, replace it with the extra o-ring
supplied.

Some calibrations can be accomplished with the probe
module upright or upside down. A separate clamp and stand,
such as a ring stand, is required to support the probe module
in the inverted position.

To calibrate, follow the procedures in the next section,
Calibration Procedures. The approximate volumes of the
reagents are specified below for both the upright and upside
down orientations.

When using the Transport/Calibration Cup for dissolved
oxygen % saturation calibration, make certain that the vessel
is vented to the atmosphere by loosening the bottom cap or
cup assembly and that approximately 1/8” of water is present
in the cup.

Sensor to Calibrate Upright Upside Down

Conductivity 55ml 55ml

pH/ORP 30ml 60ml

YSI Incorporated

Table 6.1 Calibration Volumes
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6.2 Calibration Procedures

6.2.1 Accessing the Calibrate Screen

1. Press the On/off key to display the run screen.
2. Press the Escape key to display the main menu screen.

3. Use the arrow keys to highlight the Calibrate selection.

Main Menu
Run
Report
Sensor
File
Logging setup
System setup

736.4mmHg

01/20/2001 13:41:42 [

Figure 6.1 Main Menu

4. Press the Enter key. The Calibrate screen is displayed.

—  Calibrate———
Conductivity
Dissolved Oxygen (DO}

pH
ORP

745, 1mmHg

01/25/200111:33:29 [

Figure 6.2 Calibrate Screen
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6.2.2 Conductivity Calibration

This procedure calibrates specific conductance (recommended),
conductivity and salinity. Calibrating any one option
automatically calibrates the other two.

1. Go to the calibrate screen as described in Section 6.2.1
Accessing the Calibrate Screen.

2. Use the arrow keys to highlight the Conductivity selection.
See Figure 6.2 Calibrate Screen.

3. Press Enter. The Conductivity Calibration Selection Screen
is displayed.

—Conductivity calibration—

Specific Conductance

Conductivity
Salinity

745.1mmHg
01/25/2001 11:35:02 |

Figure 6.3 Conductivity Calibration Selection Screen

4. Use the arrow keys to highlight the Specific Conductance
selection.

5. Press Enter. The Conductivity Calibration Entry Screen is
displayed.
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Cond calibration

Enter SpCond mS/cm

10.

01/13/2001 16:03:53 [

739.8mmHyg

Figure 6.4 Conductivity Calibration Entry Screen

6. Place the correct amount of conductivity standard (see Table
6.1 Calibration Volumes) into a clean, dry or pre-rinsed
transport/calibration cup.

A WARNING: Calibration reagents may be hazardous to
your health. See Appendix D Health and Safety for more
information.

NOTE: For maximum accuracy, the conductivity standard
you choose should be within the same conductivity range as
the samples you are preparing to measure. However, we do
not recommend using standards less than 1 mS/cm. For
example:

v" For fresh water use a 1 mS/cm conductivity standard.

v" For brackish water use a 10 mS/cm conductivity
standard.

v For seawater use a 50 mS/cm conductivity standard.

NOTE: Before proceeding, ensure that the sensor is as dry
as possible. Ideally, rinse the conductivity sensor with a
small amount of standard that can be discarded. Be certain
that you avoid cross-contamination of solutions. Make
certain that there are no salt deposits around the oxygen and
pH/ORP sensors, particularly if you are employing standards
of low conductivity.
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YSI Incorporated

Section 6

7. Carefully immerse the sensor end of the probe module into

the solution.

Gently rotate and/or move the probe module up and down to
remove any bubbles from the conductivity cell.

NOTE: The sensor must be completely immersed past its
vent hole. Using the recommended volumes from Table 6.1
Calibration Volumes, should ensure that the vent hole is
covered.

Screw the transport/calibration cup on the threaded end of
the probe module and securely tighten.

NOTE: Do not overtighten as this could cause damage to
the threaded portions.

10. Use the keypad to enter the calibration value of the standard

you are using.
NOTE: Be sure to enter the value in mS/ecm at 25°C.

Press Enter. The Conductivity Calibration Screen is
displayed.

Cond calibration

Menu |

‘

19.69-
9.789.
35. 100
10.08.+
315.3w

739.6mmHg
01/27/2000 01:14:19 L AT

Figure 6.5 Conductivity Calibration Screen

12. Allow at least one minute for temperature equilibration

before proceeding. The current values of all enabled sensors
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will appear on the screen and will change with time as they
stabilize.

13. Observe the reading under Specific Conductance. When the
reading shows no significant change for approximately 30
seconds, press Enter. The screen will indicate that the
calibration has been accepted and prompt you to press Enter
again to Continue.

Calibrated

Henu |

ontinue

19.74-
10.00.s
33.8w:
10.09.:
312.2w

739.6mmHg
01/27/2000 01:15:33 FE i

Figure 6.6 Calibrated

14. Press Enter. This returns you to the Conductivity Calibrate
Selection Screen, See Figure 6.3 Conductivity Calibration
Selection Screen.

15. Press Escape to return to the calibrate menu. See Figure 6.2
Calibrate Screen.

16. Rinse the probe module and sensors in tap or purified water

and dry.

6.2.3 Dissolved Oxygen Calibration

This procedure calibrates dissolved oxygen. Calibrating any one
option (% or mg/L) automatically calibrates the other.

1. Go to the calibrate screen as described in Section 6.2. 1
Accessing the Calibrate Screen.
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NOTE: The instrument must be on for at least 20 minutes to
polarize the DO sensor before calibrating.

2. Use the arrow keys to highlight the Dissolved Oxygen
selection. See Figure 6.2 Calibrate Screen.

3. Press Enter. The dissolved oxygen calibration screen is
displayed.

DO calibration

DO mg/L

734.8mmHg

01/15/200113:27:41 8

Figure 6.7 DO Calibration Screen
DO Calibration in % Saturation
1. Use the arrow keys to highlight the DO% selection.

2. Press Enter. The DO Barometric Pressure Entry Screen is
displayed.

DOsat calibration

Enter Baroc mmHg

34.9

01/26/2000 06:17:11 (7 EEECHEE |

Figure 6.8 DO Barometric Pressure Entry Screen
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3. Place approximately 3 mm (1/8 inch) of water in the bottom
of the transport/calibration cup.

4. Place the probe module into the transport/calibration cup.

NOTE: Make sure that the DO and temperature sensors are
not immersed in the water.

5. Engage only 1 or 2 threads of the transport/calibration cup to
ensure the DO sensor is vented to the atmosphere.

6. Use the keypad to enter the current local barometric
pressure.

NOTE: If the unit has the optional barometer, no entry is
required.

NOTE: Barometer readings that appear in meteorological
reports are generally corrected to sea level and must be
uncorrected before use (refer to Section /0.10 Calibrate
Barometer, Step 2).

7. Press Enter. The DO% saturation calibration screen is
displayed.

DOsat calibkration
Henu

21.33-

01-'%.‘1

92 .4,
5 -61 pH
294.7

740.0mmHg

01/28/2000 18:41:04 (3

Figure 6.9 DO Sat Calibration Screen

8. Allow approximately ten minutes for the air in the
transport/calibration cup to become water saturated and for
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the temperature to equilibrate before proceeding. The current
values of all enabled sensors will appear on the screen and
will change with time as they stabilize.

9. Observe the reading under DO %. When the reading shows
no significant change for approximately 30 seconds, press
Enter. The screen will indicate that the calibration has been
accepted and prompt you to press Enter again to Continue.
See Figure 6.6 Calibrated.

10. Press Enter. This returns you to the DO calibration screen,
See Figure 6.7 DO Calibration Screen.

11. Press Escape to return to the calibrate menu. See Figure 6.2
Calibrate Screen.

12. Rinse the probe module and sensors in tap or purified water
and dry.

DO Calibration in mg/L

DO calibration in mg/L is carried out in a water sample which
has a known concentration of dissolved oxygen (usually
determined by a Winkler titration).

1. Go to the DO calibrate screen as described in Section 6.2.3
Dissolved Oxygen Calibration, steps 1 through 3.

2. Use the arrow keys to highlight the DO mg/L selection.

3. Press Enter. The DO mg/L Entry Screen is displayed.

YSI Incorporated YSI 556 MPS Page 43



Section 6

Page 44

DO calibration

Enter DO mg/L

8.56

01/26/2000 07:21:57 iy

Figure 6.10 DO mg/L Entry Screen

concentration.

NOTE: Be sure to completely immerse all the sensors.

water.

Screen is displayed.

Place the probe module in water with a known DO

Press Enter. The Dissolved Oxygen mg/L Calibration

DO calibration
Henu |

‘

21.31-
PSm
8.62:

5-44|:|H
298. 10

740.0mmHg

01/28/2000 18:50:09 (3

Figure 6.11 DO mg/L Calibration Screen
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Calibrate

Use the keypad to enter the known DO concentration of the
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7. Stir the water with a stir bar, or by rapidly moving the probe
module, to provide fresh sample to the DO sensor.

8. Allow at least one minute for temperature equilibration
before proceeding. The current values of all enabled sensors
will appear on the screen and will change with time as they
stabilize.

9. Observe the DO mg/L reading, when the reading is stable
(shows no significant change for approximately 30 seconds),
press Enter. The screen will indicate that the calibration has
been accepted and prompt you to press Enter again to
Continue.

10. Press Enter. This returns you to the DO calibration screen.
See Figure 6.7 DO Calibration Screen.

11. Press Escape to return to the calibrate menu. See Figure 6.2
Calibrate Screen.

12. Rinse the probe module and sensors in tap or purified water

and dry.
6.2.4 pH Calibration

1. Go to the calibrate screen as described in Section 6.2.1
Accessing the Calibrate Screen.

2. Use the arrow keys to highlight the pH selection. See Figure
6.2 Calibrate Screen.

3. Press Enter. The pH calibration screen is displayed.
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Calibrate

—pH calibration
2 point
3 peoint

735.1mmHg
01/26/2000 07:37:22 HEnEE |

Figure 6.12 pH Calibration Screen

Select the 1-point option only if you are adjusting a previous
calibration. If a 2-point or 3-point calibration has been
performed previously, you can adjust the calibration by
carrying out a one point calibration. The procedure for this
calibration is the same as for a 2-point calibration, but the
software will prompt you to select only one pH buffer.

Select the 2-point option to calibrate the pH sensor using
only two calibration standards. Use this option if the media
being monitored is known to be either basic or acidic. For
example, if the pH of a pond is known to vary between 5.5
and 7, a two-point calibration with pH 7 and pH 4 buffers is
sufficient. A three point calibration with an additional pH 10
buffer will not increase the accuracy of this measurement
since the pH is not within this higher range.

Select the 3-point option to calibrate the pH sensor using
three calibration solutions. In this procedure, the pH sensor
is calibrated with a pH 7 buffer and two additional buffers.
The 3-point calibration method assures maximum accuracy
when the pH of the media to be monitored cannot be
anticipated. The procedure for this calibration is the same as
for a 2-point calibration, but the software will prompt you to
select a third pH buffer.

Use the arrow keys to highlight the 2-point selection.

Press Enter. The pH Entry Screen is displayed.
YSI 556 MPS YSI Incorporated
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—pH calibration———

Enter 1lst pH

7.02

01/27/200110:42:32 3

Figure 6.13 pH Entry Screen

6. Place the correct amount (see Table 6.1 Calibration
Volumes) of pH buffer into a clean, dry or pre-rinsed
transport/calibration cup.

A WARNING: Calibration reagents may be hazardous to your
health. See Appendix D Health and Safety for more
information.

NOTE: For maximum accuracy, the pH buffers you choose
should be within the same pH range as the water you are
preparing to sample.

NOTE: Before proceeding, ensure that the sensor is as dry
as possible. Ideally, rinse the pH sensor with a small amount
of buffer that can be discarded. Be certain that you avoid
cross-contamination of buffers with other solutions.

7. Carefully immerse the sensor end of the probe module into
the solution.

8. Gently rotate and/or move the probe module up and down to
remove any bubbles from the pH sensor.

NOTE: The sensor must be completely immersed. Using the

recommended volumes from Table 6.1 Calibration Volumes,
should ensure that the sensor is covered.

YSI Incorporated YSI 556 MPS Page 47



WESTBAY MULTI-PORT SYSTEM SAMPLING
AND
DECONTAMINATION PROCEDURES




Revision No.: 0
Date: 02/06
Page: 1 of 6
WESTBAY MULTI-PORT SYSTEM SAMPLING AND
DECONTAMINATION PROCEDURES

The Westbay Multi-Port System (Westbay System) 1s a multi-level sampling system that allow
discrete groundwater samples to be collected from multiple intervals within a single monitoring
well. Each interval is isolated with the use of packers to seal the well annulus between the
monitoring zones. Each monitoring interval contains a measurement port and a pumping port.
Sampling should be performed by a qualified individual trained in the operation of the Westbay
System.

1.0 Westhay Svstem Sampling Procedures

1.1 The sampling procedures outlined in this section are the same for each momitoring zone in
every well. Within each monitoring interval, a measurement port is installed as part of the
MP System. The measurement ports incorporate a valve in the wall of the coupling, with

an alignment notch on the opposite, inside wall of the coupling.

1.2 The Westbay sampling probe (currently the MOSDAX Sampler Probe Model 2531), the
Westhay MOSDAX Automated Groundwater Interface (MAGI), Westbay sample bottles,
and laboratory supplied sample bottles are required to perform the sampling.

1.3 Review Westbay’s as-built well diagrams to determine the depths of each monitoring zone

and associated measurement ports for the well being sampled.

1.4 Assemble the tripod and wireline cable reel above the well, and attach the evacuation port
coupling to the top of the MP System. Designate a location with a clean stable surface for
handling the sample bottle string such that the bottles do not come in contact with the

ground surface.

1.5  Using new disposable gloves, assemble the sample bottles (maximum of 4) using the
wrenches provided in the Westbay kit to snug the connections between the sample bottles
and the connector tubing. Confirm that the o-rings on the connector tubing are present and
intact. Replace o-rings if necessary. Using the valve tool, close the valve on the bottom

sampling tube, and open the valves between each bottie.
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The sample bottles can now be attached to the sampling probe. The MAGI also needs to be
connected to the sampling probe. Lastly, attach the MAGI to the battery source by clipping
the red lead to the positive battery terminal and the black lead to the negative battery
terminal. NOTE: It is important to connect the sampling probe to the MAGI prior to
connecting the MAGI to the power source to avoid the potential for an electric shock to the
sampling technician or an electrical surge to the MAGL

The sampling probe and bottles are now ready to be placed in the monitoring well. Ensure
the cable reel brake is on, and there is adequate slack in the wireline cable to maneuver the
sampling train into the monitoring well without kinking the cable. Usmg the MAGI,
activate the location arm on the sampling probe so it 1s in the extended position (the MAGI
display should indicate 15 to 16 revolutions). Carefully lift the sampling train into the
monitoring well, paying special attention to the connection between the wireline and
sampling probe so as not to kink the wireline. Lower the sample bottles and probe until the

location arm is firmly seated in the alighment notch of the evacuation collar.

Remove the slack from the wireline cable, and zero the reel counter.

With the sampling probe seated in the evacuation collar, the following Westbay surface
function checks must be performed and recorded on the groundwater sampling form:

¢ Record the ambient pressure indicted by the MAGI. This pressure reading is required
once per well, unless the well is being sampled over multiple days, in which case the
ambient pressure should be recorded at the start of sampling on subsequent days.

e Activate the shoe. The shoe should extend and the MAGI display should indicate 16 to
19 revolutions (23 revolutions in open air outside of the evacuation collar).

e Close the sampler valve. The motor should run for approximately 5 seconds, and the
MAGI display will indicate 1 revolution.

e Attach the vacuum pump to the fitting on the vacuum coupling. Note the pressure
reading on the MAG!. Begin applying a vacuum with the vacuum pump. The MAGI
display should maintain a constant pressure. If the pressure reading begins decreasing,
inspect for leaks at the face seal of the probe, the connection to the pump, and the
connection at the probe sampling valve. Repeat procedure as necessary to ensure seals
and connections are secure.

e Open the sampler valve.
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e Use the vacuum pump to apply a vacuum to the sample bottles. The vacuum should be
applied until the pressure inside the sample bottles 1s below 4 pounds per square inch
(ps1) as displayed on the MAGI.

e Close the sampler valve. A vacuum has now been applied to the sample bottles.

e Retract the shoe.

e (Confirm the cable reel brake is on and the reel counter has been zeroed. Retract the

location arm.

1.10 The sampling probe and bottles can then be lowered into the MP System well. The
sampling train should be lowered to the approximate sample depth, uniil the MAGI beeps
indicating the sampling probe has reached the magnetic reference installed on the MP
System (note that the beep system is not always reliable, so the depth readings show be
monitored). Raise the sampling probe approximately 3 feet to ensure the sampling probe

location arm is above the measurement port.

1.11 The location arm should then be activated, and the sampling probe and bottles can be
fowered until the location arm 1s secured in the measurement port aligmment notch, The
depth on the wireline reel counter should be checked against the Westbay System as-built

well diagram to verify the sample probe and bottles are at the correct measurement port.

1.12 When the sample probe and bottles are located at the correct measurement port, the

following steps are required, including recording data on the groundwater sampling form:

¢ Tighten the brake on the cable reel.

¢ Record the pressure reading inside the casing as displayed on the MAGI.

e Activate the shoe, noting that a pressure change on the MAGI display should occur
indicating a connection with the formation when the shoe is fully extended.

¢ Record the pressure reading of the formation as displayed on the MAGI.

¢ Open the sampler valve. NOTE: the pressure displayed on the MAGI will jump to a
significantly lower reading due to the vacuum applied to the sample bottles. The pressure
will then begin to climb as the sample bottles are filled with groundwater.

e Allow the sample bottles to fill with groundwater until the pressure displayed on the
MAG]I is the same as the formation pressure noted prior to opening the sampler valve.
NOTE: The Westbay MOSDAX Sampler Probe Model 2531 pressure transducer has a
reported accuracy of £ 0.25 %.
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Close the sampler valve,
Retract the shoe.
Record the pressure reading inside the casing as displayed on the MAGIL The pressure
reading should be similar to the original casing pressure recorded prior to activating the
shoe.
Ensure there is no slack in the wireline cable, and the cable reel brake is applied. Refract
the location arm, and retrieve the sample probe and bottles.
When the sampling probe reaches the top of the MP System, activate the location arm and
seat the probe in the alignment notch of the evacuation coupling. Provide adequate slack in
the cable so the probe will reach the designated bottle handling area without kinking the

cable.

Paying special attention not to kink the wireline cable at the connection to the sampling
probe, remove the sample probe and bottles from the monitoring well and lay out the unit

on a split PVC casing or other clean, level surface.

Close each of the valves connecting the sample bottles. Each of the bottles can then be

separated from the sampling train.

The sample bottles can then be used to fill laboratory-prepared sample containers. Hold the
sample bottle vertically over the laboratory sample container, with the top of the bottle
pointed away from the sampler’s face. Slowly open the top valve to release the pressure
from within the bottle. Close the top valve once the pressure has been released. The
bottom valve can then be opened and the groundwater can be directed into the laboratory

container.

lce should be present during each sampling event, and samples are to be placed in a cooler
with ice immediately after the samples are transferred from the Westbay bottles to the
laboratory supplied bottles. In the event a laboratory bottle is only partially filled with the
sample collected on a particular run, the laboratory bottle should be closed and placed in a
cooler with ice until subsequent runs with the Westbay sampling probe and bottles are

performed to complete the sample collection.

In the event multiple runs with the Westbay sampling probe and bottles are required to

collect the full sample volume from a particular monitoring zone, the Westbay sampling
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equipment does not need to be decontaminated between runs, Each run with the sampling
probe and bottles should be recorded and performed as described above in Sections 1.6

and 1.9.

Each sample will be appropriately labeled, logged on the chain-of-custody, and packaged
in a cooler with ice for delivery to the laboratory,

2.0 Westbav Sampling Probe and Bottles Decontamination Procedures

2.1  The Westbay sampling probe and bottles must be decontaminated prior to moving between
each monitoring zone (but not for multiple use within a single zone). Before disconnecting
the sampling probe and bottles from the MAGI, activate the shoe so it is extended out from
the sampling probe and open the sampling port valve. The decontamination process
includes the following:

¢ The equipment decontamination wash solution will consist of Liquinox (or equivalent)
and store-bought distilled water. The equipment rinse solution will consist of store-
bought distilled water. The wash and rinse process can be performed n clean 5-gallon
plastic buckets.

¢ Ensure that all the valves between sample bottles are open. Separate the sample bottles
from their end caps (valves and connection lines between sample bottles).

e Wash the Westbay sample bottles in the wash solution by using a brush to scrub the
inside and outside of the sample bottle. The bottle should then be rinsed by pouring
distilled water over the outside and through the inside of the sample bottle.

« Disconnect the sample bottle end caps (valves) from the connection lines. Swirl the
end caps in the wash solution and use a dedicated wash squirt bottle to direct a spray of
wash solution through the valve. Rinse with distilled water, including using a dedicated
rinse squirt bottle to rinse the valve.

¢ Use a dedicated wash squirt bottle to direct a spray of wash solution through the
connector line. Use a dedicated rinse squirt bottle to rinse the connector lines with
distilled water. Inspect o-rings for damage or wear, and replace if necessary.

e The sampling probe should NOT be completely submerged in the wash solution. A
scrub brush saturated in the wash solution may be used to scrub the exterior of the
probe. The sample tool must be disconnected from the MAGI prior to cleaning. To
clean the sample tool, use the dedicated wash squirt bottle to direct a spray of wash
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solution through the sampling port of the extended shoe. The wash solution will run
through the inside of the tool, and exit through the bottom of the sampling probe. Use
the dedicated rinse squirt bottle to rinse the sampling probe with distilled water by
directing a spray of distilled water through the sampling port of the extended shoe.
Finally, rinse the exterior of the sampling probe with distilled water. Visually inspect
the sampling port o-ring (seal) for damage or wear and replace as necessary to ensure a

seal between the sample tool and sample port.

2.2 Following decontamination, the Westbay sampling probe and bottles should be either
returned to the storage container, or assembled for additional sampling on a split PVC

casing or other clean, level surface.

2.3 Reference the Westbay Operations Manual for complete instructions on care, storage, and
use of the sampling probe and bottles. Among the details noted in the manual, it 1s
extremely tmportant that the sampling probe is NOT exposed to below freezing

temperatures or the pressure transducer could be damaged.
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1.0 INTRODUCTION

1.1 Problem Statement

The Site is an active wood treatment facility whose historical operations have affected soil and
groundwater. The Site has been undergoing remedial investigation, remedial planning, and
remedial action under the oversight of the US EPA since the late-1980s.

The primary objective of the groundwater monitoring within the context of the site-wide program
is to generate consistent data of known quality that can be used to enhance the understanding
of site-wide groundwater conditions. The groundwater monitoring frequency is defined in the
Comprehensive Groundwater Monitoring and Sample Analysis Plan (CGMSAP). The target
analytes and reporting limits for these groundwater monitoring events are also presented in the
CGMSAP on Tables 5-3, 5-4, and 5-6.

1.2 Project Description and Applicability

On behalf of Beazer East, Inc. (Beazer), Environmental Standards, Inc. (Environmental
Standards) has prepared this Quality Assurance Project Plan (QAPP). The QAPP presents the
project organization, objectives, procedures, functional activities, and specific quality assurance
(QA) and quality control (QC) activities associated with the evaluation of the potential presence,
if any, of site-related constituents in groundwater at the Cabot Carbon/Koppers Inc. Superfund
Site (Site) in Gainesville, Florida. The Koppers facility and the Cabot Carbon Site, located
immediately to the east of the Koppers property, have been undergoing remedial investigation,
remedial planning, and remedial action under the oversight of the US EPA for about 20 years.

This QAPP includes the activities associated with the organization; laboratory, data
management, and field activities; and data reporting and archiving for all field samples included
in this Project. The requirements of this QAPP are applicable to affiliated project personnel,
support groups, contractors, and subcontractors. This QAPP is intended to establish an overall
QA plan to provide the Project framework; additional requirements are presented in the
CGMSAP. Data Quality Objectives (DQOs) and general requirements associated with various
analysis, data generation, data reduction, and reporting activities are stipulated herein.

1.3 Purpose and Scope

The purpose of this QAPP is to detail the requirements for the performance of activities
associated with the sampling and laboratory analysis necessary to defensibly establish the
absence or presence of arsenic, semivolatile organic compounds, and volatile organic
compounds in groundwater samples collected at the Site.
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The scope of this document is to provide the appropriate QA procedures and QC measures to
be applied throughout the Project and to address the following items:

QA objectives

Laboratory procedures

Sample collection, handling, and preservation

Sample analysis, data reduction, validation, and reporting

Internal QC checks

QA performance and system audits

Preventive maintenance procedures and schedules

Data assessment procedures, including processing, interpretation, and presentation
Corrective actions

QA reports to management

1.4 Data Quality Objectives

The goals of data collection during the on-going groundwater monitoring sampling and
subsequent analysis of project samples are to identify the presence of site-related constituents
with defensible accurate analyses. Specifically, meeting appropriate DQOs, which will allow
Beazer to utilize the analytical data to the fullest extent possible, is required.

The Data Objectives for the project are established to ensure that the data generated are of
known and acceptable quality. Primary Data Objectives of this project are to:

¢ Monitor the presence or absence of targeted analytes with a known degree of
accuracy and precision.

e Generate consistent and defensible analytical data to provide an enhanced
understanding of the groundwater conditions at the Site.

o Generate analytical data that meet or exceed the quality assurance and quality
control indices detailed in Section 3.0 and on Tables 1 through 6.

Chemical analysis will be conducted on samples to determine if arsenic, a defined list of volatile
organic compounds, and a defined list of semivolatile organic compounds are present in
groundwater samples at the Site. The rationale for the selection of the specific analytes is
presented in the CGMSAP.

To ensure that the data generated are of known and acceptable quality to meet or exceed the
intended data collection purpose, this QAPP defines provisions for the following:

o Development of standards for performance related to the sampling and analytical
scope-of-work.

e Monitoring performance to determine compliance with the established methods.

¢ Reporting the activities associated with performance monitoring.

e Documented correction when performance does not conform to the established
standards.
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To achieve the Data Objectives, QA measures will be implemented throughout the Project to
ensure that the data generated meet or exceed the data quality indices relative to the accuracy,
precision, representativeness, comparability, and completeness data quality indicators. In
general, data quality will be monitoring and controlled through the documented calibration of
field and laboratory equipment following US EPA protocols and the collection and analysis of
field QC samples. Implementation of QA/QC measures will allow project personnel to assess
data quality relative to the Data Objectives.

The data quality from fixed-based laboratory analyses (using US EPA methods) will be critically
assessed by performing limited data validation for 90% of the data and full data validation for
10% of the data. These data validation activities are discussed in detail in Subsection 8.2.4.

1.5 Schedule

The anticipated schedule of activities is detailed below.

o Field sampling and analytical activities will be performed according to the schedules
provided in Tables 2-1, 2-2, and 2-3 of the CGMSAP.

o Samples will be delivered to the laboratory on a daily basis via courier or over-night
delivery.

e The laboratory will provide analytical results, complete data packages, and electronic
data deliverable (EDD) within 15 business days of sample receipt.

e The EDD will be screened for acceptability relative to the project database within
7 business days of receipt.

¢ An initial completeness review (see Section 8.2.4) will be performed within 7 business
days of each data package receipt.

o Areport will be prepared for Agency review within 90 business days of the receipt of the
laboratory data deliverables.

1.6 Special Training/Certification

All field personnel will have completed a training course of at least 40 hours that meets the
requirements specified in 29 CFR Part 1910.120(e) for safety and health at hazardous waste
operations and a refresher course of at least 8 hours that meets the requirements of

29 CFR Part 1910.120(e) for safety and health at hazardous waste operations within the last
12 months.

All individuals who plan to participate in field activities will notify the Field Technical Services
Field Team Leader of their intent to participate and provide evidence of current health and
safety training prior to commencement of sample collection activities. The Field Team Leader
will ensure that all participants who arrive at the site have provided evidence of health and
safety training. No other specialized training is anticipated for this project. Field personnel
performing sample collection activities will be properly trained in equipment use and procedures
necessary for each task prior to entering the field. The Field Technical Services Contractor will
employ its internal processes/procedures for establishing that personnel are adequately
experienced in the duties they are expected to carry out and receive any needed training.
Training courses or workshops on specific equipment, techniques, or procedures shall all be
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documented. It will be the responsibility of the Field Team Leader to ensure that field personnel
understand and comply with the applicable QAPP requirements for their individual tasks.

Personnel who are responsible for performing laboratory analyses will be properly trained by the
Laboratory Director or her/his designee to conduct the various laboratory analyses described in
this QAPP. The laboratories participating in this Project will have training programs that are
equivalent to those requirements in the National Environmental Laboratory Accreditation
Conference (NELAC/NELAP) Standards, Section 5.0 Quality Systems. The laboratory shall
have sufficient personnel with the necessary education, training, technical knowledge, and
experience for their assigned functions.



Beazer East, Inc.

Comprehensive Groundwater Monitoring and Sample Analysis Plan
QAPP

September 18, 2009

Revision 0

Page 5

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

2.1 Project Organization

This section describes the organizational structure and lines of authority. Project activities will
be performed within the framework of the organization and functions described in this section.
Emphasis is placed on the organization and entities responsible for the implementation and
administration of this QAPP. The organizational structure showing relationships of individuals
with key responsibilities is presented in Figure 2-1.

FIGURE 2-1: ORGANIZATIONAL STRUCTURE

Beazer Agency
Environmental Project
Manager Manager
Field Technical QA Oversight Laboratory
Services Project Manager Manager
Manager

Laboratory QA
Coordinator

The organizational structure is designed to provide clear lines of responsibility and authority.
This control structure encompasses the following activities:

Identifying lines of communication and coordination.

Monitoring project schedules and performance.

Managing key technical resources.

Providing periodic progress reports.

Coordinating support functions such as laboratory analysis and data
management.

. Rectifying deficiencies and issues.

Field and laboratory personnel providing services in support of Project efforts will perform work
in strict compliance with the appropriate contract specifications for the activity.

QA personnel will have sufficient authority, organizational freedom, and ability to perform the
following tasks:

. Identify QA problems.
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. Initiate, recommend, or provide solutions to QA problems through designated
channels.
. Ensure that project activities, including processing of information, delivery of

deliverables, and installation or use of equipment, are reviewed in accordance
with QA objectives.

. Ensure that deficiencies/nonconformances are corrected.

° Ensure that further processing, delivery, or use of data is controlled until the
proper disposition of a nonconformance, deficiency, or unsatisfactory condition.

2.2 Agency Project Manager (PM)

US EPA Region IV is the primary agency for this Site. The Florida Department of
Environmental Protection (FDEP) and the Alachua County Environmental Protection Division
(ACEPD) are included on project correspondence and documents. The US EPA Region IV PM
has regulatory oversight responsibilities for this Project, including:

e Schedule meetings, if necessary, between the Agency and representatives of Beazer.
¢ Review and approve proposed schedules.
e Review and approve documents and reports.

2.3 Beazer Environmental Manager

The Beazer Environmental Manager holds overall management responsibility for the Project,
including the following:

o Approve documents prior to submission to US EPA Region IV and other
organizations.

. Represent Beazer at meetings.

° Review and analyze overall task performance with respect to Project
requirements.

o Define project objectives for the Project as a whole.

2.4 Field Technical Services Project Manager

The Field Technical Services Project Manager will assist the Beazer Environmental Manager
with the overall Project, including objectives, scope, schedule, and regulatory submittals. Other
responsibilities include promoting continuity, reporting to the Beazer Environmental Manager
and QA Oversight Manager, and providing support and guidance for all activities at the Site.
The Field Technical Services Project Manager will have overall responsibilities for field and
Agency reporting activities.

2.5 QA Oversight Manager

The QA Oversight Manager will oversee all quality assurance aspects of the Project. Specific
tasks include:

. Reporting directly to the Beazer Environmental Manager.
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Advising the Beazer Environmental Manager on issues relating to data quality.
Review of project documents.
QA oversight of field sampling and analytical and data validation activities.

Supporting the analytical laboratories relative to sample preparation and analysis
issues.

Supporting the Project Team relative to sample collection and data issues.

2.6 Laboratory Project Manager

The Laboratory Project Manager will schedule project analytical activities, monitor analytical
status/deadlines, approve laboratory reports, coordinate data revisions/corrections and
resubmission of packages, and communicate sample preparation and analyses issues to the
QA Oversight Manager and Field Technical Services Project Manager on a real-time basis. The
Laboratory Project Manager will provide direction/support for administrative and technical
project staff, interface with laboratory project staff on technical issues, and provide QA oversight
of analytical data. The Laboratory Project Manager will contact the Field Technical Services
Project Manager, if at any point, there is a need to deviate from the QAPP.

2.7 Laboratory QA Coordinator

The Laboratory QA Coordinator will ensure conformance with authorized policies, procedures,
and sound laboratory practices as necessary. The Laboratory QA Coordinator will inform the
Laboratory Project Manager of any nonconformances, introduce control samples into the
sample train, and establish testing lots. In addition, the Laboratory QA Coordinator will approve
laboratory data before reporting or transmittal to permanent storage and will be responsible for
retention of supporting information such as control charts and other performance indicators to
demonstrate that the systems that produced the data were in control. The Laboratory QA
Coordinator will also review results of internal QA audits and recommend corrective actions and
schedules for their implementation.

The responsibilities of the Laboratory QA Coordinator will include the following:

¢ Administering the laboratory QA/QC program.
Implementing QC procedures for each test parameter.

¢ Reviewing analytical results, including raw data, calculations, and laboratory
logbooks.

e Monitoring proper documentation and maintenance of the records.

Identifying and implementing training requirements for the laboratory analytical
personnel.

Overseeing QA/QC implementation at the laboratory on a daily basis.
Identifying QA/QC problems and recommending appropriate corrective action.
Preparing status reports (progress, problems, and recommended solutions).
Preparing reports documenting completion of corrective actions.
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL OBJECTIVES

3.1 General

DQOs are assessed by monitoring QA measures, such as accuracy, precision,
representativeness, comparability, and completeness, as discussed in Subsection 1.4. Specific
gualitative DQOs are presented in detail in Section 11.0 and on Tables 1, 2, 3, 4, 5, and 6 of this
QAPP. The objectives associated with accuracy and precision of laboratory results are
assessed through an evaluation of the results of QC samples. The accuracy of field
measurements for temperature and other field parameters will be assessed by equipment
calibration, as described in the CGMSAP.

3.2 Quality Control Samples

QA will be verified by maintaining site logs, by documenting field activities, and by collecting and
analyzing QC samples. QC samples will be used to assess laboratory performance and gauge
the likelihood of cross-contamination associated with both field and laboratory activities. QC
samples will be collected and analyzed in conjunction with samples designated for laboratory
analysis using US EPA methods.

3.2.1 Field Quality Control Samples

Standard analytical QC checks that will be instituted by field personnel may include the
following:

Trip Blank Samples

Field Blank Samples

Equipment Rinsate Blanks

Filter Blank Samples

Field Duplicate Samples

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

Additional information concerning field quality control sampling and analysis requirements are
summarized in the CGMSAP in Section 4.0 and on Table 4-1.

3.2.2 Laboratory Quality Control Samples

Standard analytical QC checks that may be instituted by laboratory personnel will include , but
not be limited to, the following:

o Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
e Surrogate Spiking
¢ Internal Standard Spiking
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Method Blanks

Laboratory Control Samples
Laboratory Duplicate Samples
Temperature Blanks

These types of laboratory QC samples are discussed in the following subsections.

3.2.2.1 Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate (MS/MSD) samples are investigative samples to which
known amounts of compounds are added in the laboratory before extraction/digestion and
analysis. The recoveries for spiked analytes can be used to assess how well the method used
for analysis recovers target analytes in the site-specific sample matrix. For this Project, at least
one set of MS/MSD samples will be collected and analyzed for each 20 Beazer samples
collected or one per shipment. The laboratory will prepare and analyze one set of MS/MSD
samples for every batch of 20 (or less) samples. The laboratory will utilize a project sample for
the MS/MSD pair for every batch that includes a project sample.

3.2.2.2 Surrogate Spiking

Surrogate spiking will be performed for organic analysis of samples and will consist of adding
reference compounds to samples before sample preparation. Surrogate compound recovery
will be used to assess method accuracy on a sample-specific basis. Surrogate compounds will
be added to investigative and QA/QC samples as appropriate to the analytical method as
indicated on Table 2 and Table 3.

3.2.2.3 Internal Standard Spiking

Internal standard spiking consists of adding reference compounds to samples after preparation
but prior to analysis for both organic and inorganic methods. Internal standard analytes will be
used to perform quantitation of all target analytes for SW-846 Methods 6020, 8260B, and
8270C. Internal standard compounds will be added to all investigative and QA/QC samples as
indicated on Tables 1, 2 and 3.

3.2.2.4 Laboratory Method Blanks

Method blanks consist of materials and reagents (e.g., analyte-free water) that are prepared in
the same manner as the associated samples (e.g., digested, extracted) and that are analyzed
and reported in the same manner as the associated investigative samples. Method blanks are
used to evaluate potential contamination due to sample preparation and analysis. Laboratory
method blanks will be performed as indicated in the analytical method and as indicated on
Tables 1, 2, and 3.

3.2.2.5 Laboratory Control Samples

A laboratory control sample (LCS) is a sample of laboratory certified material that is fortified
(spiked) with the analytes of interest or a certified reference material that is prepared and
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analyzed in the same manner as investigative samples. LCS data are used to monitor
analytical accuracy and laboratory performance. LCSs will be performed as indicated in the
analytical method and as indicated on Tables 1, 2, and 3.

3.2.2.6 Temperature Blanks

The purpose of preparing temperature blanks and their shipment in sample coolers from the
field is to enable the laboratory to determine cooler (and sample) temperature upon their receipt
at the laboratory. A temperature blank will be provided in each cooler sent from the laboratory
to the field.
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4.0 FIELD INVESTIGATION PROCEDURES

Detailed descriptions of the procedures for the sampling, identification, packaging, and handling
of project samples; the decontamination of sampling equipment; and the maintenance of
sampling equipment are presented in the CGMSAP.

Field investigation and sampling procedures will be conducted such that samples are

representative of the medium sampled and the resultant data can be compared to other data
sets.
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5.0 SAMPLE IDENTIFICATION, DOCUMENTATION, AND CUSTODY

Field sampling personnel are responsible for the collection, description, documentation,
labeling, packaging, storage, handling, and shipping of samples obtained in the field. Proper
field practices are necessary to ensure sample integrity from collection through laboratory
analysis and data reporting. To meet the Data Objectives of this QAPP, information relative to
the Project samples will be properly described and documented and samples will be labeled,
preserved, packaged and shipped to the laboratory for analysis in appropriate sample
containers, under the recommended temperature conditions, and with a Chain-of-Custody
Record. The sample identification system for this Project is presented in the CGMSAP.

Laboratory-supplied sample kits with custody seals, field Chain-of-Custody Records, packing
materials, and US EPA-recommended sample containers and preservation methods presented
on Table 3-1 in the CGMSAP will be used for all Project samples during sample collection and
transport to the laboratory.

51 Sample Chain-of-Custody

Laboratory evidentiary files will be maintained by the Field Technical Services Project Manager
and the Laboratory QA Coordinator and will include information that defines the Project in its
entirety. The chain-of-custody will be initiated in the field and will continue through receipt at the
laboratory.

5.1.2 Sample Custody in the Field

Procedures for sample custody in the field are provided in Section 5.6 of the CGMSAP.
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5.1.3 Sample Custody in the Laboratory

The following subsections describe the Chain-of-Custody procedures associated with sample
receipt, storage, tracking, and documentation by the laboratory.

5.1.3.1 Sample Receipt

A designated Laboratory Sample Custodian will be responsible for samples received at the
laboratory. The Laboratory Sample Custodian will be familiar with custody requirements and
the potential hazards associated with environmental samples. In addition to receiving samples,
the Laboratory Sample Custodian will also be responsible for documenting sample receipt,
storage before and after sample analysis, and the proper disposal of samples. Upon sample
receipt, the Sample Custodian will:

° Inspect the sample containers for integrity and ensure that custody seals are
intact on the shipping coolers. The temperature of the samples upon receipt and
the presence of leaking or broken containers will be noted on the Chain-of-
Custody Record/sample receipt forms.

. Sign (with date and time of receipt) the Chain-of-Custody/sample analysis
request forms, thereby assuming custody of the samples and assign the
laboratory sample identification numbers.

. Compare the information of the Chain-of Custody Record/sample receipt with the
sample labels to verify sample identity. Any inconsistencies will be resolved with
the Field Technical Services Project Manager before sample analysis proceeds.

° Store samples in accordance with Subsection 5.1.3.2.

5.1.3.2 Sample Storage

Analytical samples will be stored in a locked refrigerator and maintained at < 6°C but not frozen,
with the exception of the aqueous sample aliquots for metals that may be maintained at ambient
temperature with acid preservation. The temperature will be monitored and recorded daily by
laboratory personnel.

5.1.3.3 Sample Tracking

Each sample will receive a unique laboratory sample identification number at the laboratory
when the sample is logged into the laboratory information management system.

A sample extraction or digestion record will be prepared. Laboratory data will be entered on the
sample extraction form and permanently recorded in a laboratory logbook.

The laboratory will maintain a sample tracking system that documents the following:
° Organization/individual who performed sample analyses.

° Date of sample receipt, extraction or digestion, and analysis.
. Names of analysts.
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. Sample preparation procedures.

. Analytical methods used to analyze the samples.

. Calibration and maintenance of instruments.

° Deviations from established analytical procedures, if applicable.

. QC procedures used to ensure that analyses were in control during data
generation (instrument calibration, precision checks, method standards, method
blanks, etc.).

° Procedures used for the calculation of precision and accuracy for the reported
data.

. Statement of quality of analytical results.

5.2 Record-Keeping

This CGMSAP will be distributed to each contractor responsible for the collection, generation,
and interpretation of field and analytical data. The Field Services Technical Manager will be
responsible for ensuring that necessary revisions are made such that the CGMSAP is up-to-
date with actual practices and will distribute the updates The document control format used in
this CGMSAP will identify the CGMSAP revision number and revision date.

Analytical data for this Project will be reported in both an electronic data deliverable (EDD) and
an Adobe® Acrobat® .pdf electronic analytical data package. The EDD format is presented as

Appendix B. The EDD will be generated by the laboratory and will be used to facilitate loading
the analytical data into the Project database.

Analytical data packages will be prepared by the laboratory for all sample analyses performed.
Initial analytical results will be provided by the laboratory within 15 business days of sample
receipt. Complete data packages will be provided by the laboratory in an Adobe® Acrobat® .pdf
electronic format for all analyses within 15 business days of sample receipt. The Adobe Acrobat
.pdf electronic data package will be submitted to the Field Technical Services Project Manager.
A summary of results will be provided to other necessary personnel for use in checking the
Project analytical database against hardcopy results or other preliminary evaluation.

Appropriate records will be maintained to provide adequate documentation of the entire data
generation process, including field sampling and laboratory analysis. Field sampling records will
include maintaining field logs and sample Chain-of-Custody documentation. Field QA/QC
samples will be documented on both the field log and sample Chain-of-Custody Records.

The final evidence file will be the central repository for documents relevant to sampling and
analysis activities as described in this QAPP. Beazer, the Field Technical Services Project
Manager, and the Quality Assurance (QA) Project Manager will maintain the files for this
Project, including all relevant records, correspondence, reports, logs, data, field records,
pictures, subcontractor reports, analytical data, and data reviews. The file will include the
following information if generated:
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Field records

Field data and data deliverables

Photographs

Drawings

Sample logs

Laboratory data deliverables

Data validation reports

Field and laboratory audit reports, if applicable
QA reports

Custody documentation

5.3 Sample Packaging and Shipment

Samples will typically be packed and delivered to the laboratory via laboratory courier or field
personnel. If samples are shipped for overnight delivery to the contracted laboratory, all
applicable US Department of Transportation (US DOT) regulations, consulting corporate
guidelines, and International Air Transport Association (IATA) standards (as detailed in the most
current edition of IATA Dangerous Goods Regulations for hazardous materials shipments) will
be adhered to.
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6.0 CALIBRATION PROCEDURES

This section provides the requirements for calibration of measuring and test
equipment/instruments used in field sampling and laboratory analysis. The calibration
procedures stipulated in this QAPP are designed to ensure that field equipment and
instrumentation are calibrated to operate within manufacturer specifications and that the
required traceability, sensitivity, and precision of the equipment/instruments are maintained.
Measurements that affect the quality of an item or activity will be taken only with instruments,
tools, gauges, or other measuring devices that are accurate, controlled, calibrated, adjusted,
and maintained at predetermined intervals to ensure the specified level of precision and
accuracy.

6.1 Field Equipment Calibration and Procedures

The Field Technical Services Field Team will be utilizing equipment that will require calibration
for this Project. All meters will be calibrated as described in Section 5.2.2 of the CGMSAP.

6.2 Laboratory Equipment Calibration

Instruments and equipment used in the laboratory will be controlled by a formal calibration
program. The program will verify that the equipment has the proper calibration range, accuracy,
and precision to generate data comparable with specific requirements. All calibration will be
performed by laboratory personnel experienced in the referenced methods for the analysis of
Project samples for the constituents of concern in accordance with Tables 1, 2, and 3.

The laboratory will provide all data and information to demonstrate that the analytical system
was properly calibrated at the time of analysis, including calibration method, required frequency,
source of standards, response factors, linear range, check standards, and applicable control
limits, as part of the data deliverables.

Before any instrument is used as a measuring device, the instrument’s response to reference
materials must be determined. The manner in which various instruments are calibrated is
dependent on the particular type of instrument and its intended use. Preparation of reference
materials used for calibration will be documented in a laboratory notebook.

The two types of laboratory instrument calibration are initial calibration and continuing
calibration verification. Initial calibration procedures establish the calibration range of the
instrument. Typically, multiple analyte concentrations are used to establish the calibration range
and calibration data. The laboratory evaluates the resulting calibration data as detailed on
Tables 1, 2, and 3.

Continuing calibration verification usually measures the instrument’s response to fewer
calibration standards and requires instrument response to fall within certain limits (e.g., 20%) of
the initial measured instrument response. Continuing calibration verification may be used within
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an analytical sequence to verify stable calibration throughout the sequence and/or to
demonstrate that instrument response did not drift during a period of non-use of the instrument.

The QA/QC measures on Tables 1, 2, and 3 will be used for calibration, calibration verification,
and subsequent sample analyses. In addition, the following procedures will be used for the
calibration of balances and thermometers.

6.2.1 Balances

Laboratory balances will be calibrated and serviced annually by a certified external contractor.
In addition, the analyst will check the balance daily before use. A record of calibrations and
daily checks will be maintained in the balance log.

6.2.2 Thermometers

Oven and refrigerator thermometers will be calibrated annually against a NIST-certified
thermometer in the range of interest. Annual calibrations will be recorded in a calibration
notebook. Daily oven and refrigerator readings will be monitored and recorded.

6.2.3 Records

Records will be maintained as evidence of required calibration frequencies, and equipment will
be marked suitably to indicate calibration status. If marking on the equipment is not possible,
records traceable to the equipment will be readily available for reference.
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7.0 ANALYTICAL PROCEDURES

Routine analytical services are performed using standard US EPA-approved methodology.
Analytical methods and reporting limits are cited in Section 5.7 of the CGMSAP.
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING

A flow diagram depicting the general relationship of data collection, reduction, validation,
management, and reporting is shown in Figure 8-1.

8.1 Field and Technical Data

Section 5.7 of the CGMSAP presents the data reduction, validation, and reporting requirements
for the field and technical data.
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FIGURE 8-1: DATA MANAGEMENT FLOW CHART
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8.2 Laboratory Data Documentation

The laboratory for the Project will retain records of the analytical data for a minimum of 5 years
after Project completion.

8.2.1 Data Reduction

Data reduction is performed by the individual analysts and consists of calculating concentrations
in samples from the raw data obtained from the measuring instruments. The complexity of the
data reduction is dependent upon the specific method and the number of discrete operations
(i.e., extractions/ digestion, dilutions, and levels/concentrations) involved in obtaining a sample
that can be measured.
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For all analytical methods, sample response will be applied to the average response factor or
the regression line to obtain an initial raw result, which will then be factored into equations to
obtain the estimate of the concentration in the original sample. Rounding will not be performed
until after the final result has been obtained to minimize rounding errors; results will not normally
be expressed in more than three significant figures.

Copies of raw data and calculations used to generate the final results will be retained on file to
allow reconstruction of the data reduction process at a later date.

8.2.2 Laboratory Data Review

System reviews are performed at all levels. The individual analyst constantly reviews the quality
of data through calibration checks, QC sample results, and performance evaluation samples.
These reviews will be performed prior to submission to the Laboratory Project Manager.

Criteria for analytical data review/verification include checks for internal consistency, transmittal
errors, laboratory protocol, and laboratory QC. QC sample results and information documented
in field notes will be used to interpret and evaluate laboratory data. The laboratory QA
Department will independently conduct a complete review of selected reports to confirm
analytical results.

The laboratory will complete data verification procedures, including:

. Verifying analyses requested.
Preliminary data proofing for anomalies - investigation and corrections, where
possible.

. Reviewing laboratory data sheets for reporting/method detection limits, holding

times, surrogate recovery performance, internal standard performance, and spike
recovery performance.
° Double-checking computerized data entry, if applicable.

The Laboratory Project Manager will review data for consistency and reasonableness with other
generated data and determine whether Project requirements have been satisfied. Selected
hardcopy output of data (chromatograms, spectra, integrations, etc.) will be reviewed to ensure
that results are interpreted correctly. Unusual or unexpected results will be reviewed, and a
determination will be made as to whether the analyses should be repeated. In addition, the
Laboratory Project Manager may recalculate selected results to verify the calculation procedure.

The Laboratory QA Coordinator will independently conduct a complete review of the Project
data to determine whether laboratory analytical requirements and the requirements for this
QAPP have been met. Discrepancies will be reported to the Laboratory Project Manager for
resolution.

Prior to final review/sign-off by the Laboratory Project Manager, laboratory personnel will verify
that the report deliverable is complete and in proper format, screen the report for compliance to
laboratory and QAPP requirements, and ensure that the Case Narrative addresses any noted
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deficiencies. The Laboratory Project Manager will perform the final laboratory review prior to
reporting the results to Field Technical Services Project Manager.

8.2.3 Data Reporting/Deliverable Package

The laboratory will be responsible for providing an approved electronic data deliverable (EDD;
see Appendix B) as well as an Adobe® Acrobat® .pdf of the hardcopy report (see Appendix A).
The deliverable package will contain final results (uncorrected for blanks and recoveries),
analytical methods, reporting/method detection limits, surrogate recovery data, method blank
data, and results of QC samples. In addition, special analytical problems and/or any
modifications of referenced methods will be noted. The number of significant figures reported
will be consistent with the limits of uncertainty inherent in the analytical method. Data are
normally reported in units commonly used for the analyses performed. Concentrations in liquids
are expressed in terms of weight per unit volume (e.g., micrograms per liter [ug/L]).

In addition, 100% of the data will be reported in full “Contract Laboratory Program (CLP)-like”
(as applicable to the SW-846 QC criteria) documentation data packages for independent data
validation in accordance with guidance from US EPA Guidance in Environmental Data
Validation (EPA QA/G-8, 2004). The format for the data package is provided in Appendix A.

QC results reported will include a method blank, matrix spike/matrix spike duplicate (MS/MSD)
samples, field QC samples, and laboratory control samples (LCSs). Sample data results
(including QC sample results) will also be provided in the electronic format. The laboratory is
responsible for reviewing the electronic data to ensure that these data are consistent with
hardcopy CLP-like results. Data discrepancies between the EDD submission and hardcopy
(pdf) results, if any, will be reconciled at validation; the contract laboratory and the Field
Technical Services Project Manager will be informed by the QA Oversight Manager so that
changes are made and the final hardcopy reports are made consistent with the EDD and
archived by the Field Technical Services Project Manager.

8.2.4 Data Review and Validation

The purpose of analytical data validation is to eliminate unacceptable data and to qualify data
for any data quality limitations identified during validation. In addition to the laboratory QA
review, the CLP-like reports will be evaluated and validated by the QA Oversight Manager for
the following:

Compliance with requested testing
Completeness

Reporting accuracy (including hardcopy to EDD)
Confirmation of receipt of requested items

For this Project, 90% of the data will undergo a limited data validation. The limited data
validation effort will include evaluation of holding times, potential contamination, MS/MSD
results, LCS results, surrogate recoveries, internal standard performance, initial calibration
performance, initial calibration verification performance, continuing calibration standard
performance, ICP/MS low-level initial calibration standard recoveries, ICP/MS interference
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check sample standard results, and ICP/MS serial dilution results. Raw data will not be
evaluated for the limited data validation effort.

In addition, 10% of the data will be validated with guidance from the National Functional
Guidelines for Organic Data Review (US EPA, June 2008) and National Functional Guidelines
for Inorganic Data Review (US EPA, October 2004). Analytical data from fixed laboratories will
be rejected and otherwise qualified with guidance on the National Functional Guidelines
referenced above. The data validation qualifiers listed below will be used for all Project
samples.

e Organic Data Validation Qualifiers

U This compound should be considered “not detected” because it was detected in a
laboratory method blank at a similar level.

J Quantitation is approximate due to limitations identified during data validation.

R Unusable result; analyte may or may not be present in sample.

uJ This analyte was not detected, but the reporting limit may or may not be higher due to a
bias identified during data validation.

¢ Inorganic Data Validation Qualifiers

U This result should be considered “not detected” because it was detected in a laboratory
blank at a similar level.

R Unusable result; analyte may or may not be present in sample

J Quantitation is approximate due to limitations identified during data validation.

uJ This analyte was not detected, but the reporting limit may or may not be higher due to a
bias identified during data validation.

8.3 Data Management

A copy of the Chain-of-Custody Record will be delivered to the Field Technical Services Project
Manager for inclusion in the Project files. Upon receipt and log-in of the samples at the
laboratory, the remaining sections of the Chain-of-Custody Record (e.qg., description of the
sample condition at the time of receipt, assigned laboratory identification number, and any
special conditions) will be completed. Discrepancies will be documented by the laboratory, and
the Field Technical Services Project Manager will be naotified.




Beazer East, Inc.

Comprehensive Groundwater Monitoring and Sample Analysis Plan
QAPP

September 18, 2009

Revision 0

Page 24

The field Chain-of-Custody Record information will be initially keyed into and maintained in the
laboratory’s database. A copy of the laboratory’s Chain-of-Custody Record, referred to as
sample receipt confirmation, will be sent to the Field Technical Services Project Manager
following sample log-in for verification of properly entered and handwritten Chain-of-Custody
Record requests and information such as sample identification numbers, analyses requested,
and the quantity of samples. In case of discrepancies between the Chain-of-Custody Record
and the sample receipt confirmation, the appropriate revisions will be communicated to the
laboratory for applicable Chain-of-Custody Record corrections. Corrected information on the
Chain-of-Custody Record will be recorded into the project data management system.

The samples received by the laboratory will be analyzed following internal QC procedures. The
laboratory’s hardcopies, on submission to the Field Technical Services Project Manager, will be
validated under the direction of the QA Oversight Manager with guidance from the National
Functional Guidelines discussed in Subsection 8.2.4; corrected if required information is missing
or is inadequately completed; and appropriate qualifiers will be added. Any data rejected during
data validation due to imprecision, holding time exceedance, and failure of relevant QC
measures will be qualified or not utilized for the Project.

The Field Technical Services Project Manager will check EDDs for an overall database format
compatibility and acceptability and will be responsible for the database and its maintenance.
The Field Technical Services Project Manager will also be responsible for the export of
validated data and the validation of EDDs. Tables with target analytes and levels of detection
for Project samples and relevant QC will be compiled by the Field Service Project Manager to
facilitate comparison with risk-based target concentrations.

8.4 Data Archival

Applicable electronic field and laboratory data collected from the Site during sampling will be
archived electronically. Backup tapes containing databases and programs or software utilities
will be maintained in a secure location.



Beazer East, Inc.

Comprehensive Groundwater Monitoring and Sample Analysis Plan
QAPP

September 18, 2009

Revision 0

Page 25

9.0 INTERNAL QUALITY ASSURANCE/QUALITY CONTROL

9.1 Field Analysis

Field analysis QC checks will consist of calibrations as detailed in the CGMSAP Section 5.2.2.

9.2 Laboratory Analysis

Internal laboratory QC checks will consist of the following:

Instrument performance checks.

o Instrument calibration.
Retrieval of documentation pertaining to instrument standards, samples, and
data.

° Documentation of sample preservation, transport, and analytical methodology.
Analysis of QC samples (discussed in Subsection 5.0).

o Meeting the specific method requirements on Tables 1, 2, and 3.

9.3 Reporting Checks

After validated laboratory data have been made available, the data will be compiled into tables
to facilitate the assessment of results. An independent check of the data entered into these
tables will be performed for accuracy and completeness, and corrections will be made as
addressed and discussed in Subsections 8.0 and 11.0.
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10.0 PREVENTIVE MAINTENANCE

10.1  Field Equipment

The ability to collect valid samples requires that field equipment be appropriately cleaned and
maintained. Field equipment will be maintained through following the procedures provided in
Section 5.0 of the CGMSAP.

10.2 Laboratory Equipment

The ability to generate valid analytical data requires that analytical instrumentation be properly
maintained. The laboratory will be responsible for appropriate maintenance for major
instruments. The elements of an effective maintenance program are identified below and
discussed in the following subsection:

. Instrument maintenance logbooks
Instrument maintenance and repair
. Available spare parts

10.2.1 Instrument Maintenance Logbooks

Each analytical instrument will be assigned an instrument logbook. Maintenance activities will
be recorded in the instrument logbook and the information entered will include:

Date of service

Person performing the service

Type of service performed and reason for service
Replacement parts installed (if applicable)
Miscellaneous information

If service is performed by the manufacturer or its representative, a copy of the service record
will be inserted into the page facing the logbook page where the above cited-information has
been entered.

10.2.2 Instrument Calibration and Maintenance

An overview of the routine calibration procedures used for analytical instrumentation is
presented in Section 6.0. Preventive maintenance and calibration by manufacturer service
representatives will be provided on a routine basis.

In addition to maintenance by manufacturer service representatives, procedures for routine
maintenance in accordance with manufacturer specifications for each analytical instrument will
be followed by the laboratory. This maintenance includes maintaining inventories of spare parts
used routinely (e.g., vacuum pumps and filaments for GC/MS and spare torches for ICP/MS).
Instrument operators have the responsibility to ensure that an acceptable inventory of spare
parts is maintained.
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11.0 DATA ASSESSMENT PROCEDURES

The overall QA objective for field activities, data analyses, and laboratory analyses is to produce
data of sufficient and known quality to provide consistent data to enhance the understanding of
groundwater conditions at the Site. Specifically, data will be developed using procedures
appropriate for the intended use.

Standard procedures are used so that data of known accuracy, precision, representativeness,
completeness, and comparability will be generated for each data set. Descriptions of these
criteria are presented in the following subsections.

The specific QA/QC objectives for this Project are summarized on Tables 1, 2, 3, 4, 5, and 6.

11.1  Precision

The degree of agreement between the numerical values of a set of duplicate samples
performed in an identical fashion constitutes the precision of the measurement.

During the collection of data using field methods and/or instruments, precision is checked by
reporting measurements at one location and comparing results. For example, measurements
are taken in pairs at a certain well and the values compared. The measurements are
considered sufficiently precise only if the values are within a specified percentage of each other.

Analytical precision is calculated by expressing, as a percentage, the relative percent difference
(RPD) between results of analyses of laboratory duplicate samples for a given analyte.
Precision is expressed by the following formula:

RPD = (C;-C;)  x 100
((C1+C))/2)

Where: C: = Value of original sample
C, = Value of duplicate sample

Specific precision objectives for laboratory duplicate samples, including MSDs, are presented
on Tables 4, 5, and 6.

For aqueous field duplicate samples, the evaluation criterion is 20% RPD if both results are
greater than or equal to 5x the reporting limit; the difference must be less than the reporting limit
if at least one of the results is < 5x the reporting limit.

11.2  Accuracy

Accuracy is the degree of agreement of a measurement, X, with an accepted reference or true
value, T. Accuracy is usually expressed as the difference between the two values, X-T, or the
difference as a percentage of the reference or true value, 100(X-T)/T; accuracy is also

sometimes expressed as a ratio X/T. Accuracy, which is a measure of the bias in a system, is
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assessed by means of reference samples and percent recoveries. Error may arise due to
personal, instrumental, or method factors.

The two types of analytical check samples are laboratory control samples and matrix spike
samples. Analytical accuracy is expressed as the percent recovery of an analyte that has been
added to the control sample or a standard matrix (e.g., blank soil) at a known concentration prior
to analysis.

The formula used to calculate accuracy for the laboratory control sample is:
Accuracy = % Recovery = (AT/A") x 100

Where: AT = The total concentration of the analyte measured or recovered.
AF = The concentration of the analyte spiked.

When calculating accuracy in the matrix spike analysis, a correction for background
concentration found in the unspiked sample must be made. The formula is:

Accuracy = % Recovery= A'™-A° 100
AF
Where: AT = The concentration of the analyte measured or recovered.
A° = The unspiked concentration of the analyte.
AF = The concentration of the analyte spiked.

In general, the accuracy objectives are based on the analytical method as indicated on
Tables 4, 5, and 6.

11.3 Completeness

Completeness is a measure of the degree to which the amount of sample data collected meets
the needs of the sampling program and is quantified as the relative number of analytical data
points that meet the acceptance criteria (including accuracy, precision, and any other criteria
required by the specific analytical method used). Completeness is defined as a comparison
between actual numbers of usable data points expressed as a percentage of expected number
of points.

The QA objectives for completeness will be based upon QA protocols. The ability to meet or
exceed this completeness objective is dependent on the nature of samples submitted for
analysis. If data cannot be reported without qualification, project completion goals may still be
met if the qualified data (i.e., data of known quality, even if not perfect) are suitable for specified
project goals. Percent completeness will be expressed as the ratio of the total number of usable
results relative to the total number of analytical results. The total number of usable analytical
results will be the total number of results minus any results that are rejected during data
validation activities. The project goal for completeness is 90%.
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11.4 Representativeness

Representativeness expresses the degree to which sample data are accurate and precisely
represents a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. Representativeness is a qualitative parameter associated with the
proper design of the sampling program. The representativeness criterion can, therefore, be met
through the proper selection of sampling locations, the collection of a sufficient number of
samples, and using US EPA-approved and standardized sampling procedures to describe
sampling techniques and the rationale used to select sampling locations to ensure
representativeness of the sample data.

Representativeness will also be measured by the collection of field duplicates, as appropriate.
Comparison of the analytical results from field duplicates will provide a direct measure of
individual sample representativeness.

11.5 Comparability

Comparability is a qualitative parameter used to express the confidence with which one data set
can be compared with another. The comparability of the data, a relative measure, is influenced
by sampling and analytical procedures. By providing specific protocols for obtaining and
analyzing samples, data sets should be comparable regardless of who collects the sample or
who performs the sample analysis.

The laboratory will be responsible for enhancing comparability by using the following controls:

. Adherence to current, standard US EPA-approved methodology for sample
preservation and analysis.
Compliance with holding times and analysis consistent with this QAPP.

. Consistent reporting units for each parameter of similar matrices.

° NIST-traceable standards, when applicable.

11.6  Reconciliation With Data Quality Objectives

The Field Technical Services Project Manager in conjunction with the QA Oversight Manager
will determine whether field and validated analytical data or data sets meet the requirements
necessary for decision-making. The results of measurements will be compared to the goals and
requirements set forth in this QAPP. As data are evaluated, anomalies in the data or data gaps
may become apparent to the data users. Data that do not meet the data users’ needs will be
identified and appropriately noted so that decision-makers are aware of data limitations. The
process of reconciling project data with the DQOs will be performed with guidance from the
Guidance for Data Quality Assessment, Practice Methods for Data Analysis (US EPA QA/G-9,
July 2000).
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12.0 FEEDBACK AND CORRECTIVE ACTION

Responsibilities for feedback and corrective action for the field team are described in Section
5.8 of the CGMSAP. Responsibilities for the laboratory are described in this section.

12.1 Feedback Mechanism

There are mechanisms within the Project structure that allow for the identification, feedback,
and control of any nonconformances or deficiencies. In general, the technical personnel
involved with the project are responsible for reporting suspected technical nonconformances
through standard communication channels established by the organizational structure. In the
same manner, Project personnel are responsible for reporting suspected QA nonconformances.

12.2  Corrective Action

The laboratory has the responsibility to monitor the quality of the analytical system. The
laboratory will verify that QC procedures are followed and that the analytical results of QC
samples are within the acceptance criteria. The verification requires that the laboratory assess
the correctness of the following items, as appropriate:

Sample preparation procedure

Initial calibration

Calibration verification results

ICP/MS interference check sample results
Method blank result

LCS results

MS/MSD results

Surrogate recoveries

Internal standard performance

If the assessment reveals that the QC acceptance criteria are not met, the laboratory must
immediately evaluate the analytical system and correct the problem. The analyst will notify the
Laboratory Project Manager and Laboratory QA Coordinator of the problem and, if possible, will
identify potential causes and suggest correct action. Figure 12-1 presents the pathway for
corrective actions (page 32).

The nature of the corrective action obviously depends on the problem. For example, if a
continuing calibration verification standard is determined to be out-of-control, the corrective
action may require recalibration of the analytical system and reanalysis of all samples analyzed
since the last acceptable continuing calibration standard.

When the appropriate corrective action measures have been implemented and the analytical
system is determined to be “in control,” the analyst will document the problem, the corrective
action taken, and resultant data demonstrating that the analytical system is in control. Copies of
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the documentation will be provided to the Laboratory Project Manager, the Laboratory
QA Coordinator, the Field Technical Services Project Manager, and the QA Oversight Manager.

Data generated concurrently with an out-of-control system will be evaluated for usability relative
to the nature of the deficiency. If the deficiency does not impair the usability of the results, data
will be reported and the deficiency will be addressed in the Case Narrative. If sample results
are impaired, the Laboratory Project Manager and Field Technical Services Project Manager will
be notified and appropriate corrective action (e.g., reanalysis) will be taken.

The specific approach to corrective action procedures for laboratory instruments will be those
contained in the procedures specified in the laboratory quality assurance plan necessary to
meet the DQOs of this QAPP.



Figure 12-1 Critical Path for Laboratory Corrective Action
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13.0 QUALITY ASSURANCE REPORTS

13.1  Field QA Reports

The requirements for field QA reporting are provided in Section 5.7.3 of the CGMSAP.

13.2 Laboratory QA Reports

The laboratory QA Coordinator will immediately notify the Field Technical Services Project
Manager and QA Oversight Manager of any laboratory QA situations that require corrective
action.

13.3 Data Submittals

The electronic data deliverable and full data packages will summarize the deviations from
approved protocols and significant data findings in the Case Narratives. The laboratory will
provide the data packages to Field Service Project Manager. The Field Technical Services
Project Manager will provide a report for delivery to Beazer and US EPA Region IV.

Electronic and hardcopy data will be archived for a minimum of 5 years from the date of
reporting.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Tune

Analyze once every 12 hours
before instrument calibration.

Resolution and mass calibration meet
method requirements.

Terminate analysis, correct problem, retune.

Initial Calibration

Every 24 hours. At a minimum,
the initial calibration consists of a
blank and a mid-level standard or
a three-point curve and a blank
with the lowest non-zero
standard at the reporting limit
(RL)

Both curves are verified with the ICV
and LLICV standards described below.
The correlation coefficient (r) for a
three-level curve calibration must be
>.990.

1. Evaluate system.

2. Correct system and recalibrate. Criteria must be met before
sample analysis may begin.

Initial Calibration
Verification (ICV)

Once per 24 hours and each
time the instrument is calibrated.
Immediately after instrument
calibration, the ICV and initial
calibration blank (ICB) are
analyzed.

ICV within 90% - 110% recovery.

1. Reanalyze once.

2. Terminate analysis, correct problem, and recalibrate Instrument.

Low Limit Initial
Calibration Verification
(LLICV)

After the analysis of the daily ICV
and ICB, a LLICV must be
analyzed.

LLICV is within 50% - 150% recovery.
This must be at the MDL.

1. Reanalyze once.

2. Terminate analysis, correct problem, and recalibrate instrument.

Continuing Calibration
Verifications. (CCV)

Analyzed after every 10 samples
and at the end of the analytical
batch.

Recovery of CCV between 90% - 110%.

1. Reanalyze once.

2. If CCV does not meet criteria, terminate analysis, correct
problem, and recalibrate instrument. Reanalyze all project
samples since the last compliant CCV.

Exception: If arsenic is out high in the CCV and not detected in
the project samples, samples can be reported.

Internal Standards

Internal standards responses
monitored

Between 30% - 120% of the
corresponding internal standard in the
mid-level standard of the initial
calibration.

Reanalyze samples if only samples are affected (dilution may be
necessary to bring responses within criteria). If CCV or CCB is
affected, stop analysis and correct problem and reanalyze samples
as necessary.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Initial Calibration Blank/
Continuing Calibration
Blank

ICB analyzed at beginning of
sequence, CCB analyzed after
every 10 samples and at the end
of the sequence.

Absolute value of analytes < RL.

. Reanalyze once.

. If ICB or CCB still does not meet criteria, terminate analysis,

correct problem, and recalibrate instrument. Reanalyze all
project samples since last compliant CCB.

Exception: If concentration of arsenic in associated samples is
greater than 10x the absolute value of the ICB/CCB, report
results and narrate in Case Narrative.

Interference Check
Samples (ICSA and
ICSAB)

Analyze at the beginning and
end of each analytical batch.

1. Recovery of Arsenic in ICSAB within
80% - 120%.

2. Concentration of Arsenic in ICSA
must be < the RL.

. Reanalyze once

. Terminate analysis, correct problem, and recalibrate Instrument.

Reanalyze all project samples bracketed.

Preparation Blank

One per digestion batch of < 20
samples per batch. Must
undergo all sample preparative
procedures and analysis.

Less than the RL.

. All samples with positive results less than or equal to 10-times

the preparation blank concentration must be re-digested and
reanalyzed.

. Samples with no positive results for the analyte present in the

preparation/ method blank or with a concentration greater than
10x the method blank concentration are acceptable. Narrate in
Case Narrative.

Laboratory Control
Sample (LCS)

One per batch of <20 samples.
Must undergo all sample
preparative procedures and
analysis.

See Table 8 for acceptance limits.

. LCS may be analyzed once.

. All project samples have to be re-prepared and reanalyzed.

MS/MSD (pre-digestion)

One project sample per batch of
< 20 samples. Must undergo all
sample preparative procedures
and analysis.

See Table 8 for acceptance limits. Not
applicable if sample concentration is
> 4x spike added.

. Perform a post-digestion spike.

. Narrate in Case Narrative.

Post-Digestion Spike

Perform if MS fails.

The acceptance for post-digestion spike
is £ 20% of the known value.

. Evaluate Data

. Dilute sample, re-spike and analyze.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Serial Dilution

(1:5)

Perform serial dilution if post-
digestion spike recoveries are
outside of + 20% acceptance
range.

If the undiluted result is > 50x the MDL, | 1. Evaluate analyses
the 1:5 dilution within 10% of undiluted

value. 2. Narrate in Case Narrative.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

DFTPP
Mass Spectrometer Tune
(50 ng or less)

Analyze at the start of each 12- hour
period before ICAL or CCV.

1. Resolution and ion abundance criteria meet
method requirements.

2. Tailing factor for pentachlorophenol is < 5.0.

1. Retune

2. Do not proceed with analysis until DFTPP meets ion abundance
and tailing factor criteria.

Initial Calibration

Establish initially with a minimum of
5 different concentration levels.

The %RSD should be < 15 if average response
factor is to be used for quantitation. If regression
model is applied, r must be > 0.995.

1. Evaluate system; ensure same dwell times and secondary ions
are applied to all standards and QC and project samples.

2. Correct system and recalibrate. Criteria must be met before
sample analysis may begin.

3. Primary and secondary ion ratios must be within QC limits.
Dwell time, RT, and RRT must be same for all calibration, QC,
and project sample analysis.

Initial Calibration Verification
(Icv)

After Initial Calibration at mid-range
of calibration.

% Difference < 20% for all target analytes.

1. Evaluate system.
2. Reanalyze once.

3. Retune and recalibrate if necessary. Do not proceed with
analysis until ICV recovery is in control.

Continuing Calibration
Verification (CCV)

After tune, if initial calibration is not
necessary.

1. % Difference is < 20% for all target analytes.

2. Internal standard area counts must be within
50% to 200% of the middle level concentration
of most recent initial calibration.

3. Internal standard retention times must be
within 30 seconds of the middle level
concentration of the most recent calibration.

1. Evaluate system.
2. Reanalyze once.

3. Retune and recalibrate if necessary. Do not proceed with
analysis until CCV acceptance criteria are met.

Laboratory Control Sample
(LCS)

One per batch of < 20 samples. Must
undergo all preparative procedures.

Analyze prior to the analysis of blank
and project samples.

See Table 9 for limits.

If concentration falls outside of the limits, the
extraction/concentration processes are out-of-control. The
extraction batch has to be repeated and all relevant QC and project
samples have to be re-extracted.

Exception: If target recoveries are greater than acceptance limits
and no positive results were observed in the project samples,
narrate in the Case Narrative.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Surrogate

Added to all project samples, blanks,
and QC samples prior to extraction.

See Table 9 for limits.

1. Evaluate sample.

2. If recovery is high and no positive results in samples, narrate in
Case Narrative.

Internal Standards

IAdded to all project samples, blanks,
|and QC samples prior to analysis.

Area counts must be within 50% - 200% of the
associated CCV.

3. Reextract and reanalyze to confirm matrix effect.
1. Evaluate sample analysis.

2. Prepare a second aliquot of sample extract and reanalyze to
Confirm matrix interference.

Method Blank

Prepared with each group of samples
(samples started through the
extraction process to a maximum of
20 samples)

Less than the RL.

1. All project samples with positive results less than or equal to 10x
the method blank concentration must be re-extracted and
analyzed.

2. Project samples with no positive result for the target detected in
the method blank or with a concentration greater than 10x the
method blank concentration are acceptable. Narrate in Case
Narrative.

MS/MSD

One project sample per batch of < 20
samples per 12-hour shift. Must
undergo all preparative procedures.

See Table 9 for limits.

1. Evaluate, confirm matrix effects.

2. Flag data, narrate in Case Narrative.

Qualitative/Quantitative Issue

If instrument level of any compound
in a sample exceeds the instrument
level of that compound in the highest
level standard, the sample must be
diluted to approximately mid-level of

the calibration range and reanalyzed.

The instrument level of all compounds must be
within the upper calibration range for all samples.

Dilute the sample to bring the level of the highest concentration of
target compounds with the calibration range.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

BFB
Mass Spectrometer Tune
(50 ng)

Analyze at the start of each 12-hour
period before ICAL or CCV.

Resolution and ion abundance criteria meet
method requirements.

1. Retune.

2. Do not proceed with analysis until BFB meets ion abundance
criteria.

Initial Calibration

Establish initially with a minimum of
5 different concentration levels.

The %RSD should be < 15 if average response
factor is to be used for quantitation. If regression
model is applied, r must be > 0.995.

1. Evaluate system; ensure same dwell times and secondary ions
are applied to all standards and QC and project samples.

2. Correct system and recalibrate. Criteria must be met before
sample analysis may begin.

3. Primary and secondary ion ratios must be within QC limits.
Dwell time, RT, and RRT must be same for all calibration, QC,
and project sample analysis.

Initial Calibration Verification
(Icv)

After Initial Calibration at mid-range
of calibration.

% Difference < 20% for all target analytes.

1. Evaluate system.
2. Reanalyze once.

3. Retune and recalibrate if necessary. Do not proceed with
analysis until ICV recovery is in control.

Continuing Calibration
Verification (CCV)

After tune, if initial calibration is not
necessary.

1. % Difference is < 20% for all target analytes.

2. Internal standard area counts must be within
50% to 200% of the middle level concentration
of most recent initial calibration.

3. Internal standard retention times must be
within 30 seconds of the middle level
concentration of the most recent calibration.

1. Evaluate system.
2. Reanalyze once.

3. Retune and recalibrate if necessary. Do not proceed with
analysis until CCV acceptance criteria are met.

Laboratory Control Sample
(LCS)

One per batch of < 20 samples. Must
undergo all preparative procedures.

Analyze prior to the analysis of blank
and project samples.

See Table 10 for limits.

If concentration falls outside of the limits, the
extraction/concentration processes are out-of-control. The
extraction batch has to be repeated and all relevant QC and project
samples have to be re-extracted.

Exception: If target recoveries are greater than acceptance limits
and no positive results were observed in the project samples,
narrate in the Case Narrative.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Surrogate

Added to all project samples, blanks,
and QC samples prior to extraction.

See Table 10 for limits.

. Evaluate sample.

. If recovery is high and no positive results in samples, narrate in

Case Narrative.

. Re-extract and reanalyze to confirm matrix effect.

Internal Standards

Added to all project samples, blanks,
and QC samples prior to analysis.

Area counts must be within 50% - 200% of the
associated CCV.

. Evaluate sample analysis.

. Prepare a second aliquot of sample extract and reanalyze to

confirm matrix interference.

Method Blank

Prepared with each group of samples
to a maximum of 20 samples

Less than the RL.

. All project samples with positive results less than or equal to

10x the method blank concentration must be re-extracted and
analyzed.

. Project samples with no positive result for the target detected in

the method blank or with a concentration greater than 10x the
method blank concentration are acceptable. Narrate in Case
Narrative.

MS/MSD

One project sample per batch of <20
samples per 12-hour shift. Must
undergo all preparative procedures.

See Table 10 for limits.

. Evaluate, confirm matrix effects.

. Flag data, narrate in Case Narrative.
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Procedure

Frequency

Acceptance Criteria

Corrective Action

Qualitative/Quantitative issue

1. If instrument level of any

compound in a sample exceeds
the instrument level of that
compound in the highest level
standard, the sample must be
diluted to approximately mid-level
of the calibration range and
reanalyzed.

2. A sample with a target compound

concentration between the
reporting limit but < 5x the
reporting limit immediately follows
a sample which had a the
concentration of the target
analyte that exceeded the
calibration range, then the sample
following the high-level sample
must be reanalyzed to determine
if carryover occurred.

1. The instrument level of all compounds must be
within the upper calibration range for all samples.

2. The sample analyzed immediately after a high-
level sample must display concentrations less
than the reporting limit or > 5 x the reporting limit.

1. Dilute the sample to bring the level of the highest concentration
of target compounds with the calibration range.

2. A sample displaying concentrations of target compounds
between the reporting limit and 5x the reporting limit that was
analyzed immediately after a high-level sample must be
reanalyzed. If the results do not agree within the reporting limit,
report only the second analysis.
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Summary of Precision and Accuracy
Objectives for Laboratory QC Samples
Metals Analyses by SW-846 Method 6020
MS/MSD
Accuracy MS/MSD Precision | LCS Precision
Parameter | Method Matrix (% Recovery) (RPD) (% Recovery)
Metals 6020 Aqueous 75-125 20 75-125
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Table 5
Summary of Precision and Accuracy Objectives
For Laboratory QC Samples
Semivolatile Analyses by SW-846 Method 8270C
MS/MSD MS/MSD LCS
Accuracy Precision Accuracy
Target Method Matrix % Recovery RPD % Recovery
2,4-Dimethylphenol 8270C Aqueous 50-150 30 60-140
2-Methylnaphthalene 8270C Aqueous 50-150 30 60-140
2-Methylphenol 8270C Aqueous 50-150 30 60-140
4-Methylphenol 8270C Aqueous 50-150 30 60-140
Acenaphthene 8270C Aqueous 50-150 30 60-140
Acenaphthylene 8270C Aqueous 50-150 30 60-140
Anthracene 8270C Aqueous 50-150 30 60-140
Carbazole 8270C Aqueous 50-150 30 60-140
Dibenzofuran 8270C Aqueous 50-150 30 60-140
Fluoranthene 8270C Aqueous 50-150 30 60-140
Fluorene 8270C Aqueous 50-150 30 60-140
Naphthalene 8270C Aqueous 50-150 30 60-140
Pentachlorophenol 8270C Aqueous 50-150 30 60-140
Phenanthrene 8270C Aqueous 50-150 30 60-140
Phenol 8270C Aqueous 50-150 30 60-140
Pyrene 8270C Aqueous 50-150 30 60-140
Surrogates®: % Recovery
2,4,6-Tribromophenol 8270C Aqueous 30-150
2-Fluorobiphenyl 8270C Aqueous 30-150
2-Fluorophenol 8270C Aqueous 30-150
Fluoranthene-d;g 8270C Aqueous 30-150
Fluorene-dqq 8270C Aqueous 30-150
Nitrobenzene-ds 8270C Aqueous 30-150
Phenol-dg 8270C Aqueous 30-150
Terphenyl-dy, 8270C Aqueous 30-150

Notes:

1

The laboratory may utilize alternative surrogate compounds; however, the
limits of 30% - 150% will be utilized for surrogates to assess data usability

for this project.
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Table 6
Summary of Precision and Accuracy Objectives
For Laboratory QC Samples
Volatile Analyses by SW-846 Method 8260B
MS/MSD MS/MSD LCS
Accuracy Precision Accuracy
Target Method Matrix % Recovery RPD % Recovery
Benzene SW-846 8260B  Aqueous 70-130 30 70-130
Ethylbenzene SW-846 8260B  Aqueous 70-130 30 70-130
Toluene SW-846 8260B  Agueous 70-130 30 70-130
Xylene, total SW-846 8260B  Aqueous 70-130 30 70-130
Surrogates™: % Recovery
Dibromofluoromethane SW-846 8260B  Agueous 70-130
1,2-Dichloroethane-d, SW-846 8260B  Aqueous 70-130
Toluene-dg SW-846 8260B  Aqueous 70-130
4-Bromofluorobenzene SW-846 8260B  Aqueous 70-130

Notes:

1

- The laboratory may utilize alternative surrogate compounds; however, the

limits of 70% - 130% will be utilized for surrogates to assess data usability
for this project.
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Appendix A

Data Package Deliverables

All hardcopy data packages will be supplied to Beazer as an indexed and searchable (OCR
formatted) PDF file on CD or DVD media. The following sections describe in detail the type of
data package for this project; the data package detailed has been developed for non-Contract
Laboratory Program Methods. The US EPA CLP SOW has additional details concerning data
packages that are specific to CLP analyses. The most recent Statement of Work should be
referenced for details concerning CLP-style data packages. Note: the summary forms provided
in these data packages should be in similar format and content to the CLP forms listed (as
references) next to the form title. These CLP forms references are only provided as guidance
on content and format and should be modified by the laboratory to meet method requirements.

1.0 Data Package Contents and Order of Presentation

The laboratory will be required to submit supporting documentation for the reported analytical
results. The supporting documentation and the analytical results will be required to be reported
in the data package deliverable below. The data package deliverables format must be
submitted in the order in which the deliverables appear in the text.

2.0 Format for Data Package Deliverables

The Data Package will include data for analyses of all samples in one Sample Delivery Group
(SDG), including field samples, reanalyses, secondary dilutions, blanks, LCSs, MS/MSDs, and/or
laboratory duplicates. The Sample Data Package must be complete before submission and must
be consecutively paginated. The Sample Data Package will be arranged in the following order:

A) Cover Letter/Letter of Transmittal

B) Title Page

Q) Table of Contents

D) Case Narrative

This document shall be clearly labeled “SDG Narrative” and shall contain: laboratory
name, SDG number, Beazer sample identifications, laboratory sample numbers, and
detailed documentation of any QC, sample, shipment, and/or analytical problems

encountered in processing (preparing and analyzing) the samples reported in the data
package. A glossary of qualifier codes used in the SDG must also be provided.
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The laboratory must also include reference to preparation and analytical methods
performed and applicable project documents (i.e., QAPP), any problems encountered,
both technical and administrative, corrective actions taken and resolution, and an
explanation of all flagged edits (i.e., exhibit edits) on quantitation reports (including results
flagged due to storage blank contamination).

Additionally, the SDG Narrative must be signed and dated by the laboratory manager or
his designee. The SDG Narrative must include a statement or statements relative to
compliance with this document and any applicable project documents and description of
any deviations from these documents.

E) Field and Internal (Laboratory) Chain-of-Custody Records, Sample Receipt
Documentation Log, and all Project Correspondence.

Copies of both the external and internal Chain-of-Custody Records for all samples
within the SDG must be included in the deliverables. The Chain-of-Custody
Records or sample receipt documentation will list all pH measurements for all
samples requiring pH adjustment for preservation.

F) GC/MS Volatile Organic Data

1. QC Summary.

a. Surrogate Percent Recovery Summary (modified CLP SOW Form |l
VOA).

b. Matrix Spike/Matrix Spike Duplicate Summary (modified CLP SOW
Form Il VOA).

C. LCS Summary (modified CLP SOW Form Ill VOA).

d. Method Blank Summary (modified CLP SOW Form IV VOA) --
arranged in chronological order by date of analysis of the blank, by
instrument.

e. GC/MS Tuning and Mass Calibration Summary (modified CLP
SOW Form V VOA) -- arranged in chronological order, by
instrument.

f. Internal Standard Area and Retention Time Summary (modified
CLP SOW Form VIl VOA) -- arranged in chronological order, by
instrument.

2. Sample Data



Beazer East, Inc.

Comprehensive Groundwater Monitoring and Sample Analysis Plan
QAPP

Appendix A

September 18, 2009

Revision 0

Sample data shall be arranged in packets consisting of the Analytical
Results Summaries followed by the raw data for volatile samples. These
sample packets should then be placed in increasing alphanumeric order
by Beazer sample identification. The order of each sample packet is as

follows:

Target Compound Results (modified CLP SOW Form | VOA).

Reconstructed total ion chromatogram (RIC) and quantitation
reports.

Copies of raw spectra and copies of background-subtracted mass
spectra of each target compound identified in the sample and
corresponding background-subtracted target compound standard
mass spectra.

Standards Data

a.

Initial Calibration Data (modified CLP SOW Form VI VOA and
associated volatile standard reconstructed ion chromatograms and
guantitation reports) -- for all initial calibrations associated with
analyses in the SDG, in chronological order, by instrument.

Continuing Calibration Data (modified CLP SOW Form VII VOA and
associated volatile standard reconstructed ion chromatograms and
guantitation reports) -- for all continuing calibrations associated with
analyses in the SDG, in chronological order, by instrument.

Raw QC Data

a.

For each GC/MS tuning and mass calibration (in chronological
order, by instrument):

1. Bromofluorobenzene (BFB) bar graph spectrum.
2. BFB mass listing.
Method/Storage Blank Data - in chronological order, by instrument:

i. Target Compound Results (modified CLP SOW288 Form |
VOA).

ii. RIC and quantitation reports.
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iv. Copies of raw spectra and copies of background-subtracted
mass spectra of each target compounds identified in the
blank and corresponding background-subtracted target
compound standard mass spectra.

LCS Data:

i. Target Compound Results (modified CLP SOW288 Form |
VOA).

. RIC and quantitation reports.
Matrix Spike Data:

i. Target Compound Results (modified CLP SOW288 Form |
VOA).

. RIC and quantitation reports.
Matrix Spike Duplicate Data:

i. Target Compound Results (modified CLP SOW288 Form |
VOA).

. RIC and quantitation reports.

Instrument sequence log — in chronological order by instrument.
The sample pH measurements for each sample should be
documented on the analytical sequence or provided as a separate
summary form.

G) GC/MS Semivolatile Organic Data

1. QC Summary

a.

Surrogate Percent Recovery Summary (modified CLP SOW
Form Il SV).

Matrix Spike/Matrix Spike Duplicate Summary (modified CLP SOW
Form Il SV).

LCS Summary (modified CLP SOW Form Il SV).
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Method Blank Summary (modified CLP SOW Form IV SV) --
arranged in chronological order by date of analysis of the blank, by
instrument.

GC/MS Tuning and Mass Calibration Summary (modified CLP
SOW Form V SV) -- arranged in chronological order, by
instrument.

Internal Standard Area and Retention Time Summary (modified
CLP SOW Form VIl SV-1, SV-2) -- arranged in chronological order,
by instrument.

Sample Data

Sample data shall be arranged in packets consisting of the Analytical
Results Summaries, followed by the raw data for semivolatile samples.
These sample packets should then be placed in increasing alphanumeric
order by Beazer sample identification. The order of each sample packet
is as follows:

a.

Target Compound Results (modified CLP SOW Form | SV-1,
SV-2).

RIC and quantitation report.

Copies of raw spectra and copies of background-subtracted mass
spectra of each target compound identified in the sample and
corresponding background-subtracted target compound standard
mass spectra.

Standards Data

a.

Initial Calibration Data (modified CLP SOW Form VI SV-1, SV-2
and associated semivolatile standard reconstructed ion
chromatograms and quantitation reports) -- for all initial calibrations
associated with analyses in the SDG, in chronological order, by
instrument.

Continuing Calibration Data (modified CLP SOW Form VII SV-1,
SV-2 and associated semivolatile standard reconstructed ion
chromatograms and quantitation reports) -- for all continuing
calibrations associated with analyses in the SDG, in chronological
order, by instrument.

Raw QC Data
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For each GC/MS tuning and mass calibration (in chronological
order, by instrument):

i. Decafluorotriphenylphosphine (DFTPP) bar graph spectrum.
. DFTPP mass listing.

Blank Data -- in chronological order, by instrument:

i. Target Compound Results (modified CLP SOW Form |
SV-1, SV-2).

. TIC Results (modified CLP SOW Form | SV-TIC), if TIC
searches are requested for any project sample.

iii. RIC and quantitation reports.

iv. Copies of raw spectra and copies of background-subtracted
mass spectra of each target compound identified in the
blank and corresponding background-subtracted target
compound standard mass spectra.

LCS Data:

i. Target Compound Results (modified CLP SOW Form |
SV-1, SV-2).

. RIC and quantitation reports.
Matrix Spike Data:

i. Target Compound Results (modified CLP SOW Form |
SV-1, SV-2).

ii. RIC and quantitation reports.
Matrix Spike Duplicate Data

i. Target Compound Results (modified CLP SOW Form |
SV-1, SV-2).

ii. RIC and quantitation reports.

Inorganic Data for Metals
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Cover Page for the Inorganic Analyses Data Package.

Sample Results Summaries (modified CLP SOW Form I-INs) -- for all
samples in the SDG, arranged in increasing alphanumeric order by
Beazer sample identification.

QC and Quatrterly Verification of Instrument Parameters Summaries:

a. Initial and Continuing Calibration Verification summaries (modified
CLP SOW Form Il [PART 1]-INs).
b. Low Level Calibration Verification Standards summaries (modified

CLP SOW Form Il [PART 2]-INs).

C. Blanks summaries (modified CLP SOW Form IlI-INs).

d. ICP/MS Interference Check Sample summaries (modified CLP
SOW Form IV-INs).

e. Matrix Spike Sample Recovery summary (modified CLP SOW
Form V [PART 1]-IN).

f. Post-Digest Spike Sample Recovery forms (modified CLP SOW
Form V [PART 2]-IN).

g. Laboratory Duplicates summary (modified CLP SOW Form VI-IN).

h. LCS summary (modified CLP SOW Form VII-IN)

i. Serial Dilution summary (modified CLP SOW Form IX-IN).

j- Instrument Detection Limits (Quarterly) (modified CLP SOW
Form X-IN).

K. Interelement Correction Factors (Annually) (modified CLP SOW
Form XI [PART 1]-IN).

Linear Range Standard Summary (modified CLP SOW Form
IV-LCIN).

m. Preparation Logs (modified CLP SOW Form XIlI-INs).

n. Analytical Run Logs (modified CLP SOW Form XIV-INs).
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0. ICP/MS Tuning and Response Factor Criteria (modified CLP SOW
Form XIV-LCIN).
p. ICP/MS Internal Standards Summary (modified Form CLP SOW
XV-LCIN).
Raw Data

For each reported value, the laboratory will provide all raw data used to
obtain that value. This applies to all required QA/QC measurements and
instrument standardization, as well as all sample analysis results. This
statement does not apply to the Quarterly Verifications Parameters
submitted as part of each data package. Raw data must contain all
instrument readouts used for the sample results. Each exposure or
instrumental reading must be provided, including those readouts that may
fall below the MDL. All instruments must provide a legible hardcopy of
the direct real-time instrument readout (stripcharts, printer tapes, etc.). A
photocopy of the instrument’s direct sequential readout must be included.
A hardcopy of the instrument’s direct instrument readout for cyanide must
be included if the instrumentation has the capability.
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SDG KEY_ZONE LOC_ALIAS  SAMPLE_ICSAMPLE_TYPE CHEM_CLASS ANALYTE_NAME
Example Well SMP VOC BENZENE



SAMPLE_DATE LAB_RUN_DATE MATRIX AMOUNT UNITS MEASURE_BOOLEAN
2/23/2009 2/26/2009 WATER 0.52 UG/L



LAB_QUALIFIER METHOD DETECTION_LIMIT DATA_SOURCE ANALYTE_CAS
u 8260B 1 AppendixB.CSV 71-43-2
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