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SECTION 1

Project Overview

The United States Marine Corps plans to extend French Creek Road in the Hadnot Point
area of Marine Corps Base (MCB) Camp Lejeune. A portion of the proposed extension is
located within and adjacent to Installation Restoration (IR) Site 28, the former Hadnot Point
Burn Dump. The MCB Camp Lejeune complex consists of six geographical locations under
the jurisdiction of the Base command. These areas include Camp Geiger, Montford Point,
Courthouse Bay, Mainside, the Greater Sandy Run Area, and the Rifle Range Area. The
Hadnot Point development area is located within the Mainside area of MCB Camp Lejeune.

This Preliminary Assessment/Site Inspection (PA/SI) Work Plan has been prepared to
evaluate the presence and nature of environmental impacts resulting from historical land
use practices in the vicinity of the planned French Creek Road Extension area which may
result in potential risks to construction workers during road construction. CH2M HILL has
prepared this PA /SI Work Plan under contract N-62470-08-D-1000 Task Order 11. The
following sections describe the objectives, scope, and schedule for the proposed assessment
activities.

1.1 Purpose of Preliminary Assessment/Site Inspection

PA investigations collect readily available information about a site and its surrounding area.
The PA is designed to distinguish, based on limited data, between sites that present little or
no risk to human health and the environment and sites that may pose a risk and require
further investigation. The PA also identifies sites requiring assessment for possible
emergency response actions. If the PA results in a recommendation for further investigation,
a Sl is performed.

Sl investigations typically involve the collection of environmental and waste samples to
determine whether hazardous substances are present at a site; to determine if these
substances are being released to the environment; and to assess if the substances have
reached nearby receptors.

This work plan describes the proposed activities to be conducted during the PA/SI
investigation of the proposed French Creek Road Extension.

1.2 Preliminary Assessment/Site Inspection Objective

The objective of the French Creek Road PA/SI activities is to assess the potential risk to
human health and the environment under a construction worker scenario and determine
whether additional environmental assessment is necessary.
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1.3 Work Plan Organization

This Work Plan is organized as follows:

Introduction (Section 1) - Presents an overview of the project, objective, and work plan
organization.

Site Background and Setting (Section 2) - Presents the site location and general
description, environmental setting, operational history, and previous investigations.

Field Activities (Section 3) - Presents an overview of proposed field activities including
site reconnaissance, buried utility locating, and soil and groundwater sampling.

Investigation Derived Waste (IDW) Management (Section 4) - Discusses how IDW
generated during field activities will be managed and disposed.

Data Management (Section 5) - Outlines how data will be managed, validated, and
evaluated.

PA/SI Report (Section 6) - Provides the reporting that will occur for the project.

Project Management (Section 7) - Presents an overview of the project management and
staffing.

Schedule (Section 8) - Provides the project schedule.

References (Section 9) - Provides the references used in this document.

Tables and figures accompanying the main text of this plan are included at the end of each
section. Data collected during previous investigations are summarized by tables and figures
in Appendix A. The Archival Search Report (ASR), the site-specific Field Sampling Plan
(FSP), and Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP)
Attachment are included as Appendix B, Appendix C, and Appendix D, respectively.
These documents are supported by the MCB Camp Lejeune Master Project Plans

(CH2M HILL, 2008) (herein referred to as Master Project Plans), which are referenced
throughout this document.
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SECTION 2

Site Background and Setting

General background information for the Base, including location, topography, geology, and
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)-
related history is presented in the Master Project Plans and is not repeated herein. Site-
specific background information regarding IR Site 28 and the proposed French Creek Road
Extension is presented below.

2.1 French Creek Road Extension Location and Description

Figure 2-1 illustrates the location of the French Creek Road Extension within MCB Camp
Lejeune. The proposed road is currently planned to be constructed approximately 3,000 feet
north of Julian C. Smith Road between O Street and Gonzalez Boulevard (Figure 2-2). The
proposed road will bisect a portion of Site 28. Approximately 2,550 feet of the proposed
road lies within an undeveloped, wooded area. The southern 450 feet of the proposed
roadway extends into a cleared area within Site 28. The area surrounding the French Creek
Road Extension is primarily used for recreation and physical training exercises.

Figure 2-3 shows that the ground surface within the western portion of the project area
slopes from the central portion toward the New River and Cogdels Creek, while the
topography within the eastern portion of the proposed construction area is generally flat
with a slight slope toward Cogdels Creek.

2.2 Site 28 History and Previous Investigations

2.2.1 Operational Use

Site 28, located within Operable Unit (OU) 7, operated from 1946 to 1971 as a burn area for a
variety of solid wastes generated on the Base. Industrial waste, trash, oil-based paint, and
construction debris were reportedly burned and then covered with soil. In 1971, the burn
dump ceased operations and was graded and seeded with grass. The total volume of fill
within the dump is estimated to be between 185,000 and 375,000 cubic yards. This estimate
was based on a surface area of 23 acres and a depth ranging from 5 to 10 feet.

2.2.2 Previous Investigations

Several phases of investigation have been conducted for Site 28 including an Initial
Assessment Study (IAS), Confirmatory Study (CS), Remedial Investigation (RI), and
Feasibility Study (FS). A Record of Decision (ROD) was issued in 1995 for OU7, specifying
Long Term Monitoring (LTM) and Land Use Controls (LUCs) as the remedial action.
Additional details on these activities are included in the following subsections. The
information presented in these subsections focuses on groundwater and soil investigation
due to the proposed road location. Please see the referenced reports for information on
surface water, sediment, and bioassay samples.
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Initial Assessment Study

Site 28 was first identified in the Base Wide IAS, conducted by the Naval Energy and
Environmental Support Activity in 1983 as requiring additional investigation due the past
disposal history and the potential to impact Cogdels Creek and the New River.

Confirmatory Study

A two part Confirmation Study (CS) was conducted by ESE from 1984 to 1987 to investigate
potential contaminant source areas identified in the IAS report. Site 28 was evaluated during
the CS and was determined to warrant further investigation. Groundwater samples were
collected from four shallow monitoring wells in 1984 and 1986 (28GW01, 28GW02, 28GWO03,
and 28GW04). The samples were analyzed for VOCs, metals, pesticides, polychlorinated
biphenyls (PCBs), tetrachlorodioxin, and oil and grease.

Table 11-2 in Appendix A summarizes the groundwater data collected during the CS. The
sampling indicated the presence of VOCs, pesticides, and a number of metals.
Concentrations of metals in groundwater generally decreased from the 1984 sampling
round to the 1986 sampling round. Lead was the only metal detected at concentrations
exceeding regulatory limits in shallow groundwater samples collected during both the 1984
and 1986 investigations.

Concentrations of VOCs were detected in groundwater samples collected from monitoring
well 28-MWO01 during the 1984 and 1986 groundwater sampling events. Specifically, ground
water sample 28-GW01 contained concentrations of trichloroethylene (TCE) and vinyl
chloride that exceeded regulatory limits. VOCs were not detected in groundwater samples
collected from the other three wells. None of the other analyzed compounds were detected
above regulatory limits during either sampling event.

Additional Investigation

A third round of groundwater samples were collected by Baker in April 1993 to support RI
scoping activities. The four existing shallow wells were sampled for TCL organics and TAL
total metals.

Results of this sampling event indicated concentrations of vinyl chloride and metals
(beryllium, cadmium, chromium, lead, and mercury) above the NCGWQS. Table 11-4 in
Appendix A summarizes the groundwater data collected during this sampling round.

Remedial Investigation

A Remedial Investigation (RI) was completed for Site 28 by Baker in 1995. As part of the RI,
soil, groundwater, surface water, sediment, and aquatic investigations were conducted.

Based on the results of the RI, depth to groundwater near Site 28 ranges from approximately
3 to 6 feet below ground surface (bgs). Groundwater elevation contour maps were generated
for the shallow and Castle Hayne aquifers, as shown on Figures 13-8 and 13-9 in Appendix
A, respectively. Based on Figure 13-8, shallow groundwater flow appeared to be bi-
directional at the site; flowing east-southeast toward Cogdels Creek from the western
portion of the site and flowing west-southwest toward Cogdels Creek from the eastern
portion of the site. The directions of shallow groundwater flow are shown on Figure 2-5.
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SECTION 2—SITE BACKGROUND AND SETTING

The direction of groundwater flow in the deeper Castle Hayne aquifer appeared to be
southwest toward the New River.

A summary of the analytical detections for surface soils, subsurface soils, and groundwater
is provided in Appendix A on Figures 14-1 through 14-4. Figure 2-4 depicts the locations of
previous surface and subsurface soil samples with the detected compound classes
highlighted. Similarly, Figure 2-5 shows the locations of previous groundwater samples
with the detected compound classes highlighted.

Potential non-carcinogenic and carcinogenic risks to the future residential child and adult
receptors upon exposure to arsenic and manganese in shallow groundwater were identified.
No potential risks were identified from exposure to surface and subsurface soil at the site for
military and construction worker receptors.

Feasibility Study

A FS for Site 28 was completed in 1995 (Baker, 1995A), and evaluated two alternatives: No
Action and Institutional Controls.

Record of Decision

The final ROD for OU 7 was signed in 1995. The primary objective of the remedial action at
Site 28 was to address lead and manganese contamination in the shallow groundwater
aquifer. The ROD identified long-term monitoring (LTM) and land use controls (LUCs) as
the selected remedy for groundwater.

Long Term Monitoring Program

LTM (groundwater, surface water, and sediment sampling) at Site 28 was implemented in
1996. In 2001, one shallow monitoring well was installed in the area of the highest lead
concentrations observed in soil found during the RI (IR28-MW09). Results from soil and
groundwater sampling indicated lead concentrations in both media, but below the levels
detected during the RI. Lead was found to be present at naturally high levels due to natural
soil conditions.

The LTM program at Site 28 was discontinued in October 2001 when site-wide
concentrations decreased below the remedial action goals. A Final OU 7 Remedial Action
Close-out Report (RACR) was completed in September 2002 (CH2M HILL-Baker, 2002) to
document the completion of the remedial action.

Groundwater analytical results from samples collected during LTM are summarized on
Table 28-2 included in Appendix A.

LUCIP

The Land Use Controls Implementation Plan (LUCIP), finalized for OU 7 (Site 1 and Site 28)
in March 2000 and updated in July 2002, specified that the selected remedy for OU 7 include
LUG:s. Specifically, unless approved by both NCDENR and USEPA, land use for non-
industrial purposes within these areas of concern is prohibited. These controls are to remain
in effect until it can be demonstrated that contaminants no longer remain on site. Figure 2-6
shows the boundary for non-industrial land use controls.
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Additionally, the LUCIP specifies that all use of groundwater within a 1,000 ft buffer
surrounding known areas of groundwater contamination at OU 7 is prohibited. Any
activities which may impact the areas of known groundwater contamination are prohibited
unless specifically approved by NCDENR and USEPA. These controls are to remain in effect
until it can be demonstrated that contaminants no longer remain on site. However, because
LTM was discontinued and the lead concentrations appear to be naturally occurring, these
LUCs will be recommended for removal as part of the next five-year review. The boundaries
for aquifer use controls can be found in Figure 2-7.
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SECTION 3

Field Activities

Based upon the available information for the French Creek Road Extension, CH2M HILL
has developed an approach to investigate the potential environmental impacts to soil and
groundwater. Although no significant contamination was identified during previous
investigations at Site 28, no samples were collected in the area of the proposed road
extension. Due to Site 28’s former use as a burn dump, soil and groundwater sampling is
proposed in the construction area to evaluate the potential for construction workers to be
exposed to unacceptable risks during road construction activities.

The location of the proposed road is based on information received from the Navy
remediation project manager. If the location of the proposed road extension changes, the
sampling approach may be modified to match the revised construction layout. The field
activities for the French Creek Road Extension PA/SI investigation will include the
following tasks:

¢ Underbrush clearing

e Buried utility locating

e Soil sampling using direct push technology (DPT)

e Temporary groundwater monitoring well installation
e Groundwater sampling

The following sections present a discussion of the proposed field activities. All field
activities will be conducted in accordance with the Standard Operating Procedures (SOPs)
provided in the Master Project Plans (CH2M HILL, 2008).

3.1 Records Review

In preparation for development of the PA/SI field investigation approach for the French
Creek Road Extension, an ASR for the area was completed in September 2008 and can be
found in Appendix B. The record review includes all available National Archive, Base,
County, and/ or City records. No information was found, outside of the Site 28 information
presented in Section 2, identifying current or historical site operations, waste types and
quantities, regulatory history, past environmental violations, and citizen complaints.

3.2 Buried Utility Locating

CH2M HILL will coordinate with the North Carolina One Call Center, Base personnel, and
a professional underground utility locator to identify subsurface structures that may be
impacted by intrusive activities implemented during the investigation of the French Creek
Road Extension. Figure 3-1 depicts known utilities near the Site.
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3.3 DPT Soil Sampling

The investigation of the French Creek Road Extension will include soil sampling using DPT.
Approximately 15 DPT soil borings will be advanced along the proposed French Creek
Road Extension to evaluate site-specific lithology, presence of buried wastes, and assess
potential impacts relating to historical land use practices.

Ten of the soil borings will be concentrated in the northern portion of Site 28, where
environmental impacts are thought to be more likely, based on historical operations. Five
soil borings will be advanced directly north of Site 28 in the densely wooded areas where
construction activities are anticipated. The DPT sampling locations will be located along the
proposed road extension at intervals of approximately 50 ft within and adjacent to Site 28
and intervals of approximately 500 feet outside of these areas, as shown on Figure 3-2. The
proposed locations of the soil samples are more concentrated within the northern portion of
Site 28 boundary, where environmental impacts are more likely to be present based on
historical operations. The DPT soil sampling and lithologic characterization will be
conducted as described in the Master Project Plans (CH2M HILL, 2008). In addition, any
observed waste will be noted.

Continuous soil cores will be collected in disposable acetate sleeves using a DPT macro-core
soil sampler. Soil collected from the borings will screened for the presence of VOCs using a
flame-ionization detector (FID), inspected by a CH2M HILL geologist, and described using
the Unified Soil Classification System.

At each soil boring location, a surface soil sample will be collected from ground surface to
1 foot below ground surface (bgs). Subsurface soil samples will be collected from an interval
between 1 foot bgs and the water table, which is anticipated to be between 3 and 6 feet bgs.

All soil samples submitted to the fixed base laboratory will be analyzed for VOCs, semi-
volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides, and
target analyte list (TAL) metals (Table 3-1). Additionally, all soil samples collected within
the boundary of Site 28 will be analyzed for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). All
samples except the VOCs will be collected from a homogenized soil sample collected at each
location and interval. A grab sample will be collected for VOC analysis prior to compositing
at each soil sample location.

Once the target depth of each borehole has been reached and all soil samples have been
collected, the boreholes will be abandoned per the Master Project Plans (CH2M HILL, 2008).

3.4 Temporary Monitoring Well Installation

Figure 3-2 depicts the proposed locations for ten temporary groundwater monitoring wells
located along the proposed French Creek Road Extension.

3.4.1 Basis for Proposed Well Locations and Depths

The proposed temporary monitoring well locations are distributed along the French Creek
Road Extension approximately 100 feet apart within the Site 28 boundary and
approximately 500 feet apart north of the Site 28 boundary. Review of Figure 2-5 suggests
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SECTION 3—FIELD ACTIVITIES

that shallow groundwater flow is influenced by Cogdels Creek, and that shallow
groundwater may discharge to the creek. As with the DPT soil borings, the proposed
locations of the temporary monitoring wells are more concentrated within the northern
portion of Site 28 boundary, where environmental impacts are considered to be more likely
to be present based on historical operations. The screened interval of each temporary
monitoring well will be set to bracket the water table; anticipated to be approximately 3 to
6 feet bgs.

3.4.2 Installation Procedures

Ten temporary groundwater monitoring wells (designated IR28-TW20 through IR28-TW29)
will be installed, as shown on Figure 3-3. The temporary wells will be constructed using
1-inch inner diameter (ID) polyvinyl chloride (PVC) casing with 10 feet of 0.010-inch factory
slotted well screen, and equipped with a pre-packed sand filter. A bentonite seal with a
minimum thickness of 1.5 feet will be installed above the screened interval and associated
filter pack to prevent surface water from entering the screened interval.

Due the temporary nature of the monitoring wells, a cement-bentonite grout annular seal
will not be used to complete the well. If the temporary monitoring wells are to be left
installed for longer than 2 weeks, the wells are to have a locking cap.

Each well will be developed by surging and pumping. Surging will be completed manually
by running a disposable bailer across the screen in an up and down motion for 10 to

20 minutes to agitate and settle the filter pack material. The well will then be purged using a
pump at an aggressive, but sustainable rate until water quality parameters are stabilized.

Within 5 days of construction, the temporary wells will be sampled and surveyed, then
removed and the boreholes abandoned using a grout mixture with Portland cement in
accordance with NCDENR guidelines.

3.4.3 Monitoring Well Gauging

Water level measurements will be collected from the ten temporary monitoring wells and
existing Site 28 monitoring wells. These measurements will be used with the surveyed top-
of-casing elevations to develop a site-wide potentiometric surface map.

3.5 Groundwater Sampling

Prior to sampling, the temporary groundwater monitoring wells will be allowed to
equilibrate for 1 to 2 days. The wells will be purged and sampled using a peristaltic pump
and the low-flow purging/sampling methods presented in the Master SAP, Section 3.11
“Groundwater Sample Collection” (CH2M HILL, 2008).

Groundwater samples will be collected from each monitoring well and analyzed for VOCs,
SVOCs, pesticides/PCBs, and TAL total metals (Table 3-1).
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3.6 Geospatial Information

A portable Global Positioning Satellite (GPS) system will be used to determine the
horizontal coordinates for all soil borings and temporary monitoring wells in accordance
with the Master SAP (CH2M HILL, 2008).
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TABLE 3-1

Sample Analysis Summary - French Creek Road Extension
Preliminary Assessment / Site Inspection
MCB Camp Lejeune, Jacksonville, North Carolina

Soil Samples Groundwater Samples
8270C) 8081A)  |6010B/7471A) 8270C) 8081A) | 6010A/7470A)

DPT Surficial (0-1 ft bgs) IR28-SS01 through IR28-SS15 15 15 15 15 15 4
DPT Subsurface (1-5 ft bgs) | IR28-1S01 through IR28-1S15 15 15 15 15 15 4
Temporary Monitoring Wells | IR20-TW20 through IR28-TW29 10 10 10 10 10
Environmental Samples 30 30 30 30 30 8 10 10 10 10 10
Trip Blanks @ 3 0 0 0 0 0 2 0 0 0 0
Duplicate Samples @ 3 3 3 3 3 1 1 1 1 1 1
Matrix Spike Samples (MS) © 2 2 2 2 2 1 1 1 1 1 1
Matrix Spike Duplicate Samples (MSD) “ 2 2 2 2 2 1 1 1 1 1 1
Field Blanks® 1 1 1 1 1 1 1 1 1 1 1
Equipment Rinsate Blanks © 7 7 7 7 7 2 2 2 2 2 2

TOTAL SAMPLEY 48 45 45 45 45 14 18 16 16 16 16

NOTES
*|f applicable

@ One per cooler containing VOCs

@ one per every 10 field samples

© One per every group of 20 samples
“ one per every group of 20 samples

© One per week
© One per day
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SECTION 4

IDW Management

Wastes generated during the investigation of potentially contaminated sites are classified as
investigation derived wastes (IDW) and will be managed to protect the public and the
environment. Section 3.17, “Investigation Derived Waste Handling” of the Master SAP
provides general information for the characterization, handling, and disposal of
contaminated wastes expected to be encountered or generated during this work

(CH2M HILL, 2008).

4.1 Waste Streams

The waste streams associated with this scope of work may include:

Soil cuttings from installation of monitoring wells and soil borings
Decontamination fluids

Development and purge water from the monitoring wells
Personal Protective Equipment (PPE)

Used sampling supplies

Uncontaminated general construction debris

4.2 Waste Management

All IDW management actions will be documented in the field notes. Specific waste
management procedures are documented in the IDW SOP. Based on historic analytical data,
IDW is expected to be non-hazardous.

4.2.1 Decontamination Fluids/Development Water

Decontamination fluids and development water from the temporary monitoring wells will
be contained either in drums or in bulk containers that will be transported on Base by the
drilling subcontractor. The driller is responsible for transporting all IDW fluids to the wet
well located at Lot 203 on Piney Green Road. The CH2M HILL Field Team Leader (FTL) will
coordinate liquid disposal activities with the IDW subcontractor. A CH2M HILL
representative will accompany the drillers and provide oversight when transferring IDW
fluids to Lot 203. Adequate time will be allotted to allow for any solids to settle from the
fluids prior to discharging to the wet well.

4.2.2 Soil Cuttings

Soil cuttings will be contained in DOT approved 55-gallon steel drums. If the soil is
determined to be non-hazardous, the drilling subcontractor will move the drums to a
temporary storage area located on Parachute Tower Road. The containers will be stored
there until disposal. In accordance with the Investigation-Derived Waste Management Plan
for Camp Lejeune, non-hazardous IDW will be stored for a maximum of 90 days.
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PRELIMINARY ASSESSMENT/SITE INSPECTION WORK PLAN FRENCH CREEK ROAD EXTENSION

Soil IDW is expected to be characterized as non-hazardous. However, if soil IDW is
characterized as hazardous, then the drums will be marked with pre-printed hazardous
waste labels that include the following information: accumulation start date, generator
name, USEPA ID number, applicable waste codes, and the manifest number. The drums will
be moved by a licensed hazardous waste transporter to the less-than-90-day storage facility
located in Building S-962. Within 90 days from the accumulation start date, the soil will be
transported offsite for disposal at a properly permitted RCRA Subtitle C treatment, storage,
or disposal facility.

The FTL will coordinate and oversee placement of the IDW in accordance with the Waste
Management Plan.

4.2.3 PPE and Trash

PPE associated with the generation of non-hazardous waste will be collected in black, non-
translucent trash bags and disposed of in a dumpster aboard MCB Camp Lejeune. PPE
associated with the generation of hazardous waste will be properly contained and disposed
of at an offsite, permitted, Resource Conservation and Recovery Act (RCRA) Subtitle C
treatment, storage, or disposal facility.
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SECTION 5

Data Management and Evaluation

It is anticipated that data management activities will consist primarily of entering field and
laboratory data onto computerized spreadsheets using database software, and tabulating
field and analytical results for preparation of the report.

An independent data validator will be subcontracted to validate laboratory analytical data.
The analytical results will be evaluated to assess the technical adequacy and usability of the
data. Data will be technically reviewed as described in the Master QAPP (CH2M HILL,
2008).

Once the data is received from the laboratory and is validated, an evaluation of the data will
be completed. This task involves the evaluation of field-generated data including laboratory
analytical data, water level measurements, boring log and well construction records, water
quality measurements, and other field notes. Efforts under this task will include the
tabulation of validated analytical data and field data, generation of well construction
records, and generation of diagrams/figures/tables associated with field notes or data
received from the laboratory (e.g., sampling location maps).

The laboratory analytical results will be compared to the North Carolina Groundwater
Quality Standards, North Carolina Department of Environmental and Natural Resources
(DENR) Soil to Groundwater screening criteria, United States Environmental Protect
(USEPA) Regional Screening Levels (RSLs) (adjusted), and base-wide background (metals
only).

A human health risk screening will be conducted to assess potential risks to construction
workers during road construction. If risks to construction workers are identified, additional
delineation and/ or soil removal may be required.
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SECTION 6

Preliminary Assessment/Site Inspection Report

A PA/SI Report will be prepared following the general format as presented in USEPA’s
Guidance for Performing Preliminary Assessments Under CERCLA (1991) and USEPA’s
Guidance for Performing Site Inspections Under CERCLA, Interim Final (1992) and will
include:

A summary of the site-specific environmental setting, including topography, hydrology,
geology, and hydrogeology.

A description of the field investigation activities.
Assessment of the significance, nature, and extent of hazardous substances.
Human Health Risk Screening

Conclusions and recommendations.

A draft report will be issued to allow for a comment period. Any comments received will be
addressed in the final version.
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SECTION 7

Project Management

CH2M HILL's primary participants for this project are as follows:

e Mr. Matt Louth - Activity Manager

e Ms. Keri Hallberg - Project Manager

e Ms. Monica Fulkerson - Task Manager

e Mr. Tegwyn Williams - Senior Reviewer

Ms. Hallberg and Ms. Fulkerson will have the overall responsibility for conducting the field
activities and completing the reports associated with this PA/SI. Mr. Williams will review
the technical aspects of the work from project scoping to project completion. They will be
supported by geologists, engineers, scientists, and risk assessors, as needed. Ms. Fulkerson
will report to Ms. Hallberg and Mr. Louth who will then relay pertinent issues and maintain
close contact with NAVFAC Mid-Atlantic and the Base.
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SECTION 8

Schedule

The proposed schedule for conducting the PA /SI at French Creek is presented in Figure 8-1.
The tasks presented in the PA/SI schedule corresponds to the tasks identified in this work
plan.
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D Task Name Duration Start Finish Predecessors p7,08 [Sep 14, '08 [Sep 21, '08 [Sep 28, '08 [Oct 5, '08 [Oct 12, '08 [Oct 19, '08 [Oct 26,08 [Nov 2, 08 [Nov 9, 08 [Nov 16, '08 [Nov 23, '08 [Nov 30, '08 [Dec 7,08 [Dec 14, '08 [Dec 21, '08 [Dec 28, '08 [Jan 4,'09 [Jan 11, '09 [Jan 18, '09 [Jan25,09 |
o | ‘ M(TIW\T\Fls\sTﬁhIWNT\F(s\s‘ﬁahIWWT\F(sIST{;I\TIWNT\HSIs\M\T(WIT\HSISWM\TMIT\F\S(SMT(WIT\F\S(SIM\T\WIT\F\s(sIM\T\W(T\FNS(SIM\T\WHIF\s\s(M\T\W(TIF\s\s(MIT\W\TIF\s\s(MIT\W(T(F\s\s(MIT\W\ﬂFIs\s\MIT\W\T{FIs\s\M(TIW\T\Fls\s\M(TIWNT(F(SNSTM(TIWWT\FIsISTM\TIWWT\F(sISTM\T(WNT\HSISTM\T(WIT\F
1 French Creek PA/SI 454 days Wed 9/10/08 Mon 6/7/10
2 Work Plan 131 days Wed 9/10/08 Wed 3/11/09 —
3 E Draft Work Plan 43 days Wed 9/10/08 Fri 11/7/08 ‘ }j
4 Navy and Base Revie 30days Mon 11/10/08 Fri 12/19/08 3 ‘ }T
5 Draft Work Plan 10 days  Mon 12/22/08 Fri 1/2/09 4 ‘ }7
6 Partnering Team Revi 28 days Mon 1/5/09 Wed 2/11/09 5
7 Final Work Plan 20 days Thu 2/12/09 Wed 3/11/09 6
8 Field Work 81 days Mon 5/11/09 Mon 8/31/09
9 E Utility Clearance 3days Mon 5/11/09 Wed 5/13/09
10 Environmental Sampli 28 days Thu 5/14/09 Mon 6/22/09 9
11 Laboratory Analysis 30 days Tue 6/23/09 Mon 8/3/09 10
12 Data Validation 20 days Tue 8/4/09 Mon 8/31/09 11
13 Reporting 216 days Mon 8/10/09 Mon 6/7/10
14 E Preliminary Tech Men 30 days Mon 8/10/09 Fri 9/18/09
15 E Data Evaluation 15 days Tue 9/1/09 Mon 9/21/09
16 Draft Focused PA/SI F 60 days Tue 9/22/09  Mon 12/14/09 15
17 Navy and Base Revie 30days  Tue 12/15/09 Mon 1/25/10 16
18 Draft Focused PA/SI F 10 days Tue 1/26/10 Mon 2/8/10 17
19 Partnering Team Revi 45 days Tue 2/9/10 Mon 4/12/10 18
20 Final Focused PA/SI | 40 days Tue 4/13/10 Mon 6/7/10 19
Project: Figure 8-1 Project Schedule Task l:l Split Progress I Milestone ‘ Summary ﬁ Project Summary _ External Tasks l:l External Milestone ‘ Deadline @

Date: Thu 3/5/09

Figure 8-1
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‘ o |Task Name Duration | |Feb 1,09 [Feb 8,09 [Feb 15, '09 [Feb 22, '09 [Mar 1,09 [Mar 8, '09 [Mar 15, '09 [Mar 22, '09 [Mar 29, '09 [Apr

2,09 [Apr 19, '09 [Apr 26, '09 Ty ,'09 Tylo '09 Ty17 '09 Ty24 '09 Ty31 '09 [Jun 7,09 [Jun 14, '09 [Jun 21, 09 [Jun 28, '09 [Jul 5,09 [Jul 12,
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French Creek PA/SI 454 days

2 Work Plan 131 days —

3 E Draft Work Plan 43 days

4 Navy and Base Revie 30 days

5 Draft Work Plan 10 days

6 Partnering Team Revi 28 days i

7 Final Work Plan 20 days ‘

8 Field Work 81 days

9 E Utility Clearance 3 days l:ll

10 Environmental Sampli 28 days ‘ [
11 Laboratory Analysis 30 days ‘
12 Data Validation 20 days

13 Reporting 216 days

14 E Preliminary Tech Men 30 days

15 E Data Evaluation 15 days

16 Draft Focused PA/SI | 60 days

17 Navy and Base Revie 30 days

18 Draft Focused PA/SI | 10 days

19 Partnering Team Revi 45 days

20 Final Focused PA/SI | 40 days
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Date: Thu 3/5/09 Task l:l Split Progress Milestone ‘ Summary Project Summary External Tasks External Milestone ‘ Deadline @
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D Task Name Duration 09 [Jul 19,09 [Jul 26,09 [Aug 2, '09 [Aug 9, '09 [Aug 16, '09 [Aug 23, '09 [Aug 30, '09 [Sep 6, '09 [Sep 13,09 [Sep 20, '09 [Sep 27,09 [Oct 4, 09 [Oct 11,09 [Oct 18, '09 [Oct 25,09 [Nov 1,09 [Nov 8, '09 [Nov 15, '09 [Nov 22,09 [Nov 29, '09 [Dec 6, '09 [Dec 13,09 [Dec 20, '09 |
French Creek PA/SI 454 days

2 Work Plan 131 days

3 E Draft Work Plan 43 days

4 Navy and Base Revie 30 days

5 Draft Work Plan 10 days

6 Partnering Team Revi 28 days

7 Final Work Plan 20 days

8 Field Work 81 days —

9 E Utility Clearance 3 days

10 Environmental Sampli 28 days

11 Laboratory Analysis 30 days i

12 Data Validation 20 days ‘ ‘

13 Reporting 216 days —

14 E Preliminary Tech Men 30 days ‘ ‘

15 E Data Evaluation 15 days }l

16 Draft Focused PA/SI | 60 days ‘ i
17 Navy and Base Revie 30 days ‘
18 Draft Focused PA/SI | 10 days

19 Partnering Team Revi 45 days

20 Final Focused PA/SI | 40 days

Prlect Figure 31 ProjetSchedule AN s — P— p— ] ' -
Date: Thu 3/5/09 Task Split Progress Milestone ‘ Summary Project Summary External Tasks External Milestone ‘ Deadline @
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D ‘ |Task Name Duration | Dec 27, '09 [Jan 3,10 [Jan 10, '10 [Jan 17, 10 [Jan 24, 10 [Jan 31, 10 [Feb 7,10 [Feb 14,10 [Feb 21,10 [Feb 28,10 [Mar 7,10 [Mar 14,10 [Mar 21, 10 [Mar 28, 10 [Apr 4,°10 [Apr 11,°10 [Apr 18,10 [Apr 25,10 IMTay 2,10 IMTay 9,10 IMTay 16, '10 I MTay 23,'10 I M]gy 30, '10 [Jun 6,10
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French Creek PA/SI 454 days
2 Work Plan 131 days
3 E Draft Work Plan 43 days
4 Navy and Base Revie 30 days
5 Draft Work Plan 10 days
6 Partnering Team Revi 28 days
7 Final Work Plan 20 days
8 Field Work 81 days
9 E Utility Clearance 3 days
10 Environmental Sampli 28 days
11 Laboratory Analysis 30 days
12 Data Validation 20 days

13 Reporting 216 days —

14 E Preliminary Tech Men 30 days

15 E Data Evaluation 15 days

16 Draft Focused PA/SI | 60 days

17 Navy and Base Revie 30 days 1

18 Draft Focused PA/SI 10 days ‘ i

19 Partnering Team Revi 45 days ‘ i
20 Final Focused PA/SI 40 days ‘

Prlect Figure 31 ProjetSchedule AN s — P— p— ] ' -
Date: Thu 3/5/09 Task Split Progress Milestone ‘ Summary Project Summary External Tasks External Milestone ‘ Deadline @
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TABLE 11-2

DETECTED TARGET CONTAMINANTS IN GROUNDWATER
CONFIRMATION STUDY
SITE 28, HADNOT POINT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well No./Date
North
Federal | Carolina | 28-GWO01 28-GWO01 28-GW02 28-GW02 28-GW03 28-GW03 28-GW04 28-GW04
Parameter MCLs® | WQS®@ 7/7/84 12/16/86 7/7/84 12/16/86 7/7/84 12/11/86 12/11/86 3/4/87
Trans-1,2-Dichloroethene 100 70 38 14 ND ND ND ND ND ND
Trichloroethene 5 2.8 15 49 ND ND ND ND ND ND
Vinyl Chloride 2 0.015 22 13 ND ND ND ND ND ND
DDD, p-p' None None 0.12 ND 0.093 0.018 0.22 ND ND ND
DDE, p-p' None None 0.015 ND 0.028 ND 0.007 ND ND ND
Dieldrin None None 0.003 ND ND ND ND ND ND ND
Oil & Grease None None 5 8 2 0.4 0.8 ND ND 9
Arsenic 50 50 18 9.5 ND ND 21 INTF INTF 12.1
Chromium (total) 100 50 ND 12 ND ND 330 15.8 92.6 54
Chromium (+6) None None NA ND NA ND NA ND 46.4 ND
Lead 159 15 ND 140 ND 38 336 ND ND ND
Mercury 2 1.1 0.3 0.2 ND 0.3 ND 0.3 0.7 0.5
Nickel 100 150 ND ND ND ND 39 ND 431 16
Zinc None 2,100 ND 58 ND 39 143 12.3 142 77

INTF = Interference

NA = Not Analyzed

ND = Not Detected

Values reported are concentrations in micrograms per liter (1g/L); this approximates parts per billion (ppb).

Source: ESE, 1992.

(' Federal maximum contaminant levels (MCLs) established under the Safe Drinking Water Act of 1986.

& NCWQS - North Carolina administrative code, Title 15A, NC DEHNR, Subchapter 21, Section .0202 - Water Quality Standards (WQS) for groundwater, November 8, 1993.
Class GA Standards.

©®  Federal action level established under the Safe Drinking Water Act of 1986.



TABLE 11-4

INORGANIC CONTAMINANTS IN GROUNDWATER
REMEDIAL INVESTIGATION SCOPING
SITE 28, HADNOT POINT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample 1.D./Date Sampled
North
Federal | Carolina | 28-GWO1 28-GW02 28-GW03 28-GW04
Inorganics MCL® wQs® 04/14/93 04/14/93 04/14/93 04/14/93

Aluminum None None 16,600 3,280 84,200 43,300
Antimony 6 None 220R 220R 220R 220R
Arsenic 50 50 13.07J 5417 7217 74171
Barium 2,000 2,000 78.8 556 494 576
Beryllium 4 None 127 1.ouJ 1.81] 931
Cadmium 5 5 3.0U) 1733 3.0 3.3J
Calcium None None 99,800 53,000 20,200 160,000
Chromium 100 50 39.1J 9.01] 140 122
Cobalt None None 30U 3.0U0 30U 29.3
Copper 1,300 1,000 19.8 75.4 18.81J 20.73
Iron None 3,000 15,200 16,000 65,200 35,300
Lead 159 15 234 1971 20317 2241
Magnesium None None 11,900 26,300 6,020 11,500
Manganese None 50 138 304 822 206
Mercury 2 1.1 0.71U0 1417 0.84U 0.58U
Nickel 100 100 17.0U0 170U 170U 59.8
Potassium None None 17,800 44,900 5,790 4,810
Selenium 50 50 2.5U] 24UJ 24U 10.0UJ
Silver None 18 3.0U7 3.0UJ 3.0UJ 3.0U7
Sodium None None 33,600 74,400 9,480.0 37,300
Thallium 2 None 3.0UJ 3.0U] 3.0U) 30U
Vanadium None None 37.7 6.1 164.0 85.3
Zinc None 2,100 1220 423U 4020 390U
Cyanide 200 154 100U 1000 10U 100U

Notes:  J - Analyte present. Reported value may not be accurate or precise.

U - Not detected above the level reported in laboratory or field blanks.

UJ - The reported quantitation limits are estimated.

R - Unreliable result. Analyte may or may not be present in the sample.
Values reported are concentrations in micrograms per liter (g/L); this approximates parts
per billion (ppb).




TABLE 28 -2
LEAD AND MANGANESE IN GROUNDWATER - SITE 28
OPERABLE UNIT NO. 7 - SITE 28
FINAL CLOSE OUT REPORT, CTO - 0120
MCB, CAMP LEJEUNE, NORTH CAROLINA

Monitoring Lead Comparison Criteria July | Feb | Aug | Jan July Oct | Jan | April | July Oct Jan | April | July | Oct | Jan | April | July | Oct
Well ID NCWQS | MCL ROD | 1996 | 1997 | 1997 | 1998 | 1998 (1) | 1998 | 1999 | 1999 | 1999 | 1999 (2) | 2000.{ 2000 | 2000 | 2000 | 2001 | 2001 | 2001 | 2001
28-MWO01 4.9 1.6 | ND | ND ND 29B| ND | 2.6B { 2.9B NS NS | NS
28-MW02 15 15 15 4.9 | ND \ ND | ND ND ND [ ND | ND | 1.6B NS NS | NS
28-MW07 12.4 | 8.7
28-MW09 NA NA | NA | NA | NA
Monitoring Manganese Comparison
Well ID Criteria July | Feb | Aug | Jan July Oct | Jan | April | July Oct
NCWQS | MCL ROD [ 1996|1997 | 1997 | 1998 | 1998 (1) { 1998 | 1999 | 1999 { 1999 | 1999 (2)
28-MW01 250 | 214 } 66.2 | 113 114 195 | 83.2 | 83.8 | 72.8 NA
28-MW02 50 NE 50 174 | 185 | 196 | 197 204 181 | 184 169 179 NS
28-MW07 860 | 460 | 906 | 1270 798 787 | 497 | 706 | 740 NS
Notes:

All concentrations are presented in micrograms per liter (ug/L).
0)] = Confirmatory Sampling Begins.

(@) = Sampling was discontinued at monitoring wells 28-MW01 and 28-MW02, manganese was also discontinued for analyzation
B = Reported value is < CRDL, but >IDL.
NA = Not Applicable
ND = Not Detected
NS = Not Sampled
NE = Not Established
NCWQS = North Carolina Water Quality Standard, 2L.
MCL = United States Environmental Protection Agency, Maximum Contaminant Level.
Record of Decision for Operable Unit No. 7 - Sites 1 and 28 (Baker, May 1996).
Shading indicates that a concentration is above the comparison criteria.
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SECTION B.1

Introduction, Purpose, and Scope

Marine Corps Base (MCB) Camp Lejeune is planning an environmental investigation in
support of the French Creek Road Extension construction project. The environmental
investigation will be conducted under Contract N-62470-08-D-1000, Contract Task Order
(CTO)-011.

The results of the environmental investigation will determine if any impacts to soil and
groundwater resulting from Installation Restoration (IR) Site 28 or other historical activities
will impact construction. To support site investigation effort, this archival records search
report has been prepared to provide a narrative of the historical activities in the vicinity of
the French Creek Road Extension investigation area that may have resulted in
environmental contamination.

The archival records search is an investigative review of existing information about the site
and its surrounding area, with an emphasis on obtaining information from personnel and
historical resources that might indicate a potentially hazardous release to the environment.
The scope of the report includes:

A review of existing information about the site (including MCB Camp Lejeune maps,
drawings, and reports, and interviews with MCB Camp Lejeune personnel).

Collection of additional information about the site.

A complete listing of resources identified and investigated for this report is provided in
Attachment 1. Attachment 1 also includes details concerning the reviews of the historical
information from the Marine Corps Library at Quantico, National Archives and Records
Administration (NARA) map and text files, and MCB Camp Lejeune base files.
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SECTION B.2

Site Information

2.1 Ownership and Operational History

2.1.1 MCB Camp Lejeune Ownership History

The history of the land now occupied by MCB Camp Lejeune is documented primarily
through land records and maps. Following the start of World War II (WWII), the War
Department began purchasing tracts of land in 1941 from local residents to meet the need
for an East Coast amphibious training facility. Prior to the Marines occupation, the land had
been occupied by white and African-American communities and farms since the Colonial
era. The land contained plantation houses, cabins, farm buildings, tobacco barns, stores, and
various cemeteries (Global Security Website, 2007).

The initial land transferred to the government was acquired in 14 different transactions
between April and October 1941 and totaled 173.8 square miles or 111,155 acres, of which
there were 85,155 land acres and about 26,000 acres under water (Loftfield, 1981, Louis
Berger Group, 2002). The individual tracts of land were grouped into various “Areas’ for
consolidation.

2.1.2 French Creek Road Extension Investigation Area

The French Creek Road Extension investigation area is located between Julian C. Smith
Road and McHugh Boulevard in the Hadnot Point area of Camp Lejeune. IR Site 28, the
Hadnot Point Burn Dump, is located within the French Creek investigation area along the
eastern bank of the New River and is surrounded by the Hadnot Point Sewage Treatment
Plant to the north, wooded areas to the east and south, and the New River to the west.

A remedial investigation (RI), feasibility study (FS), Proposed Remedial Action Plan
(PRAP), Record of Decision (ROD) and Closeout Report have been completed for IR Site 28.
In addition, Land Use Controls (LUCs) are in place. Section 2 of the Work Plan provides
additional information regarding these investigations.

The Base Safety Specialist stated that he did not have any information pertaining to the
French Creek Road Extension investigation area, but indicated that it was common to burn
different types of oils, paints, wood products and other items as a means of disposal
(Richardson, 2008).
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Resource Review Summary

The following table provides a summary of the specific references identified for review,
interview, or contact for the archival report.

Resource Actions Completed
Quantico, Virginia, Marine Corps Library, Reviewed all available file folders related to Camp Lejeune —
Gray Research Center Made copies of relevant historic maps. No files to copy.
US National Archives (NARA 1) Historical Reviewed text and drawing files from Text and Cartographic
Files Divisions. Made copies of relevant files and maps.
Deborah Edge/National Archives Text File See US National Archives Files Review
Camp Lejeune Technical Records files Reviewed and copied all relevant documents related to

historical land use for each site.

Camp Lejeune Personnel

Linda Futrell/ Realty Specialist Contacted and interviewed
Dennis Dunham/ Technical Records Contacted and interviewed
Duane Richardson/ Base Range Safety Contacted and interviewed
Officer

Marine Corps Library Review

Text Division
Contact: Gregory Cina

Site Visit: October 7, 2008

File review at Marine Corps Base, Quantico, Virginia, Gray Research Center, Marine Corps
Archives and Special Collections.

Several historic maps were digitally copied; however, no pertinent text documents were
obtained from the file review.

List of Documents Obtained from Marine Corp Library
e “Camp Lejeune, New River, North Carolina”, August 1943.

e “Combat Training Chart, United States East Coast, North Carolina, Approaches to
New River”, December 26, 1987.

e “New River”, 1972.
e “Jacksonville South Quadrangle”, NW/4 New River 15 Quadrangle, USGS, 1952.

e “North Carolina, Approaches to New River”, November 1950.



RESOURCE REVIEW SUMMARY

National Archives and Records Administration Review

Text Division

Contact: Ms. Deborah Edge, 301-837-1687
Site visits on September 15 - 18, 2008

Reviewed 12 boxes of files associated with the Marine Corps, 1939-1950

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/45-1/47) to 1275/70-727 (1/44-12/47), Box 218.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 219.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 220.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Brooklyn to 2285-10 Camp Lejuene, Box 1570.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1571.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1572.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 144.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 145.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 146.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 147.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 148.

Record Group 127 (USMC), Records of the USMC, Division of Public Information,
General Correspondence, 1942- 1950, Box 1 of 1.

The boxes contained information primarily related to basic activities and events occurring at
Camp Lejeune, as well as general ordnance orders and supply issues. Several historic maps
were found showing the French Creek area.

List of Documents Obtained from National Archives

“Camp Lejeune General Area Map”, February 12, 1942.
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e “Camp Lejeune General Area Map”, March 11, 1947.

e “Camp Lejeune, New River, North Carolina”, August 1943.

e “Camp Lejeune, North Carolina”, Vicinity Map, February 1947.

e “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1946.
e “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1947.

e “Fleet Marine Force, 2nd Marine Division, Shop Area, Location and Index Plan”, Vicinity
Map, April, 28, 1950.

e “Index Sheet to Accompany Annual Report Maps, Camp Lejeune, North Carolina”, June
30, 1947.

“Map of Magazine Area, Camp Lejeune, North Carolina”, June 30, 1947.

MCB Camp Lejeune Base Site Visit and Records Review
Base Contact: Ms. Linda Futrell, Public Works Division, 910-451-2818 x3257

File reviews of records in the base Technical Records office were conducted during the site
visit. Additionally, interviews were conducted with Dennis Dunham/Technical Records,
and Duane Richardson/EOD Base Range Safety Officer.

List of Documents Obtained from Camp Lejeune

Base Real Estate Office

e “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1946.
e “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1952.
e “Existing Conditions: Hadnot Point and French Creek”, Grid G8, December 20, 2004.
e “Existing Conditions: Hadnot Point and French Creek”, Grid H8, December 22, 2004.

e “Existing Conditions: Hadnot Point, French Creek, and Cogdels Creek”, Grid G8,
September 2, 2008.

e “Existing Conditions: Hadnot Point, French Creek, and Cogdels Creek”, Grid HS,
September 2, 2008.

e “French Creek Areas 300-400-500", 1985.

¢ “Hadnot Point Regimental Areas 400-500, Division Shops Area 1800, and French Creek
Area”, 1985.

e “Map of Magazine Area, Camp Lejeune, North Carolina”, June 30, 1949.

Base Library

¢ Louis Berger Group, Inc. Under USCOE, Wilmington District Contract DACWS4-99-C-
0004, Semper Fidelis: A Brief History of Onslow County, North Carolina and MCB, Camp



RESOURCE REVIEW SUMMARY

Lejeune, 2002, United States Marine Corps, Lt. Col Lynn J. Kimball (USMC, Retired)
Consulting Historian.

e Lotfield, Thomas, C. Principal Investigator. UNCW, August 1981. Archeological and
Historical Survey of USMC Base, Camp Lejeune; Naval Facilities Engineering Command
Norfolk, Coastal Zone Resource Corp., Vol. II, Contract No. N62470-79-C-4273.
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SECTION C.1

Introduction

This document has been prepared to serve as a Field Sampling Plan (FSP) for the Preliminary
Assessment/Site Inspection (PA/SI) in the French Creek Road Extension area aboard Marine
Corps Base (MCB) Camp Lejeune in Onslow County, North Carolina. This FSP sets forth site
specific procedures for field activities and for the analysis of surface soil, subsurface soil, and
groundwater samples.

All field activities will be conducted by CH2M HILL or subcontractors under the direct
supervision of CH2M HILL. Field activities unless otherwise noted in the FSP will follow the
procedures described in the Master Project Plans.



SECTION C.2

Field Activities

The PA/ SI for the French Creek Road Extension will include the following field activities:

Site clearing

Buried utility locating

Surface and subsurface soil sampling using direct push technology (DPT)
Installation and development of temporary groundwater monitoring wells
Collection and analysis of groundwater samples

Surveying

Each activity is described in detail in the French Creek Road Extension Work Plan and Master
Project Plans. Table C-1 summarizes the proposed field activities, including the number and
type of samples that will be collected at each location. Proposed sampling locations are shown
in Figure 3-1 and Figure 3-2 in the Work Plan.

TABLE C-1
Summary of Samples
Field Activity No. of Samples Media Analysis
) ) ] —  Lithology

Surface Soil Sampling 15 Soil - Volatile Organic Compounds (VOCs),
—  Semivolatile Organic Compounds (SVOCSs),
—  Polychlorinated biphenyls (PCBs),
— Pesticides
— Target analyte list (TAL) Metals, and
- 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD),

within Site 28 only

Subsurface Soil Sampling 15 Soil —  Lithology
- VOCs,
- SVOCs,
- PCBs,
— Pesticides
— TAL Metals, and
--  TCDD, within Site 28 only

Groundwater Sampling 10 GW - VOCs,
- SVOCs,
- PCBs,
— Pesticides,

—  TAL Metals, and
— Field Parameters




SECTION C.3

Sample Designation

In order to identify and accurately track the various samples, all samples collected during this
investigation, including quality assurance/quality control (QA/QC) samples, will be
designated with a unique number. The number will serve to identify the investigation, the site,
the sample media, sampling location, the depth (soil and groundwater collected from soil
boring) or round (groundwater) of sample, and QA/QC qualifiers.

The sample designation format is as follows:
Site#-Media/Station# or QA/QC-Year/Round or Depth Interval
An explanation of each of these identifiers is given below.

Site#: This investigation includes Site 28 under the Installation Restoration (IR)
Program. Therefore, the prefix “IR28” will be used.

Media: GW = Groundwater from temporary wells
SS = Surface soil
IS = Subsurface soil

Station#: Each monitoring well will be identified with a unique identification
number. Existing monitoring well numbers will be used.

QA/QC: D = Duplicate Sample (following sample type/number)
FB = Field Blank
ER = Equipment Rinsate
TB = Trip Blank

For QA/QC samples the date and year will be in a MMDDYY format, such as May 14, 2008
would be referred to as 051408.

All matrix spike/matrix spike duplicate (MS/MSD) samples will be entered in the same line as
the field sample on the chain of custody. The total number of sample containers submitted will
be entered on the chain of custody and “MS/MSD” will be indicated in the comments section.

Year/Round#: Year/Round indicators will be used for samples collected from monitoring
wells. Each round of sampling will have a distinct identification number.

“08” = year 2008
“A” = sampling during the first quarter at the site

Depth Interval: Depth indicators will be used for soil samples collected using DPT. The number
will reference the depth interval (in feet) of the sample.

2-3 =2 to 3 feet bgs
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Under this sample designation format, the sample designation IR28-GW01-08A refers to:

IR28-GW01-08B IR Site 28
IR28-GW01-08B Groundwater sample from temporary well IR28-TW01
IR28-GW01-08B Sampled in the second quarter of 2008

The sample designation format for QA /QC IR28-TB105148 refers to:

IR28-TB1051408 IR Site 28
IR28-TB1051408 Trip Blank #1
IR28-TB1051408 Date sampled

This sample designation format will be followed throughout the project. Required deviations to
this format in response to field conditions will be documented.



SECTION C.4

Sample Handling and Analysis

4.1 Sample Preservation and Handling

Sample preservation and handling are described in depth in Section 5 of the Master QAPP.
QA/QC samples, with the exception of trip blanks, will be collected in the same containers with
preservatives as the field samples. The preservative and holding time for analysis is shown in

Table C-2.

TABLE C-2

Sample Containers, Preservation, and Holding Times
Field Sampling and Analysis Plan, French Creek Road Extension, MCB Camp Lejeune

Maximum Hold

Analysis Matrix Method Container Preservation Time
3 x40 mL Glass o
Vel Aqueous SW846 8260B  voavialswith  Co0 0 4°C, 14 days to
HCI to pH<2 analysis
septa
48 hours to
VOC Solid SW846 8260B 3x .5gEncore Coolto 4°C extraction / 14
to analysis
2 x 1000 mL
SVOC, SW846 8270C,  Glass amber . 7 days to
Pesticides and Aqueous Cool to 4°C extraction / 40
8081A, 8082 for each .
PCBs to analysis
parameter
SVOC, 14 days to
Pesticides and Solid Swa46 8270C, 1 x 8 0z Glass Cool to 4°C extraction / 40
8081A, 8082 jar .
PCBs to analysis
TAL Metals AQUEOUS SW846 6010A, 500 1000 mL Cool to 4°C, 6 months (28
q 7470A Poly HNO3 to pH<2  days for Hg)
. SW846 6010B/ 1009 4 oz. o 6 months (28
TAL Metals Solid 7471A glass jar Cool to 4°C days for Hg)
. 1 x 4 oz amber 30 days to
TCDD Solid SW846 8290 : Cool to 4°C extraction/45

jar

days to analysis

4.2 Chain-of-Custody and Field Logbook

Chain of Custody and field logbook requirements are described in Section 6 of the Master

QAPP.
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SAP/QAPP Identifying Information

Site Name/Number: French Creek Road Extension/ Installation Restoration Site 28
Operable Unit: 7

Contractor Name: CH2M HILL

Contract Number: N62470-08-D-1000

Contract Title: NAVFAC CLEAN 1000 Contract Task Order 011

Work Assignment Number (optional):

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the
requirements of the Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (U.S.
Environmental Protection Agency [USEPA], 2005) and EPA Guidance for Quality Assurance
Project Plans, EPA QA/G-5, QAMS (USEPA, 2002) .

2. ldentify regulatory program: Comprehensive Environmental Response, Compensation,
and Liability Act

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Naval Facilities Engineering Command (NAVFAC)
Request for Proposal 6/11/08
CH2M HILL Implementation Plan/Fee Proposal 7/24/08

5. List dates and titles of any SAP documents written for previous site work that are relevant
to the current investigation.

Title Date
N/A

6. List organizational partners (stakeholders) and connection with lead organization:
USEPA Region IV, North Carolina Department of the Environment and Natural Resources,
NAVFAC Mid-Atlantic, Marine Corps Base Camp Lejeune

7. Lead organization NAVFAC Mid-Atlantic

8. If any required SAP elements or required information are not applicable to the project or
are provided elsewhere, then note the omitted SAP elements and provide an explanation
for their exclusion below:

Worksheet #9 — Not applicable. Scope was issued by NAVFAC.

Worksheet #13 — Not applicable. No secondary data used in developing this SAP.




Crosswalk to Related Information

In an effort to comply with the requirements of the Uniform Federal Policy for Quality
Assurance Plans (UFP-QAPP) (U.S. Environmental Protection Agency [USEPA], 2005), the
following crosswalk table has been provided. Because this project is Activity-Funded, this
QAPP does not follow the UFP-QAPP 37 worksheet format; however, this Crosswalk Table
identifies where the key elements of the UFP-QAPP are located within the enclosed QAPP
and/or attached Work Plan (WP).

UFP-QAPP Worksheet # ‘

Required Information

Crosswalk to Related Information

A. Project Management

Documentation

1

Title and Approval Page

QAPP Title Pages

2 Table of Contents QAPP lIdentifying Information Page
SAP Identifying Information

3 Distribution List QAPP Table 1-1

4 Project Personnel Sign-Off Sheet QAPP Table 1-1

Project Organization

5

Project Organizational Chart

Figure 3-1 of Final Master QAPP
QAPP Figure 1-1

6 Communication Pathways Section 7 of WP
Section 3.2 of Final Master QAPP
7 Personnel Responsibilities and Section 7 of WP
Qualifications Table Section 3.1 of Final Master QAPP
8 Special Personnel Training Field personnel will meet requirements

Requirements Table

specified in Section 4.1 of Final Master
HSP

Project Planning/ Problem

Definition

9

Project Planning Session Documentation
(including Data Needs tables)

Project Scoping Session Participants
Sheet

Not applicable

10 Problem Definition, Site History, and Sections 1 and 2 of WP
Background. Site Map — Figure 2-2 of WP
Site Maps (historical and present)
11 Site-Specific Project Quality Objectives Section 1.2 of WP
Section 4 of Final Master QAPP
12 Measurement Performance Criteria Table | QAPP Table 2-1
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UFP-QAPP Worksheet #

Required Information

Crosswalk to Related Information

13

Sources of Secondary Data and
Information

Secondary Data Criteria and Limitations
Table

Not applicable

14 Summary of Project Tasks Sections 1.1 and 3 of WP

15 Reference Limits and Evaluation Table Section 4 of Final Master QAPP
QAPP Tables 2-4 to 2-13

16 Project Schedule/Timeline Table Figure 8-1 of WP

B. Measurement Data Acquisition

Sampling Tasks

17 Sampling Design and Rationale Sections 3.3 through 3.5 of WP
18 Sampling Locations and Methods/ Table 3-1 of WP, Figures 3-2 and 3-3 of
Standard Operating Procedure (SOP) WP
Requirements Table Sections 3.3 through 3.5 of WP
Sample Location Map(s) Section 3 of Final Master SAP
19 Analytical Methods/SOP Requirements Table 3-1 of WP, Tables C-1 and C-2 of
Table FSP (Appendix C)
QAPP Table 2-14
20 Field Quality Control Sample Summary Table 3-1 of WP
Table
21 Project Sampling SOP References Table | Section 3 of WP
Sampling SOPs Section C.4 of FSP
Section 3 of Final Master SAP
22 Field Equipment Calibration, Maintenance,| Sections 7 and 12 of Final Master QAPP

Testing, and Inspection Table

Analytical Tasks

23 Analytical SOPs QAPP Table 2-6
Analytical SOP References Table

24 Analytical Instrument Calibration Table QAPP Table 2-17

25 Analytical Instrument and Equipment QAPP Table 2-18

Maintenance, Testing, and Inspection
Table

Sample Collection

26 Sample Handling System, Section 6 of the Final Master QAPP
Documentation Collection, Tracking, . . .
Archiving and Disposal (SFeé:g?n C.4 of Field Sampling Plan
Sample Handling Flow Diagram Section 3-5 — Work Plan

27 Sample Custody Requirements, Section C.3 of FSP

Procedures/ SOPs Sample Container
Identification

Example Chain-of-Custody Form and
Seal

Section 6 of Final Master QAPP
Section 4.2 of Final Master SAP
Attachment 6 of Final Master SAP

Xii




CROSSWALK TO RELATED INFORMATION

UFP-QAPP Worksheet #

Required Information

Crosswalk to Related Information

Quality Control Samples

28

Quality Control Samples Table

Screening/Confirmatory Analysis
Decision Tree

Table 3-1 of WP
QAPP Section 2.3

Data Management Tasks

29

Project Documents and Records Table

Section 6 of Work Plan
Sections 6 and 9 of Final Master QAPP

30

Analytical Services Table

Analytical and Data Management SOPs

QAPP Section 2.2

C. Assessment Oversight

31

Planned Project Assessments Table
Audit Checklists

Section 11 of Final Master QAPP

32 Assessment Findings and Corrective Section 14 of Final Master QAPP
Action Responses Table
33 Quality Assurance Management Reports | Section 11 of Final Master QAPP

Table

Data will be validated externally and
reviewed by the chemist prior to loading
to database.

D. Data Review

34 Verification (Step 1) Process Table Section 5 of Work Plan
Section 9 of Final Master QAPP

35 Validation (Steps lla and lIb) Process Section 5 of Work Plan
Table Section 9 of Final Master QAPP

36 Validation (Steps lla and llb) Summary Section 5 of Work Plan
Table Section 9 of Final Master QAPP

37 Usability Assessment Section 5 of Work Plan

Section 9 of Final Master QAPP

Xiii




SECTION 1

Project Management

1.1 Introduction

This site-specific Quality Assurance Project Plan (QAPP) is meant to serve in conjunction
with the Marine Corps Base (MCB) Camp Lejeune Master Project QAPP (CH2M HILL,
2008). Site-specific information is contained within this QAPP. This document applies only
to the French Creek Road Extension Preliminary Assessment /Site Investigation and is a
component of the Work Plan (WP). The QAPP describes the data quality objectives (DQOs),
specific quality assurance (QA) and quality control (QC) activities, and laboratory activities
necessary to achieve the DQOs of the project. Subcontractors will be required to review this
site-specific QAPP. Subcontractors will be expected to adhere to the procedures specified in
this document.

The requirements of this document apply to contractors and subcontractors. Deviations
from these procedures will be documented.

This section provides an overview of the following topics:

e Laboratory organization roles and responsibilities
e Project quality objectives (PQOs) and criteria for measurement data
e Laboratory personnel special training requirements and certifications

Section 2 describes the measurement and data acquisition procedures and the analytical
methods to be performed in support of this monitoring. It addresses the following
laboratory aspects of measurement and data acquisition:

Sampling method requirements

Sample handling and custody requirements

Analytical method requirements

QC requirements

Instrument and equipment testing, inspection, and maintenance requirements
Instrument calibration and frequency

Inspection and acceptance requirements for supplies and consumables

Data acquisition requirements

Section 3 describes the laboratory assessment and oversight activities that will be followed
to determine whether the QC identified this QAPP is being implemented and documented
as required.

Section 4 presents the data review, validation, and evaluation requirements.

1.1.1 Distribution List and Signoff Sheet

Table 1-1 identifies all recipients of the Sampling and Analysis Plan (SAP)/QAPP and is not
exclusively for CH2M HILL personnel.
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TABLE 1-1

Distribution List

Name of E-mail Address SAP/QAPP Date
SAP Telephone or Mailing Section SAP/QAPP
Recipients Title/Role Organization Number Address Signature Reviewed Read
Bryan K. Navy Naval Facilities | (757) 322- bryan.beck@
Beck Technical Engineering 4734 usmc.mil
Representative [ Command
(NTR) (NAVFAC)
Mid-Atlantic
Bob Environmental MCB Camp (910) 451- robert.a.lowder@
Lowder Engineer Lejeune- 9607 usmc.mil
Environmental
Management
Division
(EMD)
Gena Remedial u.s. (404) 562- towsend.gena@
Townsend Project Environmental | 8538 epa.gov
Manager Protection
(RPM) Agency
Region 4
Randy RPM North (919) 508- randy.mcelveen@
McElveen Carolina 8467 ncmail.net
Department of
the
Environment
and Natural
Resources
(NCDENR)
Matt Louth | Activity CH2M HILL (757) 671- matt.louth@
Manager (AM) 6240 ch2m.com
Keri Project CH2M HILL (704) 543- Keri.hallberg@
Hallberg Manager (PM) 3260 ch2m.com

1.1.2 Laboratory Work Group

The selected laboratory is responsible for analyzing samples collected during field activities,
in accordance with the SAP and the laboratory comprehensive quality assurance project
plan (CQAPP). The laboratory PM or client service manager acts as a liaison between the
Project Chemist (PC) and the field and laboratory operations and is responsible for the

following:

e Receipt of sample custody from the field team members, verification of sample integrity,
and transfer of sample fractions to the appropriate analytical departments

e Coordination of sample analyses to meet project objectives
e Preparation of analytical reports
e Review of laboratory data for compliance with method requirements

e Review of any QC deficiencies reported by the analytical department manager

e Coordination of any data changes resulting from review by the project QA supervisor or
the PM
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e Completion of data package deliverables

¢ Communication with the PC pertaining to analytical and QC issues

e Response to questions from the project team during the data quality evaluation (DQE)

process

1.1.3 Laboratory Communication

TABLE 1-2

Communication Pathways

Communication Responsible Phone Number
Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Primary point of contact (POC) for
Navy; can delegate communication to
other internal or external points of
contact. RPM will notify USEPA and
Communication bryan.beck@ NCDENR via email or telephone call
with Navy (lead | NTR/RPM Bryan Beck | usmc.mil within 24hrs for field changes effecting
agency) (757) 322-4734 the scope or implementation of the
design occur. Navy will have 30 days
for Work Plan (WP) review. All
sampling data will be presented and
discussed during partnering meetings.
Primary POC for USEPA; can
delegate communication to other
Communication USEPA townsend.gena@ | internal o.r'ext.ernal ppints of contact.
with USEPA Region 4 Gena epa.qov Upon notlflcatlon of field changes,
Region 4 RPM Townsend USEPA will have 24hrs to approve or
9 (404) 562-8538 comment on the field changes. All
data results will be presented and
discussed during partnering meetings
Primary POC for NCDENR; can
randy.mcelveen@ | delegate communication to other
Communication | NCDENR Randy ncmail.net internal or external points of contact.
with NCDENR RPM McElveen Upon natification of field changes,
(919) 508-8467 NCDENR will have 24hrs to approve
or comment on the field changes.
Communication Oversees project and will be informed
regarding overall of project status by the PM. If field
project status and louth changes occur AM will work with the
implementation | CH2M HILL n;?zttgom@ Navy RPM to communicate in field
and primary POC | AM Matt Louth chzm.com changes to the team via email within
with Navy RPM, (757) 671-6240 24hrs. A|.| data results WI|.| be
USEPA. and communlca.ted to the prOJect tegm
NCDEN’R during the first partnering meeting
following data receipt.
Contact senior consultant regarding
Technical q_uest_ions/issues er?countereq in the
communications ) i field, input on data |nterprgtat|on, as
for project CH2M HILL tegqwyn.williams@ | needed. Sr. Consultants will have 24
broj Senior Teg Wiliams | ch2m.com hrs to respond to technical field

implementation,
and data
interpretation

Consultants

(704) 543-3297

questions as necessary. Additionally,
Sr. consultants will review of the data
as necessary prior to partnering team
discussion and reporting review.
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TABLE 1-2

Communication Pathways

Communication Responsible Phone Number
Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Communications ) All information and materials about
reqarding proiect keri.hallber the project will be forwarded to the
9 g proj PM Keri Hallberg | ch2m.com Navy, Activity Mangers and Senior
management and Consultants as necessary. POC for
implementation (704) 543-3260 . . :
field sampling team.
Responsible for the adherence of
CH2M HILL team members to the site safety
Health & Safety Site Safety TBD requirements described in the HASP.
Coordinator Will report health and safety incidents
and near losses to PM.
Documentation of deviations from the
. . WP will be made in the field logbook
WP changesin | Field Team | rgp and the PM will be notified
field Leader (FTL) ) ; L )
immediately. Deviations will be made
only with approval from the PM.
. Documentation of field activities and
ghA;nP g:/algiel d WP deviations (made with the
P 9 FTL TBD approval of AM and/or Quality
rogress A Officer) in field logbooks;
Reports ssurance icer) in fie gbooks;
provide daily progress reports to PM.
Data traCking gw
from field Environmental | Genevieve @ch2m.com Tracking data from sample collection
collection to Information Moore through database upload.
database upload | Specialist (757) 671-6284
Reporting Lab Laboratory Virginia zusman@ All QA/ QC issues with project field
Data Quality QA officer Zusman/GPL | gplab.com samples will be reported within 2
Issues Laboratories (301) 694-5310 days to the project chemist by the
laboratory.
Reporting Lab Assistant Jeannie : ie.milholland All QA/ QC issues with project field
Data Quality Director Milholland/ fga;;‘g?;,m' oland@ samples will be reported within 2
Issues (Dioxin) gGSd. 910) 350-1903 days to the project chemist by the
aradigm (910) 350- laboratory.
Field and anita.dodson@ Any CAs for field and analytical
analytical Project Anita ch2m.com issues will be determined by the FTL
corrective Chemist (PC) | Dodson and/or the PC and reported to the PM
actions (CAs) (757) 671-6218 within 4hrs.
No analytical data can be released
anita.dodson@ until validation of the data is
Relea§e of PC Anita ch2m.com completed and ha_s beep approve_d by
Analytical Data Dodson the PC. The PC will review analytical
(757) 671-6218 results within 7 days of receipt for
release to the project team.
) Field and analytical issues requiring
Field corrective TBD/Keri keri.hallberg@ corrective action will be determined
: FTL and PM ch2m.com by the FTL and/or PM; the PM will
actions Hallberg

(704) 543-3260

ensure QAPP requirements are met
by field staff
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FIGURE 1-1
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1.2 Quality Objectives and Criteria for Laboratory Measurement
Data

This section defines the levels of data and briefly outlines the DQO development process for
this project. The level of data quality is dependent on the objective use of the results
supported by the data. This subsection also provides the quantitative quality objectives and
measurement performance criteria for the analytical data.

1.2.1 Levels of Data Quality

The data use determines the required levels of data quality. The two categories of data
quality established by the USEPA, screening and definitive, are defined as follows:

Screening data are generated by rapid methods of analysis with less rigorous sample
preparation, calibration and/or QC requirements as compared to the requirements for
producing definitive data. Sample preparation steps commonly are restricted to simple
procedures such as dilution with a solvent, instead of elaborate extraction/digestion and
cleanup. Screening data may provide analyte identification and quantitation, although the
quantitation may be relatively imprecise, unless USEPA reference methods are used.
Physical test methods such as dissolved oxygen (DO) measurements, temperature and pH
measurements, moisture content, turbidity, conductance, etc., have been designated by
definition as screening techniques.

Depending on the DQOs, screening methods may require confirmation samples that
generate definitive data. Confirmation samples will be selected to include both detected and
non-detected results from the screening technique.

Definitive data are generated using rigorous analytical methods such as approved USEPA
reference methods. Data are analyte-specific, and both identification and quantitation are
confirmed. These methods have standardized QC and documentation requirements.
Definitive data are not restricted in their use unless quality problems require data
qualification.

Four levels of data reporting may be performed as part of this field effort, with each level
having different supporting QA /QC documentation. The four levels correspond to QC
Levels I, II, III, and IV. Level I data reporting includes field monitoring activities such as
measurements of pH, temperature, conductivity, DO, oxidation reduction potential (ORP),
and turbidity. Level II data reporting may include screening activities, which are indicative
of the nature of contamination, whereas Level III data reporting provides definitive or
confirmation data. Level IV data reporting includes the highest level of QC with significant
additional documentation.

Level IV data packages will be requested for this project.

Level I-Field Surveys

Level I encompasses field monitoring or screening activities and does not require formal
data package deliverables. Level I activities are focused on easily measured bulk
characteristics of a sample such as pH, conductivity, ORP, and DO. Monitoring results, as

1-6
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well as pertinent data concerning the sampling event, will be documented in the bound field
book. Level I documentation will consist of the following:

Instrument identification

Calibration information (standards used and results)
Date and time of calibration and field measurements
Field measurement results

The logbooks will be reviewed daily by the FTL for completeness and correctness. No
additional documentation or DQE is required.

Level II-Screening Activities, Physical Parameters, and Investigation-derived Waste Analyses

Level II includes the analyses submitted to the laboratories for screening, physical
parameter testing, and analyses associated with the characterization of the investigation-
derived waste (IDW) samples. Samples submitted for analysis under Level II will require
the delivery of an analytical data package. Level II documentation will consist of the
following:

e Case narrative

e Sample results

e Selected QC information such as surrogate recovery

e Associated blank results

e Completed chain-of-custody and any sample receipt information

Level lll-Laboratory Analysis
The purposes of Level III data include the following:

To further define the nature and extent of contamination at MCB, Camp Lejeune;
To define the risk associated with contamination;

To define the fate and transport mechanisms of site-related contaminants; and
To monitor contaminant levels at the Base.

The list of methods and the corresponding target compound lists (TCLs) will be designed to
meet the needs of the specific project. In general, samples will be analyzed using USEPA-
approved methods from the current edition of SIWW-846, Test Methods for Evaluating Solid
Waste. Specific methods are included in the site-specific QAPPs.

Level IV-Laboratory Analysis

The requirements for Level IV documentation also are described in Table 2-15. This level
provides the most stringent level of documentation, and allows the data reviewer or data
validator to recreate the analytical sequence and evaluate raw data such as quantitation
reports generated from the instrumentation used in the analyses. The list of methods
(presented in Table 2-3) and the corresponding target analytes have been designed to
evaluate the potential for contamination at the site. Samples will be analyzed using USEPA-
approved methods, including methods from the following documents:

o SW-846-Test Methods for Evaluating Solid Waste (USEPA, 1998)

1-7
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A Level IV data package will be provided by the laboratory for all methods in this project,
excluding IDW.

1.2.2 Data Quality and Sampling Objectives

The data quality objectives (DQOs) for the project were established based upon the Guidance
for the Data Quality Objectives Process (USEPA, 2000). The DQOs are the basis for the design
of the data collection plan and, as such, specify the type, quality, and quantity of data to be
collected and how the data are to be used to make the appropriate decisions for the project.

DQOs are qualitative and quantitative statements, developed using the USEPA DQO
process, that clarify study objectives, define the appropriate type of data, and specify
tolerable levels of potential decision errors that will be used as a basis for establishing the
quality and quantity of data needed to support decisions. DQOs define the performance
criteria that limit the probabilities of making decision errors by considering the purpose of
collecting data, defining the appropriate type of data needed, and specifying tolerable
probabilities of making decision errors. The seven-step DQO process is as follows:

Step 1 - State the Problem

Step 2 - Identify the Decision

Step 3 - Identify the Inputs to the Decision

Step 4 - Define the Boundaries of the Work

Step 5 - Develop a Decision Rule

Step 6 - Specify Tolerable Limits on Decision Errors
Step 7 - Optimize the Design for Obtaining Data

The following sections present the seven-step DQO process developed for the French Creek
Road Extension at this time. As the monitoring program develops, DQOs will be re-
evaluated and refined as appropriate.

Step 1 - State the Problem

The U.S. Marine Corps plans to extend French Creek Road in the Hadnot Point area of MCB
Camp Lejeune. A portion of the proposed extension is located within Installation
Restoration Site 28, the former Hadnot Point Burn Dump. A Preliminary Assessment/Site
Inspection WP has been prepared to evaluate the presence and nature of environmental
impacts resulting from historical land use practices in the vicinity of the planned French
Creek Road Extension area, which may result in potential risks to construction workers
during road construction.

Step 2 - Identify the Decision

The principal study questions identified at this time are:

o Is there a potential risk to human health and/or the environment during French Creek
Road extension construction activities?

¢ Isadditional environmental assessment necessary?
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Step 3 - Identify the Inputs to the Decision

Inputs that are readily available consist of:

North Carolina 2L Groundwater Quality Standards (NCGWQS)

NCDENR Soil to Groundwater screening criteria

USEPA Regional Screening Levels (RSLs) (adjusted)

Camp Lejeune Base-wide background concentrations (metals only)

Well construction diagrams, water elevation, and water quality data from previous
investigations conducted at Site 28

Inputs requiring additional data collection:

e Groundwater data of sufficient quantity and quality from temporary wells installed in
the uppermost aquifer located around along the proposed French Creek Road Extension

e Soil data of sufficient quantity and quality from DPT borings located along the proposed
French Creek Road Extension

Step 4 - Define the Boundaries of the Work

Groundwater and soil samples will be collected along the proposed French Creek Road
Extension as shown on Figure 3-2 in the SAP. Groundwater samples will be collected from
an estimated depth of 3 to 6 feet. Surface soil samples will be collected from 0 to 1 foot
below ground surface and subsurface soil samples will be collected from 1 to 5 ft below
ground surface.

Step 5 - Develop a Decision Rule

The decision rule developed for the proposed French Creek Road Extension at this time is as
follows:

e If concentrations of contaminants, as established via statistically significant trend
analysis of analytical data for each individual sample, exceed any of the screening
criteria, then the contaminant will be considered a site-specific contaminant of potential
concern for the risk assessments and potential additional environmental investigation.

Step 6 — Specify Limits on Decision Errors

In the absence of environmental data, specification of tolerable limits on the decision errors
will not be performed at this time. Potential decision errors include:

e Method detection limits (MDLs) insufficient for comparison to screening criteria
¢ Insufficient sample numbers to provide statistically significant data

e Absence of regulatory criteria for comparison

e Spatial variability between samples
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Step 7 - Optimize the Design for Obtaining Data

The following study design elements will be implemented to ensure data of sufficient
quantity and quality are collected to address the study question:

e Collect surface and subsurface soil samples, groundwater samples, water quality data,
and water levels along the proposed French Creek Road Extension.

e Collect lithologic and hydrogeologic data to support characterization of aquifer
properties.

1.2.3 Method Performance Objectives

The sampling approach and rationale are based on the DQOs, which are presented in the
SAP. One activity associated with developing the sampling approach and rationale is
developing a list of samples to be collected, sample types, sampling intervals, analytical
parameters, and required detection and quantification limits for each required parameter.

Once the number and type of samples and analytical parameters are determined, the
method performance requirements are developed. The method performance requirements
focus on determining the level of QA /QC and the data package deliverable requirements
for all analyses.

1.2.4 Quality of Data

Analytical performance requirements are expressed in terms of precision, accuracy,
representativeness, comparability, and completeness (PARCC). Summarized below are brief
definitions for each PARCC parameter, and calculation equations as appropriate.

Precision

Precision is a measure of the agreement or repeatability of a set of replicate results obtained
from duplicate analyses made under identical conditions. Precision can be estimated by
comparing duplicate matrix spike concentrations and field duplicate sample results. The
precision of a duplicate determination can be expressed as the relative percent difference
(RPD), calculated as:

Xa= X

(X, +X,)

2

RPD = x 100

where Xi is the result from the native sample, and X is the result from the duplicate sample.

Accuracy

Accuracy is a measure of the agreement between an experimental determination and the
true value of the parameter being measured. Accuracy is estimated through the use of
known reference materials and matrix spikes. It is calculated from analytical data and is not
measured directly. Spiking of reference materials into a sample matrix provides a measure
of the matrix effects on analytical accuracy. Spiking of reference materials into a “non-
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matrix”, such as deionized water or Ottawa sand, provides a measure of the accuracy of the
analytical method itself. Accuracy, defined as percent recovery (P), is calculated as:

l:(SSR-SR)} |
p= | > Ix100
SA

where SSR is the spiked sample result, SR is the sample result (native), and SA is the spike
concentration added to the spiked sample.

Representativeness

Representativeness is a measure of the degree to which sample data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. Representativeness is a qualitative parameter that is most
concerned with the proper design of the sampling program. Representativeness is
demonstrated by providing full descriptions in the project planning documents of the
sampling techniques and by making certain that the sampling locations are selected and the
number of samples collected such that the accuracy and precision criteria are met.

Comparability

Comparability is another qualitative measure designed to express the confidence with
which one data set may be compared to another. Sample collection and handling
techniques, sample matrix type, and analytical method all affect comparability.
Comparability is limited by the other PARCC parameters because data sets can be
compared with confidence only when precision and accuracy are known. Data from one
phase of an investigation can be compared to others when similar methods are used and
similar data packages are obtained.

Completeness

Completeness is defined as the percentage of measurements judged to be valid, compared to
the total number of measurements made for a specific sample matrix and analysis.
Completeness is calculated using the formula:

Valid Measurements
Completeness= x100
Total Measurements

Experience on similar projects has shown that laboratories typically achieve approximately
95 percent completeness. All validated data will be used. During the data validation
process, an assessment will be made of whether the valid data are sufficient to meet project
objectives. If sufficient valid data are not obtained, the PM will initiate corrective action.

1.2.5 Project Quality/Systematic Planning Process Statements
Who will use the data?

The data will be used by NAVFAC, MCB Camp Lejeune, and CH2M HILL. Within each
organization the data will be used by staff scientists/engineers and project managers.
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What are the Project Action Limits (PALs)?

e Concentrations of soil and groundwater contaminants detected above the applicable
screening criteria including Camp Lejeune Base-wide background concentrations
(metals only), NCGWQS, NCDENR Soil to Groundwater screening criteria, and USEPA
RSLs.

What will the data be used for?

e Data will be used to determine if contamination exists in groundwater and/or soil along
the proposed French Creek Road Extension, to identify potential risk to human health
and/or the environment, and to evaluate if additional environmental investigation is
necessary.

What types of data are needed?

e The chemistry data for the site for possible contaminates in groundwater and soil:
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), pesticides, and target analyte list (TAL) metals.

How “good” must the data be to support the environmental decision?

¢ Contaminates should achieve reporting limits at or lower than NCGWQS, NCDENR Soil
to Groundwater screening criteria, USEPA RSLs, and Base-wide background
concentrations.

How much data should be collected (number of samples for each analytical group,
matrix, and concentration)? Where, when, and how should the data be collected/
generated?

See the WP for specifics.
e Ten (10) temporary wells will be sampled, see Figure 3-2 of the WP.

e Fifteen (15) DPT borings will be advanced along the proposed French Creek Road
Extension, see Figure 3-2 of the WP.

e Numbers of QA/QC samples for each chemical analysis are discussed in Table 3-1 of
the WP.

e Soil IDW samples will be collected in order to characterize the waste.

e The data will be collected following the standard operating procedures (SOPs) presented
in the WP.

Who will collect and generate the data? How will the data be reported?
e A CH2M HILL field team will collect the chemical data.

e Chemical analyses have been subcontracted to GPL Laboratories, LLLP. GPL has been
evaluated by NFESC to perform the methods in this project.

¢ Once generated, all chemical analytical data will be submitted to a yet-to-be selected,
Navy-approved third party data validator for validation using the analytical methods
and laboratory SOPs as necessary.
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e CH2M HILL will receive validated data and upload the data into a centralized electronic
database used for Navy projects (EnDat) by the project team(s).

e All chemical data will be reported in a Preliminary Assessment/Site Investigation report
following data collection and data validation.

How will the data be archived?

All analytical data will be uploaded into a centralized database developed and maintained
by CH2M HILL (EnDat) and used for Navy projects. At the end of the project, paper copies
of archived laboratory data and validation reports will be returned to the Navy.

PQOs listed in the form of if/then qualitative and quantitative statements.

Use of Reference Area Data PQOs

e If screening criteria are exceeded and potential human health and/or environmental risks
are identified, then it will be determined that additional environmental assessment is
necessary.

e If screening criteria are exceeded and no potential human health and/or environmental
risks are identified, then it will be determined if additional environmental assessment is
necessary.

e If screening criteria are not exceeded, then no further environmental assessment will be
necessary.

1.3 Laboratory Special Training, Requirements, and
Certifications

Environmental laboratories performing services in support of this project must possess any
required state or host nation certification and/or be accredited for each applicable test
method by a nationally recognized laboratory accreditation body (e.g. NELAP) and the
laboratory must declare conformance to the latest version of the Department of Defense,
Quality Systems Manual (DoD QSM).

1.4 Laboratory Documentation and Records

Document Where Maintained

Chain-of-Custody Records Electronic .pdf copies in the project file. Hardcopy in the project
file. Archived at project closeout.

Corrective Action Forms Electronic .pdf copies in the project file. Hardcopy in the project
file. Archived at project closeout.

Sample Receipt, Custody, and Tracking Electronic .pdf copies in the project file. Hardcopy in the full data

Records package.

Standard Traceability Logs Hardcopy in the full data package. Archived at project closeout.

Equipment Calibration Logs Hardcopy in the full data package. Archived at project closeout.

Sample Prep Logs Hardcopy in the full data package. Archived at project closeout.
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Document

Where Maintained

Run Logs

Equipment Maintenance, Testing, and
Inspection Logs

Reported Field Sample Results

Reported Results for Standards, QC Checks,
and QC Samples

Instrument Printouts (raw data) for Field
Samples, Standards, QC Checks, and QC
Samples

Data Package Completeness Checklists
Sample Disposal Records
Extraction/Clean-up Records

Raw Data

Fixed Laboratory Audit Checklists

Data Validation Reports

Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Electronic .pdf copies in the project file. Hardcopy in the data
package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the data validation report. Archived at project closeout.
Maintained by the laboratory.

Maintained by the laboratory.

Hardcopy in the full data package. Archived at project closeout.

If completed, hardcopy in the project file. Archived at project
closeout.

Electronic .pdf copies in the project file. Hardcopy stored with the
data package. Archived at project closeout.




SECTION 2

Laboratory Measurement and Data Acquisition

This section describes the procedures for measurement and data acquisition activities
performed in support of the project:

e Method requirements

e Sample handling and custody requirements

e Analytical method requirements

e QCrequirements

¢ Instrument and equipment testing, inspection, and maintenance requirements
e Instrument calibration and frequency

e Inspection and acceptance requirements for supplies and consumables

e Data acquisition requirements

The frequency of field QC sample collection and their measurement performance criteria are
specified below in Table 2-1.

2-1
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TABLE 2-1

QA/QC Requirement Summary and Measurement Performance Criteria

Table 2-1a: Measurement Performance Criteria Table — Field QC Samples Aqueous VOCs
QC Sample Assesses
Error for Sampling
Data Quality Indicators Measurement Performance (S), Analytical (A) or
QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
Recovery < 1/2 Contract
Required Quantitation Limit
(CRQL) except Methylene
Method Blank Once every tune (12 hrs) Once every tune (12 hrs) Chloride & Cyclohexane < 2.5x A
CRAQL, and Acetone & 2-
Butanone < 5x CRQL
One per week per media, One per week per media,
Field Blank (FB), One per day of sampling per
Equipment Blank, type of sampling equipment,
TB (TB)
VOCs - Water

Recovery < 1/2 CRQL, except
One per day of sampling per Methylene Chloride &
type of sampling equipment,
One per cooler to the One per cooler to the
laboratory

Field Duplicate

Cyclohexane < 2.5x CRQL, and S&A
Acetone & 2-Butanone < 5x
laboratory CRQL
One per 10 field samples One per 10 field samples Values >5X CRQL: + 25% S&A
%r;gﬁ e?ggg?r;p:;isw\tﬁg Once each SDG, matrix within
Matrix Spike/Matrix Spike an SDF()B or réu of samples | 2" SDG, or group of samples see attached recovery list (with A
Duplicate (MS/MSD) of simile;r co%cer?tration Igvel of similar concentration level | allowable marginal exceedances)
(whichever is most frequent). (whichever is most frequent).
Laboratory Control Sample once per batch of 20 once per batch of 20 see attached recovery list (with A
(LCS) allowable marginal exceedances)
Peak area must be within -50 to
Internal Standards +100% of r'qost _recent cav;
(ISs)(Bromochloromethane, Spiked in all | Soiked in all | _tlzt_ealg(l)'etentlog t|rr;e mutst be t
1 4-Difluorobenzene piked in all analyses piked in all analyses within 30 seconds of most recen
C,)hlorobenzene-dS)’ Continuing Calibration
VOCs- Water
Surrogates/ System monitoring
compounds

Verification-Retention Time (CCV
RT).

Spiked in all analyses

Percent Recoveries:
1,2-Dichloroethane-d4 70-120%
Spiked in all analyses 4-Bromofluorobenzene 75-120%
Toluene-d8 80-122%
1,2-dichlorobenzene-d4 64-132%
2-2

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1b: Measurement Performance Criteria Table — Field QC Samples Aqueous SVOCs
QC Sample Assesses
Error for Sampling
Data Quality Indicators Measurement Performance (S), Analytical (A) or
QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias except the phthalate esters, A
which must be < 5x the CRQL
All target analytes < CRQL,
except the phthalate esters, S&A

One per week per media,

One per day of sampling
per type of sampling

equipment

precision and accuracy Values >5X CRQL: + 25%

contamination, bias
which must be < 5x the CRQL

FB, Equipment Blank
S&A

Field Duplicate
All ISs with +/- 30seconds of the
corresponding CCV RT. All
extraction efficiency, accuracy surrogates within +/- 0.06 RRT
bi ’ | units of the corresponding CCV. A
ias :
Analyte recoveries should meet
the attached recovery limits (with
allowable marginal exceedances)

One per 10 field samples

SVOCs - Water
Each extraction batch

LCS
All ISs with +/- 30seconds of the

corresponding CCV RT. All
One set per 20 field surrogates within +/- 0.06 RRT
P Precision and Accuracy units of the corresponding CCV. A
samples extracted :
Analyte recoveries should meet
the attached recovery limits (with
allowable marginal exceedances)

MS / MSD
Relative retention time of each

surrogate must be within 0.06

RRT unite of the corresponding

CCV RT.

No Surrogate recovery <10% and

no more than one Acid surrogate

and one Base/Neutral Surrogate

All field and QC samples Extraction efficiency outside the following limits. A

Nitrobenzene-d5(B/N): 20-137

2-Fluorobiphenyl(B/N): 23-110

p-Terphenyl-d14(B/N): 20-138

Phenol-d5(A): 29-133
2-Fluorophenol(A): 20-118
2,4,6-Tribromophenol(A): 24-177

Surrogate spike SVOCs - Water




QUALITY ASSURANCE PROJECT PLAN - PRELIMINARY ASSESSMENT / SITE INSPECTION - FRENCH CREEK ROAD EXTENSION

Table 2-1b: Measurement Performance Criteria Table — Field QC Samples Aqueous SVOCs

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

IS must be within -50% to +100%
of the corresponding CCV IS
area.

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
RT of each IS must be within +/-
30 seconds of the corresponding
IS spike SVOCs - Water All field and QC samples Instrument performance CCVRT. The EICP area of each A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1c: Measurement Performance Criteria Table — Field QC Samples Aqueous Pesticides

Data Quality Indicators

Measurement Performance

QC Sample Assesses

Error for Sampling
(S), Analytical (A) o

r

meet recovery limits:
decachlorobiphenyl 20-112%,
tetrachloro-m-xylene 43-113%

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias surrogate recoveries must be A
within 30-150%
One per week per media,
FB, Equipment Blank Or;)eerpglrpiagf(;;s:mﬁgng contamination, bias All target analytes < CRQL S&A
equipment
Field Duplicate PEST - Water One per 10 field samples precision and accuracy Values >5X CRQL: + 25% S&A
Surrogates must be within
LCS Each extraction batch extraction efflc!ency, accuracy, established RT windows. A
bias Target analytes should meet the
attached recovery limits
Surrogates must be within
MS / MSD One set per 20 field precision and accuracy established RT windows. A
samples Target analytes should meet the
attached recovery limits.
Surrogates must fall within
established RT windows.
Surrogate Spike PEST - Water All field and QC samples extraction efficiency Surrogate recoveries should A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1d: Measurement Performance Criteria Table — Field QC Samples Aqueous PCBs

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

meet recovery limits:
Decachlorobiphenyl 16-148%,
Tetrachloro-m-xylene 21-129%

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias surrogate recoveries must be A
within 30-150%
One per week per media,
FB, Equipment Blank ngrgrpiagfzgﬁmﬁgng contamination, bias All target analytes < CRQL S&A
equipment
Field Duplicate PCB - Water One per 10 field samples precision and accuracy Values >5X CRQL: + 25% S&A
Surrogates must be within
established RT windows.
extraction efficiency, accuracy Target analytes should meet the
LCS Each extraction batch bias ’ " | following advisory recovery limits A
[Analyte : lower-upper]:
Ar-1016 : 35-145
Ar-1260 : 30-145
Surrogates must be within
established RT windows.
Target analytes should meet the
MS / MSD One sse;rzZIreZSO field precision and accuracy following ag\lljlsDolrisr/nritescovery and A
[Analyte : lower-upper, RPD]:
PCB - Water Ar-1016 : 35-145, 20
Ar-1260 : 30-145, 20
Surrogates must fall within
established RT windows.
Surrogate Spike All field and QC samples extraction efficiency Surrogate recoveries should A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1e: Measurement Performance Criteria Table — Field QC Samples Aqueous Metals

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

the CRQL

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
LCS 1 per batch of 20 accuracy, bias 80-120 %Recovery A
Method Blank 1 per batch of 20 contamination, bias concentration < CRQL A
One per week per media, concentration < CRQL; with the
FB, Equipment Blank One per day of sam_pllng contamination, bias exception of common field/ S&A
per type of sampling laboratory contaminants (Na, K,
equipment Ca and Mg)
Field Duplicate Total Metals including One per 10 field samples precision and accuracy Values >5X CRQL: + 25% S&A
mercury - Water
MS 1 per batch of 20 accuracy, precision 75-125 %Recovery A
MSD 1 per batch of 20 accuracy, precision RPD < 20% A
RPD < 10% from undiluted if
Serial Dilution 1 per batch of 20 accuracy, precision element concentration is >50x A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1f: Measurement Performance Criteria Table — Field QC Samples Soil VOCs

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

Compounds

Toluene-d8 85-115%
1,2-dichlorobenzene-d4 65-123%

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
Recovery < 1/2 CRQL, except
Methylene Chloride &
Method Blank Once every tune (12 hrs) contamination, bias Cyclohexane < 2.5x CRQL, and A
Acetone & 2-Butanone < 5x
CRQL
C())r;]ee peerrv(\jlzeko?g;melciir:a, Recovery < 1/2 CRQL, except
elPt o gf sam IiFr)1 9 Methylene Chloride &
FB, Equipment Blank, TB P ipui mentp 9 contamination, bias Cyclohexane < 2.5x CRQL, and S&A
quip : Acetone & 2-Butanone < 5x
One per cooler to the CRQL
VOCs - Soil laboratory
Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: + 30% S&A
Once each SDG, matrix
within an SDG, or group
MS/ MSD of samples _of similar accuracy, precision see attached recovery list (with A
concentration level allowable marginal exceedances)
(whichever is most
frequent).
LCS once per batch of 20 accuracy see attached recovery list (with A
allowable marginal exceedances)
Peak area must be within -50 to
ISs (Bromochloromethane, +100% of most recent CCV;
1,4-Difluorobenzene, Spiked in all analyses system performance Peak retention time must be A
Chlorobenzene-d5) within 30 seconds of most recent
CCV RT.
VOCs - Soll
Percent recoveries:
Svstem Monitorin 1,2-Dichloroethane-d4 65-125%
¥ 9 Spiked in all analyses accuracy 4-Bromofluorobenzene 85-120% A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1g: Measurement Performance Criteria Table — Field QC Samples Soil SVOCs
QC Sample Assesses
Error for Sampling
Data Quality Indicators Measurement Performance (S), Analytical (A) or
QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias except the phthalate esters, A
which must be < 5x the CRQL
Oonne; pirr\gl:eI;?:;nTel?rl]a, All target analytes < CRQL,
FB, Equipment Blank erpt o gf sam IiFr: 9 contamination, bias except the phthalate esters, S&A
pertype pling which must be < 5x the CRQL
equipment
precision and accuracy Values >5X QL: + 30% S&A

Field Duplicate

LCS

SVOCs - Soil

One per 10 field samples

All ISs with +/- 30seconds of the

Each extraction batch

corresponding CCV RT. All
surrogates within +/- 0.06 RRT

units of the corresponding CCV. A
Analyte recoveries should meet
the attached recovery limits (with
allowable marginal exceedances)

extraction efficiency, accuracy,
bias

All ISs with +/- 30seconds of the
corresponding CCV RT. All
surrogates within +/- 0.06 RRT

A

MS / MSD

units of the corresponding CCV.
Analyte recoveries should meet
the attached recovery limits (with
allowable marginal exceedances)

One set per 20 field Precision and Accuracy

samples extracted

Relative retention time of each

Surrogate spike

SVOCs - Soil

surrogate must be within 0.06
RRT unite of the corresponding
CCV RT.
No Surrogate recovery <10% and
no more than one Acid surrogate
and one Base/Neutral Surrogate
outside the following limits. A
Nitrobenzene-d5(B/N): 34-113
2-Fluorobiphenyl(B/N): 24-120
p-Terphenyl-d14(B/N): 20-152
Phenol-d5(A): 30-119
2-Fluorophenol(A): 33-110
2,4,6-Tribromophenol(A): 23-160

All field and QC samples Extraction efficiency
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Table 2-1g: Measurement Performance Criteria Table — Field QC Samples Soil SVOCs

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

IS must be within -50% to +100%
of the corresponding CCV IS
area.

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
RT of each IS must be within +/-
30 seconds of the corresponding
IS spike SVOCs - Sall All field and QC samples Instrument performance CCVRT. The EICP area of each A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1h: Measurement Performance Criteria Table — Field QC Samples Soil Pesticides

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

meet recovery limits:
decachlorobiphenyl 36-120%,
tetrachloro-m-xylene 36-120%

QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias surrogate recoveries must be A
within 30-150%
One per week per media,
FB, Equipment Blank Or;eefg/rpiagfzgsn?mﬁgng contamination, bias All target analytes < 1/2 CRQL S&A
equipment
Field Duplicate PEST - soil One per 10 field samples precision and accuracy Values >5X CRQL: + 30% S&A
Surrogates must be within
LCS Each extraction batch extraction efflc!ency, accuracy, establised RT windows. A
bias Target analytes should meet the
attached recovery limits.
Surrogates must be within
MS / MSD One set per 20 field precision and accuracy establised RT windows. A
samples Target analytes should meet the
attached recovery limits.
Surrogates must fall within
established RT windows.
Surrogate Spike PEST - soil All field and QC samples extraction efficiency Surrogate recoveries should A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1i: Measurement Performance Criteria Table — Field QC Samples Soil PCBs

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or

meet recovery limits:
Decachlorobiphenyl 30-144%,
Tetrachloro-m-xylene 49-133%

ample nalytical Group requency s riteria ot
QC Sampl Analytical G ! F (DQIs) Criteri both (S&A)
All target analytes < CRQL,
Method Blank Each extraction batch contamination, bias surrogate recoveries must be A
within 30-150%
One per week per media,
FB, Equipment Blank Or;eefg/rpiagfzgsn?&ﬁgng contamination, bias All target analytes < 1/2 CRQL S&A
equipment
. ) PCB - soil ' -
Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: + 30% S&A
Surrogates must be within
established RT windows.
extraction efficiency, accuracy Target analytes should meet the
LCS Each extraction batch bias ’ * | following advisory recovery limits A
[Analyte : lower-upper]:
Ar-1016 : 40-140
Ar-1260 : 60-130
; Surrogates must be within
MS / MSD PCB - soil
so! established RT windows.
Target analytes should meet the
One set per 20 field . d following advisory recovery and A
samples precision and accuracy RPD limits
[Analyte : lower-upper, RPD]:
Ar-1016 : 40-140, 20
Ar-1260 : 60-130, 15
Surrogates must fall within
established RT windows.
Surrogate Spike PCB - soll All field and QC samples extraction efficiency Surrogate recoveries should A

'If information varies within an analytical group, separate by individual analyte.
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Table 2-1j: Measurement Performance Criteria Table — Field QC Samples Soil Metals

QC Sample Assesses
Error for Sampling
Data Quality Indicators Measurement Performance (S), Analytical (A) or
QC Sample Analytical Group® Frequency (DQIs) Criteria both (S&A)
Method Blank 1 per batch of 20 contamination, bias concentration < CRQL A
LCS 1 per batch of 20 accuracy, bias 80-120% Recovery A
One per week per media, All target analytes < 1/2 CRQL;
. One per day of sampling L . with the exception of common
FB, Equipment Blank Total Metals including per type of sampling contamination, bias field/laboratory contaminants (Na, S&A
mercury - Soil equipment K, Ca and Mg)
Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: + 30% S&A
Lab Duplicate 1 per batch of 20 accuracy, precision RPD<20% A
MS 1 per batch of 20 75-125% recovery A
'If information varies within an analytical group, separate by individual analyte.
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Table 2-1k: Measurement Performance Criteria Table — Field QC Samples Soil Dioxin

Analytical

Data Quality Indicators

Measurement Performance

QC Sample Assesses
Error for Sampling (S),

QC Sample Groupl Frequency (DQIs) Criteria Analytical (A), or both

(S&A)

Field Blank, One per week per media, contamination, bias All target analytes < %2 QL S&A
Equipment Blank One per day of sampling per
type of sampling equipment

Dioxins
Field Duplicate One per 10 field samples precision and accuracy Values >5X QL: + 25% S&A
MS/ MSD 1 per 20 samples precision and accuracy + 30%, 20% difference A

'If information varies within an analytical group, separate by individual analyte.
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2.1 Laboratory Sample Handling and Custody Requirements

2.1.1 Sample Custody

The sample custody and documentation procedures described in this subsection will be
followed throughout all sample collection activities. Components of sample custody
procedures include the use of field logbooks, sample labels, custody seals, and chain of
custody (COC) forms. Each person involved with sample handling must be trained in COC
procedures before the start of the field project. The COC form must accompany the samples
during shipment from the field to the laboratory.

A sample is under custody under the following conditions:

e Itisin one’s actual possession.

e Itisin one’s view, after being in one’s physical possession.

e It was in one’s physical possession and that person locks it up to prevent tampering.
e Itisina designated and identified secure area.

2.1.2 Field Custody

The following procedures must be used to document, establish, and maintain custody of
field samples:

e Sample labels must be completed for each sample with waterproof ink, ensuring that the
labels are legible and affixed firmly on the sample container.

e All sample-related information must be recorded in the project logbook.

e The field sampler must retain custody of samples until they are transferred or properly
dispatched.

¢ One individual from the field sampling team should be designated as the individual
responsible for all sample transfer activities. This field investigator will be responsible
for the care and custody of samples until they are properly transferred to another person
or facility.

e All samples will be accompanied by a COC record. This record documents the transfer
of custody of samples from the field investigator to another person, to the laboratory, or
to other organizational entities. Each change of possession must be accompanied by an
authorized signature for relinquishment and receipt of the samples.

¢ Completed COC forms will be enclosed in a “sealed” plastic “Zip-Lock ®” baggie (or its
equivalent) and placed inside the shipping container used for sample transport from the
field to the laboratory.

e  When samples are relinquished to a shipping company for transport, the tracking
number from the shipping bill or receipt will be recorded on the COC form.

e Custody seals must be affixed on shipping containers when samples are shipped to the
laboratory to prevent sample tampering during transportation. If seals are numbered,
record the numbers on the COC and in the field log-book.

2-15
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2.1.3 Laboratory Sample Custody

Each laboratory receiving samples must comply with the laboratory sample custody
requirements outlined in the subcontract document and its own CQAPP. The FTL or PC will
notify the laboratory of upcoming field sampling activities and the subsequent transfer of
samples to the laboratory. This notification will include information concerning the number
and type of samples to be shipped and the expected date of arrival.

The following procedures will be used by the laboratory sample custodian, once the
samples have arrived at the laboratory:

2-16

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

Upon receipt of the samples, the custodian will check the original chain of custody and
request-for-analysis documents and compare them with the labeled contents of each
sample container for corrections and traceability. The sample custodian will sign the
chain of custody and record the date and time received. The sample custodian also will
assign a unique laboratory sample number to each sample.

Cooler temperature (temperature blank) will be checked and recorded.

Care will be exercised to annotate any labeling or descriptive errors. If discrepancies
occur in the documentation, the laboratory will immediately contact the FTL as part of
the corrective action process. A qualitative assessment of each sample container will be
performed to note anomalies, such as broken or leaking bottles. This assessment will be
recorded as part of the incoming chain of custody procedure.

If all data and samples are correct and there has been no tampering with the custody
seals, the "Received by Laboratory" box will be signed and dated.

Samples will be stored in a secured area and at a temperature of approximately
4 degrees Centigrade (°C), if necessary, until analyses are to begin.

The laboratory will send a sample acknowledgment letter to the PC as a record that the
shipment arrived and noting the conditions of the containers upon arrival. Any
discrepancy will be identified and corrective actions performed. These remarks will be
documented on a “sample receipt checklist” or its equivalent. The PC may need to be
contacted to provide guidance concerning additional corrective actions or guidance. The
PM and PC will retain copies of the sample acknowledgment with the chain-of-custody.

All samples will be accompanied by a chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and
note the time on the record. This record documents transfer of custody of samples from
the field sampler to another person or to the laboratory. Overnight carriers will be
treated as a single entity, and a single signature will be required when samples are
delivered to the laboratory.

A laboratory chain of custody form will accompany the sample or sample fraction
through final analysis for control.
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e Copies of the chain-of-custody and request-for-analysis forms will accompany the
laboratory report and will become a permanent part of the project records.

e Samples must be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a separate signed chain of custody form enclosed in each
sample box or cooler.

e All packages must be accompanied by a chain of custody form identifying the contents.
The original record must accompany the shipment, and the FTL must retain a copy.
Additional details about laboratory sample custody will be included in the CQAPP.

2.1.4 Sample Packing and Shipping

Samples will be delivered to the designated laboratories by local courier or by a common
carrier such as Federal Express. Hard plastic ice chests or coolers with similar durability will
be used for shipping samples. The coolers must be able to withstand a 4-foot drop onto solid
concrete in the position most likely to cause damage. The samples must be cushioned to
cause the least amount of damage if such a fall occurs.

After packing is complete, the cooler will be taped with chain of custody seals affixed across
the top and bottom joints. Each container will be clearly marked with a sticker containing
the originator’s address.

The following procedures must be used when transferring samples for shipment:

e All sample coolers and packages must be accompanied by a chain of custody form
identifying the contents. When transferring possession of samples, the individuals
relinquishing and receiving the sample must sign, date, and note the time on the record.
This record documents the transfer of custody of samples from the field sampler to
another person or to the laboratory. The original chain of custody record must
accompany the shipment, and the FTL must retain a copy.

e Samples must be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a separate signed chain of custody form enclosed in each
sample box or cooler.

2.2 Analytical Method Requirements

This subsection summarizes the target analytes, analytical methods, reporting limits (RLs),
and data package deliverables.

Samples will be analyzed using USEPA-approved methods or other recognized standard
methods. The principal sources for analytical methods are as follows:

o Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA SW-846, Third
Edition, and its updates, 1998)

Table 2-2 presents the analytical services to be performed during sampling.
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TABLE 2-2
Analytical Services

Data Package

Laboratory / Organization

(name and address, contact

Backup Laboratory /
Organization

(name and address, contact

Analytical Sample Locations/ Turnaround person and telephone person and telephone
Matrix Group ID Number Analytical Method Time number) number)
low-level SW846
VOC Refer to WP 8260B
low-level SW846
SvVOC Refer to WP 8270C
Groundwater 28 Calendar
Pesticide Refer to WP SW846 8081B day TAT
PCBs Refer to WP SW846 8082A
SW846 GPL Laboratories, LLLP GPL Laboratories, TN
Metals Refer to WP 6010B/7470A 7210A Corporate Court 71 Wilson Ave.
Frederick, MD 21703 Johnson City, TN 37604
Garth Herdrich
Surface/ VOC Refer to WP SW846 8260B
Subsurface Soil (301) 694-5310 (423)926-6385
low-level SW846
SvVOC Refer to WP 8270C
.. 28 Calendar
Pesticides Refer to WP SW846 8081B day TAT
PCBs Refer to WP SW846 8082A
SW846
Metals Refer to WP 6010B/7470A
SGS Environmental
TBD
2%2;'-?2-?-& 5500 Business Dr.
Dioxin Refer to WP SW-846 8290 Wilmington, NC 28405

910-350-1903
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Table 2-3 presents the analytical methods, preservatives, containers, and holding times to be used for the analysis of the target

compounds.

TABLE 2-3

Required Analytical Method, Sample Containers, Preservation, and Holding Times

Preservation

Requirements Maximum
. Containers Holding Time?®
Analytical and Sample Volume (chemical,
Preparation Meth(id / (number, size, and temperature, light (preparation /
Matrix Analytical Group SOP Reference type) (units) protected) analysis)
14 days
. . SW846 8260B/GPL SOP 3, 40ml, glass 40mi HCI, cool to 4 + y
TCL Volatile Organics M.5 2°C
TCL Semi Volatile SW846 8270C/GPL SOPs 2 1L amber alass 1L cool to 4 +2° C, 7 days/40
Organics N.11, P.5 T 9 light protected days
Groundwater SW846 8081A/GPL SOPs cool to 4 +2° C, 7 days/40
TCL Pesticides N.6, Q.6 2, 1L, amber glass L light protected days
SW846 8082/GPL SOPs 2 1L amber alass 1L coolto4 +2° C, 7 days/40
TCL PCBs N.6, Q.7 1 1 9 light protected days
SW846 6010B&7470A/
GPL SOPs H.8, H.10, 1, 1L, plastic 200ml HNO3, cool to 4
TAL Total Metals H.12 +2°C 6 months
SW846 8260B/GPL SOP 0
TCL Volatile Organics M.5 1,40z, glass 19 coolto4+2°C 14 days
TCL Semi Volatile SW846 8270C/GPL SOPs o
Organics N.12, P.5 1,80z, glass 30g cooltod£2°C | 44/40 days
SW846 8081A/GPL SOPs
- 1, 8oz, glass 30g coolto4 £2°C
Subsurface and TCL Pesticides N.7, Q.6 14/40 days
Surface Soil SW846 8082/GPL SOPs o
TCL PCBs N.7, Q.7 1,80z, glass 30g cooltod£2°C | 4440 days
SW846 6010B&7471A/
GPL SOPs H.21, H.10, 1, 4oz, glass 29, 29 coolto4+2°C
TAL Metals H.12 6 months
Dioxin SW846-8290/ DC41 1x 4 0z amber 100g coolto 4 +2°C 30 ddaayfsl 45

' Refer to the Analytical SOP References table (Worksheet #23).
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
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2.2.1 Analytical Methods for Volatile Organic Compounds

USEPA SW-846 Method 8260B-VOCs.

This method uses high-performance liquid chromatography (HPLC) coupled with
electrospray ionization mass spectroscopy (MS) or tandem mass spectroscopy(MS/MS) for
the identification of perchlorate in surface water, groundwater, waste water, salt water and

soil.

Table 2-4 presents the TAL, PALs, and associated RLs for water and Table 2-5 presents the
TAL, PALs, and associated RLs for soil.

TABLE 2-4

TAL Reporting Limits SW-846 Method 8260B Water

Laboratory-specific?

Project Project Quantitation
Action Limit | Project Action Limit Limit Goal CRQLs | MDLs

Analyte CAS Number (nol/L) Reference! (nol/L) (ng/L) (nglL)

1,1,1-Trichloroethane 71-55-6 200 NC2LGW & 1 1 0.19
MCL*

1,1,2,2- 79-34-5 0.067 RSL 1 1 0.17
Tetrachloroethane
1,1,2-Trichloro-1,2,2- 76-13-1 5900 RSL 1 1 0.30
trifluoroethane
1,1,2-Trichloroethane 79-00-5 0.24 RSL 1 1 0.23
1,1-Dichloroethane 75-34-3 2.4 RSL 1 1 0.23
1,1-Dichloroethene 75-35-4 7 MCL & NC2LGW 1 1 0.22
1,2,4-Trichlorobenzene 120-82-1 0.82 RSL 1 1 0.14
1,2-Dibromo-3- 96-12-8 0.00032 RSL 1 5 1.60
chloropropane
1,2-Dibromoethane 106-93-4 0.0004 NC2LGW 1 1 0.16
1,2-Dichlorobenzene 95-50-1 24 NC2LGW 1 1 0.20
1,2-Dichloroethane 107-06-2 0.15 RSL 1 1 0.24
1,2-Dichloropropane 78-87-5 0.39 RSL 1 1 0.36
1,3-Dichlorobenzene 541-73-1 170 NC2LGW 1 1 0.18
1,4-Dichlorobenzene 106-46-7 0.43 RSL 1 1 0.21
2-Butanone 78-93-3 710 RSL 2 5 0.44
2-Hexanone 591-78-6 200 RSL 1 5 0.34
4-Methyl-2-pentanone 108-10-1 200 RSL 2 5 0.30
Acetone 67-64-1 700 NC2LGW 2 5 0.36
Benzene 71-43-2 0.41 RSL 1 1 0.22
Bromodichloromethane 75-27-4 1.1 RSL 1 1 0.23
Bromoform 75-25-2 4.43 NC2LGW 1 2 0.41
Bromomethane 74-83-9 0.87 RSL 1 1 0.22
Carbon Disulfide 75-15-0 100 RSL 1 1 0.20
Carbon Tetrachloride 56-23-5 0.2 RSL 1 1 0.17
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TABLE 2-4

TAL Reporting Limits SW-846 Method 8260B Water

Laboratory-specific?

Project Project Quantitation
Action Limit | Project Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (ng/L) Reference! (nglL) (ng/L) (ng/L)
Chlorobenzene 108-90-7 9.1 RSL 1 1 0.21
Chloroethane 75-00-3 2100 RSL 1 1 0.29
Chloroform 67-66-3 0.19 RSL 1 1 0.23
Chloromethane 74-87-3 1.8 RSL 1 1 0.25
cis-1,2-Dichloroethene 156-59-2 37 RSL 1 1 0.23
cis-1,3-Dichloropropene | 10061-01-5 0.19 NC2LGW 1 1 0.15
Cyclohexane 110-82-7 1300 RSL 1 1 0.20
Dibromochloromethane 124-48-1 0.41 NC2LGW 1 1 0.20
Dichlorodifluoromethane 75-71-8 39 RSL 1 1 0.23
Ethylbenzene 100-41-4 1.5 RSL 1 1 0.20
Isopropylbenzene 98-82-8 68 RSL 1 1 0.18
Methyl Acetate 79-20-9 3700 RSL 1 1 0.17
Methyl tert-Butyl Ether 1634-04-4 12 RSL 1 1 0.27
Methylcyclohexane 108-87-2 NC N/A 1 1 0.22
Methylene Chloride 75-09-2 4.6 NC2LGW 1 1 0.22
Styrene 100-42-5 100 NC2LGW & MCL 1 1 0.18
Tetrachloroethene 127-18-4 0.11 RSL 1 1 0.28
Toluene 108-88-3 230 RSL 1 1 0.20
trans-1,2-Dichloroethene| 156-60-5 11 RSL 1 1 0.22
trans-1,3- 10061-02-6 0.19 NC2LGW 1 1 0.19
Dichloropropene
Trichloroethene 79-01-6 1.7 RSL 0.21
Trichlorofluoromethane 75-69-4 130 RSL 1 1 0.21
Vinyl Chloride 75-01-4 0.015 NC2LGW 1 1 0.31

* NC2LGW = North Carolina 2L Groundwater Standard; MCL = maximum contaminant level

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
1 RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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TABLE 2-5

TAL Reporting Limits SW-846 Method 8260B Soil

) ) Project Laboratory-specific??
Project Action Quantitation
Limit Project Action | |jmitGoal | CRQLS MDLs
Analyte CAS Number (uglkg) Limit Reference! (ug/kg) (ug/kg) (ug/kg)

1,1,1-Trichloroethane 71-55-6 1670 NCSSL 10 5 0.5
1,1,2,2- 79-34-5 0.953 NCSSL 10 5 0.52
Tetrachloroethane
1,1,2-Trichloro-1,2,2- 76-13-1 940000 Residential & 10 5 0.52
trifluoroethane Industrial RSL
1,1,2-Trichloroethane 79-00-5 17 NCSSL 10 5 0.82
1,1-Dichloroethane 75-34-3 382 NCSSL 10 5 0.29
1,1-Dichloroethene 75-35-4 445 NCSSL 10 5 0.42
1,2,4-Trichlorobenzene 120-82-1 2610 NCSSL 10 7 2.1
1,2-Dibromo-3- 96-12-8 0.15 NCSSL 5 5 1.6
chloropropane
1,2-Dibromoethane 106-93-4 0.00197 NCSSL 10 5 0.61
1,2-Dichlorobenzene 95-50-1 280 NCSSL 10 5 0.42
1,2-Dichloroethane 107-06-2 1.84 NCSSL 10 5 0.71
1,2-Dichloropropane 78-87-5 26 NCSSL 10 5 0.62
1,3-Dichlorobenzene 541-73-1 6500 NCSSL 10 5 0.48
1,4-Dichlorobenzene 106-46-7 23 NCSSL 10 5 0.35
2-Butanone 78-93-3 17100 NCSSL 10 10 2.4
2-Hexanone 591-78-6 1190 NCSSL 10 10 2
4-Methyl-2-pentanone 108-10-1 8125 NCSSL 10 10 45
Acetone 67-64-1 2810 NCSSL 10 10 3.6
Benzene 71-43-2 5.62 NCSSL 10 5 0.32
Bromodichloromethane 75-27-4 2.92 NCSSL 10 5 0.39
Bromoform 75-25-2 29 NCSSL 10 5 14
Bromomethane 74-83-9 790 Residential 10 5 1.6

RSL
Carbon Disulfide 75-15-0 4940 NCSSL 10 5 0.45
Carbon Tetrachloride 56-23-5 2.74 NCSSL 10 5 0.74
Chlorobenzene 108-90-7 438 NCSSL 10 5 0.49
Chloroethane 75-00-3 13600 NCSSL 10 5 0.63
Chloroform 67-66-3 300 Residential 10 5 0.52

RSL
Chloromethane 74-87-3 20 NCSSL 10 5 0.44
cis-1,2-Dichloroethene 156-59-2 350 NCSSL 10 0.67
cis-1,3-Dichloropropene 10061-01-5 1700 Residential 10 0.68

RSL
Cyclohexane 110-82-7 120000 Residential & 10 5 0.6

Industrial RSL

Dibromochloromethane 124-48-1 1.71 NCSSL 10 5 0.61
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TABLE 2-5
TAL Reporting Limits SW-846 Method 8260B Soil
) ) Project Laboratory-specific?
Project Action _ _ Quantitation
Limit Project Action | |imitGoal | CRQLs MDLs
Analyte CAS Number (uglkg) Limit Reference! (ug/kg) (ug/kg) (ug/kg)

Dichlorodifluoromethane 75-71-8 19000 Residential 10 5 0.24

RSL
Ethylbenzene 100-41-4 5700 Residential 10 5 0.56

RSL
Isopropylbenzene 98-82-8 1680 NCSSL 10 5 0.55
Methyl Acetate 79-20-9 7800000 Residential 10 5 1.4

RSL
Methyl tert-Butyl Ether 1634-04-4 916 NCSSL 10 5 0.9
Methylcyclohexane 108-87-2 NC N/A 10 5 0.75
Methylene Chloride 75-09-2 20.2 NCSSL 10 5 0.76
Styrene 100-42-5 2240 NCSSL 10 5 0.51
Tetrachloroethene 127-18-4 7.42 NCSSL 10 5 0.38
Toluene 108-88-3 7270 NCSSL 10 5 0.28
trans-1,2-Dichloroethene 156-60-5 540 NCSSL 10 5 0.38
trans-1,3- 10061-02-6 1700 Residential 10 5 0.31
Dichloropropene RSL
Trichloroethene 79-01-6 18.3 NCSSL 10 5 0.44
Trichlorofluoromethane 75-69-4 31500 NCSSL 10 5 0.63
Vinyl Chloride 75-01-4 0.0952 NCSSL 10 5 0.95
Xylenes, total 1330-20-7 4960 NCSSL 10 15 1.2

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
I RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.

SW846 8270C-Semivolatile Organic Compounds. This method provides procedures for the
detection and quantitative measurement of selected semivolatile organic compounds. The
analytical method calls for the use of gas chromatograph/mass spectrometer (GC/MS) on
sample extracts.

Table 2-6 presents the TAL, PALs, and associated RLs for water and Table 2-7 presents the
TAL, PALs, and associated RLs for soil.
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TABLE 2-6

TAL Reporting Limits SW-846 Method 8270C Water

Laboratory-specific?

Project Project Project Quantitation
Action Limit | Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (nglL) Reference! (nglL) (ng/L) (ng/L)
1,1"-Biphenyl 92-52-4 180 RSL 10 0.3 0.074
2,2"-oxybis(1-Chloropropane)| 108-60-1 0.32 RSL 10 0.2 0.057
2,4,5-Trichlorophenol 95-95-4 370 RSL 25 1.0 0.27
2,4,6-Trichlorophenol 88-06-2 3.7 RSL 10 1.0 0.13
2,4-Dichlorophenol 120-83-2 11 RSL 10 1.0 0.24
2,4-Dimethylphenol 105-67-9 73 RSL 10 1.0 0.12
2,4-Dinitrophenol 51-28-5 7.3 RSL 25 1.0 0.1
2,4-Dinitrotoluene 121-14-2 7.3 RSL 10 0.3 0.09
2,6-Dinitrotoluene 606-20-2 3.7 RSL 10 0.3 0.084
2-Chloronaphthalene 91-58-7 290 RSL 10 0.3 0.076
2-Chlorophenol 95-57-8 0.36 NC2LGW 10 1.0 0.2
2-Methylnaphthalene 91-57-6 14 NC2LGW 10 0.3 0.074
2-Methylphenol 95-48-7 180 RSL 10 1.0 0.19
2-Nitroaniline 88-74-4 NC N/A 25 0.3 0.072
2-Nitrophenol 88-75-5 18 RSL 10 1.0 0.19
3,3'-Dichlorobenzidine 91-94-1 0.15 RSL 10 1.1 0.36
3-Nitroaniline 99-09-2 1.1 RSL 25 0.3 0.073
4,6-Dinitro-2-methylphenol 534-52-1 0.37 RSL 25 1.0 0.14
4-Bromophenyl-phenylether | 101-55-3 NC N/A 10 0.4 0.13
4-Chloro-3-methylphenol 59-50-7 18 RSL 10 1.0 0.2
4-Chloroaniline 106-47-8 1.2 RSL 10 0.6 0.18
4-Chlorophenyl-phenyl ether | 7005-72-3 18 RSL 10 0.2 0.031
4-Methylphenol 106-44-5 3.5 NC2LGW 10 1.0 0.33
4-Nitroaniline 100-01-6 3.2 RSL 25 0.4 0.12
4-Nitrophenol 100-02-7 NC N/A 25 1.2 0.4
Acenaphthene 83-32-9 80 NC2LGW 10 0.2 0.051
Acenaphthylene 208-96-8 210 NC2LGW 10 0.2 0.057
Acetophenone 98-86-2 370 RSL 10 0.3 0.086
Anthracene 120-12-7 1100 RSL 10 0.3 0.088
Atrazine 1912-24-9 0.29 RSL 10 0.5 0.15
Benzaldehyde 100-52-7 370 RSL 10 0.6 0.2
Benzo(a)anthracene 56-55-3 0.029 RSL 10 0.2 0.065
Benzo(a)pyrene 50-32-8 0.0029 RSL 10 0.3 0.07
Benzo(b)fluoranthene 205-99-2 0.029 RSL 10 0.5 0.14
Benzo(g,h,i)perylene 191-24-2 110 RSL 10 0.6 0.18
Benzo(k)fluoranthene 207-08-9 0.29 RSL 10 0.3 0.1
bis(2-Chloroethoxy) methane| 111-91-1 11 RSL 10 0.2 0.054
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TABLE 2-6
TAL Reporting Limits SW-846 Method 8270C Water
Project Project Project Quantitation Laboratory-specific?
Action Limit | Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (ng/L) Reference! (nglL) (ng/L) (ng/L)
bis-(2-Chloroethyl) ether 111-44-4 0.012 RSL 10 0.2 0.036
bis(2-Ethylhexyl) phthalate 117-81-7 25 NC2LGW 10 0.4 0.12
Butylbenzylphthalate 85-68-7 35 RSL 10 0.5 0.13
Caprolactam 105-60-2 1800 RSL 10 0.2 0.059
Carbazole 86-74-8 NC N/A 10 0.2 0.051
Chrysene 218-01-9 29 RSL 10 0.3 0.08
Dibenzo(a,h)-anthracene 53-70-3 0.0029 RSL 10 0.3 0.1
Dibenzofuran 132-64-9 3.7 RSL 10 0.2 0.06
Diethylphthalate 84-66-2 2900 RSL 10 0.6 0.2
Dimethylphthalate 131-11-3 NC N/A 10 0.3 0.077
Di-n-butylphthalate 84-74-2 370 RSL 10 0.3 0.072
Di-n-octylphthalate 117-84-0 140 NC2LGW 10 0.2 0.064
Fluoranthene 206-44-0 150 RSL 10 0.2 0.046
Fluorene 86-73-7 150 RSL 10 0.3 0.07
Hexachlorobenzene 118-74-1 0.02 NC2LGW 10 0.3 0.082
Hexachlorobutadiene 87-68-3 0.44 NC2LGW 10 0.2 0.05
Hexachlorocyclopentadiene 77-47-4 22 RSL 10 0.2 0.049
Hexachloroethane 67-72-1 3.7 RSL 10 0.3 0.1
Indeno(1,2,3-cd)-pyrene 193-39-5 0.029 RSL 10 0.3 0.094
Isophorone 78-59-1 36.8 NC2LGW 10 0.2 0.057
Naphthalene 91-20-3 0.14 RSL 10 0.3 0.072
Nitrobenzene 98-95-3 0.34 RSL 10 0.3 0.1
N-Nitroso diphenylamine 86-30-6 14 RSL 10 0.3 0.094
N-Nitroso-di-n propylamine 621-64-7 0.0096 RSL 10 0.3 0.084
Pentachlorophenol 87-86-5 0.29 NC2LGW 25 1.0 0.047
Phenanthrene 85-01-8 210 NC2LGW 10 0.2 0.061
Phenol 108-95-2 300 NC2LGW 10 1.0 0.22
Pyrene 129-00-0 110 RSL 10 0.3 0.067

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
Il RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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TABLE 2-7

TAL Reporting Limits SW-846 Method 8270C Soil

) ) Project Laboratory-specific??
Project Action Quantitation
Limit Project Action Limit Goal CRQLS MDLs
Analyte CAS Number (ug/kg) Limit Reference! (ug/kg) (ug/kg) (ug/kg)
1,1'-Biphenyl 92-52-4 8910 NCSSL 250 6.7 1.6
2,2'-oxybis(1-Chloropropane) | 108-60-1 1.29 NCSSL 250 6.7 0.72
2,4,5-Trichlorophenol 95-95-4 40500 NCSSL 500 33 7.8
2,4,6-Trichlorophenol 88-06-2 6100 Residential RSL 250 33 5.4
2,4-Dichlorophenol 120-83-2 18000 Residential RSL 250 33 4.6
2,4-Dimethylphenol 105-67-9 1150 NCSSL 250 33 9.1
2,4-Dinitrophenol 51-28-5 12000 Residential RSL 500 33 4.1
2,4-Dinitrotoluene 121-14-2 12000 Residential RSL 250 6.7 1.9
2,6-Dinitrotoluene 606-20-2 6100 Residential RSL 250 6.7 1.7
2-Chloronaphthalene 91-58-7 210000 Residential & 250 6.7 2.2
Industrial RSL

2-Chlorophenol 95-57-8 4.3 NCSSL 250 33 5
2-Methylnaphthalene 91-57-6 1720 NCSSL 250 6.7 1.6
2-Methylphenol 95-48-7 10500 NCSSL 250 33 8.4
2-Nitroaniline 88-74-4 NC N/A 500 6.7 1.2
2-Nitrophenol 88-75-5 39000 Residential RSL 250 33 3.1
3,3'-Dichlorobenzidine 91-94-1 1100 Residential RSL 250 6.7 1.6
3-Nitroaniline 99-09-2 1800 Residential RSL 500 8 24
4,6-Dinitro-2-methylphenol 534-52-1 610 Residential RSL 500 33 3.6
4-Bromophenyl-phenylether 101-55-3 NC N/A 250 6.7 1.8
4-Chloro-3-methylphenol 59-50-7 39000 Residential RSL 250 33 8.5
4-Chloroaniline 106-47-8 9000 Residential RSL 250 6.7 1.2
4-Chlorophenyl-phenyl ether | 7005-72-3 31000 Residential RSL 250 6.7 21
4-Methylphenol 106-44-5 17.4 NCSSL 250 33 9.8
4-Nitroaniline 100-01-6 18000 Residential RSL 500 6.7 1.7
4-Nitrophenol 100-02-7 NC N/A 500 40 13
Acenaphthene 83-32-9 8160 NCSSL 250 6.7 14
Acenaphthylene 208-96-8 11400 NCSSL 250 9 29
Acetophenone 98-86-2 780000 Residential RSL 250 6.7 0.82
Anthracene 120-12-7 995000 NCSSL 250 6.7 1.5
Atrazine 1912-24-9 4 NCSSL 250 15 4.9
Benzaldehyde 100-52-7 780000 Residential RSL 250 6.7 8.2
Benzo(a)anthracene 56-55-3 150 Residential RSL 100 6.7 1.7
Benzo(a)pyrene 50-32-8 15 Residential RSL 10 8 2.4
Benzo(b)fluoranthene 205-99-2 150 Residential RSL 100 9 27
Benzo(g,h,i)perylene 191-24-2 170000 Residential RSL 250 12 3.9
Benzo(k)fluoranthene 207-08-9 1500 Residential RSL 250 10 3.1
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TABLE 2-7
TAL Reporting Limits SW-846 Method 8270C Soil
) ) Project Laboratory-specific??
Project Action Quantitation
Limit Project Action Limit Goal CRQLS MDLs
Analyte CAS Number (uglkg) Limit Reference! (ug/kg) (ug/kg) (ug/kg)
bis(2-Chloroethoxy) methane | 111-91-1 18000 Residential RSL 250 6.7 14
bis-(2-Chloroethyl) ether 111-44-4 171 NCSSL 250 6.7 0.4
bis(2-Ethylhexyl) phthalate 117-81-7 6670 NCSSL 250 13 4.1
Butylbenzylphthalate 85-68-7 27800 NCSSL 250 6.7 2.1
Caprolactam 105-60-2 3100000 [ Residential RSL 250 6.7 15
Carbazole 86-74-8 NC N/A 250 6.7 1.4
Chrysene 218-01-9 15000 Residential RSL 250 6.7 2.2
Dibenzo(a,h)-anthracene 53-70-3 15 Residential RSL 10 6.7 1.7
Dibenzofuran 132-64-9 4660 NCSSL 250 6.7 1.2
Diethylphthalate 84-66-2 28200 NCSSL 250 10 3
Dimethylphthalate 131-11-3 NC N/A 250 10 29
Di-n-butylphthalate 84-74-2 24800 NCSSL 250 6.7 0.56
Di-n-octylphthalate 117-84-0 10000000 NCSSL 250 6.7 1.1
Fluoranthene 206-44-0 230000 Residential RSL 250 6.7 2.2
Fluorene 86-73-7 44300 NCSSL 250 6.7 1.6
Hexachlorobenzene 118-74-1 32.1 NCSSL 250 10 3
Hexachlorobutadiene 87-68-3 257 NCSSL 250 6.7 1.4
Hexachlorocyclopentadiene 77-47-4 37000 Residential RSL 250 6.7 1.4
Hexachloroethane 67-72-1 6100 Residential RSL 250 8 2.6
Indeno(1,2,3-cd)-pyrene 193-39-5 150 Residential RSL 100 6.7 1.9
Isophorone 78-59-1 182 NCSSL 100 6.7 1.2
Naphthalene 91-20-3 585 NCSSL 250 6.7 1
Nitrobenzene 98-95-3 3100 Residential RSL 250 6.7 1.8
N-Nitroso diphenylamine 86-30-6 99000 Residential RSL 250 6.7 1.3
N-Nitroso-di-n propylamine 621-64-7 69 Residential RSL 50 6.7 15
Pentachlorophenol 87-86-5 22.3 NCSSL 20 33 3.2
Phenanthrene 85-01-8 59600 NCSSL 250 7 23
Phenol 108-95-2 1750 NCSSL 250 33 8.2
Pyrene 129-00-0 170000 Residential RSL 250 6.7 1.9

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
11l RBC, eco-WQC, eco-Region Il BTAG, etc.)

?Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.

SW846 8081A—Pesticides. This method is intended for the trace analysis of explosives

residues by HPLC using a UV detector. Table 2-8 presents the TAL, PALs, and associated
RLs for water and Table 2-9 presents the TAL, PALs, and associated RLs for soil.

2-28




SECTION 2—LABORATORY MEASUREMENT AND DATA ACQUISITION

TABLE 2-8

TAL Reporting Limits SW-846 Method 8081A Pesticides Water

) ) Project Laboratory-specific?
Project Action Quantitation

Limit Project Action Limit Limit Goal CRQLs MDLs

Analyte CAS Number (nglL) Reference! (ngll) (nolL) (nglL)
alpha-BHC 319-84-6 0.011 RSL 0.05 0.05 0.0017
beta-BHC 319-85-7 0.019 NC2LGW 0.05 0.05 0.0026
delta-BHC 319-86-8 0.019 NC2LGW 0.05 0.05 0.0024
gamma-BHC (Lindane)| 58-89-9 2 NC2LGW 0.05 0.05 0.002
Heptachlor 76-44-8 0.0078 NC2LGW 0.05 0.05 0.0019
Aldrin 309-00-2 0.004 RSL 0.05 0.05 0.0023
Heptachlor epoxide 1024-57-3 0.0038 NC2LGW 0.05 0.05 0.003
Endosulfan | 959-98-8 22 RSL 0.05 0.05 0.0028
Dieldrin 60-57-1 0.0022 NC2LGW 0.05 0.05 0.0032
4,4'-DDE 72-55-9 0.2 RSL 0.05 0.05 0.0022
Endrin 72-20-8 1.1 RSL 0.05 0.05 0.0024
Endosulfan Il 33213-65-9 22 RSL 0.05 0.05 0.0031
4,4'-DDD 72-54-8 0.14 NC2LGW 0.05 0.05 0.0032
Endosulfan sulfate 1031-07-8 22 RSL 0.05 0.05 0.003
4,4'-DDT 50-29-3 0.1 NC2LGW 0.05 0.05 0.003
Methoxychlor 72-43-5 18 RSL 0.1 0.05 0.0032
Endrin ketone 53494-70-5 1.1 RSL 0.05 0.05 0.0043
Endrin aldehyde 7421-93-4 1.1 RSL 0.05 0.05 0.0039
alpha-Chlordane 5103-71-9 0.1 NC2LGW 0.05 0.05 0.0026
gamma-Chlordane 5103-74-2 0.1 NC2LGW 0.05 0.05 0.002

Toxaphene 8001-35-2 0.031 NC2LGW 1 1 0.13

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
I RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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TABLE 2-9
TAL Reporting Limits SW-846 Method 8081A Pesticides Soil
) ) Project Laboratory-specific??
Project Action Quantitation
Limit Project Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (mglkg) Reference! (mg/kg) (mg/kg) (mg/kg)
alpha-BHC 319-84-6 0.077 Residential RSL 1.5 0.0017 0.00009
beta-BHC 319-85-7 0.27 Residential RSL 1 0.0017 0.00010
delta-BHC 319-86-8 0.27 Residential RSL 1 0.0017 0.00008
gamma-BHC (Lindane| 58-89-9 .0062 NCSSL 1 0.0017 0.00009
Heptachlor 76-44-8 0.0023 NCSSL 1 0.0017 0.00010
Aldrin 309-00-2 0.029 Residential RSL 1 0.0017 0.00011
Heptachlor epoxide 1024-57-3 0.00634 NCSSL 1 0.0017 0.00013
Endosulfan | 959-98-8 37 Residential RSL 3.3 0.0017 0.00013
Dieldrin 60-57-1 0.00113 NCSSL 1 0.0017 0.00011
4,4'-DDE 72-55-9 14 Residential RSL 1.5 0.0017 0.00013
Endrin 72-20-8 0.44 NCSSL 1 0.0017 0.00014
Endosulfan Il 33213-65-9 37 Residential RSL 3.3 0.0017 0.00012
4,4'-DDD 72-54-8 0.129 NCSSL 1 0.0017 0.00012
Endosulfan sulfate 1031-07-8 37 Residential RSL 3.3 0.0017 0.00013
4,4'-DDT 50-29-3 1.36 NCSSL 1.5 0.0017 0.00014
Methoxychlor 72-43-5 56.1 NCSSL 17 0.0017 0.00011
Endrin ketone 53494-70-5 1.8 Residential RSL 1.5 0.0017 0.00011
Endrin aldehyde 7421-93-4 1.8 Residential RSL 1.5 0.0017 0.00009
alpha-Chlordane 5103-71-9 1.6 Residential RSL 1.5 0.0017 0.00011
gamma-Chlordane 5103-74-2 1.6 Residential RSL 15 0.0017 0.00024
Toxaphene 8001-35-2 0.0595 NCSSL 15 0.033 0.00730

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
I RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.

SW846 8082—PCBs. Table 2-10 presents the TAL, PALs, and associated RLs for water and
Table 2-11 presents the TAL, project action limits, and associated RLs for soil.
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TABLE 2-10
TAL Reporting Limits SW-846 Method 8082 PCBs Water
) ) Project Laboratory-specific2
Project Action Quantitation Limit
Limit Project Action Goal CRQLs MDLs
Analyte CAS Number (ng/L) Limit Reference! (ng/L) (ug/L) (ng/L)
Aroclor-1016 12674-11-2 0.26 RSL 0.5 0.5 0.084
Aroclor-1221 11104-28-2 0.0068 RSL 0.5 0.5 0.1
Aroclor-1232 11141-16-5 0.0068 RSL 0.5 0.5 0.14
Aroclor-1242 53469-21-9 0.034 RSL 0.5 0.5 0.14
Aroclor-1248 12672-29-6 0.034 RSL 0.5 0.5 0.16
Aroclor-1254 11097-69-1 0.034 RSL 0.5 0.5 0.13
Aroclor-1260 11096-82-5 0.034 RSL 0.5 0.5 0.088

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
I RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.

TABLE 2-11

Target Analyte List Reporting Limits SW-846 Method 8082 PCBs Soil

] ] Project Laboratory-specific2?
Project Action _ ~ | Quantitation Limit

Limit Project Action Limit Goal CRQLs MDLs

Analyte CAS Number (mg/kg) Reference! (mg/kg) (mg/kg) (mg/kg)
Aroclor-1016 12674-11-2 0.39 Residential RSL 0.39 0.017 0.0049
Aroclor-1221 11104-28-2 0.17 Residential RSL 0.17 0.017 0.0068
Aroclor-1232 11141-16-5 0.17 Residential RSL 0.17 0.017 0.0032
Aroclor-1242 53469-21-9 0.22 Residential RSL 0.22 0.017 0.0027
Aroclor-1248 12672-29-6 0.22 Residential RSL 0.22 0.017 0.005
Aroclor-1254 11097-69-1 0.11 Residential RSL 0.11 0.017 0.0061
Aroclor-1260 11096-82-5 0.22 Residential RSL 0.22 0.017 0.0048

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
Il RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.

USEPA SW-846 Method 6010B/7470A-Metals

Samples will be analyzed for select metals including mercury by inductively coupled
plasma atomic emission spectrometry. All matrices-excluding filtered groundwater samples
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but including groundwater, aqueous samples, soils, sludges, sediments, and other solid
wastes-require digestion before analysis.

Table 2-12 presents the TAL, PALs, and associated RLs for water. Table 2-13 presents the

TAL, PALs, and associated RLs for soil.

TABLE 2-12

TAL List Reporting Limits SW-846 Method 6010B/7470A Metals Water

] ] Project Laboratory-specific?
Project Action Quantitation Limit
Limit Project Action Limit Goal CRQLs MDLs
Analyte CAS Number (nglL) Reference! (ng/L) (nglL) (ngll)
Aluminum 7429-90-5 3700 RSL 200 200 26.7
Antimony 7440-36-0 1.5 RSL 10 20 3.9
Arsenic 7440-38-2 0.045 RSL 10 20 4.2
Barium 7440-39-3 730 RSL 200 5 0.16
Beryllium 7440-41-7 7.3 RSL 5 2 0.1
Cadmium 7440-43-9 1.75 NC2LGW 1 6 0.21
Calcium 7440-70-2 NC N/A 5000 1000 56.2
Chromium 7440-47-3 11 RSL 10 5 0.63
Cobalt 7440-48-4 1.1 RSL 50 5 0.67
Copper 7440-50-8 150 RSL 25 10 14
Iron 7439-89-6 300 MCL & NC2LGW 100 150 15.4
Lead 7439-92-1 15 MCL & NC2LGW 3 10 1.2
Magnesium 7439-95-4 NC N/A 5000 250 11.6
Manganese 7439-96-5 50 NC2LGW 15 5 0.19
Mercury 7439-97-6 1.05 NC2LGW 0.2 0.2 0.019
Nickel 7440-02-0 73 RSL 40 10 0.9
Potassium 7440-09-7 NC N/A 5000 250 47.6
Selenium 7782-49-2 18 RSL 5 20 1.7
Silver 7440-22-4 17.5 NC2LGW 10 5 0.47
Sodium 7440-23-5 NC N/A 5000 2500 255
Thallium 7440-28-0 0.24 RSL 2 30 4.1
Vanadium 7440-62-2 26 RSL 20 10 0.83
Zinc 7440-66-6 1050 NC2LGW 20 20 1.6

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
Il RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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TABLE 2-13

Target Analyte List Reporting Limits SW-846 Method 6010B/7470A Metals Soil

Laboratory-specific2?

Project Action Project Quantitation
Limit Project Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (mglkg) Reference! (mglkg) (mg/kg) (mglkg)
Aluminum 7429-90-5 7700 Residential RSL 40 20 2.19
Antimony 7440-36-0 3.1 Residential RSL 2 6 0.24
Arsenic 7440-38-2 0.39 Residential RSL 2 1 0.26
Barium 7440-39-3 848 NCSSL 40 20 0.014
Beryllium 7440-41-7 3.38 NCSSL 1 0.5 0.0088
Cadmium 7440-43-9 0.95 NCSSL 0.7 0.5 0.023
Calcium 7440-70-2 NC N/A 1000 500 5.52
Chromium 7440-47-3 27.2 NCSSL 2 1 0.059
Cobalt 7440-48-4 23 Residential RSL 10 5 0.072
Copper 7440-50-8 310 Residential RSL 5 25 0.14
Iron 7439-89-6 151 NCSSL 20 10 1.91
Lead 7439-92-1 270 NCSSL 1 1 0.17
Magnesium 7439-95-4 NC N/A 1000 500 1
Manganese 7439-96-5 65.2 NCSSL 3 1.5 0.013
Mercury 7439-97-6 0.015 NCSSL 0.2 0.1 0.027
Nickel 7440-02-0 56.4 NCSSL 8 4 0.11
Potassium 7440-09-7 NC N/A 1000 500 0.75
Selenium 7782-49-2 112.2 NCSSL 2 35 0.45
Silver 7440-22-4 0.217 NCSSL 2 1 0.034
Sodium 7440-23-5 NC N/A 1000 500 13.3
Thallium 7440-28-0 0.51 Residential RSL 3 25 0.55
Vanadium 7440-62-2 55 Residential RSL 10 5 0.043
Zinc 7440-66-6 550 NCSSL 4 6 0.21

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
Il RBC, eco-WQC, eco-Region Il BTAG, etc.)

2Laborat0ry-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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TABLE 2-14

USEPA SW-846 Method 8290 - Dioxin

This method provides procedures for the detection and quantitative measurement of

polychlorinated dibenxo-p-dioxins in a variety of environmental matrices.

Target Analyte List Reporting Limits SW-846 Method 8290 Dioxin Soil

Laboratory-specific3

Project Action Project Quantitation
Limit Project Action Limit Limit Goal CRQLs MDLs
Analyte CAS Number (ug/kg) Referencel (ug/kg) (ug/kg) (ug/kg)
2,3,7,8- 1746-01-6 .0145 NC SSL .0100 0.001 0.000119

Tetrachlorodibenzo-
p-dioxin

'List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region
Il RBC, eco-WQC, eco-Region Il BTAG, etc.)

?Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a
specific analytical method. MDLs may be subject to update.
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2.2.2 Analytical Laboratory

The analytical laboratory contracted to provide analytical services to support this project is
GPL Laboratories, LLLP. GPL Laboratory holds the applicable Navy and state certifications.

Detection, Quantitation and Reporting Limits
The RLs are listed in Tables 2-4 through 2-13.

The laboratory will supply analyte-specific quantification limits, with laboratory-specific
MDL studies, as part of its laboratory CQAPP.

Method Detection Limits

The MDL is the minimum amount of an analyte that can be routinely identified using a
specific method and instrument measured and reported with 99 percent confidence that the
analyte concentration is greater than zero. MDLs are operationally determined as three
times the standard deviation of seven replicate spiked samples run according to the
complete method. However, the evaluation is routinely completed on reagent grade water.
As a result, potentially significant matrix interferences that decrease analyte recoveries are
not addressed.

Determine the MDL for each analyte as follows:
MDL = 3.14(s)
Where:

S - The standard deviation for each analyte from the seven replicate analyses.

3.14 - The one-sided t-statistic at the 99 percent confidence level appropriate for
determining the MDL using seven replicates.

When the concentration of concern (or project-specific action level) is greater than the MDL,
to the extent that the confidence limits of both the MDL and concentration of concern do not
overlap, then both “non-detect” and “detect” results can be used with confidence. There will
be a possibility of false positives and false negatives if the confidence limits of the MDL and
the concentration of concern overlap. When the concentration of concern is sufficiently less
than the MDL that the confidence limits do not overlap, then there is a strong possibility of
false negatives and only “detect” results are useable.

The laboratory will establish MDLs for each method, matrix, and analyte for each
instrument the laboratory plans to use for the project. The laboratory will revalidate these
MDLs at least once per 12-month period. The laboratory will provide the MDL at the
beginning of the project. Project and laboratory specific MDLs will be included in the
project-specific addendum.

40 CFR 136, Appendix B, or Chapter 1 of SW846 Methods, has not set frequency
requirements for revalidating the MDLs. The MDLs be validated once per 12-month period.
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Where multiple instruments are used, the MDL used for reporting purposes will represent
the least sensitive instrument.

Instrument Detection Limit

The instrument detection limit (IDL) includes only the instrument portion of the detection,
not sample preparation, concentration/dilution factors, or method-specific parameters. The
IDL is operationally defined as three times the standard deviation of seven replicate
analyses at the lowest concentration that is statistically different from a blank. This
represents 99 percent confidence that the signal identified is the result of the presence of the
analyte, not random noise. The IDL is not the same as the MDL. There is no formal
procedure for IDL outside the USEPA Contract Laboratory Program (CLP) Statement of
Work for inorganic analysis.

Quantitation Limits

The quantitation limit (QL) as defined in SW-846 methods, is the lowest level that can be
reliably achieved within specified limits of precision and accuracy during routine laboratory
operating conditions. The sample quantitation limit (SQL) is the QL adjusted to reflect
sample-specific actions such as dilution or use of smaller aliquot sizes than prescribed in the
method, or for percent moisture. These adjustments may be due to matrix effects or the high
concentration of some analytes. The SQL is the more useful limit for data users such as risk
assessors.

For the same chemical, the SQL in one sample may be higher than, lower than, or equal to
the SQL values for other samples. In addition, preparation or analytical adjustments, such as
dilution of the sample for quantitation high levels target and non-target analytes, could
result in non-detects for other analytes included in the analysis, even though target analytes
may have been present at trace quantities in the undiluted sample.

All results will be reported on a dry-weight basis.

Reporting Limits

The laboratories participating in this work effort will compare the results of the
experimental MDLs to RLs for each analyte. The MDL may not be more than one-half the
corresponding RL. The laboratories also will verify RLs by including a standard at the RL as
the lowest point on the calibration curve. For methods that do not include the RL as the low
point of the calibration curve, a RL verification standard will be analyzed immediately
following calibration. The RL verification standard must include all target analytes. All
results will be reported at or above the MDL values. No numerical results will be reported
below the MDL; however, for those results falling between the MDL and the RL, a “]” flag
will be applied to the results indicating the variability associated with the result.

Analytical SOPs

The laboratory has submitted a list of specific SOPs that will be used to perform off-site
analysis of samples. Refer to Table 2-15 for Analytical SOP References. Laboratory SOPs are
provided in Attachment A.
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TABLE 2-15

Analytical SOP References

Lab SOP
Number

Title, Revision Date, and / or
Number

Definitive or
Screening Data

Matrix and
Analytical
Group

Instrument

Organization
Performing Analysis

Modified for
Project Work?*

(YIN)

F.2

Sample Receipt, Inspection,
Preservation and Storage Condition
Requirements; Ver 19, 04/08

Definitive

All

N/A

GPL Laboratories, LLLP

F.3

Sample Logging and Record
Keeping; Ver. 6, 02/03 (reviewed
09/08)

Definitive

All

N/A

GPL Laboratories, LLLP

G.12

SOP for Reports Generation; Ver.
7, 10/06 (reviewed 10/08)

Definitive

All

N/A

GPL Laboratories, LLLP

H.8

Acid Digestion of Aqueous
Samples, EP and TCLP Extracts
and Wastes that contain
Suspended Solids for inductively
coupled plasma (ICP) & ICPMS
analysis; Ver. 13, 03/08

Definitive

GW

N/A

GPL Laboratories, LLLP

H.10

Trace ICP Quantitation for HSL
Metals According to Method 6010B;
Ver. 19, 11/08

Definitive

All

ICP

GPL Laboratories, LLLP

H.12

Cold Vapor Analysis for Mercury in
Accordance with SW846 Methods
7470A and 7471B; Ver. 24, 11/08

Definitive

All

N/A

GPL Laboratories, LLLP

H.21

Acid Digestion of Soli, Sludge,
Sediment and other Solid Waste
samples for ICP & ICPMS by
SW846 Method 3050B; Ver. 8,
08/07 (reviewed 11/08)

Definitive

Soils

N/A

GPL Laboratories, LLLP

J.4

Percent Solids Determination
Procedure; Ver.8, 11/07 (reviewed
11/08)

Definitive

Soils

N/A

GPL Laboratories, LLLP
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TABLE 2-15

Analytical SOP References

) Modified for
Matrix and Project Work?"
Lab SOP Title, Revision Date, and / or Definitive or Analytical Organization
Number Number Screening Data Group Instrument Performing Analysis (YIN)
Volatile Organics - 8260B; Ver.18, o .
M.5 08/07 (reviewed 10/08) Definitive All GC/MS GPL Laboratories, LLLP N
Method 3520C, Continuous Liquid-
N.6 Liquid Extraction for Pest/PCBs; Definitive GW N/A GPL Laboratories, LLLP N
Ver. 8, 06/08
Method 3550B, Ultrasonic
Extraction for Pest/PCBs; Ver. 8, Definitive Soils N/A GPL Laboratories, LLLP N
N.7 09/02 (reviewed 06/08)
Method 3520C, Continuous Liquid-
Liquid Extraction for Semivolatile Definitive GW N/A GPL Laboratories, LLLP N
N.11 Organics; Ver. 8, 06/08
Soil Extraction for Semivolatile
Organics by Method 3550B; Ver. 8, | Definitive Soils N/A GPL Laboratories, LLLP N
N.12 10/02 (reviewed 06/08)
SOP for SW827C -GC/MS Analysis
P.5 of Semivolatile Organics; Ver. 15, Definitive All GC GPL Laboratories, LLLP N
08/07 (reviewed 11/08)
SOP for Method 8081B -
Q.6 Organochlorine Pesticides; Ver. 13, | Definitive All GC GPL Laboratories, LLLP N
10/08
SOP for Method 8082A - Aroclor
Q.7 (PCB, PCT) and PCB Congeners; Definitive All N/A GPL Laboratories, LLLP N
Ver. 11, 10/08
. ) . SGS Wilmington
8290 Data Analysis and Reporting, . . Micromass
DC41 3/28/08, version 17 Definitive Soils HRMS N
L ) SGS Wilmington
DC37 Sample Processing, 3/31/08, version 28 Definitive Soils N/A N

2-38




SECTION 2—LABORATORY MEASUREMENT AND DATA ACQUISITION

TABLE 2-15

Analytical SOP References

Modified for
Matrix and Project Work?*
Lab SOP Title, Revision Date, and / or Definitive or Analytical Organization
Number Number Screening Data Group Instrument Performing Analysis (YIN)
MI3 Standard Operating Procedures for the SGS Wilmington
Login and Storage of Samples, Definitive Soils N/A N

September 2007, version 9

'If yes, then specify the modification that has been made. Note that any analytical SOP modification made relative to project specific needs must be reviewed and
approved by the Navy Quality Assurance Officer.

2-39




SECTION 2—LABORATORY MEASUREMENT AND DATA ACQUISITION

Data Package Deliverables

There are no data package requirements for Level I (screening results). The FTL is
responsible for reviewing the field logbooks, which will contain the following information
for Level I field screening results.

QC data package deliverables are summarized in Table 2-16 by analytical fraction and will
include sample results and QC summary forms, as well as raw instrument data. The laboratory
will provide Level IV data packages for all analytical data associated with this project.

TABLE 2-16
Data Package Deliverables

All Analytical Fractions

Case Narrative — A detailed case narrative per analytical fraction is required and will include explanation of any non-
compliance and/or exceptions and corrective action. Exceptions will be noted for receipt, holding times, methods,

preparation, calibration, blanks, spikes, surrogates (if applicable), and sample exceptions.

Sample ID Cross Reference Sheet (Lab IDs and Client IDs)

Completed Chain of Custody and any sample receipt information

Sample preparation (extraction/digestion) logs

Copies of non-conformance memos and corrective actions

Form * GC/MS Organic Fractions Level Il |Level Il | Level IV
1 Sample results . . o + raw
2 Surrogate Recovery Summary (w/ applicable control limits) . . .

3 MS/MSD Accuracy & Precision Summary ** . . o+ raw
3 LCS Accuracy Summary . . o+ raw
4 Method Blank Summary . . o+ raw
5 Instrument Tuning Summary (including tuning summary for applicable initial calibrations) . .

6 Initial Calibration Summary (including concentration levels of standards) . ® + raw
7 Continuing Calibration Summary . * +raw
8 IS Summary (including applicable initial calibrations) . .

Form * GC/HPLC Organic Fractions Level Il [Level Il | Level IV
1 Sample results . o *rEE o +raw
2 Surrogate Recovery Summary (w/ applicable control limits) . . .

3 MS/MSD Accuracy & Precision Summary ** . . o+ raw
3 LCS Accuracy Summary . . o+ raw
4 Method Blank Summary . . ® +raw
6 Initial Calibration Summary (including concentration levels of standards) *** . e + raw
7 Continuing Calibration Summary *** . ® + raw
7 Degradation Summary (Organochlorine Pesticides only) *** . o+ raw
8 Analytical Sequence (including IS area performance where applicable) *** . .

10 Compound Identification Summary (where confirmation required) *** . .

Form * Metals Inorganic Fractions Level Il |Level Il | Level IV

1 Sample Results . . o +raw
2A  |Initial and Continuing Calibration Summary . o +raw
3 Initial and Continuing Calibration Blanks and Method Blanks Summary . . o +raw
4 Interference Check Standard Summary . o +raw
5A  :Pre-digestion Matrix Spike Recoveries Summary . . o +raw
5B |Post-digestion Spike Recoveries Summary . e +raw
6 Native Duplicate or MS/MSD Precision Summary ** . . o +raw
7 LCS Recovery Summary . . o +raw
8 Method of Standard Addition (if necessary) . o +raw
9 Serial Dilution . o + raw
10  :Instrument or Method Detection Limit Summary . .

11 ICP Interelement Correction Factors . .

12 Linear Range Summary . .

13 Preparation Log Summary . o +raw
14 | Analytical Run Sequence and GFAA Post-spike Recovery Summary . ° +raw

* CLP Form or summary form with equivalent information
** with RPD calculated according to method specifications (CLP using % recovery, SW-846 using concentration)

*** including deliverables for primary and confirmation analysis (where applicable)
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In addition, the laboratory must have the capability of providing the data package on
compact disk (CD) in a scanned .pdf format. At this time, it is anticipated that the laboratory
will provide one hardcopy data package and one CD to the PC, and one CD to the PM.

2.3 Quality Control Requirements

The following text describes this project’s QC requirements.

2.3.1 Field QC Blank Samples and Duplicate Field Samples

The type and frequency of field QC samples should be evaluated as part of the project
planning process. In the following subsections, typical field QC blank samples and duplicate
field samples are defined.

Blank samples should not contain any target parameter of interest. There are certain organic
compounds known to be common laboratory contaminants, such as acetone, methylene
chloride, and the common phthalates. However, the laboratory must make all efforts to
eliminate these compounds as contaminants. The concentration of all target compounds must
be less than the RL, except for the common contaminants; the concentration of the common
contaminants must be less than five times the RL.

232 TBs

TBs (TBs) are used to monitor potential VOC contamination introduced during sample
shipping and handling. TBs are 40-mL VOC vials of ASTM Type II water, which are filled in
the laboratory, transported to the sampling site, and returned to the laboratory with the
VOC samples. TBs are prepared and analyzed for VOCs only; they should not be opened in
the field. One TB will be included with each cooler containing samples for VOC analysis
(aqueous and solid phase). No VOC analyses are being performed in this phase of the
investigation, consequently; no TBs will be collected.

2.3.3 Equipment Rinsate Blank Samples

Equipment rinsate blanks (ERBs) are samples of ASTM Type II water passed through and
over the surface of decontaminated sampling equipment. The rinse water is collected in
sample bottles, preserved, and handled in the same manner that is used when collecting
aqueous samples, even if the ERBs are being collected for soil samples. ERBs are used to
monitor the effectiveness of the decontamination process. One ERB will be collected per
day, per type of sampling equipment and analyzed for the same parameters as the
corresponding samples.

2.3.4 Field/Decontamination Source Water Blanks

FBs are samples of the source water used for decontamination and steam cleaning. This
blank is used to monitor potential contaminants present in the source water during field
decontamination procedures. One FB will be collected for each source of water used for
decontamination and analyzed for the same parameters as the corresponding samples. One
FB will be collected per week while sampling.
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2.3.5 Temperature Blanks

Temperature blanks are sent with each cooler shipped to the offsite laboratory containing
samples requiring preservation at 4 °C. Temperature blanks consist of a non-preserved VOC
vial, or similar laboratory container, filled with ASTM reagent grade water. Temperature
blanks are measured at the laboratory upon receipt to verify the temperature of the samples
contained in the cooler. One temperature blank will be shipped with each cooler to each
offsite laboratory.

2.3.6 Duplicate Field Samples

Duplicate field samples are collected to monitor the precision of the field sampling process.
The FTL will choose at least 10 percent (per matrix) of the total number of sample locations
known or suspected to contain moderate contamination, and duplicate field samples will
then be collected at these locations. The identity of the duplicate samples will be recorded in
the field sampling logbook, and this information will be forwarded to the DQE team to aid
in reviewing and evaluating the data. A control limit of + 20 percent for the RPD will be
used for original and duplicate concentrations greater than five times the RL in water
matrices. A control limit of £ 35 percent for the RPD will be used for original and duplicate
concentrations greater than five times the RL in soil matrices. A control limit of + the RL will
be used for waters and * two times the RL for soils when concentrations are reported as less
than five times the RL.

2.3.7 Laboratory Method/Preparation Blanks

Laboratory method blanks are blank matrices (such as ASTM Type II water or Ottawa sand)
that are treated as environmental samples, being prepared and analyzed along with the field
samples. Laboratory method blanks are used to monitor laboratory performance and to
check for contamination introduced during the preparation and analytical procedures. A
method blank is required for every 20 field samples or for each analytical batch, whichever
is more frequent.

Blank samples should not contain any target parameter of interest. There are certain organic
compounds known to be common laboratory contaminants, such as acetone, methylene
chloride, and the common phthalates. However, the laboratory must make all efforts to
eliminate these compounds as contaminants. The concentration of all target compounds
must be less than the RL, except for the common contaminants; the concentration of the
common contaminants must be less than five times the RL.

2.3.8 Matrix Spike/Matrix Spike Duplicate Samples

For MS/MSD samples, three aliquots of a single sample are analyzed: one native and two
spiked with target compounds or metals. Spike recovery is used to evaluate potential matrix
interferences, as well as accuracy. The duplicate spike results (MS and MSD) are compared
to evaluate precision. MS/MSDs will be collected at a frequency of 5 percent (1 MS/MSD
sample set for every 20 field samples) of the number of field samples. The MS/MSD
accuracy limits are 75 to 125 percent for metals. The MS/MSD RPD limits for metals are

20 percent for waters and 35 percent for soils.
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The laboratory MS/MSD accuracy and precision limits for the remaining analyses will be
used as guidance when evaluating the data.

2.3.9 Surrogate Spikes

Surrogate spike compounds are added to each sample for the organic analytical methods.
Surrogate spike compounds are structurally similar (but not identical) to target compounds
and should behave in a similar manner during analysis. Surrogate spike recoveries are used
to monitor both laboratory performance and matrix interferences. Surrogate spike recoveries
from field and laboratory blanks are used to evaluate laboratory performance because these
blanks represent an ideal sample matrix. Surrogate spike recoveries for field samples are
used to evaluate the potential for matrix interferences. When surrogate spike recoveries for
field samples fall outside the method target acceptance windows, the samples are
re-extracted if appropriate, then re-analyzed. If the surrogate spike recovery is still outside
the acceptance window for the re-analyzed sample, then the sample results are qualified as
affected by matrix interferences.

2.3.10 Laboratory Control Spike Samples

The LCSs are analyte-free water (for aqueous analyses) or Ottawa sand (for soil analyses)
(except metals where glass beads of 1-millimeter (mm) diameter or smaller may be used)
spiked with all target analytes. The appropriate spiking concentration will be spiked at a
level less than or equal to the midpoint of the calibration curve for each analyte.

The LCS will be carried through the complete sample preparation and analysis procedure.
The LCS is used to evaluate each preparation and analytical batch and to determine if the
method is in control. The LCS cannot be used as the continuing calibration verification. One
LCS will be included in every preparation and analytical batch. If more than on LCS is
analyzed in an analytical batch, results from all LCSs analyzed will be reported.

Whenever an analyte in a LCS is outside the acceptance limit, corrective action will be
performed. After the system problems have been resolved and system control has been
reestablished, all samples in the analytical batch will be reanalyzed for the out-of-control
analyte(s). When an analyte in a LCS exceeds the upper or lower control limit and no
corrective action is performed or the corrective action was ineffective, the laboratory should
discuss the issue with the PC or QA personnel.

2.3.11 Interference Check Samples

The interference check sample (ICS), used in ICP analyses only, contains both interfering
and analyte elements of known concentrations. The ICS is used to verify background and
interelement correction factors and is run at the beginning and end of each run sequence.

When the ICS results are outside of the acceptance limits as prescribed in the method,
corrective action will be performed. After the system problems have been resolved and
system control has been re-established, re-analyze the ICS. If the ICS result is acceptable, re-
analyze all affected samples.
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2.3.12 Internal Standards

ISs are known amounts of certain compounds added after preparation or extraction of a
sample. These compounds are used in an IS calibration method to correct sample results
affected by column injection losses, purging losses, or viscosity effects. ISs will be added to
environmental samples, control samples, and blanks in accordance with the method
requirements.

When the IS results are outside of the acceptance limits, corrective actions will be
performed. After the system problems have been resolved and system control has been
reestablished, all samples analyzed while the system was malfunctioning will be
reanalyzed.

2.3.13 Retention Time Windows

Retention time windows are established to compensate for minor shifts in absolute retention
times resulting from normal chromatographic variability. Absolute retention times are used
for analyte identification in all GC and HPLC methods that do not employ IS calibration.
Retention time windows are used in GC and HPLC analysis for qualitative identification of
analytes. They are calculated from replicate analyses of a standard on multiple days. If the
analyte retention time is outside the established window, new retention windows must be
established.

2.3.14 Confirmation of Identification

Quantitative confirmation of results at or above the RL for samples analyzed by GC or
HPLC will be required and will be completed within the method-required holding times.
For GC methods, a second column is used for confirmation. For HPLC methods, a second
column or a different detector is used. The result from the lowest quantitation between the
primary and secondary column/ detector will be used for reporting purposes. The lowest
quantitation will be reported to minimize the reporting of bias high results arising from co-
elution of non-target analytes with the analyte of interest.

2.3.15 Standard Materials

Standard materials, including second source materials, used in calibration and to prepare
samples will be traceable to National Institute of Standards and Testing (NIST), USEPA,
American Association of Laboratory Accreditation (A2LA) or other equivalent approved
source, if available. If an NIST, USEPA, or A2LA standard material is not available, the
standard material proposed for use will be included in an addendum to the QAPP and
approved before use. The standard materials will be current, and the following expiration
policy will be followed: The expiration dates for ampulated solutions will not exceed the
manufacturer’s expiration date or 1 year from the date of receipt, whichever comes first.
Expiration dates for laboratory-prepared stock and diluted standards will be no later than
the expiration date of the stock solution or material or the date calculated from the holding
time allowed by the applicable analytical method, whichever comes first. Expiration dates
for pure chemicals will be established by the laboratory and be based on chemical stability,
possibility of contamination, and environmental and storage conditions. Expired standard
materials will be either revalidated prior to use or discarded. Revalidation may be
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performed through assignment of a true value and error window statistically derived from
replicate analyses of the material as compared to an unexpired standard. The laboratory will
label standard and QC materials with expiration dates.

A second source standard is used to independently confirm initial calibration. A second
source standard is a standard purchased from a different vendor than the vendor supplying
the material used in the initial calibration standards. The second source material can be used
for the continuing calibration standards or for the LCS (but will be used for one of the two).
Two different lot numbers from the same vendor do not constitute a second source.

Table 2-17 presents Laboratory QC Samples.
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TABLE 2-17
Laboratory QC Samples
Matrix Groundwater
Analytical Group | TCL VOCs
Analytical
Method/ SOP SW846 8260/GPL
Reference SOP M.5
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria

Method Blank

Once per tune (12

Recovery < 1/2 RL, except Methylene
Chloride & Cyclohexane < 2.5x RL, and

Rinse sample pathway,

hrs) Acetone & 2-Butanone < 5x RL Rerun
Once each SDG,
matrix within an
Matrix Spike and SDG, or group of . .
Matrix Spike samples of similar see attached recovery list (with allowable Laboratory Judgment

Duplicate Analyses

concentration level
(whichever is most

marginal exceedances)

frequent).

Peak area must be within -50 to +100%

ISs of most recent CCV; Peak retention time

must be within 30 seconds of most recent

CCV RT.
Spiked in all Rerun affected analysis
analyses
Percent Recoveries: 1,2-

System Monitoring
Compounds/
Surrogates Spike
Duplicate

Dichloroethane-d4 70-120% 4-
Bromofluorobenzene 75-120%
Toluene-d8 80-122% 1,2-
dichlorobenzene-d4 64-132%

Nathan Krueger

Contamination/
Bias

Recovery < 1/2 RL,
except Methylene
Chloride &
Cyclohexane < 2.5x
RL, and Acetone & 2-
Butanone < 5x RL

Accuracy/
Precision

see attached recovery
list (with allowable
marginal exceedances)

System
Performance

Peak area must be
within -50 to +100% of
most recent CCV; Peak
retention time must be

within 30 seconds of
most recent CCV RT.

Accuracy/Bias

Percent Recoveries:
1,2-Dichloroethane-d4
70-120%
4-Bromofluorobenzene
75-120%
Toluene-d8 80-122%
1,2-dichlorobenzene-d4
64-132%Control Limits
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Surface Soil

Matrix Subsurface Soil

Analytical Group | TCL VOCs
Analytical

Method/ SOP SW846 8260B/GPL

SOP M.5
Reference
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria

Once per tune (12

Recovery < 1/2 RL, except Methylene
Chloride & Cyclohexane < 2.5x RL, and

Rinse sample pathway,

concentration level
(whichever is most

Duplicate Analyses

marginal exceedances)

Method Blank hrs) Rerun
Acetone & 2-Butanone < 5x RL
Once each SDG,
matrix within an
Matrix Spike and SDG, or group of . .
Matrix Spike samples of similar see attached recovery list (with allowable Laboratory Judgment

dichlorobenzene-d4 65-123%

frequent).
Peak area must be within -50 to +100%
IS Spiked in all of most recent CCV; Peak retention time .
S o Rerun affected analysis
analyses must be within 30 seconds of most recent
CCV RT.
Percent recoveries: 1,2-
System Monitoring Spiked in all Dichloroethane-d4 65-125% 4-
Compounds/ analvses Bromofluorobenzene 85-120% Rerun affected analysis
Surrogates ¥ Toluene-d8 85-115% 1,2-

Nathan Krueger

contamination,
bias

Recovery < 1/2 RL,
except Methylene
Chloride &
Cyclohexane < 2.5x
RL, and Acetone & 2-
Butanone < 5x RL

accuracy,
precision

see attached recovery
list (with allowable
marginal exceedances)

system
performance

Peak area must be
within -50 to +100% of
most recent CCV; Peak
retention time must be

within 30 seconds of
most recent CCV RT.

accuracy, bias

Percent recoveries:
1,2-Dichloroethane-d4
65-125%
4-Bromofluorobenzene
85-120%
Toluene-d8 85-115%
1,2-dichlorobenzene-d4
65-123%
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Matrix Groundwater
Analytical Group | TCL SVOCs
Analytical SW846 8270C/GPL
Method/ SOP SOPsN.11,P5
Reference
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria
All target analytes < CRQL, except the Re-extract the batch if any Agé%%egigzlﬁtfs;
Method Blank phthalate esters, which must be < 5x the failing analyte is also Contamination ’ P .
CRQL present in any field sample phthalate esters, which
' must be < 5x the CRQL
All ISs with +/-
30seconds of the
Each extraction All I1Ss with +/- 30seconds of the corresponding CCV RT.
batch corresponding CCV RT. All surrogates All surrogates within +/-
within +/- 0.06 RRT units of the Re-analyze. If the re- Extraction 0.06 RRT units of the
LCS corresponding CCV. analysis fails, re-extract the efficiency corresponding CCV.
Analyte recoveries should meet the batch. Analyte recoveries
attached recovery limits (with allowable should meet the
marginal exceedances) Hall Moore attached recovery limits
(with allowable
marginal exceedances)
All I1Ss with +/-
30seconds of the
All ISs with +/- 30seconds of the corresponding CCV RT.
corresponding CCV RT. All surrogates All surrogates within +/-
One set per 20 field within +/- 0.06 RRT units of the Precision and 0.06 RRT units of the
MS / MSD corresponding CCV. Re-analyze. corresponding CCV.

samples extracted

Analyte recoveries should meet the
attached recovery limits (with allowable
marginal exceedances)

Accuracy

Analyte recoveries
should meet the
attached recovery limits
(with allowable
marginal exceedances)
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spike

corresponding CCV RT. The EICP area
of each IS must be within -50% to +100%
of the corresponding CCV IS area.

from both analyses

Matrix Groundwater
Analytical Group | TCL SVOCs
Analytical SW846 8270C/GPL
Method/ SOP SOPsN.11,P5
Reference
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria
Relative retention time
of each surrogate must
be within 0.06 RRT
unite of the
corresponding CCV RT.
Relative retention time of each surrogate No Surrogate recovery
must be within 0.06 RRT unite of the <10% and no more
corresponding CCV RT. than one Acid surrogate
No Surrogate recovery <10% and no and one Base/Neutral
more than one Acid surrogate and one Re-analyze. If the re- Surrogate outside the
Base/Neutral Surrogate outside the analysis still fails, re-extract following limits.
Surrogate spike following limits. unless the failing surrogate Extraction Nitrobenzene-d5(B/N):
Nitrobenzene-d5(B/N): 20-137 recoveries are high and the efficiency 20-137
2-Fluorobiphenyl(B/N): 23-110 affected sample(s) show no 2-Fluorobiphenyl(B/N):
p-Terphenyl-d14(B/N): 20-138 target compounds. 23-110
; Phenol-d5(A): 29-133 p-Terphenyl-d14(B/N):
Al f'sﬂ‘r’nz[fs Qc 2-Fluorophenol(A): 20-118 Hall Moore 20-138
2,4,6-Tribromophenol(A): 24-177 Phenol-d5(A): 29-133
2-Fluorophenol(A): 20-
118
2,4,6-
Tribromophenol(A): 24-
177
Internal Standard RT of each Internal Standard must be Re-analyze. If the re- Instrument RT of each Internal
within +/- 30 seconds of the analysis fails, report results performance Standard must be

within +/- 30 seconds of
the corresponding CCV
RT. The EICP area of
each IS must be within
-50% to +100% of the
corresponding CCV IS
area.
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Matrix

Surface Soil
Subsurface Soil

Analytical Group | TCL SVOCs
Analytical SW846 8270C/GPL
Method/ SOP SOPs N.12, P.5
Reference
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
Method Blank Each extraction All target analytes < CRQL, except | Re-extract the batch if All target analytes | Re-extract the batch
batch the phthalate esters, which must be | any failing analyte is < CRQL, except if any failing analyte
< 5x the CRQL also present in any Hall Moore the phthalate is also present in
field sample. esters, which must | any field sample.
be < 5x the CRQL
LCS Each extraction All ISs with +/- 30seconds of the Re-analyze. If the re- All ISs with +/- Re-analyze. If the
batch corresponding CCV RT. All analysis fails, re- 30seconds of the | re-analysis fails, re-
surrogates within +/- 0.06 RRT units | extract the batch. corresponding extract the batch.
of the corresponding CCV. CCV RT. All
Analyte recoveries should meet the surrogates within
attached recovery limits (with +/- 0.06 RRT units
allowable marginal exceedances) of the
Hall Moore corresponding

CCV.

Analyte recoveries
should meet the
attached recovery
limits (with
allowable marginal
exceedances)
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Matrix

Surface Soill
Subsurface Soil

Analytical Group | TCL SVOCs
Analytical SW846 8270C/GPL
Method/ SOP SOPs N.12, P.5
Reference
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
MS / MSD One set per 20 All ISs with +/- 30seconds of the Re-analyze. All ISs with +/- Re-analyze.
field samples corresponding CCV RT. All 30seconds of the
extracted surrogates within +/- 0.06 RRT units corresponding
of the corresponding CCV. CCV RT. All
Analyte recoveries should meet the surrogates within
attached recovery limits (with +/- 0.06 RRT units
allowable marginal exceedances) of the
Hall Moore corresponding

CCV.

Analyte recoveries
should meet the
attached recovery
limits (with
allowable marginal
exceedances)
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Matrix

Surface Soil
Subsurface Soil

Analytical Group | TCL SVOCs
Analytical SW846 8270C/GPL
Method/ SOP SOPs N.12, P.5
Reference
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
Surrogate spike | All field and QC Relative retention time of each Re-analyze. If the re- Relative retention Re-analyze. If the
samples surrogate must be within 0.06 RRT | analysis still fails, re- time of each re-analysis still fails,
unite of the corresponding CCV RT. | extract unless the surrogate must be | re-extract unless the
No Surrogate recovery <10% and no | failing surrogate within 0.06 RRT failing surrogate
more than one Acid surrogate and recoveries are high unite of the recoveries are high
one Base/Neutral Surrogate outside | and the affected corresponding CCV | and the affected
the following limits. sample(s) show no RT. sample(s) show no
Nitrobenzene-d5(B/N): 34-113 target compounds. No Surrogate target compounds.
2-Fluorobiphenyl(B/N): 24-120 recovery <10% and
p-Terphenyl-d14(B/N): 20-152 no more than one
Phenol-d5(A): 30-119 Acid surrogate and
2-Fluorophenol(A): 33-110 one Base/ Neutral
2,4,6-Tribromophenol(A): 23-160 Surrogate outside
the following limits.
Hall Moore

Nitrobenzene-
d5(B/N): 34-113

2-
Fluorobiphenyl(B/N):
24-120
p-Terphenyl-
d14(B/N): 20-152
Phenol-d5(A): 30-
119
2-Fluorophenol(A):
33-110

2,4,6-
Tribromophenol(A):
23-160
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Matrix

Groundwater

Analytical Group

TCL Pesticides

tetrachloro-m-xylene 43-113%

affected sample(s) show no
target compounds.

Analytical
SW846 8081A/GPL
Method/ SOP SOPs N6, Q.6
Reference
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria
) . All target analytes <
Each extraction All target analytes < CRQL, surrogate Re-extract the batch if any - CRQL, surrogate
Method Blank . e o failing analyte is also contamination .
batch recoveries must be within 30-150% resent in anv field sample recoveries must be
p Yy ple. within 30-150%
PEM — Breakdown Dail Breakdown of 4,4’-DDT and Endrin must | Clip column, clean injection contamination <15% breakdown of
Check Y be less than 15% port and reanalyze 4,4’DDT and Endrin
Surrogates must be
Surrogates must be within established within established RT
E ) . Re-analyze. If the re- . :
LCS ach extraction RT windows. analysis fails, re-extract the ext_ra_\ctlon windows.
batch Target analytes should meet the attached ba,tch efficiency Target analytes should
recovery limits ' meet the attached
Rehka Patel recovery limits
Surrogates must be
Surrogates must be within established within established RT
MS / MSD One set per 20 field RT windows. Re-analvze precision and windows.
samples Target analytes should meet the attached yze. accuracy Target analytes should
recovery limits meet the attached
recovery limits
Surrogates must fall
Surrogates must fall within established Re-_ana_lyze__ Ifthe re- W'.thm established RT
: . analysis still fails, re-extract windows. Surrogate
) RT windows. Surrogate recoveries e . .
. All field and QC o unless the failing surrogate extraction recoveries should meet
Surrogate Spike samples should meet recovery limits: recoveries are high and the efficienc recovery limits:
P decachlorobiphenyl 20-112%, 9 y y '

decachlorobiphenyl 20-
112%, tetrachloro-m-
xylene 43-113%
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Matrix

Surface Soil
Subsurface Soil

Analytical Group

TCL Pesticides

Analytical

SW846 8081A/GPL
Method/ SOP SOPsN.7. Q.6
Reference
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective | Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
All target analytes < CRQL Re-extract the batch if All target analytes
Each extraction . ’ any failing analyte is N < CRQL, surrogate
Method Blank surrogate recoveries must be . ) contamination .
batch within 30-150% also present in any field recoveries must be
0 sample. within 30-150%
Surrogates must
be within
Surrogates must be within R | I th establised RT
LCS Each extraction establised RT windows. anael-asri]: ]}; Z“‘: re-e?(trrea-ct extraction windows.
batch Target analytes should meet the Y the batch efficiency Target analytes
attached recovery limits. ' should meet the
attached recovery
Rehka Patel limits.
PEM — Clip column, clean Breakdown of 4,4
. Breakdown of 4,4’-DDT and Endrin S ’ L DDT and Endrin
Breakdown Daily o injection port and contamination
must be less than 15% must be less than
Check reanalyze o
15%
Surrogates must
be within
Surrogates must be within establised RT
MS / MSD One set per 20 establised RT windows. Re-analyze. precision and windows.

field samples

Target analytes should meet the
attached recovery limits.

accuracy

Target analytes
should meet the
attached recovery
limits.
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Matrix

Groundwater

Analytical Group

TCL Pesticides /
PCBs

Analytical Method/ | SW846 8082 / GPL
SOP Reference SOPs N.6, Q.7
Person(s)
Responsible for
Frequency/ Method/SOP Corrective Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Performance Criteria
All target analytes < CRQL, Re-extract the batch if any All target analytes <
. . o . L CRQL, surrogate
Method Blank Each extraction batch | surrogate recoveries must be failing analyte is also contamination . s
within 30-150% present in any field sample recoveries must be within
' 30-150%
Surrogates must be
Surrogates must be within within established RT
established RT windows. windows.
Target analytes should meet the Re-analyze. If the re- Target analytes should
LCS Each extraction batch | following advisory recovery limits | analysis fails, re-extract the extraction efficiency | meet the following
[Analyte : lower-upper]: batch. advisory recovery limits
Ar-1016 : 35-145 [Analyte : lower-upper]:
Ar-1260 : 30-145 Ar-1016 : 35-145
Ar-1260 : 30-145
Surrogates must be
s within established RT
Surrogates must be within windows
established RT windows. Rehka Patel :
Target analytes should
Target analytes should meet the .
One set per 20 field following advisory recovery and precision and meet the following
MS / MSD Re-analyze. advisory recovery and

samples

RPD limits

[Analyte : lower-upper, RPD]:
Ar-1016 : 35-145, 20
Ar-1260 : 30-145, 20

Surrogate Spike

All field and QC
samples

Surrogates must fall within
established RT windows.
Surrogate recoveries should meet
recovery limits:
Decachlorobiphenyl 16-148%,
Tetrachloro-m-xylene 21-129%

Re-analyze. If the re-
analysis still fails, re-extract
unless the failing surrogate
recoveries are high and the
affected sample(s) show
no target compounds.

accuracy

RPD limits

[Analyte : lower-upper,
RPD]:

Ar-1016 : 35-145, 20
Ar-1260 : 30-145, 20

extraction efficiency

Surrogates must fall
within established RT
windows. Surrogate
recoveries should meet
recovery limits:
Decachlorobiphenyl 16-
148%, Tetrachloro-m-
xylene 21-129%
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Matrix

Surface Soill
Subsurface Soil

Analytical Group TCL PCBs
Analytical Method/ | SW846 8082 / GPL
SOP Reference SOPs N.7, Q.7
Person(s)
Responsible
Frequency/ Method/SOP for Corrective | Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) | Performance Criteria
Method Blank Each extraction All target analytes < CRQL, Re-extract the batch if contamination | All target analytes <
batch surrogate recoveries must be within | any failing analyte is CRQL, surrogate
30-150% also present in any field recoveries must be
sample. within 30-150%
LCS Each extraction Surrogates must be within Re-analyze. If the re- extraction Surrogates must be
batch established RT windows. analysis fails, re-extract efficiency within established RT
Target analytes should meet the the batch. windows.
following advisory recovery limits Target analytes should
[Analyte : lower-upper]: meet the following
Ar-1016 : 40-140 advisory recovery
Ar-1260 : 60-130 limits
[Analyte : lower-upper]:
Ar-1016 : 40-140
Rehka Patel Ar-1260 : 60-130
PEM — Daily Breakdown of 4,4’-DDT and Endrin Clip column, clean contamination | Breakdown of 4,4’-
Breakdown must be less than 15% injection port and DDT and Endrin must
Check reanalyze be less than 15%
MS / MSD One set per 20 Surrogates must be within Re-analyze. precision and | Surrogates must be

field samples

established RT windows.

Target analytes should meet the
following advisory recovery limits
[Analyte : lower-upper]:

Ar-1016 : 40-140

Ar-1260 : 60-130

accuracy

within established RT
windows.

Target analytes
should meet the
following advisory
recovery limits
[Analyte : lower-
upper]:

Ar-1016 : 40-140
Ar-1260 : 60-130
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Matrix Groundwater
Analytical Group | TAL Metals
Analytical SW846 6010B,
Method/ SOP 7470A/ GPL SOPs
Reference H.8, H.10, H.12
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective | Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
Method Blank concentration < R.L. Conditional Re-digestion contatr)?;r;atlon, concentration < R.L.
LCS 80-120% Recovery Re-digestion accuracy, bias | 80-120% Recovery
1 per batch of 20 Kelvin Choi
Sample P RPD < 20% Qualify data accuracy, RPD < 20%
Duplicate precision
MS 75-125% Recovery Qualify data accuracy, 75-125% Recovery
precision
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Matrix

Surface Soil
Subsurface Soil

Analytical Group

TAL Metals

Analytical SW846 60108,
Method/ SOP 7471B/ GPL SOPs
Reference H.21, H.10, H.12
Person(s)
Responsible Measurement
Frequency/ Method/SOP for Corrective | Data Quality Performance
QC Sample Number QC Acceptance Limits Corrective Action Action Indicator (DQI) Criteria
Method Blank 1 per batch of 20 concentration < R.L. Conditional Re-digestion contatr)r;;r;atlon, concentration < R.L.
LCS 1 per batch of 20 80-120% Recovery Re-digestion accuracy, bias | 80-120% Recovery
Sample o . . ) accuracy, o
Duplicate 1 per batch of 20 RPD < 20% Qualify data Kelvin Choi precision RPD < 20%
MS 1 per batch of 20 75-125% Recovery Qualify data Zﬁgﬁf;gﬁ 75-125% Recovery
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Matrix Surface Soil .
Subsurface Soil
Analytical Dioxins/ Furans
Group
Analytical
Method/SOP SW_g‘gﬁng/
Reference
Person(s)
Responsible | Data Quality
QC Sample: Frequency/Number Method/SOP.Q.C Corrective Action for Indicator Measurement .
Acceptance Limits C . Performance Criteria
orrective (DQI)
Action
OPR (LCS) 1 per 20 samples 70-130 % recovery Re-extract batch if low and accuracy, bias | 70-130 % recovery
detected. Evaluate data quality
for high and non-detected.
OPRD (LCSD) 2 per 20 samples 70-130% recovery, If needed and fails, re-extract accuracy, bias | 70-130% recovery, < 20%
<20% RSD. batch. Jim RSD.
Lab Duplicate 1 per 20 samples difference < 25% Qualify data Plassard accuracy, difference < 25%
SGS ’ precision
Extraction Every sample must | 40-135%. Evaluate data quality, and if Wilmington extraction 40-135%.
Standards (ES) | receive ES before needed re-extract sample. efficiency

extraction.

Method Blank

One per extraction
batch.

PCDD/F < SOP RL
or <10% of level in
sample.

Affected samples must be re-
extracted.

contamination,
bias

PCDD/F < SOP RL or
<10% of level in sample.
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2.4 Laboratory Corrective Action

The procedures that will be followed in identifying problems and performing corrective
actions in the laboratory are described below.

2.4.1 Field Corrective Action

The task manager is responsible for overseeing the corrective action process, but any team
member may initiate it. The corrective action process consists of identifying a problem,
acting to eliminate the problem, monitoring the effectiveness of the corrective action,
verifying that the problem has been eliminated, and documenting the corrective action.

Examples of corrective action are correcting chain-of-custody forms; problems associated
with sample collection, packaging, shipping, or field record keeping; or additional training
in sampling and analysis. Additional approaches may include re-sampling or evaluating
and amending sampling procedures.

2.4.2 Laboratory Corrective Action

The laboratory department supervisors will review the data generated to verify that all QC
samples have been run as specified in the procedure. Laboratory personnel are alerted that
corrective actions may be necessary under the following conditions:

e QC data are outside the warning or acceptable windows for precision and accuracy
established for laboratory samples.

e Blanks contain contaminants at concentrations above the levels specified in the
laboratory QA plan for any target compound.

e Deficiencies are detected by the laboratory QA director during internal or external
audits, or from the results of performance evaluation samples.

Corrective actions are implemented immediately when non-conformances in QC sample
results are identified by the bench analyst. Corrective action procedures are handled
initially at the bench level by the analyst, who reviews the preparation or extraction
procedure for possible errors and checks such parameters as instrument calibration, spike
and calibration mixes, and instrument sensitivity.

The analyst immediately notifies his or her supervisor of the problem and the investigation
being conducted. If the problem persists or cannot be identified, the matter must be referred
to the laboratory supervisor and the QA /QC officer for further investigation. At this point,
the PC and the PM must be notified about the nonconformance. All laboratory QC problems
that will affect the final data must be discussed with the PC as part of the corrective action
process. Once resolved, full documentation of the corrective action procedure must be filed
with the laboratory supervisor, and the QA /QC officer must be provided with a corrective
action memorandum for inclusion in the project file if data are affected. A copy of the
corrective action memorandum must be included in the laboratory data package deliverable.
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Corrective actions may include the following;:

Reanalyzing suspect samples

Recalibration with new standards

Eliminating blank contamination

Resampling and analyzing new samples

Evaluating and amending sampling and analytical procedures
Accepting data with an acknowledged level of uncertainty
Recalibrating analytical instruments

Qualifying or rejecting the data

After implementation of the required corrective action measures, data that are deemed
unacceptable may not be accepted by the PM, and follow-up corrective actions may be
explored. Details of laboratory corrective actions are provided in the laboratory Comp
QAM.

2.4.3 Laboratory Equipment

Laboratory instruments will be calibrated in accordance with the manufacturer’s directions
and applicable method specifications. Laboratory instrument calibration procedures will be
summarized in the laboratory CQAPP, which will be reviewed and approved by the PM or
designee before samples are submitted for analysis. The calibration of all laboratory
equipment will be documented in the specific maintenance logbook, or analytical logbook,
as described in the laboratory’s CQAPP.

Analytical instruments will be calibrated in accordance with the analytical methods
(Table 2-18). All target analytes reported will be present in the initial and continuing
calibrations. All results reported will be within the calibration range. Records of standard
preparation and instrument calibration will be maintained. Records will unambiguously
trace the preparation of standards and their use in calibration and quantitation of sample
results. Calibration standards will be traceable to standard materials.
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TABLE 2-18
Analytical Instrument Calibration
Person
Calibration Frequency of Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action (CA) for CA Reference?®
Trace ICAP 61E Analyte-specific ) ) H10
curve using 4 cal Kelvin Choi,
standard w/ GPL
gg%%e ICAP increasing Laboratories H12
concentration , 0.9950-0.9999 Correlation
Daily Coefficient
Analyte-specific
Hydra AA curve using 6 cal
Mercury standard w/
analyzer increasing
concentration
Relative standard deviation (RSD) <=
30.0% for CCCs and <= 15% for Recalibrate
non-CCCs. A linear fit (r => 0.995, 5 Hall Moore,
points minimum) or quadratic fit (r2 Mona
=> 0.99, minimum 6 points) may be Abdelmeguid, P.5
used for non-CCCs where the RSD GPL
Minimum 5 point Prigr toan analysis. is > 1.5%. .One.or mpre.non-CCCs Laboratories
ICAL ecalibrate as may fail calibration criteria as long as
needed. the average RSD for the non-CCCs
is <=15% and the failing analyte(s)
are not detected in the associated
field samples. Average response
GC-MS factor (RF) for the SPCCs must be
=> 0.05. Average RF for non-SPCCs
must be => 0.01.
RF for the SPCCs must be => 0.05.
RF for non-SPCCs must be => 0.01. Hall M
%D for CCCs within +/- 20%; %D for Perform injection port all Moore,
Ar:;:? :rt]e;rlt gifseaecrrilo‘:f— non-CCCs within +/- 25%. For non- maintenance and repeat. Mona _
ccv YSIS Perod, | cces with a %D < -25% (indicating | If a passing CCV cannot | Abdelmeguid, P.5
unless full ICAL is e . L )
performed elevated sen.S|t|V|ty), the callbratloq is | be obtglned, a new ICAL GPL
acceptable if the affected analyte is is required. Laboratories
not detected in the associated field

samples.
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Frequency of
Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible
for CA

SOP
Reference?

Prior to analysis.
Recalibrate as
needed.

%RSD for each single-component
target compound <= 20.0%, except
alpha-BHC and delta-BHC are <=
25.0%. Up to two of these analytes
may exceed these criteria, but must
be <= 30.0%. %RSD for the
surrogates must be <=30.0%

Recalibrate

Every twelve hours.
Alternating Instrument
Blank and PEM with
Instrument Blank,
INDAM, and INDBM

Instrument Blanks: Surrogates must
be within the established RT
windows. All pesticide target analytes
must be <1/2 the CRQL. PEM,
INDAM, INDBM: 75%-125% recovery
for all analytes. PEM: Endrin and
DDT breakdown each <=20% and
total breakdown <= 30%

Perform injection port
maintenance and repeat.
If a passing CCV cannot
be obtained, a new ICAL

is required.

Rehka Patel,
Matt Clark

GPL
Laboratories

Q.6,Q.7

Initial Calibration prior
to sample analysis

Average RF for Chlorobenzene &
1,1,2,2-Tetrachloroethane 2 0.30;
Chloromethane, bromoform, & 1,1-
Dichloroethane 2 0.1; %RSD for Vinyl
Chloride, 1,1-Dichloroethene,
Chloroform, 1,2-Dichloropropane,
Toluene, & Ethylbenzene £ 30%; All
other compounds: RSD £ 15%, r 3
0.995 (linear regression), or r*2 2 0.99
(quadratic regression).

Correct Problem and
Rerun

Once every tune (12
hours)

Average RF for Chlorobenzene &
1,1,2,2-Tetrachloroethane 2 0.30;
Chloromethane, bromoform, & 1,1-
Dichloroethane 2 0.1; %D for Vinyl
Chloride, 1,1-Dichloroethene,
Chloroform, 1,2-Dichloropropane,
Toluene, & Ethylbenzene £ 20%

Correct Problem and
Rerun, recalibrate if
necessary

Nathan
Krueger, GPL
Laboratories

M.5

TABLE 2-18
Analytical Instrument Calibration
Calibration
Instrument Procedure
ICAL
GC-ECD
ccv
5 point initial
calibration
GC/MS
ccv
5 Point calibration
Micromass HRMS

After major maintenance
or every 6 months.

+ 30% RSD for all 17 congeners

Instrument repair and
reanalyze curve.

Jim Plassard,
SGS
Environmental

DC41
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TABLE 2-18

Analytical Instrument Calibration

Person
Calibration Frequency of Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action (CA) for CA Reference?®

ICAL As needed to maintain 20% RPD for native and 30% RPD for An acceptable ICAL must be

acceptable CCAL, after labeled species. established before sample

major maintenance, or at reporting may begin.

a minimum one per year.
CCAL Pre and post sample 20/30%. Average CCALs if no more then 2 | Acceptable bracketing CCALs

analysis within 12h.

unrelated compounds above 20/30% but
less than 25/35% on the back end.

must be established before
sample reporting may begin.

! Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

2Name or title of responsible person may be used.
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Table 2-19 describes the procedures for analytical instrument maintenance, testing, and
inspections.

TABLE 2-19

Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ | Maintenance Testing Inspection Acceptance | Corrective | Responsible SOP
Equipment Activity Activity Activity Frequency Criteria Action Person? Reference!
ICAP Trace
Analyzer Clleanttot;_ch, H.10
6500 clean tubing Coellation
Ca!lbratlon Coefflcient Recalibrate | Kelvin Choi
Gas Daily 0.995-
Hydra AA
separator and 0.9999
Mercury tubi H12
Analyzer uding See SOP Daily
cleaned
GC/MS Change M.5, P.5
Nathan ’
Sept“”? and Calibration Acceptable Krueger/Hall
liner, trim Chromato- Repeat
GC/ECD lumn, clean| CMeck raph Moore/ A6,Q.7
column, clean graphy Rekha Patel | %™
source
Micromass | Injection Calibration | CCAL See SOP meets Place Jim DC41
HRMS port main, analysis DC41 CCAL service call | Plassard,
column clip, criteria, SGS
source meets
cleaning curve
weekly criteria

! Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

2 Name or title of responsible person may be used.

Instrument calibration will be checked using all of the target analytes. This applies equally
to multi-response analytes. All calibration criteria will satisfy SW-846, Update III

requirements at a minimum. The initial calibration will be checked at the frequency

specified in the method using materials prepared independently of the calibration
standards. Multipoint calibrations will contain the minimum number of calibration points
specified in the applicable method including a standard at or below the corresponding RL.
Analyte concentrations are determined with either calibration curves or response factors
(RFs). For GC and GC/MS methods, when using RFs to determine analyte concentrations,
the average RF from the initial five-point calibration will be used. The continuing calibration
will not be used to update the RFs from the initial five-point calibration. The continuing

calibration verification cannot be used as the LCS.

If more than the required minimum number of standard concentrations is used in the initial
calibration, all standard concentrations must be included in calculating the acceptance of the

initial curve. All results for field samples will be reported only within the calibration

linearity range.
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2.5 Inspection and Acceptance Requirements for Supplies and
Consumables

All services, including subcontracted services and supplies received from vendors, must
meet the project scope, specified levels of quality, and the submittal schedule. Field and
laboratory personnel must evaluate the vendor’s ability to provide the services and specify
acceptance requirements for supplies and consumables. For example, laboratories rely on
suppliers for solvents, gases, consumables, and analytical equipment, including instrument
maintenance. The laboratory should have and maintain adequate contracts with its vendors
to receive uninterrupted supplies, parts, and services.

2.6 Data Acquisition Requirements

In addition to the electronic data, the laboratory provides hard-copy deliverables of the
analytical results. Upon receipt, the data packages are prepared for data validation. After
the data validation has been completed and a DQE report has been written, the hard-copy
data packages are filed onsite until the project is completed. At that time, the data packages
are sent to the PM for inclusion into the project files. Alternatively, the hard-copy data
packages are stored at an offsite warehouse for a period of 10 years after the project close
out.



SECTION 3

Laboratory Assessment and Oversight

Assessment and oversight activities are performed to determine whether the QC measures
identified in the SAP and in this QAPP are being implemented and documented as required.
Audits and reviews are the tools used to implement this process. During an audit or review,
the auditor may check for:

¢ Adherence to the QAPP
e Documentation of the process or system

e Proper identification, resolution, and documentation of nonconformance with the
process or system

e Correction of identified deficiencies

3.1 Assessments and Response Actions

The laboratory will be audited in accordance with the Navy requirements. One laboratory
audit will be performed before the receipt of samples at the laboratory.

3.1.1 Laboratory Performance and System Audits

Laboratory systems will be audited in accordance with the project-specific requirements.
Contracted laboratories must submit a laboratory CQAPP. The CQAPP must reference
relevant SOPs and the laboratory’s internal procurement policies and corrective action
program.

The laboratory audit will address at least the following issues:
e Is the laboratory operation being performed as required by the subcontract?

e Are internal laboratory operations being conducted in accordance with the laboratory
CQAPP?

e Are the laboratory analyses being performed in accordance with method requirements?

Any nonconformance noted during an audit will result in a corrective action.

3.2 Reports to Management

Reports to the PM include project status reports, the results of evaluation and system audits,
data quality assessments, and significant QA problems and recommended solutions. The
status reports, submitted in accordance with the requirements of the site-specific WP, will
discuss at least current activities, problems encountered and their resolution, and planned
work.
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QA reports will be submitted in accordance with the site-specific SAP. QA reports
document implementation of the QAPP and the results of the site-specific QA /QC audits. A
final QA report must be submitted as part of each project's final report. The topics to be
covered are outlined in the site-specific WP, but each will include at least the following
information:

e Identification of nonconformances that required corrective action and resolution of the
nonconformance

¢ Data quality assessment in terms of precision and accuracy and how they affect the
usability of the analytical results

e Limitations of the qualified results and a discussion of rejected results
e Discussion of the field and laboratory QA /QC sample results
o The results of external laboratory audits

The FTL will provide feedback to the PM discussing all field activities, changes to field
procedures, problems encountered, and corrective actions taken.
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SECTION 4

Data Validation and Usability

This subsection addresses the QA activities that occur after the data collection has been
completed. Implementation of these elements, which include data review, validation, and
reconciliation to DQOs, will determine the extent to which the data conform to the specified
criteria and satisfy the project objectives.

4.1 Data Review, Validation, and Verification Requirements

Data review and validation are processes whereby data generated in support of this project
are reviewed against the QA /QC requirements. The data are evaluated for precision,
accuracy, and completeness against the analytical protocol requirements. Non-
conformances or deficiencies that could affect the usability of data are identified as noted.
The types of data that will be validated are described further in the following subsections.

All analytical data will be supported by a data package. The data package will contain the
supporting QC data for the associated field samples. Before the laboratory will release each
data package, the laboratory QAM (or the analytical section supervisor) must carefully
review the sample and laboratory performance QC data to verify sample identity, the
completeness and accuracy of the sample and QC data, and compliance with method
specifications.

4.2 Verification and Validation Methods

4.2.1 Data Verification

Before the analytical results are released by the laboratory, both the sample and QC data
will be reviewed carefully to verify sample identity, instrument calibration, detection limits,
dilution factors, numerical computations, accuracy of transcriptions, and chemical
interpretations. Additionally, the QC data will be reduced and spike recoveries will be
included in control charts, and the resulting data will be reviewed to ascertain whether they
are within the laboratory-defined limits for accuracy and precision. Any non-conforming
data will be discussed in the data package cover letter and case narrative. The laboratory
will retain all of the analytical and QC documentation associated with each data package.

As discussed previously, the data are also verified to assess whether the electronic data
deliverables (EDDs) and the hard-copy data deliverables are consistent with one another to
ensure an accurate database.

4.2.2 Data Validation

One hundred percent of the laboratory Level IV data reporting packages will be validated.

The data package will be validated by a third-party validator. Analytical methods and
laboratory SOPs as presented in this SAP will be used to evaluate compliance against
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QA /QC criteria. Should adherence to QA /QC criteria yield deficiencies, data may be
qualified. The data qualifiers that may be used are those presented in National Functional
Guidelines for Organic Data Review (October 1999) and National Functional Guidelines for
Inorganic Data Review (October 2004). National Functional Guidelines will not be used for
data validation; however, the specific qualifiers listed therein may be applied to data should
non-conformances against the QA /QC criteria as presented in this SAP be identified. The
data review and validation process is independent of the laboratory's checks; it focuses on
the usability of the data to support the project data interpretation and decision-making
process.

Sample results that do not meet the acceptance limit criteria will be indicated with a
qualifying flag, which is a one or two-letter abbreviation that indicates a possible problem
with the data. Flags used in the text may include the following:

e U Undetected. Samples were analyzed for this analyte, but it was not detected above
the MDL or IDL.

e UJ Detection limit estimated. Samples were analyzed for this analyte, but the results
were qualified as not detected. The result is estimated.

e J Estimated. The analyte was present, but the reported value may not be accurate or
precise.

e R Rejected. The data are unusable. (Note: Analyte/compound may or may not be
present.)

It is important to note that laboratory qualifying flags are included on the data summary
forms (Form I) that are submitted to the project by the laboratory. However, during the data
review and validation process, the laboratory qualifying flags are evaluated and replaced
with the project-specific validation flags.

4.2.3 DQE Process

The PC or designee will perform the DQE. The DQE process is used to assess the effect of
the overall analytical process on the usability of the data. The two major categories of data
evaluation are laboratory performance and matrix interferences. Evaluation of laboratory
performance is a check for compliance with the method requirements. It is a straight-
forward examination-either the laboratory did, or did not, analyze the samples within the
limits of the analytical method. Evaluation of the matrix interferences is more subtle and
involves analysis of several results, including surrogate spike recoveries, matrix spike
recoveries, and duplicate sample results. The project team will evaluate the data validation
results. This evaluation will assess how the data, as qualified by the data validation, can be
used on the project.

Once each of the data packages has been validated, and the data validation worksheets
completed, then the entire data set will be evaluated for overall trends in data quality and
usability. Information summarized as part of the DQE may include chemical compound
frequencies of detection, dilution factors that might affect data usability, and patterns of
target compound distribution. The data set also will be evaluated to identify potential data
limitations or uncertainties in the laboratory.
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4.3 Reconciliation with Data Quality Objectives

The final activity of the data evaluation process is to assess whether the data meet the
planned DQOs for the project. The final results, as adjusted for the findings of any data
validation and data evaluation, will be checked against the DQOs, and an assessment will
be made as to whether the data are of sufficient quality to support the DQOs. The decision
as to data sufficiency may be affected by the overall precision, accuracy, and completeness
of the data as demonstrated by the data validation process. The main project objective
should be met assuming the 90 percent completeness goal is obtained after all of the data
have undergone sufficient data validation. If the data, after validation and evaluation, are
sufficient to achieve project objectives, the data quality and project managers will release the
data and work may proceed.

4.4 Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps
and any statistics, equations, and computer algorithms that will be used:

It is the joint responsibility of CH2M HILL’s Project Chemist and the data validation
subcontractor to ensure that the analytical data meet the MDLs, reporting limits, and
laboratory QC limits listed in this WP, the laboratory Statement of Work, and the various
methods. During this assessment, non-conformances are documented, the data are qualified
for use in decision-making, and for 10 percent of the results, the entire analytical process is
reconstructed and recalculated from the raw data.

Non-detected site contaminants will be evaluated to ensure that project required
quantitation limits in Section 2 were achieved. If project quantitation limits were achieved
and the verification and validation steps yielded acceptable data, then the data is considered
usable. During verification and validation steps, data may be qualified as estimated with the
following qualifiers: ], UJ, K, L, or UL. These qualifiers represent minor QC deficiencies
which will not affect the usability of the data. When major QC deficiencies are encountered,
data will be qualified with an R and in most cases is not considered usable for project
decisions.

For statistical comparisons non-detect values will be represented by a concentration equal to
one-half the sample reporting limit. For duplicate sample results, the most conservative
value will be used for project decisions. Analytical data will be checked to ensure the values
and any qualifiers are appropriately transferred to the electronic database. These checks
include comparison of hardcopy data and qualifiers to the electronic data deliverable. Once
the data has been uploaded into the electronic database, another check will be performed to
ensure all results were loaded accurately. Field and laboratory precision will be compared
as RPD between the two results. Deviations from the SAP will be reviewed to assess
whether corrective action is warranted and to assess impacts to achievement of project
objectives.
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Describe the evaluative procedures used to assess overall measurement error associated
with the project:

In-depth assessment occurs during the data validation process. The third-party validation
contractor will follow the analytical methods to assess conformance with the QC limits. The
findings of the data validation reports and the qualifiers applied to the data will be
considered in context with field logs and corrective action reports to assess overall usability.

To assess whether a sufficient quantity of acceptable data are available for decision making,
the data will be reconciled with measurement performance criteria following validation and
review of data quality indicator. If significant biases are detected with laboratory QA /QC
samples it will be evaluated to assess impact on decision making. Low biases will be
described in greater detail as they represent a possible inability to detect compounds that
may be present at the site. If significant deviations are noted between lab and field precision
the cause will be further evaluated to assess impact on decision making.

Identify the personnel responsible for performing the usability assessment:

Project Chemist - Anita Dodson/CH2M HILL
Project Manager - Keri Hallberg/CH2M HILL

Describe the documentation that will be generated during usability assessment and how
usability assessment results will be presented so that they identify trends, relationships
(correlations), and anomalies:

The data validation reports will identify precision and accuracy exceedances with respect to
the laboratory performance for each batch of samples, as well as comparability of field and
lab duplicates. All the results will be assembled and statistically reported for an overall
quality assessment provided in the final project event report. Discussion will cover
completeness and representativeness. Attachments supporting this report will include data
validation narratives, CA forms, and field audit reports.

Data tables will be produced to reflect detected and non-detected site contaminants and
geochemical parameters. Data qualifiers will be reflected in the tables and discussed in the
data quality evaluation. Figures will be produced representing concentrations of
contamination.

Table 4-1 presents project documentation and records.

TABLE 4-1
Project Documents and Records
Document Where Maintained

Field Notebooks Electronic .pdf copies in the project file. Hardcopy (bound
notebook) in the project file. Archived at project closeout.

Chain-of-Custody Records Electronic .pdf copies in the project file. Hardcopy in the project
file. Archived at project closeout.

Air Bills Hardcopy in the project file. Archived at project closeout.

Telephone Logs Hardcopy in the project file. Archived at project closeout.

Corrective Action Forms Electronic .pdf copies in the project file. Hardcopy in the project
file. Archived at project closeout.

PID/FID readings Recorded in Field Notebook. Stored in EnDat.
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SECTION 4—DATA VALIDATION AND USABILITY

TABLE 4-1
Project Documents and Records

Document

Where Maintained

Water quality parameters collected during
sediment sampling

OVM/OVA readings

Various field measurements

All equipment calibration information
Pertinent telephone conversations
Equipment maintenance records

Sample Receipt, Custody, and Tracking
Records

Standard Traceability Logs
Equipment Calibration Logs
Sample Prep Logs

Run Logs

Equipment Maintenance, Testing, and
Inspection Logs

Reported Field Sample Results

Reported Results for Standards, QC Checks,
and QC Samples

Instrument Printouts (raw data) for Field
Samples, Standards, QC Checks, and QC
Samples

Data Package Completeness Checklists
Sample Disposal Records
Extraction/Clean-up Records

Raw Data

Field Sampling Audit Checklists

Fixed Laboratory Audit Checklists

Data Validation Reports

Recorded in Field Notebook. Stored in EnDat.

Recorded in Field Notebook. Stored in EnDat.
Recorded in Field Notebook.

Recorded in Field Notebook.

Recorded in Field Notebook.

Inspected by FTL. Not maintained.

Electronic .pdf copies in the project file. Hardcopy in the full data
package.

Hardcopy in the full data package. Archived at project closeout.
Hardcopy in the full data package. Archived at project closeout.
Hardcopy in the full data package. Archived at project closeout.
Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Electronic .pdf copies in the project file. Hardcopy in the data
package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the full data package. Archived at project closeout.

Hardcopy in the data validation report. Archived at project closeout
Maintained by the laboratory.

Maintained by the laboratory.

Hardcopy in the full data package. Archived at project closeout.
Hardcopy in the project file. Archived at project closeout.

If completed, hardcopy in the project file. Archived at project
closeout.

Electronic .pdf copies in the project file. Hardcopy stored with the
data package. Archived at project closeout.
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SOP No: F.2

Title:

Scope!

1.0

2.0

Sample Receipt, Inspection, Preservation and Storage Gondition Requirements

This Standard Operating Procedure describes procedures to be used by Sample
Control personnel in the inspection of incoming samples and the preservation and
storage requirements of those samples.

SAFETY CONSIDERATIONS

1 1 When working with laboratory samples, safety must be of prime concern. It is required

that safety glasses, a 1ab coat, and gloves be worn while unpacking or handling

samples. Broken samples should be ireated as a chemical spill and should be
managed accordingly, using proper spill cleanup procedures (see SOP "Spill
Cleanup"). Bench tops should routinely be covered with a bench liner, which shouid
be changed as needed. Good personal hygiene procedures should be followed while
in the Sampie Control Area, specifically, it is recommended that hands be washed
pefore or immediately after leaving the area, food or drink shall not be consumed,
cosmetics shall not be applied, and smoking is forbidden in the Sample Control Area
and throughout all areas of the building.

1.2 Sample shipping containers must be placed under the fume hood prior t0 opening.

Once the shipping container is opened, the contents should be examined for hazards

prior to removal from the hood. If no obvious hazards are identified, the container may
be removed from the hood for unpacking.

1 3 if samples are from DOE site of known oF suspected radioactive hazard, the sample
shipping containers must be screened for radioactivity prior 10 opening.

DOCUMENTATION OF INSPECTION

2.1 The inspection of all incoming sampie shipments shall be documented on the
Sample Receipt Checklist (Figure 1), except that those samples received under the
Contract Laboratory Program shall be documented on CLP Form DC-1 (Figure 2}.

The Checklists shall be used to coordinate the inspection of the shipment and to
record important information about the condition of the shipment and the
documentation received.
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SOP No: F.2
Title: Sample Receipt, Inspection, Preservation and Storage Condition Requirements
Scope: This Standard Operating Procedure describes procedures to be used by Sample
Control personnel in the inspection of incoming samples and the preservation and
storage requirements of those samples.
SAFETY CONSiDERATIONS

1.0

2.0

4 1 When working with laboratory samples, safety must be of prime concerm. It is required

that safety glasses, @ lab coat, and gloves be worn while unpacking or handiing
samples. Broken samples shouid be treated as a chemical spill and should be
managed accordingly, using proper spill cleanup procedures (see SOP "Spill
Cleanup”). Bench tops should routinely be covered with a pench liner, which should
be changed as needed. Good personal hygiene procedures should be followed while
in the Sample Control Area, specifically, it is recommended that hands be washed
hefore or immediately after jeaving the area, food or drink shall not be consumed,
cosmetics shall not be applied, and smoking is forbidden in the sample Control Area
and throughout ali areas of the building.

4 2 Sample shipping containers must be placed under the fume hood prior to opening.

Once the shipping container is opened, the contents should be examined for hazards
prior to removal from the hood. If no cbvious hazards are identified, the container may
he removed from the hood for unpacking. '

1.3 |f samples are from DOE site of known or suspected radioactive hazard, the sample

shipping containers must be screened for radioactivity prior 10 opening.

DOCUMENTATION OF INSPECTION

2.4

The inspection of all incoming sample shipments shall be documented on the
Sample Receipt Checkiist (Figure 1), except that those samples received under the
Contract Laboratory Program shall be documented on CLP Form DC-1 (Figure 2).
The Checklists shall be used to coordinate the inspection of the shipment and 0
record important information about the condition of the shipment and the
documentation received.
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3.0

2.2

2.3

2.4

2.5

2.6
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The Sample Receipt Checklist documents the following informatior: The top
section of the page documents receipt of the shipment, the identity of the client,
the assigned Work Order Number and information refevant to the client's project.
The next section of the checklist section contains specific items which must be
checked and docurmented. Included in the section are spaces 10 document the
sampie and sample bottle count for comparison to the client supplied paper work
and to document the necessity of a pH check, when applicable. Ifa pH check is
required, it shall be documented on the Sample Preservation Check
Documentation Form (Figure 3).

The final section for comments is used to explain any problems Of discrepancies
with the shipment. Any ng" response to the previous section must be documented
in the spaces provided. The sample control personnel will sign and date the form
as indicated at the botiom of the page.

cLP Form DC-1is used in the same manner as the Sample Receipt Checklist and
shall be used in place of that form for the documentation of inspection of CLP
sample shipmenis. All CLP sampies received must be documented individually on
Form DC-1.

The completed checklist is included with the original paper work submitted to the
Project Management Group to be placed in the central project file. A copy of the
completed Sample Receipt Checklist (or Form DC-1) is filed with copies of client
supplied paper work, the Work Order and Chain-of-Custody documentation in the
sample Log book maintained by Sample Control.

Documentation of any problems of discrepancies associated with sampie receipt is
performed hy the Sample Coordinator on the Sample Receipt Checklist {or Form
DC-1). The Project Management Group is then informed of these items and is
responsible in resolving the issues with the client. Resolution to any problems
must be documented by the Project Management Group.

SAMPLE SHIPMENT RECEIPT

3.1

3.2

Each shipment of samples arriving by commercial carrier must pe accompanied by
an airbill, airbill sticker, or manifest. The Sample Coordinator (also referred to as
the Sample Custodian for EPA CLP work), upon taking custody of the shipment,
shall sign the airbilymanifest and record the date and time the shipment was
received in the space provided on the document. 1f no space is provided,
documentation may be recorded on any open space or the back of the document.

The Sample Coordinator shall next initiate a Sampie Receipt Checklist or in the
case of a CLP shipment, Form DG-1. The samples must be accompanied with a
Chain of Custody (COC) document. The sample acceptance policy must include
that:
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3.3
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A, The person submitting the sample must provide full documentation with the

sample, which must inciude:

° Sample dentification

° The location, date and time of collection

o The collector name, preservative added

o Matrix

° Any special remarks concerning the sample
B. Each sample or group of samples must include trip blanks, field blanks,

equipment blanks, duplicates or other field submitted quality measures as
required by the method.

C. Each sample must show evidence of proper preservation and use of
sample containers allowed by the test method.

D. Each sample must be of adequate volume for the requested testing.

Any deviation from the policy, the client wili be contacted and documented. The
sample(s) will not be processed.

Where required by method, pH of the samples must be determined and reported
on the checklist. The client name, date and time received, the carrier name, and
the name of the Sample Coordinator shall be recorded in the appropriate sections
of the forms. The presence or absence of the airbilymanifest shail be documented
and, if present, the airbili/manifest number shall be recorded. Then, the
temperature blank vial should be located, and the cooler temperaiure must be
obtained, by inserting the calibrated thermometer into the temp. blank vial, and
reading the temp. after 60-00 seconds. |f no temp. blank exists, then the
thermometer must be inserted in the center of the cooler, where the samples are
located, and the temp. should be read after 60-90 seconds of thermometer
insertion.

in the event that samples must be received on a weekend or holiday, special
arrangements between the client and the laboratory must be established.
Generally, clients must contact the Project Management Group to arrange for the
special service. At that time Client Services shall ascertain if any samples
requiring immediate analysis are to be included in the shipment. If this is the case,
arrangements shall be made to have analytical staff available to perform the
required analyses. Project Management Group shall arrange o have a person
from Sample Control, or a properly trained alternate, available to receive the
shipment. The shipment shall be received and inspected as per this procedure.
The appropriate paperwork shall be completed and, if necessary, sampie
preservation shall be verified. Samples requiring immediate analysis are released
upon receipt to the lab by the sample control personnel, before the completion of
the transmission of the work order. Thereby enabling the laboratory to meet the
required hoiding time criteria.
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3.4
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Short Holding Times and Rush Samples

Samples received that require either rush TAT (<72 hours) and or short holdings
(<72 hours) require immediate attention by the Sample Management division. ltis
the responsibility of the Sample Management division to insure the appropriate
laboratory receives the samples and are notified of the urgent circumstances. The
Sample Management division will bring the samples to the appropriate laboratory
manager along with a copy of the original COC or equivalent (written
documentation showing the sample 1D and the tests required). After the samples
are logged in and approved, the analysts will filt out the appropriate internal COC.

SHIPPING CONTAINER INSPECTION

4.1

4.2

43

All sample shipping containers shall be inspected for integrity and physical damage
upon receipt. This shall be documented on Line 2 of the Checklist. Any problems
found must be documented in the comments section at the bottom of the page.
For Form DC-1, comments shall be made in the Remarks section.

Safety Note: If a strong smelt is emanating from a shipping container, place the
container in the hood to be unpacked. If a liquid is leaking from a shipping
container, place container in the hood on a metal or plastic tray to contain the liquid
and prevent gross contamination of the Sample Control Area. Any leaking material
should be considered as a hazardous material and should be treated as such. All
sample shipments originating from the Sample Management Office (SMO} for the
Contraci Laboratory Program (CLP) must be opened and unpacked under the
hood. In all cases, proceed with caution while checking for broken sample vessels.

Once the shipping container has been examined for damage, and the presence or
absence of custody seals is determined. The sample receiving personnel will
evaluate and document the use of chain of custody seals that are of the non-
tamper evident variety. Then the overall condition should be ascertained. This
check shall be documenied in the appropriate spaces on the forms.

SAMPLE VESSEL INSPECTION

5.1

The shipping container shall be carefully opened, any paper work should be
removed, and it shall be determined whether ice or cold packs are present. The
temperature of the shipping container shall be measured by placing a thermometer
in the provided temp blank or among the samples, closing the fid and reopening
the container and reading the thermometer for approximately 60-90 seconds. On
the sample receipt checklist, document the presence of absence of ice or cold
packs and the temperature of the shipping container. Please note that if the
samples do not require cold preservation, for example preserved water sampies
for metals analysis, "No" must be checked and an explanation of N/A included in
the Comments section.



GPL Laboratorices, LLC SOP No: F.2V19

52

Page 5 of 22

The shipping container should be carefully unpacked and the incoming samples
checked for:

- Physical damage due to inadequate packing and/or protection.

- Loss of sample due to inadequate and/or improper sealing of the sample
container (i.e., leakage of liquids, loss of particulate material from filters,
etc.).

- Possible contarination because of inadequate separation of sample types
or bulk sample materials {i.e., charcoat tubes or VOA vials shipped in the
same container as bulk liquid organics).

- Adequate containment of volatile organic samples and total organic hafide
samples in septum vials; there should be zero headspace. If headspace is
found, this shall be documented. A widely accepted standard for document
the approximate size is to judge the headspace to be smaller of larger than
a green pea. This should be noted the Checkiist or noted in the sample
Remarks section of Form DC-1 and the Project Manager/Ciient
Services Group contacted, as the client may wish to re-sampie.

- Proper use of special shipping procedures required to preserve the
samples. For example, if shipping instructions note that samples are to be
kept frozen, then samples should be frozen upon receipt.

if samples are broken or evidence that sample integrity may have been
compromised, the incident shall be documented in the designated space of the
Checklist and detailed in the Comments section. For CLP samples this shali be
documented on Form DC-1, Line 8 and explained in the remarks section for the
sffected samples and shall also be noted on the Sample Traffic Report Form. The
Project Management Group shall be notified of any such problems as soon as
possible.

60 CONTRACT LABORATORY PROGRAM SAMPLE VESSEL INSPECTION

6.1

6.2

For samples submitted by SMO, a review of sample documentation is required
once the shipping container has peen unpacked. Each shipping container should
pOSSEss a Chain-of-Custody Form and a Sample Traffic Report Form for the
samples contained within the shipping vessel. Each sample should have a8 Sample
Label and a Sample Tag attached to the bottle (where applicable). EPA sample
bottles should also have a custody seal over the cap 1o detect tampering. All items
shall be reviewed and documented on Form DC-1.

Presence or absence of custody seals should be determined. If present, condition
of custody seals must be assessed. This shall be documented on Line 1 in the
Rernarks section of Form DC-1. :
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Presence of EPA Sample Tags on sample bottles should be determined. The
presence or absence of tags shall be documented on Line 7.

It shall be determined if the EPA Traffic Report or SAS Packing list was included in
the shipment. Documentation shall be made on Line 4.

it shall be determined if the Chain-of-Custody document was included in the
shipment. Documentation shall be made on Line 3.

The Chain-of-Custody document shall be reviewed to verify the entry of Sample

Tag numbers on the Chain-of-Custody. If tag numbers have not been recorded on
the Chain-of-Custody, the Sample Coordinator shall perform the document entries
and shall document the information in the remarks section for the affected sample.

The Chain-of-Custody shall be compared with the Sample Labels. Any
discrepancies shall be documented. This shall be documented in the remarks
section for the affected sample.

The Chain-of-Custody shall be compared with the Sample Tags. Any
discrepancies shall be documented. This shall be documented in the remarks
section for the affected sample,

The Chain-of-Custody shall be compared with the EPA Traffic Reports.
Discrepancies shall be documented in the remarks section for the affected sample.

SAMPLE PRESERVATION INSPECTION

7.1

EPA Contract Laboratory Program (CLP) Samples

7.1.1 Sampies which are submitted under the Contract Laboratory Program for
inorganic parameters (metals and cyanide) are preserved in the field and
may require pH adjustment. These samples are fo be checked for proper
preservation upon receipt. Because of the nature of these samples proper
safety precautions must be observed. Safety glasses, lab coats and
disposable gloves shall be worn when handling the sample bottles while
performing pH measurements. Gloves shalt be changed when soiled to
prevent contamination between both the samples or of the employee.

712 The pH check shall be performed by removing an aliguot of the sample,
pouring it into a small disposable cup and depositing the drop onto a pH
strip paper. Match the resulting color of the pH paper to the color scale
provided with the pH paper. Various ranges of pH papers are used for
preservation check. For low range pH measurement, the pH indicator of
0-6 or 0-2.5 will be used. Other wise, pH indicator range 11-13 or 7.5-14
will be used. This will enable to obtain a definitive measurement of pH.

Samples for metals analysis must have a pH of less than 2, and samples
for cyanide must have a pH greater than 12,
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7.1.3 Record the pH reading on a Sample Preservation Check Documentation
Form (Figure 3). The pH may be recorded as less than the value required
for acid preserved samples (i.e. <2), or greater than the required value for
NaOH preserved samples (i.e. >12 for NaOH preserved cyanide samples}.
If a sample is discovered to be inadequately preserved, the exact pH
reading from the pH check must be recorded. The form shall be signed
and dated by the responsible person.

7.1.4 If the pH check indicates that the sample was not adequately preserved,
contact the Project Manager immediately to receive instructions from the
Sample Management Office. Documentation of sample preservation
deficiencies, and instructions given by the Sample Management Office
shall be documented in the case file and the case narrative by the Project
Manager. If the Sample Management Office representative dictates that
the samples shall be preserved in the laboratory, documentation of this
activity shall be indicated on the Sample Preservation Check
Documentation Form (Figure 3). The samples may be preserved by
Sample Control or laboratory personnel, where applicable. In either case,
suitable quantities of the appropriate preservative shall be added to the
inadequately preserved samples. Documentation of these activities shali
be indicated on the Sample Preservation Check Documentation Form
(Figure 3). Copy of the documentation form shall be filed in the case file.

7.1.5 Table 1 provides information on required containers, holding instructions,
and holding times for USEPA CLP submitted samples.

7.2 Commercial Samples

7.2.1 EPA requires chemical preservation of water samples to be analyzed for
selected parameters. Table 2 presents information which lists parameters,
required containers, sample size needed, preservation techniques and
holding times for sample analysis performed by methods specified in 40
CFR Part 1368, Test Methods for Evaluating Solid Waste - SW 846, and
Methods for Chemical Analysis of Water and Wastes (MCAWW). The
Sample Coordinator is responsible for verifying that any samples requiring
pH adjustment have been appropriately preserved in the field.

7.2.2 The pH check shail be performed by removing an aliquot of the sample,
pouring it into a small disposable cup and depositing the drop onto a pH
strip paper. Match the resuiting color of the pH paper to the color scale
provided with the pH paper. Various ranges of pH papers are used for
preservation check. For iow range pH measurement, the pH indicator of
0-6 or 0-2.5 will be used. Other wise, pH indicator range 11-13 or 7.5-14
will be used. This wili enable to obtain a definitive measurement of pH.

Samples for metals analysis must have a pH of less than 2, and samples
for cyanide must have a pH greater than 12.
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Record the pH reading on a Sample Preservation Check Documentation
Form (Figure 3). The pH may be recorded as less than the value required
for acid preserved samples (i.e. <2), or greater than the required value for
NaOH preserved samples (i.e. >12 for NaOH preserved cyanide samples).
As an alternative a check mark may be used to signify that the sample met
the preservation criteria. if a sample is discovered to be inadequately
preserved the exact pH reading from the pH check must be recorded. The
form shall be signed and dated by the responsibie person.

If the pH check indicates that the sample was not adequately preserved,
contact the Sample Control Supervisor immediately. The Sample Control
Supervisor will contact the appropriate Project Manager who will, after
consultation with the client, instruct the Sample Control Supervisor of the
appropriate action to follow. Generally, the samples are preserved during
that time and the necessary documentation of the problem and the
resoiution are performed. Also, notations are indicated in the final report
describing the situation. Samples may be preserved by Sample Control or
laboratory personnel. In either case, suitable quantities of the appropriate
preservative shall be added to the inadequately preserved samples. See
Table 2 for information on preservatives and criteria. Documentation of
these activities shall be made on the Sample Preservation Check
Documentation Form {Figure 3). Copy of the documentation form shall be
filed in the case file.

Note: If drinking water metals samples are acidified in the laboratory, the
time that the samples are acidified must be recorded on the
preservation check form (Fig.3) in order to mest the 16 hour hold
time requirement.

Note: If Radiochemistry samples are acidified in the laboratory, the time
that the samples are acidified must be recorded on the preservation
check form (Fig.3) in order to meet the 16 hour hold time
raguirement.

Note: Samples for Radiochemistry Tritium analysis should not be
preserved.

Failure to appropriately preserve the samples in the field may result in
invalid analytical data. It is the responsibility of Project Management Group
to advise the client of this potential.

All acid preservatives are verified upon arrivai to the lab.
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Samples for State of North Carolina, which are chiorine sensitive, i.e.,
organics, ammonia, TKN and cyanide must be checked for the presence of
chlorine and treated, if required, before storage and analysis.
Documentation of these activities shall be noted on the sample residual
chlorine check form (Figure 4).

pH Adjustment Procedure

7.3.1

7.3.2

7.3.3

7.3.4

Samples which require pH adjustment must have appropriate amounts of
the required preservative added. This procedure must be carefully
performed and must be properly documented (Figure 3).

Generally, the preservative solutions are relatively concentrated (i.e. 1:1
Nitric or Sulfuric Acid, 5N NaOH) to avoid significant changes in volume.
Therefore, only a small quantity of preservative should be added. Due to
sample compositions, proper safety precautions must be observed. While
performing pH measurements, safety glasses, lab coats and disposabie
gloves shall be worn. Gloves shall be changed when soiled to prevent
sample contamination.

When a particular sample requires additional preservation the sample shall
be opened and a small quantity of the preservative added. The amount of
preservative added should be in increments of approximately 0.5ml/250mi
of sample. Once the preservative is added the bottle shall be securely
capped and shaken to distribute the preservative. The bottle shall then be
carefully opened, and observed for evidence of escaping pressure before
rechecking the pH. The pH check shall be performed by removing an
aliquot of the sample, pouring it into a small plastic cup and depositing the
drop onto a strip of pH paper. Match the resulting color of the pH paper to
the color scale provided with the pH paper. If the pH does not yet meet the
method specification, repeat the process until an acceptable value is
maintained.

Documentation of the preservation adjustment and reagent lot number
shall be indicated on the Sample Preservation Adjustment Documentation
Form (Figure 3). Each space shall be completed for each listed sample
and the form shall be signed and dated by the responsible person.
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W.0. No:

Client Name:

Date Received:

Time Received:

Received By:

AirbilManifest Present?

Mo.

Shipping Container in Good Condition?

Custody Seals Present on Shipping Container?
Condition: Broken
Intact-not dated or signed

Intact-dated and signed

Usage of Tamper Evident Type
Chain-oi-Custody Present?
Chain-of-Custody Agrees with Sampie Labels?
Chain-of-Cusiody Signed?

Packing Present in Shipping Contziner?
Type of Packing

Custody seals on Sample Bottles?
Condition: Good Broken

Total Number of Sample Bottles

Total Number of Samples
Sampies Intact?

Sufficient Sample Volume far indicated Test?

SOP No: F.2v18
Page 10 of 22

Figure 1

SAMPLE RECEIPT CHECKLIST

Carrier Name:

Preparad (Logged In) By: !
Initials Date

Project:

Site:

VOA Holding Blank 1.D. No:

YES

O

<

ES

=z

NO
Trip Blanks: No. of Sets
Fietd Bianks: No. of Sets
Equip. Blank: No. of Sets
Field Duplicaie: No. of Sets
MS/MSD: No of Sets

RERN
AR

VOA Vials Have Zero Headspace? o .
If o, smaller or greater than a Green Pea (see comments)

Praservatives Added to Sample?
pH Check Required?
performed By?

[
]

lee Present in Shipping Container?

|

Container # Temp. Container # Temp.

Project Manager Contacied?
Name:
Date Contacted:

Any NO response must be detailed in the comments section below. If items are not applicable to particuiar samples or contracts, they

should be marked N/A/

COMMENTS:

SOP No: F.2V18

Checklist Completed By:

Date:
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Figure 2

’ "
a 1 0
i 13 o
Q 14 K ~
0 m Y
3 5
o b P @ q
wel Sge]ed B3
al 1 t7 e (6
i T o m. L f el 1
it s} v a O alciid
n: [ | pead MLy M
kY
@
e
b
)
s.n“ .
. ]
.mm_ #leed
pei
o
o
) 2
n =
]
kL o Mw_
M [l ol w
O i ol
F "
.__ g
-t
ﬁ.. e m m,
= 1T
= m. o] C
L] w3 A
i
jad
3 i
4 (a1
L] n
o
™ [a ]
Lt aw .
) 1 6
2 i
ol £t
1
a
[ 1=
Gl @
- —t -
[o1] {1
[ o 3
§ o0l
in 1=31N
HiF "
[ERE] 4
Ll o o3
0o @ e
el W ] s ]
\i 5 a
"1, a, ks |
—— -~ vl
e RE (&) Q
~t o o 0
el il o 1 ] b
Fa ] " [iH] et "k 1 E
s ”: m_ n w“ Mr _w_ "t 1t
g bt 1 ettt il 3] ns i)
o . 2N (YIRS P& | T A [ uf @ 0
[ i} ] ¥ W 33 B at
al Iy Wy | oajml O]
e o . £ 3
a by w ™
. . . o 4l
it i " o o -
1} £ 2 ol . o
o tn - - LR L
e ol i nt - " el b
o ol ai o o3 th T o
%) %] 24 a Al c, b2y .
oy b 1 o o - o~ [ @ M“ n WU. ‘
m mo] o9 d ! -l L W o
. . ; o 0 s ek — W . R
0 1} 3] [E o " 1 0 0 o0 Ei o
It [ . . : i a
Elr o2 a @@ 0o £ R A S uia
i b ks P - n o et i i o [ o i G4
- o a L O O el o wy A - P
) 4] 1t [5] . . . o a1 J{ et
‘ il ns ] . - . - . . . . =} l ot nl o om] o Wl oo
+1 i 34 L xi —f 1 1 3 1=} ~ 0 L) 4 ot —t frz A i3} al + 1




GPL Laboratories, LLLP SOP No: F.2V19
Page 12 of 22

Figure 3

Sample Preserve:ﬁon Check Documentation Form
Wark Order:

Parameter: Metals | Phenol | TPH | Classical |Cyanide Sulfide| Radiology| — Other see
("A) Q&G | Parameters (*'B) checklist
Preservative: HNO3 | H2S04 § H2S04| H2S04 NaOH | NaoH| HNO3 | Preservatior{Reagent for

pH Value <2 <2 <2 <2 »12 >0 <2 Adjustment | Lot # | comments

GPL_ID

Y /N

Y/N

Y /N

Y /N

Y /N

YIN

Y /N

Y /N

Y /N
Y /N

Y /N
Y /N
Y /N

Y /N

Y /N

Y /N
Y /N

Y /N
Y /N
Y /N

Y /N
Y/N

Y/N

Y/IN

Y /N

Y /N

Y /N

{("A). if drinking water metals sample is acidified in the laboratory,
the TIME that the samples are acidified MUST be recorded in order to meet the 16 hour hoid time reguirement.
(*B). If Radiochemistry sample is acidified in the laboratory,
the TIME that the samples are acidified MUST be recorded In order to meet the 16 hour held time requirement.
Tritium analysis should NOT be preserved.

Sample Preservaticn Chack Performed By: Date:
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North Carolina Sampie Residual Chiorine Check Form

Work Order:
Client iD Organics TKN Ammonia Cyanide Comments
Sample Preservation Check Performed By: Date:

SOP F2V18
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Table 1
Summary of Contract Laboratory Program Required
Containers, Preservation Techniques, and Holding Times'

Holding Maximum Sample
Parameier Container instructions Holding Time
Metals PG Room Temperature 180 days from VISR
Mercury P, G Room Temperature 26 days from VTSR
Cyanide PG Room Temperature 12 days from VTSR
(Total and amenable
to chlorination)
Volatiles G(TS) Store at 4° + 2°C 10 days from VTSR
Semivolatiles G(TC) Store at 4° + 2°C 5 days from VTSR °
(water) (in dark)
Semivoiatiles G(TC) Store at 4° £ 2°C 10 days from VTSR ©
(soillsediment) {n dark)
Pesticides/PCBs G(TC) Store at 4° £ 2°C 5 days from VTSR ®
{water) (in dark)
Pesiicides/PCBs G(TC) Store at 4° £ 2°C 10 days from VISR ®
(soil/sediment) n dark)

2 . Extract holding time is 40 days after extraction
P = plastic

G = glass

G(TC) = glass, TFE-lined cap

G(T8) = glass, TFE-lined septum

- USEPA Ceontract Laboratory Program; Statement of Work for Inorganics
Analysiss Multi-media, Multl-concentration; SCOW No, 3/90

USEPE Contract Laboratory Program; Statement of Hork for Organics
Analvsis: Multi-media, Hulbi-concentration: 3S0W Ho. 3/90
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GPL Laboratories, LLLP Effective Date: February 2003

SOP No

Title:

Scope:

1.0

11

1.2

14

Version Numbar: 6
Initiated By, =T,
Approved By

F.3

Sample Logging and Record Keeping

i“
This Standard Operating Procedure describes ste m:

beg
samples and the records to be mamtqmed by th ;1

individuzl incgmif
samples. %Oﬁi

providet o the client g
recelm agﬂlnst the oﬁant mmnﬂmk “If there is an inconsistency between the
mmvple,iabellng and th# Pa Brwodr. the project manager will be notifi ed and will

mtielib Each sample container must be given a unique sample identification
number provided by the LIMS. Sampies requiring refrigeration should be placed

‘: i on the "termporary holding" cart in the refrigerator (location A) until data entry
procedures are complete and a permanent storage location is assigned. Note

that samples requiring volatiie analyses should be stored in the stand-alone
refrigerators.

If 2 sample does not pass inspection, the Sample Coordinator should
immediately netify the Sample Control Supervisor. Any discrepancies should be
recorded in the Comments section of the Sample Receipt Checklist (Figure 1).
The Sample Control supervisor will verify that the Project Manager/Client
Services group is notified and provides specific instrugtions 1o the Sample
Coordinator.
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1.5  Tofacilitate the logging process, a Sample Receipt Checklist Form must be
completed. If the project is governed by the EPA CLP program, then the CLP
form DC-1(Figure 2)must be used, instead of the sample receipt checklist form.

1.6 A Sample Preservation Check Documentation Form (Figure 3) must also be
completed if any samples containing acid preservative are received,

1.7 - Attach the client paperwark to the sample receipt checklist, preservation check B
form and forward to the pmlect manager group. After rev1ew by the prOJec:t e

2.0 SAMPLE LOGGING S8UMMARY - DATA ENTRY f
£k |

21 The Laboratory lnformatlon Management Systems;ﬁthS)ﬁ '

i ot A

- Two LIMS programs are quﬁpr epler

LIMS system: The "Projegk: Mapa

In" program.

- The Projeat; Manageﬁmenﬁ‘mw ‘, :

siesponsrbmfor ¥
entering pm eq:&mﬁ(fonmﬂ o ]
. W :

ponsible for entering sample

FGrup:.is pri
'to:the LI u@qﬁg the "Sample Log-In" program.

2.1.1.1 Create client information
Select Contacts & Companies icon at left of screen {icon has
faces on if).
Select the Clients/Contacts tab.
Clear screen (brush icon at top of screen).
Select new client (green + icon at top of screen).
Check Campany button. '
Check Client? hox at the right of the screen.
Create client code using company name and city: ig,
CH2M_GAINESVILLE.
Fill in company name, address, phone number, fax number and e-
mail, as applicable.
Select the zip code from the drop down menu. if the zip code is
nat an the list click on the Gities icon on the left of the screen. (It
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is currently blank).
Type in the name of the city that you need in the indicated field,
From the drop down menu select the state and then Save (blue
cassette icon at top of screen),

Click on the Zip Code button at the bottom of the screen.
Type in the new zip code in the indicated field.

From the drop down menu select the city and then Save.

The new zip code should now be in LIMS.

If the city name but not the correct zip code is already inL] M$ a
click on the Zip Code icon an the left of the sgreen. (I: Is curremly ‘
blank), R
Type in the zip code in the indicated:field. {1 &

From the drop down menu select the tity a  the

The new zip code should now be in EIMS. i
Close the Cities and Zig Code scrg f
Go back to the Corrta(ﬂﬁ angLonf

When all information ts'{a
Companies screen

2112 Craéﬂsé #dntqqt lnfnrmah’on

Bt Garttacts & Companies) sgh ot
i ‘t:t dtémntaacuRquaumhm on (green + on fght side of

el
Cligk om,ﬁorje box to automatically create name code.
a»&:;s&ﬂeen ‘Successfully Saved message should appear.
Close Add New Contact screen,
__Contact name should appear in Contact/Company column.
‘Select Contacts Info button on right, belaw the green + bufton.
Project Managers screen will appear with the new contact name
showing.
Click on Name box at the bottom of the screen.
Use the drop down menu to select the company name to
associate with the contact.
{Typing in the first few letters of the company name will take you
to that part of the list.)
Highlight the company name and click OK or Enter.
The company should appear in the Name box.
Save screen and close the Project Managers screen.
The person shouid now be added as a contact for the company.
Close Contacts & Companies.
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2.1.1.3 Create Project
Select Project & Quotes Management (P icon below W icon at left
of screen).
Select the first tab, Project Specifications.
Clear screen (brush icon).
Select new project (green + icon),
Fosition cursor in Client box,
Click on the Client drop down menu and find the company that
you created. ‘
(Typing In the firstfew letters of the company name w:ll take
to that part of the list.)
Highlight the company and click DKur Ent&t’
The company name should appear m the Ci
Using the tab key or mouse, go to j
project name. o i ‘
Go to Project ID ang type in he IQ wptmnal)
Click on Location bigx, =T hl#@; -‘aﬂéally
as the default (lab lmegﬁorﬂ il
Click on Manager hux andifrg
contact that )EQ;U cr&atesd

ic¥ Ok or: Entar :Thaf poﬂtﬁct name should appear in the
:;blrwtor Bog* S
[ hPM box and from the drop down menu highlight the
Riect manager.
: :or Efter. The name should appear in the Lab PM Box.
€© “‘the Project Client box and from the drop down menu
.hlghlight the company name.
' Click OK or Enter. The company name should appear in the
Project Cliznt Box.
Click on the Default TAT Box and from the drop down menu
highlight the project TAT.
Click OK or Enter. The TAT should appear in the Default TAT
Box.
Click on the Comments box and type in whatever info is needed to
provide all analysts with the project requirements. At a minimum
the type of data package and EDD requirements should be
shown,
" Save the screen,
Aenco will automatically assign the numbered Project Code at the
top of the screen,
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2.1.1.4 Create Methods
Still in Project & Quotes Management; select the second iab,
Methods Requested.
The Method box at the feft top of the screen will be highlighted.
In the Mathod box type in the method that you want to add to the
project . SW846 methods all begin as SWEHEE, MCAWW
methods begin as E#R#. CLP methods begin with CLP_XXX.
The % sign can be used as a wild card if you dont know the exam -
method number. ‘ o

will bring up all rmethods, which begln WIth thb a{'n
typed in, in the Methods Selection ligf on thibolto

method/matrix that yoktwant to
Click on the singleiright arrow, B
this method to the: Mett‘mdﬁ' Har Tk
Continue selectlng meﬂ‘ao&s :

Ck i gt the morrect prep methud for each analysis is showing.
U W ‘nt tb c:lnamge the prep method, click on the box

tainihg mfprepcode that you want to change and then click
:th : Efrﬁh «button at the top of the tab. This will bring up all
d prep methods in the box below the selected methods.
'the prep code that you want to use and then click an the
large blue up arrow on the bottom left of the screen. This will
‘move the selected prep up to the selected method.
You may save as you add each method or after you have all
methods and prep codes selected '
Xenco will bring up the message: Column 10 <QC Group {28} at
Row X is Reguired.
Click on the No box and the Successfully Saved message should
come up.
The project should now contain all methods neaded to log-in
samples.

If you need to make a change after you have saved a method;
select the box that needs 1o be revised, make the change and
then highlight the entire row by ¢licking on the ling number to the
left of the line. Click Save. This will re-save only the line that had
the change. If you want to delete an entire methad/matrix,
highlight the entire row by clicking on the line number on the left
and then click on the Delete button at the top of the screen (red
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X). Xenco will ask if you want to delete this information. Click
Yes and the line will be removed. In order for a change or
addition to work you may have to click anywhere in the section
where you are making the change and click the Refresh button,
You should then be able to make and save the change.

2.1.1.5 Select Mathod Analytes
Still in Project & Quotes Management; select the Analyses
Requestad tab. K
All saved prcuect methods w1II appear in the wqu lﬁox of"the m:raen .

of the tab, o

This will bring up all analytes assocnjf.
box on the bottom left, i
Double click on the D&a\prlptlon he

' sort in ascending Omdaﬁcen g

e Bingle fighi
e ‘lhﬁmrlght Do
ta }g! i

Q i ﬁ A K2 can gllchi ket compou hold
E%H moude bitor, drég dgwn to highlight all analytes at
‘ ‘ilme andthq the f

t'arrow to move them all to

: }.(Dniy rqm nﬂﬁ shows) at the top left of the tab. This will refresh
he_lp_g.‘t of andlytes to bring up every compound associated with
he:method. If you stili can't find the compound that you need ask
. 'the System Admin to add it ta the method/matrix.

You may Save as each compound is added or after all
" gompounds have been selected and moved to the right.
The message X Rows Successfully saved will appear.

The project is now ready to use for logging in samplas.

2.1.1.6 Making Changes

Projects may be updated/revised as follows:

Company address, phone numbers or e-mail ¢an be revised at
any time by doing the following:
Select Contacts & Companies.
Click the Enter Query icon at the top of the screen (red
light turns green).
Check the Company box.
Type in the company code or company name. The % sign
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can be used as a wild card.

Click the Search Query icon at the top of the screen
{binoculars).

Companies matching the code or name will appear.
If more than one company is found click on the right arrow
at the top left of the screen, next to the number 1, to move
from ane to the next until you find the company that you 4
want. "
Edit the company information as needed: (except Cc:de)
and then Save. . T

Project name, Project ID, Manager, ﬁmractof ‘

Client, Default TA and Comments iy be dht

doing the following: o
Select Project &‘ﬁQuoieS
Select the I?np i '

Type in the. projact od¢
0 select the Gt

) jac:’ts matchlng the code or name will appear.
i ﬁ‘lan ona company is found click on the nght arow

i 'ype in the new information or use the drop down manus
ta make the changes and then Save,

List of analytes for each method may be changed at any time by
doing the following:
o Lo Follow the steps above to find the correct company and
S project.

P Select the Analytes Requested tab.
From the top box, select the method that you want to
ravise and click on the Refresh button to bring up the list of
anatytes.
For each analyte that you want to remove from the bottom
right box; highlight the entire row by clicking on the line
number on the left.
Click the Delate icon (red X) at the top of the screen.
Xenco will ask if you want to delete this information.
Click Yes and the analyte(s) will be remaved.
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To add analytes select them from the bottom left box and
use the single right arrow to move them to the right box.
Save.

Methods can be removed as long as they have never been used

to log-in samples.
Follow the steps above fo find the correct company and "‘i
project. L
Select the Analytes Requested tab first. .
In the top box, select the method that! WP want to rgm
and click the Refresh button;\ p bring: ‘up;\ fe
All analytes must be removegtifrom fite B
using the procedure in the pfﬁmous
method can be deleted it :

red X). .
& information.

ﬁ

1 J‘@u dohh el
mggn%g mi 1o &pomputer work station, there will be a configured
?emu e &bﬁ}ﬁd 5" A sub-menu item labeled "Sample Log-In"
' ua!t bs, aﬁﬂvaﬁtd té:¥0ad the Sampie Log-In program. Either the
G mwxﬂ pigmpt for a user ID and password, or else security
; otywill be automatically supplied by the operating system.

'ngérir“ig sample information is comprised of 4 parts: entering shipment
~"{work order) record, entering sample records, entering sample bottle
i (fraction) records, and assigning analytical jobs to the samples.

The details of the procedure will depend on the software version being
used, but the following are the essential basic steps for entering sample
information.

- Enter the shipment (work order) infarmation: project 1D, sampling
information, shipping information, date received, and turnaround
time.

- Add samples, entering sample information: client's sample ID,
matrix, date of sampling.

. Add sample bottles (fractions), entering the storage location, and
the container type.
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- Assign analytical jobs to the samples by adding jobs and
assigning the appropriate job codes. .

Scheduling the Shipment (Work Order)

After entering all the information pertinent to a shipment (work order), the
records must be inserted into the LIMS. Activate the function (available -

from the program's menu), for transferring the shipment (wark order) ints:
the LIM3. Once completed, the racords are visible to alt laboratory ﬁt‘éﬂm
checking and scheduling modules. New work orders aF giverr stafus 25
when completed by sample management. Work ofglergrg
by the project manager and given status 3 .Mlhen :

Printing Fortns

nr
i ‘gamplmlaj
printed. Labels contain the !abprﬁtory#s*hplﬁ IDs W!’
as the tests to be perfnrmm:i on th ;(‘ﬁnwe% i

lg@g,(.‘.orrectlons

‘ ffer a shipment has been logged in, it may still be modified (for example,

a client may request additional analyses). Samples may be added or
deleted, and jobs may be assigned or deleted after the shipment has
been scheduled. Paperwork must be re-submitted after changes have
been made to alert project managers and laboratory personnel.

A correction may be required using the Analysis Request Form (Figure
7).

2.2 Labeling the Samples

2.2.1

Obtain the labels from the label printer. Remove the labeis from the wax
paper backing and place on the corresponding samples. Verify that the
correct label is being attached to the appropriate sample. Do not conceal
any information that the client has provided on the sample.
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pH Check for Preserved Samples

2.3.1  Chemical preservation of water samples is reguired by EPA for certain
test parameters. SOP 7.2 "Sample Receipt, Inspection, Preservation,
and Storage Condition Requirements" provides detailed information on
this aspect of sample log-in. Special Note: Samples submitted from the
Sample Management Office (SMQ} under the Contract Laboratory b
Program (CLP) shall NOT be pH checked. Lo

Organization of the Paperwork

2.4.1 Sample Receiving | i
o
- Internal Chain of Custody o :
- Subcontracted Chain ¢ Custody ﬁ;w’w"ﬁ ot il
- Work Order(shipmient)! ra;rj PMMDIE botlie) st
FERY i‘; § ;“‘:t-“ i

- Labels

24.2 Subcontractors

243 Labsﬁw‘; e b

| :«"’J e

T{S Juglel -3 Qﬁf;trol”s‘:upewisor will notify the appropriate Project
hadﬁr when'samples arrive that have a maximum holding time of 48

om;’s or less, or require Immediate analysis.

Samiplé Receipt Notification

: 3::5};-if'2.6‘1 Some clients require notification that samples have been received. in

such cases, the project manager supplies a copy of the COC, along with
a copy of the sample receipt check list(figure 8).

30  SAMPLE STORAGE

3.1

All samples received for analyses are logged in according to the procedures
detailed above and must be storad in such a manner as to maintain their
integrity. Discrete sample locations based upon type of sample have been
identified and are listed in SOP F.4, "Secure Sample Storage". Sample Control
is maintained with restricted access at all times.
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SAMPLE TRACKING

4.1

FINAL DISPOSITION OF SAMPLES

51

52

53

Samples may be distributed for analysis only after they have been logged into
the LIMS system. Once a sample has been legged and stored, laboratory
personnel must submit & request to Sample Control for the samples in
accordance with the procedure described in SOP F.1, "Sample Chain-of-
Custody". The analyst is ultimately responsibie for the integrity of the sample
while it is in his/her custody. Samples are to be returned to Sample Control S
immediately following analysis. 3

received. After 80 days the samples gre dispose
by the client. Disposal of all sampjgs“mustﬂb
Logbook. B

g

ractéil
e

Program will be refgined for(apemﬁdg‘ 5. )
of samples Submltned forio ftiic anajysigivil
year after data su iggitin :

. arg dispased of unless a written notice to
:bsm&i of all samples must be recorded in

ﬁn ytncél DMSK.’; Mboratory Waste Handling and Storage

; Womd e pit vudes &talléﬁ guidance on the disposal of laboratory samples.
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Figure 1
Sample Receipt Checklist

W.0. Nt Carmier Name:
Client Name: Prepared {Logged In) By: {
Initials Date
Dale Received: Project:
Time Received: Site:
Received By: VOA Helding Blank 1.D. No:
YES NO

Airbil/Manifest Present?

No.

Shipping Container in Good Condition?

Custody Seals Present on Shipping Gontainer?
Condition: Broken ‘
Imtact-not dated or gigned
Intact-dated and signed

Usage of Tamper Evident Type

Chain-of-Custody Present? "ipping Caontainer?

Chain-of-Custody Agrees with Saghb Container#  Temp.  Container#  Temp.

Chain-cf-Custody Signed?

Packing Pessent Indningig
Type of Paeking . o 2

g e g
Custody sedls ¢h Samplg Bottles?
Gondion: 5009 ., . Bigke ;.

o TR

l——

Lron

Total Numbar of Samplé

Sampf&s Ipﬁct?

Project Manager Contacled?
G Name:
: Date Contacted:

Any NO rasponse must be detailed in the camments section below. I items are not applicable to particular samples or contracts, they
should be marked N/A/

COMMENTS:

Checklist Campleted By:

Date:
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Lab Name

Regejved By (Print Name)

Received By (Signaturel

Cage Number

Sample Delive

£y Grnué:

Remarks:

~}

10. ¢osler Temperatuze

11.;ﬂg§a‘iQtorﬁa:ion

. Atrbill
. Airhidl No.

. Bamgle

. Custody Seall(s
. Custody Zeal Nes.

. Chain-of-Custody

Records

. Traffic Reports or

Packing Lisus

‘i;ﬁémﬁi\#

. ‘Sample Cnditidh |

. Ceoler Thmperacure,
Indidator Bottle ...

present/Absent>
Intact/Broken

LA gl
Iﬁ;p;‘ac’r./!roken'/ Leaking

Present /Absent*

Yes/No*

anqgustody records,
iﬁqﬁﬁic Reporte, and

samfilk tags agree?

12. Date Regeived at Lab

13,

Time Received

——r——
e ——

sample Transfer

Fraction Fraction
Area # Area #
By By

on Cn

* Contact SMO and attach recerd of resclution.

Reviewed By

Loghook No.

late

Loghook Page No.
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Figure 3
Sample Preservation Check Documentation Form
Work Order:
Parametar. Metals | Phenal TFH Classicat | Cyanide | Suifide | Radiclogy { Other
Q&G | Parameters
Prasarvative: HNQ3 H2804 | H2504 H2504 NaOH | NaQH H2504 | Preservations o
pH Valus <2 <2 =12 »9 SR
Client ID ‘

Sample Preservation Check Performed By. ' Date:
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Figure 4
GPL Internal C-0-C
Order - 211092 Received : 16-NOV-02 © Received By: David CABILLAS
# Samples : # Coutainers : ' Keep For : %0 Days
Condition : : :
Samples Sign-Ou Sample Return

————— — —— e e

Fragtion Released By - Date /Time ~~ Releases To
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Figure 5
GPL Work Order

(L '(_

Work Order Approval __) _ page o1

Laboratories

Work Order #: 211092
GPL P Amy Edwurds

Project #: 7833
Project Nam  L14 23024

Comments: EXCEL EDD
GPL Level IV

LabID: 211092001 Field ID : MCW02-5 Date Collected : 1&NOV:

Method Name

Date Received Nov-16-2002 Clicot: O'Brien & Gere KT
Fax Due Date: Address: 700] Ngrth Atlantio &vm‘.’&n &2
HC Due DateDec-16-2002 .

EDD Due Date Deg-16-2002

APPROVED

Mereury by EFA 7470A

Residue, Filterable (TDS) by BFA 160.1

Total Mletuls by TPA GOLOE

Lab ID : 211092-002 TField ID
Method Name

pasey Class AT anuments

Mercury by LPA 7470A NCPH2 28D
Resldue, Filterable (TDE), CooL WD
Tatal Methls by EBA 60 NCPH2 i
L i ¥ pa
Lab TDr: 23 qsk bt m 4 mwﬁculluted 14-NOV-02
_Muthod Ng%' p b & Comt toroage Loc _resev Class AT Aty
Miercury by EFA 'fma W H A-3B NCPLE 8D
Residur, l-*n:ernhlmnﬁ} bymgﬂk j \ w2 A5H CooL 280
Tuml Fietars by EM_& TR w2 AGE NCPHZ 0
Lab (D 211093004 Date Culiected : 14-NOV-02
thod Neme ‘ & Com  torage Loc resev Class AT ORMEntS
cuq hy EPA. "rémA w P A-58 NCPHZ 8D
y Filtgenble (TDS) by EPA 160.1 e A-5B COOT, 23D
W 1 ASE NCPH2 b7}

‘T _.‘gf[eml.s by EPA 6010B

Approved By:

Date and Time Approved :
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Figure &
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Figure 7
Analysis Request Form
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G.12
Standard Operating Procedures for Submitting Reports
This standard operating procedure describes the procedures to be used by

reports generation personnel ini the generation of sample data reports and
electronic data deliverables (EDID) to be sent out to clients.

WORKORDER RECEIPT, CHECKING AND FILING

1.1

1.2

Upon delivery of samples, the coolers are unpacked by the Sample Receiving
perscnnel and the samples are checked against the chain of custody for
discrepancies. -

The samples are logged into the LIMS system and a work order is created. The
work order is then forwarded by Sample Receiving to the Project Manager for
approval. Once the workorder is approved, it is forwarded to the reporting
generation department who then assembles a work order file consisting of a
work order with fraction test list, the chain-of-custody form, the subcontracted
chain-of-custody form (if applicable), the sample receipt form and the shipping
fabel, if applicabie.

DATA ENTRY INTO LIMS

2.1

All data acquired from sample analysis for each Workorder as per required test
or Job must be entered into the |.IMS database either manually or
99.9% of sample analysis is acquired automatically with XENCO.

2.1.1  Organics and Inorganics analyses

Results for all analyses are exported to the LIMS database by the analyst
or supervisor in the laboratory. The exporting of data to the LIMS is
accomplished through use of various software.

2.1.2 Subcontracted Anaiysis

The subcontracted analysis report must have the following parameter
fields; analyte, resuit {concentration), analyzed date, preparation date (if
required), detection limit and units. If any information is missing, the
subcontracted lab has to be contacted to obtain the required parameters,
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GENERATION OF LIMS REPORT

Data that has been exported into the LIMS data entry system database can be used
to generate a LIMS report which can then be used for different reporting purposes.

3.1

Reporting Options

To generate a LIMS report using GPL LRD, first open GPL LRD by double
clicking the GPL LRD icon on desktop. Choose the “STATUS” tab from the list
of 5 tabs across top of screen by clicking on it once. Enter GPL work order
number in box "SDG". Upon entering work order number click the “GO>" button
once, which is located directly right of the GPL. work order number. After clicking
the “GO>" button a list of batches in LRD will appear. Once the batches in LRD
appear, click the “Full Summary” box on the right hand side of screen one time.
After the “Full Summary” box has been clicked, the LIMS report will be generated
and appear on user's screen. Review data on screen by clicking arrow buttons
back and forth to different pages. Print report by pressing print bution on menu
bar.

REPORTING DATA TO THE CLIENT

After data has been entered and a LIMS report generated and checked, the data is
ready to be reported to the client. Data can be reported in various fomats depending on
the clients needs. The client may opt for faxed or e-mailed results, complete hard copy
results, CD’s, or all 4 options.

4.1

42

Faxed or E-mailed Resulis

4.1.1 Clients often request to have their sample results faxed or e-mailed by a
specific date. The date that the results are due depends on the turn
around time requested by the client and can be found on the work order
sheet. The data required for fax or e-mail is sample resuits only.

4.1.2 The LIMS report is faxed or e-mailed in its entirety or partiality as
requested by the client. When faxing, each work order is logged into the
fax logbook which can be found next the fax machine. The date, time,
client, contact, fax number and any comments is logged into the fax
logbook. The above information is taken from the client information
section of the work order sheet. After the results have been faxed, the
confirmation form from the fax is placed in the work order file.

Packages (when required)
4.2.1 Depending on the repdrt _fype requested by the client, a completed

hardcopy and/or CD is sent to the client on the due date as determined
by the contract turn around time.
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4.2.2 After the completed package from each department is submitted to the
report generation department, its status is updated on the daily status
reports from missing to complete. When packages for work orders that
do not require faxing get turned in to the reports generation as complete,
their status is noted as complete in the daily status report.

4.2.3 All packages that are ready o be sent to the client are paginated and
copied. The client gets the copies, the number of which depends on the
contract or client request. Different clients get different types of GPL.
report packages. The different types of report packages are GPL Level |,
[, Ul and IV packages. All completed packages are scanned in its
entirety and a CD is burned and stored in the Reporting Dept.

4.3  Data package Verification

4.3.1 When a department turns in a completed hardcopy package, it must have
been checked for completeness and accuracy by the preparer (analyst)
and that department'’s supervisor or designate. Both personnel must sign
on the case narrative and conformance summary report.

4.3.2 When the package gets to reports generation, the technician that
prepares the work order package and sends it out to the client also
checks for the completeness of the package and, when completed, a
data package check list must be signed.

4.3.3 A complete report package will always include:

4.3.4.1 A cover page

s Signatures by the Laboratory Director and Project Manger or
designees, with the printed title.

* The address and phone number of GPL Laboratories, LLLP.

+ The client's name, project name and project manager name,
which appears on the cover page.

» The date the report was issued.

4.3.4.2 A copy of the chain-of-custody, which includes the date and time
of sample collection, preservations, sample analysis requested
and date and iime of the sample receipt. The shipping label is
included also,

4.3.4.3 A sample receipt checklist that is used to document the condition
of the samples upon arrival at the laboratory.
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4.3.4.4 An Analytical. Summary Report that includes the reporting limits,
test results, methods, date and time of sample collection, analysis
and preparation for each sample. The Report also contains the
work order number, fraction numbers, and the client's
identification for each sample.

4.3.4.5 A case narrative that details the condition of the samples upon
arrival at the laboratory. The case narrative also documents any
quality control failures or deviations from the methods cited.

4.3.4.6 A definition page that provides a key for the notes used in the
analytical summary report.

4.3.4.7 An original copy of all subcontracted data and supporting
documentation (if applicable).

4.3.4.8 For the non-NEi,AP accredited analysis, the report will be flagged
and the information will be stated in the case narrative

4.3.5 After the package has been checked for completeness, it is assembled
according to the package type as designated on the work order sheet. It
is then paginated. A table of content sheet is generated according to the
content of the package. The final package is copied and the copies
packaged for shipping. The analytical summary report (including the
Cover Page), Chain-of-Custody, Sample Receipt Checklist, Qualifier
page, and the Case Narrative will be paginated.

4.3.6 Prior to signature by the Project Manager, the entire data package is
reviewed for: completeness, confirmation that correct data package was
presented, and that the correct mailing address was used. The Case
Narrative is also reviewed, edited and signed by the Project Manager and
Lab Director. The project manager then returns the completed package
to the reporting department for corrections, if necessary, and the
completed package is sent to the client.

4.3.7 After the report has been sent, the sent date and the mailing method,
e.g., Federal Express, UPS, Courier or mail is noted on the work order
sheet. .
5.0 GENERATION OF STATUS REPORT

5.1 The daily status report is geh.éféted each and every work day. it is used in the
daily production meeting to track the status of all work orders in house.
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GENERATION OF ELECTRONIC. DATA DELIVERABLES (EDD/ADR)

Most clients will request to have their data submitted separately in an electronic format
(EDD/ADR). The format of an EDD/ADR varies greatly from client to client and even
within different projects for a single client. EDDs/ADRs are produced using customized
programs and applications that query the GPL database and then reformat the data to
suit individual client needs. The resulting EDD/ADR file is then submitted to the client via
e-mail. The process has 3 steps:

- Locking the work order in the database
- Generating and reformatting the data, and
- Submitting the data to the client.

6.1 Locking the work order

6.1.1 This process is accomplished by opening an application that links to the
GPL database and allows the user to enter the work order number to be
locked. The user then selects a check box in the application and locks the
work order. Locking a work order prevents any further modifications
being made to the data by the lab. Only after locking occurs can data be
generated for an EDD/ADR.

8.2 Generating and Reformatting th’e EDD/ADR

6.2.1 Most EDDs/ADRs are generated by querying the GPL database using
Microsoft Excel and it's query feature. For each client the EDD/ADR
analyst will prepare a separate customized generator based on the
client's specified EDD/ADR requirements. The generator lays out the
data fields and automatically converis certain data (for example dates) to
the format required by the client within the framework of the Excel
program. The data in the EDDADR is then reviewed against the hard
copy report and any correction of data is performed. Once the data has
been reviewed the EDD/ADR file can be saved either as an Excel file if
that is the client’s need or saved and converted to various other file
formats directly from Excel or by exporting the data to Microsoft Access.

6.2.2 If a client requests an EDD/ADR but does not supply requirements, GPL
has a standard format that can be used.

6.3  Archiving and Submitting the EDD/ADR

6.3.1 Completed EDD/ADR files are saved to a specified directory on GPL’s
server, Each client has a separate folder to hold that client's EDDs/ADRs.
The files are stored in the EDD/ADR directory indefinitely and the folder is
routinely backed up to tape.



GPL Laboratories, LLLP ' SOP No: G.12V7

7.0

Page 6 of 8

6.3.2 Once the file(s) has been saved the ED/ADR analyst will generally then

e-mail the EDD/ADR file(s) for the work order to that clients GPL project
manager who will submit the EDD/ADR 1o the client as required. Other
methods of delivery include direct e-mail, saving the file to the data

package CD or direct transmittal of the EDD/ADR from the analyst to the
client. :

1

ARCHIVING COMPLETED WORKORDERS

Work orders that have been sent out, éhecked for completeness and the data
package check list signed by the project manager, is ready to be archived.
Completed work orders are archived either in-house or offsite.

7.1 In-house Archiving

7.1.1  Work orders that are réady to be archived are filed in a file cabinet in the

reports generation section by month. As space fills up work order files
from earlier months are removed to make room for work order files from
recent months. As workorders from earlier months are removed, placed
in archived boxes and the boxes are given a number in sequence,
generated from a list that details work orders and their box numbers.

This list is maintained conservatively. As the boxes are filled up with
workorders and given a number, they are moved Into an in-house storage
space designated for the storage of archived work orders. The in-house
storage area is kept locked and accessible only to authorized personnel.

7.2 Retrieving Work Orders from in-house Archive Location

7.2.1 When a file is stored in-house and is later needed by a Project Manager,

the Project Manager must sign out the report and/or CD on the sign out
sheet, which is located in the reporting department table next to the
storage area. When the report and/or CD is returned back to the storage
area, it is then signed back in on the sign in sheet. The storage of CD's
are Kept in a secure area and only accessible to authorized personnel,

7.3 Offsite Archiving

7.3.1

When the space designated for in-house storage becomes full, older
archived boxes are moved to an offsite location. A list is maintained that
catalogs the date that the boxes were moved to an offsite location (lron
Mountain), the boxes that were moved and the corresponding box
number that were designated for each box by the offsite warehouse.
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Retrieving Work Orders from Otfsite Archive l.ocation

7.4.1  Archived work orders from the offsite location can be requested to be
sent back to the lab if needed. To do this a call is placed to the offsite
location (Iron Mountain). The operator will request that the caller provide
them with our account number, password, the box the desired work order
is located in and it's corresponding offsite number. When the work order
is no longer needed, it is returned to the warehouse.

Revisions, Additions or Deletions to Previously Issued Reports of Analysis

7.5.1  Any changes made to a final Report must be documnented using “Report
of Analysis Revision/Addition/Deletion Form”(Fig 1). Copies of the form
are available from the Reporting Department supervisor. The form will be
completed by the person requesting a revision to a previously issued
Report of Analyses. The appropriate section of the form will be checked
and the reason for the revision, addition or deletion will be described in
detail.

7.5.2  The completed Form: will be returned to the Reporting Department along
with any supperting documentation (i.e., copies of logbooks,
chromatograms, etc.). The requested changes will be made to the
Report of Analysis. The entire data package, including the completed
“Report of Analysis Revision/Addition/Deletion Form’ will be given to the
Lab Director for review. If the Lab Director approves the changes, he will
sign on the indicated line of the form.

7.5.3  When the data package and signed Form is returned to the Reporting
Department, they will send the revised Report of Analysis to the client
along with any required supplemental documentation. The original form
and all supplementary documentation will be archived with original data
package.
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Fig 1
GPL Laboratories, LLLP
Report of Analysis Revision/ Addition/ Deletion Form
Work Order#:

Client:

REVISION e Date of Revision:

Reason for Revision:

ADDITION: Date of Addition:

Reason for Addition;

DELETION: o Date of Deletion:

Reason for Deletion;

Revision / Addition / Deletion Approved by:

Project Manager: Lab Director:

SOP No. Gi2v7
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H.8

Acid Digestion of Agueous Sampies, EP and TCLP Extracts and Wastes that
Contain Suspended Solids for ICP and ICPMS Analyses in Accordance with
SW846 Method 3010A.

The method detailed in this procedure is performed to prepare agueous sampies
and extracts for quantitation of certain metallic analytes using Inductively
Coupled Plasma {ICP) and Inductively Coupled Plasma/Mass Spectrometer
(ICPMS) in accordance with SW 846 method 3010A.

PURPOSE

1.1

The method detailed in this procedure is used {o prepare agueous samples and
extracts for analysis using an Inductively Coupled Plasma (ICP) and (ICPMS)
spectrophotometer. The sample holding time before digestion is 180 days.
Samples must be stored in refrigerator at 4°C until time of preparation. The
elements to be analyzed using this procedure are;

Ag, Al, As, Ba, Be, Cd, Ca, Cr, Co, Cu, K, Fe, Pb, Na, Ni, Mg, Mn, Se, Sb, Tl, V,
Zn, B, Sr. Ti, Sn, Mo, Te, Zr.

REFERENCES

SWg46 method 3010A revision 1

EQUIPMENT AND SUPPLIES

150mL glass beakers

100ml volumetric flasks {Class A)

Hot plate

Whatman No. 41 filter paper

125ml sampie bottle (plastic)

Watch glass (ribbed)

Plastic disposable funnels

Thermometer, calibrated, NIST traceable
Fume hood

Pipettors (calibrated) VWR Calibrated M23 & M24
100ml graduated cylinders
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REAGENTS

Concentrated Nitric Acid - trace metals grade
Concentrated Hydrochloric Acid - trace metals grade

1:1 Hydrochloric Acid - to 500ml ASTM type Il water (see below) add 500m| of
Concentrated Hydrochloric Acid

Metals Standards - {ICP SPK 1,2,3) commercially prepared NBS traceable
metals standards with documented concentrations, including impurities and
expiration dates. (Vendor: High Purity Standards, Charleston, SC). The spiking
solutions cannot be used past the expiration date located on the label.

Grade and quality of water required is ASTM Type Il water (ASTM D1193):
Water must be monitored for changes in conductivity by laboratory staff and is
currently provided by a laboratory pure water system.

SAMPLE COLLECTION, PRESERVATION AND STORAGE

5.1

5.2

5.3

All sample containers must be collected in glass or polyethylene containers.
Water/aqueous samples must be preserved with nitric acid to pH less than 2
immediately after collection.

All samples must be iced or refrigerated at 4 degree C (+/- 2) from the time of
collection untit digestion. The maximum holding time for metals is 180 day.

For determination of dissolved metals, the sample must be filtered through a
0.45 micrometer (um) pore diameter membrane filter at the time of collection or
as soon as possible. Use a portion of the sample to rinse the filter flask, discard
this portion and collect the required volume of filtrate. Preserve the filtrate with
nitric acid to pH less than 2 immediately after filtration.

PROCEDURE {see Figure 1 for flow chart)

6.1

Sample Digestion Procedure

6.1.1 Mix the sample thoroughly to achieve homogeneity. Transfer 100mi of
sample using a graduated cylinder to a beaker. Transfer 100ml of
sample each for matrix spike and matrix spike duplicate analysis and
label as matrix spike and matrix spike duplicate. For extracts of TCLP or
highly contaminated wastes, reduce size to 10.0mi.

6.1.2 If aqueous samples are to be analyzed, to the matrix spike
beaker, add 0.1mi of matrix spike solution (ICP spk 1,2,3). Add 0.2mi for
TCLP extract.
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6.1.3 |f sample exiracts are to be an.aiyzed, to the matrix spike beaker, add
0.1mL of matrix spike solution (ICP spk 1,2,3). Add 0.2ml for TCLP
extract.

6.1.4 Label one empty beaker "BKS" for the laboratory control sampie. Add
100mi ASTM type |l water to the beaker. Add 0.1ml of matrix spike
solution (ICP spk 1,2,3). Add 0.2ml when doing TCLP extract.

6.1.5 Label one empty beaker "BLK" for the preparation blank. Add 100mi
ASTM type 1l water.

6.1.6 To all beakers, add 3mls of concentrated nitric acid (HNQs) and cover the
samples with ribbed watch glasses.

8.1.7 Heat on a hot piate in the fume hood and evaporate until volume is
approximately 5Smis. Do not beil or allow beaker to go dry. Remove
beaker from hot plate and allow o cooi.

6.1.8 After cooling, add 3mls of concentrated nitric acid and cover samples with
a ribbed watch glass. Return to hot plate and increase temperature to
reflux gently.

6.1.9 Continue to heat, adding additional acid if necessary, until the digestate is
light in color. Uncover the samples and evaperate to approximately
3mls.

6.1.10 Remove samples from hot piate and allow to cool. Add 10ml of 1:1
Hydrochioric acid,

£.1.11 Cover the beakers and reflux for 15 minutes.

6.1.12 Wash down beaker walis and filter sampile, if necessary, through
Whatman No. 41 filter paper (or equivalent) using disposable funnel.
Dijute to 100mi in volumetric flask with Type |l water.

NOTE: The diluted digestate solution contains approximately 5% (v/v)
HCL and 3% HNO3. Transfer to 125mi plastic sample bottle and label
with GP work order, fraction and date of digestion. Date of digestion may
be put on the box of digestates, instead of on each boitle. For analysis,
withdraw aliguots of approximate volume. The sample is now ready for
analysis.

7.0 QUALITY CONTROL
7.1 Troubleshooting and corrective action.
7.1.1  The temperature should be maintained between 90-85°C on each hot

plate / hot block. The temperature of the hot plate / hot block is
documented on the bottom of the digestion log.
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7.1.2 ICP operators should report to his/her supervisor and iab manager any
recoveries outside warning limits for LCS samples for analytes being
determined or preparation blanks are above control iimits. Sample
recoveries for any element which are outside of the control established
limits for the laboratory control sampile or contaminated preparation
blanks are deemed unacceptable. The digestion batch must be re-
digested for those analytes. Document the incident on a re-digestion
form and submit to supervisor.

SAFETY

8.1

8.2

8.3

Safety equipment required

- Fume hood - minimum flow of 100 linear feet/minute
- Safety glasses

- Safety gloves (unpowdered)

- Lab apron

- Face shield, if necessary

Poteniial hazards

The most hazardous chemical acids that laboratory personnel are iikely to
encounter are strong acids such as Mydrochloric Acid and Nitric Acid (HNO3).

Special handiing requirements
Analysts should always read the label on the bottle. Chemicals require handling

with care to include wearing adequate garments for skin protection. Also, acid
use should be performed under a ventilated hood.

DISPOSAL REQUIREMENTS

9.1

Acid wastes should be placed into the acid waste bottle, which is located in the
metais digestion iab. Any remaining samples should be returned to sample
control. More details concerning disposal characteristics and procedures can be
focated in the SOP D.1 "Laboratory Waste Handling and Storage Procedure”.

POLLUTION PREVENTION

10.1  GPL Laboratory operates in a safe manner to protect the air, water, and land by
minimizing and controliing all releases from fume hoeds and bench operations.
For more detail on pollution prevention, refer to GPL SOP D.5.

DEFINITIONS

11.1  For definitions of terms used in this document, refer to GPL Laboratory SOP

G.14.
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12.0 REPORTING REQUIREMENTS

12.1

12.2

Documentation to include Work Orders and Work Sheets (see SOP "Sample
Logging and Record Keeping”), Metal Digestion Log Forms must be submitted to
the Metals Supervisor with the Digestion Technician's initials and the preparation
date doecumented on each form for each case.

Sample Description Information must be filled out and should contain the
following information for aqueous digestates. The fields for color and clarity,
before and after digestion, must be completed. The following descriptive terms
are recommended:

Color - red, blue, yellow, green, orange, violet, white, colorless, brown,
gray, black
Clarity - clear, cloudy, opaque

Note any significant changes that occur during sample preparation (i.e.,
emulsion formation) in the Comments section. Enter any sample-specific
somments concerning the analyte results in the comments section.

Metal Digestion Log Forms (Figure 2) must be documented completely by the
Digestion Technician during digestion include the date of digestion, work order
number, digestion technician signature, supervisor approval, identification of
method used, GPL fraction ID, sample matrix (soil/water), amount of sample
used in digestion and final volume of sample, identification of the matrix spiking
solution used and the amount used.

QC records are maintained in the form of control charts to document percent
recovery of analytes from EPA ICV and independent laboratory control samples
subjected to the digestion procedure.
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Figure 1

FLOW CHART

ACID DIGESTION OF :ZB.QDEOUS SAMRPLES OR EXTRACTS
FOR AMNRLYSLS ICD/FLAME BA OR SB BY GFAA

[ START

Transfar 100 mi of
sample to
beaksr

Add conc. HNQ3Z and
avaporate to 5 mil

Cool, add conc, HNOSG,
heat 1o reflux

Heat to compiste
dig. and ununcover to
evzporate to 3 mis.

Cogl, add 1:1 HCL and
reflux .

filter if necessary
and bring to final
volume

STOP
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Figure 2
Metal Digestion Log Form

Dais: Pran: 200.7 / 3005A /3020A / a0806 / 20104 / ILC03.1 7 ILMO2 1 JILMES.3  Baich Mo: 188-

Analyst Commeanis:

Faviewed by Daia: Spiks Witness: Pep. Ssu:

GPL Size Final | Matrix i Cotor Sefore | Color Atter | Clarity Sefore | Clasity After | Salt Artitacts
Werk Order mbL Vol ¢ 5,W R8LY, GOV, W, or Clear, Cloudy, ar
Mo, Sample| Frac =} {mL) | Other Calotless, Br, Groy, Bl Jolt Texiure Oozgue water pi

2 i

3
1

" |
|

1

]

9

10

il

13

14

135

ig

33

1%

20

21

22

21

24

LCS 1D/ Amt. Added (ml .q)

HNO3(1+1) 1D

Spiking 10/ Amt. Added {ml) :

HiNO3icone) 1D:

HClteonc 10:

Temperature C:

HCi{1+1) 11

Peroxide 1D:
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H.10

Trace ICP Quantitation of HSL. Metals plus Boron, Moelybdenum, Silicon, Strontium,
Titanium, and Tin According to Method 80108

The method detailed in this procedure is for the analysis of water, TCLP and EP
extracts, soils, sludges, sediments and other solid wastes digestates for
Hazardous Substance List (HSL) Metals by Inductively Coupled Plasma (ICP)
spectroscopy in accordance with USEPA method 6010B. The use of ionization
buffers, internal standards, and special background correction technigues is
specified.

INTERFERENCES

1.1

There are four main categories of interferences: unresolved overlap of mclecular
band spectra, stray light, overlap from nearby spectrai lines, and background
ermission from continuous or recombination phencmena.

PURPOSE

2.1

2.2

The purpose of this procedure is to describe the simuitaneous analysis of metals
on the USEPA Hazardous Substances List (Antimony, Arsenic, Lead, Selenium,
Sitver, Thallium, Sodium, Potassium, Aluminum, Barium, Beryllium, Cadmium,
Calcium, Chromium, Cobalt, Copper, Iron, Magnesium, Manganese, Nickel,
Vanadium, and Zinc) plus Boron, Molybdenum, Strontium, Titanium, and Tin at
trace levels using a Thermo-Jarrell-Ash 61E Purged Trace Inductively Coupled
Plasma Spectrometer and autosampler. All samples are digested in accordance
with SOP H.4 or H.5 prior to analysis. Filtered samples for dissolved metals
analysis can be analyzed after either digestion or matrix matching. The digestate
holding time is 180 days.

Prior to use this method, the samples should be prepared using appropriate
sample preparation methods (SOP#HS — 3010, SOP#H21 —~ 3050)

REFERENCES

TJA [CAP 61E Operator's Manual (p/n 134542-00).
SWa46 method 60108 revision 1.
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CALIBRATION PARAMETERS

Eiement Wavelength Element
Ag 3280 Mo
Al 3082 Na
As 1890 Ni
B 2496 Pb
Ba 2347 Se
Be 3130 Sb
Ca 3179 Si
Cd 2265 Sn
Co 2286 Sr
Cr 2877 Ti
Cu 3247 TI
Fe 2714 \
K 7664 Y
Mg 2790 Zn
Mn 2576

EQUIPMENT AND SUPPLIES

100mL volumetric flasks (Class A)
200ml. volumetric flasks (Class A)
500mL volumetric flasks {Class A)
1000mL. volumetric flasks (Class A)
100mL plastic storage botties
250mL plastic storage bottles
500ml. plastic storage bottles
1000ml. plastic storage botiles
20.0L Nalgene carboy

10.0L Naigene carboy

15mi disposable autosampier tubes
28mL disposable autosampler tubes
Centrifuge tube holder

Wavelength

2020
3302
2316
2203
1960
2068
2881
1899
4125
3348
1908
2924
3710
2062

Pipetters - Wheaton calibra M25 Finnpipette il M26

Pipette Tips

5, 10, 20mL Class A volumetric pipets
Pump windings and tee fiitings

Argon gas (cryogenic liquid source)

SOP No: H.10v19
Page 2of22

Nitrogen gas (cryogenic fiquid source) used for purging of spectrometer
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5.1 Instrumentation

5.1.1 TJAB1E Trace ICP with nebulizer, cyclonic spray chamber, horizontal
torch, and AS-192 autosampler.

5.1.2 Simultaneous background correction technigue is used for the analysis of
lead and selenium to achieve lower instrumental detection limits
comparable to graphite furnace.

5.1.3 Yttrium Internal standard - Lithium ionization buffer is added on-line using a
mixing tee and coil with a ratio of 1:4 (one part standard: four parts
samples, resulting in a dilution factor of & for the internal standard,
approximated 10ppm is the final "mixed-in" concentration.

REAGENTS

A deionized water ASTM type H or equivalent
Concentrated hydrochloric acid, trace metals grade
Concentrated nitric acid, trace metals grade

Flame Water - 5% hydrochloric acid, 1% nitric acid

Preparation of Reagent Flame Water

Fill a 20L Nalgene carboy half full with type ll water, Add 200m! concentrated nitric
acid and 1000ml concentrated hydrochloric acid underneath a hood to contain
noxious gases. Dilute to twenty liters with type [l water and mix thoroughly.

5% hydrochloric acid, 1% nitric acid

5ppm Arsenic Profile check solution

Preparation of Arsenic Solution:

Pipette 2.5mL of 1000ppm Arsenic stock solution into a 500mL volumetric flask.
Dilute to volume with matrix matched water. Transfer {o a bottle labeled S5ppm As.
Record the date of preparation, expiration date and preparers initials on the bottle
label. Prepare Arsenic Profile solution every three months or when depleted,
whichever is more frequent.

50ppm Y-1500ppm lithium internal standards ionization buffer

Preparation of 50ppm Y-1500ppm Lithium Internal standard-ionization buffer:

Pipet 100mils of GP mix Li into 1000ml volumetric flask. Diiute to volume with
flame water.

All stock and prepared standards are logged into a software program (solutions
manager). All stock and prepared standards are assigned a solutions manager
reference number. The reference number expiration date, prep date and chemist
initials are written on a label and placed on all prepared solutions. The expiration
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date chosen by sciutions manager for prepared standards is three months for the
prepared date.

GENERAL PRECAUTIONS

7.4

AVOID CONTAMINATION of STOCK STANDARDS. Always pour a small volume
of standard stock solution into a new microbeaker before pipetting an aliquot.
NEVER insert a pipette directly into the bottle. This precautionary measure also
applies to quality control standards stock solutions (ICVA, IC1, etc.)

7.2 Check pipetters daily for leaks and proper calibration. Record in the pipette log
book.

7.3 Empty Drain vessel at the end of each day. Transport waste to the waste disposal
area for appropriate treatment prior to shipment. Fill vessel up to 6 inches using
tap water prior to replacing vessel beneath instrument,

7.4 Clean up and neutralize all spills immediately to avoid corrosion damage to the
mstrument.

7.5 Purge the optics with nitrogen at ali times. Leave the RF power unit on at all times.
Never attempt to perform repairs to the High voltage systems. Leave the
instrument PM tubes and heater on at all times.

PROCEDURE

8.1 Preparation of Calibration Standards

8.1.1 To prepare calibration Standard 1 in flame water, pipette 25mL of
source solution Sp Mx Std. 12 into a 500mL. flask, which has been half
filled with flame water. Dilute the flask to volume with flame water.

Mix the solution thoroughly, and transfer it to a plastic bottle.
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True vaiue of Standard 1

Certified Voiume Calibration
Element Std. Cone.{ug/m)) Added {ml} Std. Conce. {ug/L)
Aluminum 1000 25 50000
Antimony 10 25 500
Arsenic 10 25 500
Barium 10 25 500
Beryllium 1.000 25 50
Boron 10 25 500
Cadmium 10 25 500
Chromium 10 25 500
Cobalt 10 25 500
Copper 10 25 500
fron 1000 25 50000
Lead 10 25 500
Manganese 10 25 500
Molybdenum 10 25 500
Nickel 10 25 500
Selenium 10 25 500
Silicon 10 25 500
Silver 10 25 500
Strontium 10 25 500
Thallium 10 25 500
Tin 10 25 500
Titanium 10 25 500
Vanadium 10 25 500
Zinc 10 25 500
8.1.2 To prepare calibration Standard 2 in flame water, pipette 50mL of

source solution Sp Mx Std. 12 into a 500mL flask, which has been half
filled with flame water. Dilute the flask to volume with flame water.
Mix the solution thoroughly, and transfer it to a plastic bottie.
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True value of Standard 2

Certified Volume Calibration
Element Std. Conc.(ua/mi) Added {mh Std. Cone. {ug/L)
Aluminum 1000 50 100000
Antimony 10 50 1000
Arsenic 10 50 1000
Barium 10 50 1000
Beryllium 1.000 50 100
Baron 10 50 1000
Cadmium 10 50 1000
Chromium 10 50 1000
Cobalt 10 50 1000
Copper 10 50 1000
iron 1000 50 100000
Lead 10 50 1000
Manganese 10 50 1000
Molybdenum 10 50 1000
Nickel 10 50 1000
Selenium 10 50 1000
Silicon 10 50 1000
Silver 10 50 1000
Strontium 10 50 1000
Thallium 10 50 1000
Tin 10 50 1000
Titanium 10 50 1000
Vanadium 10 50 1000
Zinc 10 50 1000

8.1.3 To prepare calibration Standard 3 in flame water, add 10m! each of the
Mg, Ca, Na stock (10,000ppm) and 1.250ml of K stock standard
{10,000ppm) standard from High Purity standard with a Class A
volumetric pipets to a 500mL volumetric flask which has been half filled
with flame water. Dilute the flask to volume with flame water, mix the
solution thoroughly, and iransfer fo a plastic bottle.

Standard 3
Sodium
Potassium
Magnesium
Calcium

Starting CONC

10,000ug/mi
16,000ug/mil
10,000ug/mi
10,000ug/mi

Volume Added Final CONC.
10ml 200000ug/L
1.25ml 25000ug/L
10mi 200000ug/L.
10mi 200000ug/L

NOTE 1. These formulations are subject to change without an update of SOP

to suit various client reguirements
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NOTE 2: A multipoint calibration is performed daily for those elements in

standards 1 and 2. Standard 3 is used to perform a five point
calibration that is re-sloped daily.

Document the standard in sclutions manager program. Label the
standard solution bottle. The label should include the preparers
initials, the date of preparation, the expiration date, and the page
number on which the standard has been recorded in the log book.
The expiration date of standard solutions is three months from the
date of preparation or whenever one of the certified standards
expires, whichever is first.

8.2 QC Preparation

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

Preparation of Low level linearity check Solution.(PQL)

Pipette appropriate volume of single element STP's into 1000m! volumetric
flask. Fill to volume with flame water.

Note: Additional elements can be added, if necessary, according to client
needs.

Document the solution in the Solutions Manager Software Program. L.abel
the bottle as ICP Stock and record the preparation date, the expiration
date, the preparers initials, and the I1D number.

The CCV is made from the stock solutions used in making the calibration
standards. The CCV concentrations are at half the concentrations of the
highest standards used in calibration.

Initial Calibration Verification (ICV)

Fill & 1L volumetric flask halfway with flame water and add ten mLs of ICV,
certified stock solution. Dilute the flask to volume with flame water. Mix the
solution thorcughly and fransfer to a plastic bottle labeled ICV.

Interference Check Standard A (ICSA):

Fill a 500mL. volumetric flask halfway with flame water and add 50mL of
ICSA certified multi-element stock solution. Dilute the flask to volume with
flame water. Mix the solution thoroughly and transfer to a piastic bottle
labeled ICSA.

Interference Check Standard AB (ICSAB):

Fill a 500mL volumetric flask halfway with flame water and add 50mL. of
ICSA certified stock solution, and 5mL. of SM-421-012 and 10mL of CLP
calibration mix #2. Dilute the flask to volume with flame water., Mix the
solution thoroughly and transfer to a plastic bottle labeled ICSAB.
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Preparation of 1:5 Serial Dilution (L)
Obtain the sample digestates for the case or SDG to be analyzed. Take the
original sample digestate that corresponds to the sample designated for duplicate
and matrix spike digestions for each SDG and matrix and prepare its serial dilution
as follows:
Transfer 2mis of sample into 8mis flame water. Mix thoroughly.
Preparation of Post Digestion Spike
Obtain the sample digestates for the batch or SDG analyzed. Take the original
sample digestate that corresponds to the sample designated for duplicate and
matrix spike digestions for each batch and prepare the post spike as follows.

Transfer 10ml of sample into a sample tube. Remove 0.1mls of sample, then
spike with 0.1ml of post spike solution. Mix thoroughly.

Note: If the matrix spike recovery is outside criteria, the sample may require
spiking at alternate concentrations

Tuning and Calibration of the iICP
8.5.1 Conduct a pre-start up inspection.
8.5.1.1 Argon gas supply and drain vessel

Make sure there is an adequate supply of Argon. The argon line
pressure regulator should be set at 80psi.

Check the drain vessel beneath the ICP and empty it if full, |
8.5.1.2 Torch box

Make sure all connections are secure and air tight, including the
drain hose, nebulizer cap, argon lines.

8.5.1.3 Peristaltic pump

Install new flexible pump tubing every other day (the windings have
three stops which allow for an extra day of use} or if the old one
shows signs of flattening or stretching, and connect to the nebulizer
with capiliary tubing.

8.5.2 Daily Start Up
8.5.2.1 Reset computer and instrument. Load the operating software

cafled Thermospec by using the windows icon under Thermospec
window or by typing "STNRUN" at the C: drive prompt in DOS.



GPL Laboratories, LLC SOP No: H.10v19
Page 8 0f22

8.5.2.2 Ignite plasma. Engage pump tubings. Under the menu heading
SET UP, select CONTROL PANEL,; then press F1 for Start Up
followed by F9 for continue to begin the start up sequence which
takes about 90 seconds,

8.5.2.3 Warm-up. Once the torch has been successfully lit, exit the start up
submenu and go to the analysis menu. At the method prompt, enter
"6010" and the peristaltic pump should begin turning and the levels
adjusted to following:

Torch gas = HIGH

Auxiliary gas = LOW

Nebulizer gas = 0.588mbl/min
Approximate RF Power (W) = 850
Pump rate (RPM) = 110

Fill the rinse water reservoir with the same malrix as the samples
and set rinse time for 120 seconds. Fill the internal standard -
ionization buifer reservoir.

8.5.3 Profile and prepare for sample analysis.

8.5.3.1 Place a 28ml autosampler cup filled with Sppm As onto the last
position (#19) on the "L" rack of the autosampler. Under the
analysis submenu, press F6 to move autosampler and begin profile
sequence. Once the autosampler has moved it will wait 35 seconds
to allow for adequate uptake and equilibration of the test solution.

8.5.3.2 Start the profile sequence. Press F3 and then F1 to start the profile.
The procedure takes approximately 63 seconds and returns a peak
profile of the Arsenic line at 189.042 x 2nm (second order line).

8.5.3.3 Record the peak position and intensity in the daily maintenance
loghook. The peak position should be within 0.1 units of the zero
position. A drift greater than the specified tolerance could indicate a
drastic barometric or thermal change since the last profile and
warrants further investigation. (see trouble shoocting.)

8.5.3.4 The calibration curve must consist of a blank and standards (refer
to section 7.1.1). Use the average of two exposures for both
standards and samples.

8.5.4 Prepare autosampler sequence.

Under Operation menu, select "Autosampler Setup”. Load the defauli tabie
name "trace" and enter the samples to be run under set 2. (maximum 192}).
Enter a CCV and CCB every 10 samples. Once finished, print out the table
assignments by pressing F2.
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8.5.,5 Load autosampler with standards and samples according to the table
printouts. A typical set-up should fike this:

(set 1)

{set 2)

l.oad autosampler L rack with 28ml. cups

Position Standard
5/45 STOO
5/46 STO1
5147 ST02
5/48 STO3
11 CRI
5142 PQL solution
5/44 ICV solution
5/43 ICB,CCB solution
112 ICSA solution
173 ICSAB solution
114 CRIl solution
W7 - 1/18 CCV solution {for long runs)
CCB solution
Load autosampler (48 position racks):
Position Name
1 PBW (BATCH #)
2 LCSW (BATCH #)
3 SAMPLE
4 DUPLICATE D
5 SPIKE 8
6 SERIAL DILUTION L
7 POST DIGESTION SPIKE
8 SAMPLEZ
9 SAMPLE3
10 SAMPLE4
CCV1
CCB1
11..20 10 more samples
CCV1
CCpt
21..30 10 more samples
CCwv1
CcCBt
31..40 10
CCV1
cCRt
41 .. 48, 8 more samples
rack2, 1.. 2 2 more samples
CCWV1

CCB1
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The autosampler assigns the positions of the samples and QC in the
order in which they are entered. Modifying an existing run by inserting
samples may change the assignments of the samples.

In order to take muitiple uptakes from the same QC cup, the identical
name must be entered. This would not allow for the numbering of
CCV1/CCB1, CCV2/CCB2, etc. or the suffix of "I" or "F" on ICSA,
ICSAB, PQL check solution used in CLP type packages.

Sample Anajysis

8.6.1

8.6.2

8.6.3

Initiate autosampler run. Under the Operation menu, select Analysis,
enter the method, press F9 for autosampler run; enter the desired
autosampler table file and press F1, to start operation.

If the samples to be analyzed have been digested then all the
calibration standards and quality control solutions used should be
prepared using flame water.

Record the analysis sequence, the instrument identification, the date,
the analyst's name, the analyst's signature, the time of analysis
initiation, and the work order numbers on the bench sheet. Submit a
copy of the bench sheet with the raw data.

Quality Control Requirements

8.7.1

8.7.2

8.7.3

IDL Study consisting of seven blanks run as samples must be
performed every three months.

Calibration Curve

All analyses require that a calibration curve be prepared to cover the
appropriate concentration range. The curve must have a correlation
coefficient of 0.995. The calibration line is being generated using
ordinary least squares. y = mx + b.

When multiple concentration standards are used, at least three
calibration standards will be used. Alternatively, the initial calibration
curve may be prepared daily with a minimum of a calibration blank and
a single high standard. The resulting curve must then be verified with
mid-level and low-level calibration verification standards. Acceptance
range of +/- 20 % will be used for low-level calibration verification
standard and +/- 10% for the mid-level calibration verification standard.

ICVICCV

The ICVICCV is run immediately after calibration. The CCV s run after
every ten samples or every two hoursand the end of the analysis
sequence. The ICV and CCV must be within 10% of the calibration
with RSD < 5% from replicate integrations. When measurements for
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any element exceed the control limits the analysis is void for that
element. The problem must be corrected and the samples reanalyzed.

Element

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
fron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Acceptance Criteria

ICV

Control Limits {opb)

True Value (ppb)

4500 - 5500
360 - 440
360 - 440
360 - 440

36 - 44
360 - 440
36 -44

4500 - 5500
360 - 440
360 - 440
360 - 440

4500 - 5500
360 - 440

4500 - 5500
360 - 440
360 - 440
360 - 440

4500 - 5500
360 - 440
360 - 440
360 - 440

8000 - 11000
360 - 440
360 - 440
360 - 440
360 - 440
360 - 440
360 - 440

5000
400
400
400

40
400
40

5000
400
400
400

5000
400

5000
400
400
400

5000
400

400
400

10000:

400
400
400
400
400
400
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8.7.4

Acceptance Criteria

Element

Aluminum
Antimony
Arsenic
Barium
Beryilium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
fron

Lead
Magnesium
Manganese
Molybdenum
Nicked
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Tianium
Vanadium
Zinc

ICB/CCB

The ICB and CCB are blank solutions. The ICB must be run immediately

CCV

Control Limits {ppb)

45,000 — 55,000

450 ~ 550

450 ~— 550

450-550

45 — 55

450 — 550

450 — 550
90,000 — 110,000

450 — 550

450 — 550

450 ~ 550
45,000 — 55,000

450 — 550
90,000 ~ 110,000

450 — 550

450 - 550

450 — 550
22,500 ~ 27,500

450 — 550

450 - 550

450 — 550
90,000 — 110,000

450 — 550

450 — 550

450 — 550

450 — 550

450 — 550

450 — 550

SOP No: H.10v19
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True Value {(ppb)

50,000
500

500

500

50

500

500
100,000
500

500

500
50,000
500
100,000
500

500

500
25,000
500

500

500
100,000
500

500

500

500

500

500

after the ICV. A CCB must be run immediately after each CCV. The

absolute value of the ICB and CCB measurements should be iess than or

equal to the PQL.

For DOD projects, the value of the ICB and CCB measurements should be

less than one half of the PQL.
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Element PQl. (ppb)
Aluminum 200
Antimony 20
Arsenic 20
Barium 5
Beryllium 2
Boron 15
Cadmium 6
Calcium 1000
Chromium 5
Cobalt 5
Copper 10
lron 150
Lead 10
Magnesium 250
Manganese 5
Molybdenum 5
Nickel 10
Potassium 250
Selenium 20
Silicon 50
Silver 3
Sodium 2500
Strontium 5
Thallium 30
Tin 25
Titanium 25
Vanadium 10
Zinc 20

8.7.5 ICSA/ICSAB

The ICSA and ICSAB must be run at the beginning and end of each
analysis run or at a minimum of twice per eight hour shift. ICSAB must be
run immediately following ICSA. ICSA contains interferents. ICSAB
contains analytes plus interferents. The ICSA analytes results must be
within absoiute value of their reporting limits. If any element is outside this
limit, then the analysis is void for that element. The ICSAB measurements
must be within 20% of the true vaiues. if any element is outside this limit,
then the analysis is void for that element. The problem must be corrected
and the element should be reanalyzed.

For DOD projects, the value of the ICSA measurements should be less
than one half of the PQL,
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8.7.6

Element

Aluminum
Calcium
Iron
Magnesium

Element

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Acceptance Criteria
ICSA

Control Limits (ppb)

400000 - 600000
400000 - 600000
160000 ~ 240000
400000 — 600000

Acceptance Criteria
ICSAB

Control Limits {(pph)

400000 — 600000
480 - 720
80 - 120
400 — 600
400 - 600
800 — 1200
800 — 1200
400000 — 600000
400 - 600
400 ~ 600
400 ~ 600
160000 — 240000
40 - 60
400000 — 600000
400 - 600
800 — 1200
800 — 1200
3500 - 6500
40 - 60
160 — 240
4000 - 6000
800 — 1200
80 — 120
800 — 1200
800 ~ 1200
400 - 600
800 — 1200

Linear Dynamic Range (LDR)

SOP No: H.10v19
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True Value (pph)

500000
500000
200000
500000

True Value (nph)

500000
600
100
500
500

1000
1000

500000
500
500
500

200000

50

500000

500 ¢
1000
1000
5000
50
200
5000
1000
100
1000
1000
500
1000

The LDR (Linear Dynamic Range) is to verify linearity of each element.
The LR must be run at least once during analysis. Any element results
above the LR must be diluted and reanalyzed. Specific acceptance range
£ 10% of the true value will be used. The LR will be verified with three
standards every three months.
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PQL (LOWCHECK)

The PQL (LOWCHECK) is to verify linearity at the reporting limit. The PQL
(LOWCHECK) is prepared at approximately 5 times the MDL. The PQL
must be run at least once during analysis and the acceptance range of +
30% wili be used. QSM clients, the acceptance range of + 20% will be
used.

BLK

The BLK is [aboratory digested blank. If any element concentration in the
digested blank is above the PQL, then all the samples associated with that
blank which have concentrations greater than the PQL and less than ten
times the blank concentration must be re-digested and reanalyzed for that
element. If any element concentration in the digested blank is less than the
negative of the PQL., then ali samples associated with that blank must be
reanalyzed.

Prep. Blank criteria for DOD projects must meet QSM requirements:

Any samples associated with a Prep. Blank that fail following criteria shall
be re-digested and re-analyzed, except when the sample analysis results in
a non-detect.

- if one-half the PQL is exceeded, and the concentration exceeds
1/10 of the measured concentration of any sample in the associated
preparation batch or

- If the BLK concentration is greater than the 1/10 of the spemfsed
regulatory limit. ;

- if the concentration of common laboratory contaminants exceed the
PQL

NOTE : If no sample volume remains for reprocessing, the resulis shall
be reported with appropriate data qualifier.

BKS

The BKS are digested control samples. The BKS measurements must be
within control limits. if any element concentration in the BKS is outside the
control limits, then all the samples associated with that BKS must be re-
digested and reanalyzed. The same spiking levels for the BKS are used
for the MS.

Duplicates
One duplicate must be analyzed for each matrix type in each group of

samples. [f an element concentration is greater than or equal to five times
the PQL, then the % RPD shouid be 20%.
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%RPD = sample -dup X 100

sample + dup
2

If the duplicate falls outside the criteria, it must be noted on the raw
data and written in the case narrative.

8.7.11 Matrix Spike and Matrix Spike Duplicate

The MG or MS/MSD sample analyses are designed to provide information
regarding the digestion and methodology used for analysis. One matrix
spike or MS/MSD samples are prepared for each matrix type in each batch
of 20 samples. If the spike recovery for an element is outside + 20% (for
QSM clients, and if the sample concentration corresponding to the spiked
sample is less than four times the spike added, then it should be noted in
the case narrative and in the raw data. The acceptance limits for MS/MSD
is +20% RPD.) For purposes of calculating the % spike recovery, sample
resulis less than the instrument detection limit/reporting limit, should be
assumed to be zero.

Spiking Levels

Element Agueous (ppb} Solid {ppb
Aluminum 5000 10000
Antimony 50 100
Arsenic 50 100
Barium 500 1000
Beryllium 25 50
Boron 500 1000
Cadmium 50 100
Calcium 5000 10000
Chromium 250 500
Cobalt 250 500
Copper 250 500
iren 5000 10000
Lead 500 1000
Magnesium 5000 10000
Manganese 500 1000
Molybdenum 250 500
Nickel 250 500
Potassium 5000 10000
Selenium 50 100
Silicon 5000 10000
Silver 50 100
Sodium 5000 10000
Strontium 500 1000

Thalkium 50 100
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Tin 250 500
Titanium 1000 2000
Vanadium 250 500
Zine 500 1000
NOTE: The DUP/SPIKE or MS/MSD requirements are subject to change

to suit various client requirements.
8.7.12 Post Digestion Spike

A post digestion spike is analyzed for each batch of digested samples.
The post spike concentration should be at 10-100 times the MDL.. The
post digestion spike can be analyzed on a diluted sample if the sample
requires dilution. The criterion for post digestion spike is 75-125%. The
criterion is not applicable when the spike addition is insignificant. (i.e.
sample concentration is greater than 4x of the spike addition)

8.7.13 Serial Dilution

Transfer 2mLs of sample to 8mLs of flame water. One serial dilution is
prepared for one sample of each matrix type in each group of samples. If
the element concentration is fifty times the reporting limit or greater, then
the % difference between the serial dilution and the sampile should be 10%.

% Difference = sample - dilution X 100
sample

8.7.14 Internal Standard

The internal standard should be approximately 40ppm. When internal
standard is outside controi limits of 50% the analysis will be repeated.
The problem must be corrected and all samples reanalyzed.

8.7.15 Interelement Correction factor determination (IEC)
OVERVIEW:

Inter-element interference's are false spectral signals arising from other
elements in the sample besides the analyte. By measuring the apparent
false signal of interfering elements at known concentrations, corrections
factors can be determined and applied to unknown samples. These are
determined every six months or when routine interference check samples
reveal the need for further adjustments.

PROCEDURE:

Set up, profile, and calibrate the ICP. Introduce clean single element
standards at the linear range concentrations. Determine the correction
factor using the following equation:
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apparent concentration of analyte

(eq. ) ki =
known concentration of interferent

IEC’s are then verified by infroducing solutions of the interferences to
determine the effectiveness of the [ECs at canceling the apparent
concentrations. |EC's are entered into the software controlling the ICP for
appiication on unknown samples.

REPORTING:

After all inter-element correction factors have been determined |IEC's
are entered onto CLP forms 11A and 118.

8.7.17 Hardness by Calculation

The preferred method for determining hardness is to calculate the results of
separate determinations of calcium and magnesium.

Hardness, mg equivalent CaCOj/L. = 2.497 [Ca, mg/l] + 4.118 (Mg, mg/L}

Instrument Shut Down

8.8.1

8.8.2

8.8.3

8.8.4

8.8.5

Aspirate flame water for several minutes.

Under Setup menu, select F7 (shutdown). This shuts off the torch and
pump windings, goes through a cool down period of 90 seconds before
shutting off the water recirculator and gas flows.

After the peristaltic pump stops, disengage the top two cartridges, léaving
the tension setting untouched. The bottom cartridge supplies tension to the
rinse reservoir and should be kept on to prevent back flowing of the rinse
water.

Leave the circuit breaker on the RF power unit behind the instrument on at
all times.

Leave the nitrogen purge gas on at all times.

Trouble shooting and corrective action

8.9.1

Problem: Stable ptasma will not start.

Action: Make sure the pump tubing is clamped down and that there
are no leaks in the tubing or spray chamber. Make sure the
drain line is submerged under 6 inches of water in the drain
waste vessel. Press reset on insirument, and there is
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8.9.2 Problem:

Action:

8.8.3 Problem:

Action:

8.9.4 Problem:

Action;

8.9.5 Problem:

Action:

9.0 SAFETY
9.1 Equipment

- Lab coat

- Safety glasses

- Gloves

SOP No: H.10v19
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Profile peak position greater than 0.3 units from zero
position.

ICP may not have reached purge or thermal equilibrium.
Check the nitrogen purge gas flow, replace nitrogen dewar if
empty or low pressure prevents sufficient purging. if purge is
sufficient, try re-profiling and recalculate spectrum shifter
position. Set new vernier position and verify profile. Record
new vernier position in daily maintenance log.

ICV fails for an element.

(a) The instrument will need to be re-calibrated. (b) The
profile may have drifted beyond 0.3 units from zero position.
(c) The sample introduction system may have deteriorated
since calibration indicating the nebulizer tip, pump windings,
etc. may need cleaning or replacement. (d) The internal
standard may have run out. (e) the ICV solution or sample
introduction system may have been contaminated, perform
additional rinse, refili ICV/CCV, and rerun to verify. {f) The
calibration standards may need to be remade. (g) IEC's
have changed.

ICB fails for an element.

(2) The instrument will need fo be re-calibrated. (b) The
profile may have drifted beyond 0.3 units from zero position.
{c) The sample introduction system may have deteriorated
since calibration indicating the nebulizer tip, pump windings,
etc. may need cleaning or replacement. (d) The internal
standard may have run out. (e) the ICB solution or sample
introduction system may have been contaminateéd, perform
additional rinse, refill ICB/CCB, and rerun to verify. {f) The
calibration standards may need to be remade. (g) The torch
is dirty and will need to be cleaned.

ICSA or {CSAB fails for an element.

{a) The spectrum shifter may need to be re-profiled, (b) the
Interelement correction files may need to be changed or (¢)
new background points may need to be selected and new
IEC performed.
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Potential hazards

9.2.1 All samples and solutions are maintained 5% HC! and may contain high
concentrations of metals a well. Safety glasses should be worn to protect
the eyes from acid splashes. Gloves and lab coats should be worn to
protect the hands and skin from spills or splatter. If any solution comes in
contact with the skin, wash the area immediately with plenty of water and
notify a supervisor. If any solution is splashed in the eyes, flush
immediately and thoroughly in an eyewash basin and contact a supervisor
immediately.

9.2.2 The ICP uses high voltage electricity and generates an RF field, so there is
a potential risk of electrocution if shielding is circumvented. The TJA ICP
has numerous safety interlocks to shut off power to the RF coils if there is a
break in the shielding around the coils, if the supply of cooling water is lost,
or if there is a loss of argon pressure.

10,0 WASTE MANAGEMENT

11.0°

12.0

10.1

10.2

After analysis sample digestates must be held for six months, after which they are
disposed of in accordance with the Hazardous Waste Disposal Procedure. For
procedure and methods used for disposal refer to Standard Operating Procedures
D.1and D.2.

All other non-hazardous solutions may be washed down the drain with copious
amounts of water.

POLLUTION PREVENTION

11.1

GPL Laboratory operates in a safe manner to protect the air, water, and land by
minimizing and cantrolling all releases from fume hoods and bench operations.
For more detail on pollution prevention, refer to GPL SOP D.5.

REPORTING REQUIREMENTS

12.1

12.