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Section 1.0 Project Description

This Quality Assurance Project Plan (QAPP) presents the organization, objectives,
planned activities, and specific Quality Assurance/Quality Control (QA/QC) procedures
associated with the Interim Measures (IM) for the Lake Shore Foundry, Inc. (LSF) in
Waukegan, Illinois in response to the Agreed Consent Order, effective November 17,
2006. Specific protocols for sampling, sample handling and storage, chain-of-custody,
and laboratory and field analyses will be described. All QA/QC procedures will be
structured in accordance with applicable technical standards, U.S. EPA’s requirements,
regulations, guidance, and technical standards. This QAPP has been prepared in
accordance with the U.S. EPA Region 5 QAPP policy as presented in U.S. EPA RCRA
QAPP Instructions, dated April 1998.

1.1 Introduction and Overall Project Objectives

This QAPP has been prepared on behalf of LSF by Deigan & Associates, LLC. This
QAPP and a Health and Safety Plan (HASP) have been appended to the Interim Measures
Work Plan (IMWP), dated 16 January 2007 and revised 27 April 2007. A Field Sampling
Plan (FSP) has been directly incorporated into the QAPP, and is primarily presented in
Section 4.

The purposes of the Agreed Order for the LSF facility are to ensure that the risks from
the previous releases of hazardous wastes at or near the Facility are known and
understood, and to mitigate any potential threats to human health or the environment. The
objective of this environmental investigation is to obtain the environmental data needed
to determine the nature and extent of hazardous levels of lead contamination at the
Facility. This information will be used to perform interim measures on the facility.

The Decision Statement for this investigation is as follows: What is the nature, risk and
extent of select total lead and TCLP lead in onsite soil that presents unacceptable risks,
which would therefore warrant remedial action?

1.2 Site/Facility Description

The Site is at 653 Market Street in Waukegan, Lake County, Illinois. The dimensions of
the property are approximately 270 feet north-south and 135 feet east-west. The 0.77 acre
LSF property contains a single corrugated metal building. The Facility is located on the
western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad borders the
facility on the west and north sides. Lake Michigan borders the facility on the east side. A
City ROW is south of the facility. The ground surface is relatively flat with fill soil
covering much of the ground throughout the facility property. Figure 1 shows the
location of this property imposed on a 2002 aerial photo.
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The LSF property and adjoining properties have a 100+ year history of heavy industrial
uses, including Moen, US Steel, Fansteel/VR Wesson, Waukegan Paint & Lacquer,
Diamond Scrap Yard and numerous other factories and warehouses.

The foundry was established in 1900 and produces prototype, short run and high
production non-ferrous alloys. Previous sampling was conducted by the United States
Environmental Protection Agency (USEPA) in February 2003 and in September 2004
[Booz Allen Hamilton (BAH), Trip Report for Soil Sampling Activities, Lake Shore
Foundry, 24 November 2004]. In February 2003, the USEPA and the Illinois
Environmental Protection Agency (IEPA) conducted a Compliance Sampling Inspection
to determine if any site contamination had occurred which would indicate the release of
lead that would render soils or other residues and characteristic hazardous waste under
40CFR 261.24. During the CSI, six samples were collected from areas outside the facility
building/structure from the ground surface. Samples were analyzed for Toxicity
Characteristic Leaching Procedure (TCLP) metals. TCLP lead concentrations up to 440
mg/L were detected, exceeding the regulatory limit set forth in 40 CFR 261.24 of 5 mg/L.
On September 21, 2004, USEPA, IEPA, and USEPA’s contractors performed sampling
on LSF property to determine whether the soil was a characteristic hazardous waste based
on TCLP metals. The results from ten of the twelve soil samples collected from depths of
3 inches to 2 feet below ground surface (bgs) were above the regulatory limit for lead (5
mg/L), ranging from 1.23 mg/L to 43.2 mg/L (BAH, 2004). This sampling and analysis,
however, was not sufficient to design a removal plan or adequately quantify the vertical
or horizontal extent of soils having elevated TCLP and total lead levels.

1.3 Project Objectives and Intended Data Usages

For this project, it will be necessary to gather sufficient information to evaluate the nature
and extent of releases of lead contamination in soil to conduct interim measures to
remediate this threat.

Overall objectives of the data collection will be as follows:

- Test surface and subsurface soil on the facility to determine the extent lead-
contaminated soil above the TCLP regulatory limit of 5 mg/L set forth in 40 CFR
261.24;

- Evaluate the levels of total lead measured in surface and subsurface soil by
comparing the average surface (0 — 6 inch) soil lead concentration and subsurface
soil (> 6 inches to the water table) lead concentration to the USEPA Region 9
preliminary remediation goal of 800 mg/kg for a commercial/industrial exposure
scenario; and

- Develop an appropriate interim measures removal or treatment plan for the
facility to address characteristically hazardous sources of lead contamination.
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1.4 Project Target Parameters

LSF currently manufactures brass, bronze and aluminum sand & permanent mold
castings. The facility previously manufactured red brass and tin bronze, products which
contained lead. Previous investigations by USEPA in September 2004 also tested for
TCLP arsenic, barium, cadmium, chromium, selenium, and silver. TCLP lead exceeded
regulatory limits while the other metals were either not detected or did not exceed
regulatory limits.  In addition, Interim Measures addressing lead contamination will
result in the removal of other residual contaminants that may be present. Thus, the list of
target parameters for this project is limited to analysis of total and TCLP lead.

1.5 Sampling Locations

Figure 2 in the IMWP shows the intended soil sampling locations, which is fully
incorporated into this QAPP through reference. It is possible, however, that depending on
the nature of encountered field conditions, sampling locations may be changed. The
person who shall be responsible for making such decisions will be the Site Field Manager
whose responsibilities are described in Section 2 of this QAPP.

The rationale for the selected sampling locations (and depths) is fully described in
Section 2 of the Interim Measures Work Plan (IMWP).

1.6 Project Schedule

In accordance with the schedule set forth in the Agreed Consent Order, Effective
November 17, 2006, interim measures work is to be completed no later than 120 days
after USEPA’s approval of a work plan for soil removal. A report of the removal and
associated analysis shall be submitted to U.S. EPA no later than 45 days after completion
of the removal.
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Section 2.0 Project Organization and Responsibility

Figure 2 presents the organizational structure for the LSF Interim Measures
Investigation.  All lines of communication, management activities, and technical
direction within this project team will follow this organization arrangement. Any
directions or communication from the USEPA will be given to LSF. Lake Shore
Foundry will subsequently communicate directions to Deigan & Associates, LLC project
manager. The USEPA project manager will be notified of all proposed changes in
personnel.

Responsibilities of key project personnel are outlined below.

USEPA Project Manager
- Direct, review, and approve QAPP and Interim Measures Work Plan (IMWP)
- Provide technical consultation services to Lake Shore Foundry and the Deigan &
Associates, LLC Project Manager.
- Review progress reports detailing work accomplished.
- Review final reports.

USEPA Quality Assurance Reviewer
- Review and approve the QAPP.
- Assist in review of the IMWP.

Delgan & Associates, LLC Project Manager
Responsible for planning, coordinating, monitoring, and evaluating all project
field activities.

- Before sampling, meet with quality assurance (QA) manager and field staff to
discuss and establish sampling purposes, sampling methodology, number of
samples, size of samples, sample preservation methods, chain-of-custody (COC)
requirements, analyses required, and which samples will be duplicated in the
field.

- Resolve all technical problems.

- Meet with team members to discuss and review analytical results prior to
completion of reports.

- Responsible for environmental reports and documents.

Deigan & Associates, LLC Quality Assurance Manager
- Oversee assessment activities to ensure that sampling methodology, sample
preservation methods, and COC procedures are being followed.
- Assist in any QA issues with field or laboratory questions, as needed.
- Coordinate data validation requests through USEPA.
- Maintain a record of all samples submitted to the laboratory, the analyses being
performed on each sample, the final analytical results, and data validation reports.

Deigan & Associates, LLC Data Manager
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Maintain a record of all samples collected and the sample identification
information on each sample.

Manage data acquired from field assessments and laboratory analyses.

Assemble data into computer format.

Delgan & Associates, LLC Field Team Leader

Complete on-site Health and Safety Plan (HASP).

Responsible for oversight of all field activities and ensure that all procedures for
the field activities related to the QAPP are executed and documented properly.
Submit all data generated during field assessment to the data manager.

Deigan & Associates, LLC Field Technical Staff & Subcontractors

Before sampling, meet with Deigan & Associates, LLC project manager to
discuss and establish sampling purposes, sampling methodology, number of
samples, size of samples, sample preservation methods, COC requirements,
analyses required, and which samples will be duplicated in the field.

Be responsible for collection of equipment needed for property assessment work,
which would include personal protective equipment (PPE), sampling equipment,
sample containers and coolers, water level meters, monitoring devices, and any
other equipment deemed necessary.

Oversee drilling and soil boring work to ensure that proper procedures are
following during soil sample collection from borings.

Monitor hazardous conditions while conducting field operations.

Submit all COC records and field paperwork to the field team leader.

Severn Trent Laboratories (STL) Project Manager

Responsible for all samples submitted to STL, including those released to other
STL locations.

Responsible for summarizing quality assurance/quality control (QA/QC)
requirements for the project.

Maintain laboratory schedule and ensure that technical requirements are
understood by laboratory personnel.

Provide technical guidance to Deigan & Associates, LLC project manager.

Ensure accuracy of the laboratory data.

STL QA Manager

Responsible for evaluating adherence to policies and ensuring that systems are in
plan to provide QA/QC as defined in the QAPP.

Initiate and oversee audits of corrective action procedure.

Perform data reviews.

Maintain documentation of training.

Ms. Jill Groboski will serve as the USEPA Project Manager and QAPP reviewer.
Mr. Gary Deigan will serve as the Deigan & Associates, LLC project manager. Ms.
Terry Bosko will serve as the Deigan & Associates, LLC QA manager and data manager.
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Mr. Kerry VanAllen will serve as the Deigan & Associates, LLC field team leader.
Resumes for key personnel are included in Appendix A.

All Deigan & Associates, LLC site personnel will be trained as mandated by the
Occupational Safety and Health Administration (OSHA) Act regulations (29 Code of
Federal Regulations [CFR] 1910.120). Additionally, all site personnel will be properly
trained in procedures for collecting, labeling, packaging, and shipping of liquid and solid
environmental samples. The Deigan & Associates, LLC project manager will maintain
personnel training records.

Severn Trent Laboratory (STL) of University Park, Illinois will be used for laboratory
analysis. STL is an IEPA-accredited laboratory. Mr. Richard Wright will serve as the
STL project manager. He will be ultimately responsible for ensuring the quality of the
laboratory data. The STL QA manager will be Terese Preston.



Lake Shore Foundry QAPP
Revision: 0

4/27/2007

Page: 7

Section 3.0 Quality Assurance Objectives for Measurement Data

The overall QA objective for the interim measures is to develop and implement
procedures for field sampling, COC, laboratory analysis, and reporting using U.S. EPA
and IEPA protocols. Specific procedures for sampling, COC, laboratory instrument
calibration, laboratory analysis, reporting of data, internal quality controls, audits,
preventative maintenance of field equipment, and corrective actions are described in
other sections of this QAPP.

Data quality objectives (DQQOs) for measurements during this project will be addressed in
terms of precision, accuracy, representativeness, completeness, and comparability
(PARCC). The numerical PARCC parameters will be determined from the project DQOs
to ensure that they are met. The DQOs and resulting PARCC parameters will require that
the sampling be performed using standard methods, with properly operated and calibrated
equipment, and conducted by trained personnel.

3.1 Precision

Precision is the degree of agreement among repeated measurements of the same
parameter under the same or similar conditions. Precision is reported as either relative
percent difference (RPD) or relative standard deviation (RSD), depending on the end use
of the data.

3.1.1 Field Precision Objectives

Field precision will be assessed through the collection and analysis of duplicate samples.
Water matrix samples can be readily duplicated due to their homogeneous nature;
conversely, the duplication of soil samples is much more difficult due to their
nonhomogenous nature. Due to this difficulty, soil duplicate recovery should be + 35
percent of the original sample. A summary of duplicates samples to be collected in
presented in Table 1, along with the other quality control samples. One duplicate sample
will be collected for every 10 analytical samples for soil. At least one duplicate soil
sample will be collected for each round of sampling performed.

3.1.2 Laboratory Precision Objectives

The precision of laboratory analyses will also be based on collection and analysis of
duplicate samples. Precision is reported as RPD or RSD. Duplicate samples will be
analyzed at a rate of 1 per 10 samples or in accordance with laboratory Standard
Operating Procedures (SOPs).

3.2 Accuracy

Accuracy is the extent of agreement between a measured value and the accepted, or true,
value of the parameter being measured.
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3.2.1 Field Accuracy Objectives

Sampling accuracy is assessed by evaluating the results of trip and field blank samples
for contamination. Field and/or trip blanks are prepared for analysis of organic
compounds. Trip blanks are required only when VOCs will be analyzed. Trip blanks are
submitted at the rate of one trip blank per shipping container containing field samples for
laboratory VOC analysis. No field or trip blanks are collected for metals analysis.

3.2.2 Laboratory Accuracy Objectives

For inorganics analyses, reference standard samples, laboratory control samples, and
percent recoveries are utilized for laboratory accuracy determination. The laboratory QA
objectives are controls are summarized in Table 1 and presented in the STL laboratory
QAPP provided in Appendix B. For organics, the analyses of MS/MSD samples are also
utilized to determine laboratory accuracy.

3.3 Representativeness

Representativeness is a qualitative term that describes the extent to which a sampling
design adequately reflects the environmental conditions of the site. It also reflects the
ability of the sample team to collect samples and laboratory personnel to analyze those
samples in such manners that the data generated accurately and precisely reflect the
conditions at the site.

3.3.1 Measures to Ensure Representativeness of Field Data

Representativeness will be achieved by establishing the level of allowable uncertainty in
the data and then statistically determining the number of samples needed to characterize
the population through the DQO process. It will also be achieved by ensuring that
sampling locations are properly selected. Representativeness is dependent upon the
proper design of the sampling program will be accomplished by ensuring that this QAPP,
IMWP, and standard procedures are followed. The QA goal will be to have all samples
and measurements representative of the media sampled. Soil intervals will be
homogenized for all analyses except VOCs to help ensure that representative soil samples
are collected.

9.2.2 Measures to Ensure Representativeness of Laboratory Data
Representativeness of laboratory data cannot be quantified. However, adherence to the
prescribed analytical methods and procedures, including holding times, blanks, and
duplicates, will ensure that the laboratory data is representative.

3.4  Completeness

Completeness is defined as the measure of the quantity of valid data obtained from a
measurement system compared to the quantity that was expected under normal
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conditions.  While a completeness goal of 100 percent is desirable, an overall
completeness goal of 90 percent may be realistically achieved under normal field
sampling and laboratory analysis conditions.

3.4.1 Field Completeness Objective

The field sampling team will take measures to have data generated in the field be valid
data. However, some samples may be lost or broken during handling and transit.
Therefore, field completeness goals for this project will be to have 90 percent of all
samples to be valid data.

3.4.2 Laboratory Completeness Objectives

Laboratory completeness will be a measure of the quantity of valid data measurements
and analyses obtained from all the measurements and analyses completed for this project.
The laboratory completeness goal is for 90 percent of the samples analyzed to be valid
data.

3.5  Comparability

The confidence with which one data set can be compared to another is a measure of
comparability. The ability to compare data sets is particularly critical when a set of data
for a specific parameter is compared to historical data for determining trends.

9.2.2 Measures to Ensure Comparability of Field Data

Ensuring that this QAPP and the IMWP are adhered to and that all samples are properly
handled and analyzed will satisfy the comparability of field data. Additionally, efforts
will be made to have sampling completed in a consistent manner by the same sampling
team.

3.5.2 Measures to Ensure Comparability of Laboratory Data

Analytical data are comparable when the data are collected and preserved in the same
manner followed by analysis with the same standard method and reporting limits. Data
comparability is limited to data from the same environmental media. Analytical method
quality specifications have been established to help ensure that the data will produce
comparable results. Table 2 summarizes the laboratory reporting limits.

The purpose of the QAPP is to produce reliable data that will be generated through out
the Interim Measures on the LSF facility. This will be accomplished by:

e Ensuring the validity and integrity of the data;
e Providing ongoing control of data quality;
e Evaluating data quality; and
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e Providing usable quantitative data for analysis interpretation and decision-
making.

3.6 Decision Rules

A Decision Rule is a statement which allows for a course of action or non-action to be
taken, based on assumptions made to draw out and test its logical or empirical
consequences. All available information will be used to determine the nature and extent
of lead contamination on the LSF facility. To aid in determining areas to remediated as
part of Interim Measures, LSF will ask the following questions:

e What is the extent of TCLP lead in soil above the regulatory threshold of 5 mg/L?
e What is the extent of lead in soil above the USEPA Region 9 preliminary
remediation goal of 800 mg/kg for a commercial/industrial exposure scenario?

e What areas on the facility require active remediation?
e Can remaining contaminants be managed by excluding exposure pathways
through engineered barriers and environmental land use controls (ELUCSs)?

Samples of surface and subsurface soil will be collected for analysis as described in the
IMWP in order to assess the level of contamination. A site map showing the assessment
boundaries is provided in Figure 2 in the IMWP.  Detailed information on the sample
locations and sample depths are provided in the IMWP.

The decision rules for the LSF facility can be stated as follows.

e Where TCLP lead levels exceed the regulatory threshold for characteristically
hazardous sources of lead contamination, an appropriate interim measures
removal or treatment plan will be prepared for the facility.

e Where total lead levels exceed the USEPA Region 9 preliminary remediation goal
of 800 mg/kg for a commercial/industrial exposure scenario, then LSF may opt to
resample the specific locations associated with elevated contaminant levels. If
any of the resample results confirm the original data, LSF will consider the two
options listed below. If all the resample results are below USEPA Region 9 PRG,
no further remedial action will be pursued at the property;

e |If soil lead levels exceed the USEPA Region 9 PRG, LSF may pursue
development of a site-specific lead cleanup level using USEPA’s Adult Lead
Model, or pursue an exposure route exclusion through the use of engineered
barriers or ELUCs; or

e |If an exposure route cannot be eliminated through exposure route exclusion or
ELUCs, then LSF may develop an Interim Measures to address total lead
contamination.
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Section 4.0 Sampling Procedures

The following sections detail the procedures that will be followed during the IM at the
LSF facility. This section presents the FSP for the facility.

4.1 Sample Network Design and Rationale

Sample locations, analytical parameters, and frequency of sampling are discussed in the
IMWP. Figure 2 in the IMWP shows the intended soil sampling locations, which is fully
incorporated into this QAPP through reference. It is possible, however, that depending on
the nature of encountered field conditions, sampling locations may be changed. The
person who shall be responsible for making such decisions will be the Site Field Manager
whose responsibilities are described in Section 2 of this QAPP.

4.2  Sampling Procedures

The field sampling procedures are discussed in the IMWP and the field sampling SOPs
are presented in Appendix D. A site-wide grid pattern of twenty surface and subsurface
borings for soil (see Figure 2 in the IMWP) will be established using a base grid and a
supplemental grid. Discrete soil samples will be collected at each boring in the 0- to 6-
inch interval and at every two feet in depth, beginning at 6 inches below ground surface
(bgs) and continuing to the above the interface of the groundwater/vadose zone.
Groundwater on lakefront parcels near the facility has been encountered as shallow as 4
feet below ground surface (bgs), with most encountered at approximately 11 to 14 ft bgs.
No soil samples will be obtained at or below the water table. Up to 8 samples will be
collected from each boring. Geoprobe direct push sampling techniques will be utilized
using a Bob-cat or truck mounted rig.

The twenty surface (0-6” bgs) samples will be analyzed for total lead. TCLP lead analysis
will be performed on surface soil samples if total lead concentrations exceed 100 mg/kg.
All subsurface samples (> 6” bgs) will be analyzed for TCLP lead. Field QA/QC
requirements for each environmental medium is shown in Table 2. The laboratory SOPs
for these analytical parameters are presented in Appendix C. All sample container
preservation and volume requirements are outlined in Section 7 and summarized in Table
3.

4.3  Sample Handling and Analysis

All soil samples will be shipped to STL for laboratory analysis. Laboratory test
parameters for the sampling program will include analysis for the following parameters:

e Total lead;
e Toxicity characteristic leaching procedure (TCLP) lead; and
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Total lead will be analyzed using SW846-Method 6010; TCLP lead will be analyzed
using SW-846 Methods 1310/6010. Quality assurance/quality control (QA/QC) samples
will be submitted in accordance with the QAPP protocols presented in the following
sections. Requirements for QA/QC samples are presented in Table 2.

4.4 Decontamination Procedures

All sampling equipment will be decontaminated before being used to collect a sample.
The decontamination protocol for sampling equipment is presented in Table 4.
Whenever possible, disposable sampling supplies will be used (e.g., plastic scoops,
aluminum trays, disposable bailers) to minimize the quantity of decontamination fluids.
The management of water generated during decontamination will be in accordance with
the requirements outlined in Section 4.5. All decontamination wastewater will be
containerized.

4.5 Management of Investigation Derived Wastes

For purposes of this IM, investigative-derived wastes (IDW) are defined as any by-
product of the field activities that is suspected or known to be contaminated with any
hazardous substances. The performance of field activities may produce waste products
such as decontamination wastewater and expendable personnel protective equipment. In
order to collect the decontamination wastewater, DOT-approved containers will be set up
in a central area where sampling teams can empty 5-gallon buckets from decontamination
procedures performed during sampling activities.

Each type of waste will be segregated during the field activity and containerized
separately. All storage containers will be labeled appropriately. Deigan and Associates,
LL will refer to the U.S. EPA’s Management of Investigation-Derived Wastes During
Site Inspections (U.S. EPA, 1991) for guidance on off-site disposal policy, if this action is
deemed necessary.
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Section 5.0 Custody Procedures

Proper sample handling and custody procedures are important to ensuring the quality and
validity of data obtained through field and laboratory analyses. Custody procedures will
be used to document the authenticity of data collected during the LSF Interim Measures.
The data requiring custody procedures includes field samples and data files that can
include field books, logs, and laboratory reports. An item is considered in custody if it is
in a person’s possession, in view of the person after being in their possession, sealed in a
manner that it cannot be tampered with after having been in possession, or in a secure
area restricted to authorize personnel.

Sample handling procedures include field documentation, chain of custody
documentation, sample shipment, and laboratory sample tracking. Various aspects of
sample handling and shipment as well as the proposed sample identification system and
documentation are discussed in the following sections.

5.1 Field Custody Procedures
5.1.1 Field Books

Detailed records of the field activities will be maintained in field books dedicated to the
LSF facility site. Entries will be dated and signed by personnel recording the data. The
entries will be made in ink. Each field book will have a unique numerical identifier
permanently attached and each page will be numbered permitting indexing of key data.
At a minimum, information recorded in the field books will include documentation of
sample locations, sampling times, types of samples collected, weather conditions, and
any other information pertinent to the assessment.

5.1.2 Field Identification System

Each sample collected during the Interim Measures will be given a unique identification
code. Each unique sample identification will consist of the following:

e Project identification code. A three letter designation identifying the property
from which the sample was collected. Examples of this include the following:

LIl—Lake Shore Foundry facility, Interim Measures Investigation Sample
LIC—Lake Shore Foundry facility, Interim Measures Confirmation Sample

e Sample matrix code. Each sample will be further identified by a code
corresponding to the sample matrix:
SS - surface soil sample
SB - subsurface soil sample
FD - field duplicate sample.
EB — excavation bottom sample.
EW-excavation sidewall sample.
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Location Code & Sample Depth Interval or Compass Location. Each sample
will be identified by a location code and depth interval as follows (note that
surface soil samples will be numbered consecutively and not given an additional
location identifier). Sidewall confirmation samples will be given a compass
direction code (N, S, E, W). In addition, the depth interval (expressed in feet
below ground surface) for subsurface soil samples will be recorded for below
ground surface soil samples.

e Example. LI1-SB-GP-02 (5.5 ft.) — This example illustrates a subsurface soil
sample collected from the LSF facility interim measures investigation at
Geoprobe location 02 at a depth of 5 ¥ feet below ground surface.

Sample bottle labels will be placed on the sample bottles by STL prior to their shipment
to the site. Sample labels will then be scribed in the field prior to their being filled. The
sample collector will place the following information on the sample bottle label:

Sample identification

Date and time of sample collection

Samplers initials

Required analyses (if not pre- labeled by the laboratory)
Type of preservative (if not pre-labeled by the laboratory).

5.1.3 Field Sample Handling

The possession and handling of samples will be documented in the time of collection to
delivery to the laboratory. Field personnel are responsible for ensuring that chain-of —
custody procedures are followed. Field personnel will maintain custody of all samples
until they are relinquished to another custodian, a laboratory worker, or to the freight
shipper. The chain of custody standard operating procedure is located in Appendix D.

All samples must be catalogued on a COC form using sample identification codes. A
copy of the COC form is included in Appendix E. The date and time of collection will be
recorded on the form as well as the number of each type of sample, the method of
preservation, and the type of analysis.

5.1.4 Field Sample Packaging and Shipping

Samples will be packaged and transported in a manner that maintains the integrity of the
sample and permits the analysis to be performed within the prescribed holding time.
Prior to shipment each sample container will be inspected for label with the proper
sample identification code.

Samples will be either hand-delivered or shipped via overnight (FED EX) courier to the
STL University Park Illinois laboratory. The laboratory will be contacted in advance to
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expect shipment so that holding times of the samples will be conserved. The chain of
custody forms will be sealed in a plastic bag and transported inside the sample cooler. In
addition, any shipping receipts will be incorporated into the chain of custody
documentation. Samples will be packed in the cooler using bubble wrap packing
materials, or other similar protective shipping supplies. Any samples suspected of being
highly contaminated will additionally be sealed in a re-sealable bag. The cooler will be
taped closed using custody seals provided by STL to prevent tampering during transport.
Upon relinquishing the sample cooler to STL, field personnel will sign custody of the
samples over to the laboratory by signing and dating the bottom of the COC form. One
copy of the COC documentation will be retained by the field manager and a second copy
will be retained by the laboratory. The integrity of the custody seals shall be noted by
STL on the COC form upon arrival.

5.1.5 Field Documentation

Field COC procedures will ensure the proper documentation of each sample from
collection in the field until delivery at the laboratory. Custody of samples shall be
maintained and documented at all times. This documentation for each sample will
include the following information:

e COC form.
e Sample label with sample identification code.
e Shipping documents.

This field documentation will allow for proper identification and verification of all
samples on arrival at STL Labs.

5.2 Laboratory Chain of Custody

STL will perform laboratory custody procedures for sample receiving and logging,
sample storage, tracking during sample preparation and analysis, and storage of data in
accordance with their standard operating procedures. The STL project manager will be
responsible for ensuring that laboratory custody protocol is maintained. The laboratories
standard operating procedure for sample custody is presented in Section 5.7 of the
laboratory QA manual. The laboratory QA manual is presented on a CD-ROM in
Appendix B.

5.3 Final Evidence Files Custody Procedure

Deigan & Associates, LLC will be responsible for the custody of the evidence files and
maintain and update the contents of the files during the project. The evidence files will
include all records relevant to sampling and analysis activities such as boring logs, Field
logs, photographs, subcontractor reports, laboratory data deliverables, COC forms, and
data reviews. Deigan & Associates, LLC will turn over these files to LSF. Lake Shore
Foundry shall preserve during the pendency of the Agreed Order and for a minimum of
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six (6) years after its termination, all data, records, and documents in its possession or in
the possession of its divisions, officers, employees, agents, contractors, successors, and
assigns which relate in any way to this Order or to hazardous waste management and/or
disposal at the Facility. After six (6) years, Lake Shore Foundry shall make such records
available to USEPA for inspection or shall provide copies of any such records to USEPA.
Lake Shore Foundry shall notify USEPA, in writing, at least thirty (30) days prior to the
destruction of any such records, and shall provide USEPA with the opportunity to take
possession of any such records.
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Section 6.0 Calibration Procedures and Frequency

The calibration procedures to be employed for both the field and laboratory instruments
used during the LSF Interim Measures are referenced in this section. Measuring and test
equipment used in the field and laboratory will be subjected to a formal calibration
program. The program will require equipment of the proper type, range, accuracy, and
precision to provide data compatible with the specified requirements and the desired
results. Calibration of measuring and test equipment may be performed internally using
in-house reference standards were externally by agencies or manufacturers. The
responsibility for the calibration of lab equipment rests with STL. The responsibility for
calibration of field equipment rests with Deigan & Associates, LLC and its suppliers and
vendors. Documented and approved procedures will be used for calibrating measuring
and testing equipment. Widely accepted procedures, such as those published by USEPA
and ASTM, or procedures provided by manufacturer’s equipment manuals will be
adopted.

Calibrated equipment will be uniquely identified by the manufacturer’s serial number, a
unique equipment identification number, or other means. This identification, along with
a label indicating when the next calibration is due will be attached to the equipment. If
this is not possible, the records traceable to the equipment will be readily available for
reference. It will be the responsibility of all equipment operators to check the calibration
status from the due date labels or records prior to using the equipment.

Measuring and testing equipment will be calibrated at prescribed intervals and as part of
operational use. Frequency will be based in the type of equipment, its inherent stability,
manufacturer’s recommendations, values given in national standards, intended use, and
experience. Equipment will be calibrated whenever possible using reference standards
having known relationships to nationally recognized standards or accepted values of
physical constants. If national standards do not exist, the basis for calibration will be
documented.

Physical and chemical reference standards will be used only for calibration. Equipment
that fails calibration or becomes inoperable during use will be removed from service,
segregated to prevent inadvertent use, and tagged to indicate the fault. Such equipment
will be recalibrated and repaired to the satisfaction of the laboratory personnel or Deigan
& Associates, LLC field personnel as applicable. Equipment that cannot be repaired will
be replaced. Records will be prepared and maintained for each piece of calibrated
measuring and test equipment to document that established calibration procedures have
been followed. Records for subcontractor field equipment and Deigan & Associates,
LLC equipment used only for this specific project will be kept in the project files. STL
will maintain laboratory calibration records.

6.1 Field Instrument Calibration
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Instruments used to gather, generate, or measure field data will be calibrated in sufficient
frequency and in such a manner that accuracy and reproducibility of results are consistent
with the manufacturer’s recommendations. Field measurement instruments may include
pH meters, PID, and particulate meters. As applicable, field instruments will be
calibrated daily prior to use the calibration will be consistent with the standard procedure.
The field calibration procedures are presented in the field SOPs located in Appendix D.

Calibration procedures will be documented in the field logbook and field sampling
sheets. Documentation will include the following:

Date and time of calibration

Identity of the person performing the calibration
Reference standard used if applicable

Reading taken and adjustments to attain proper reading
Any corrective action.

Trained personnel will operate the field measurement equipment in accordance with the
appropriate standard procedures and manufacturers specifications. Deigan & Associates,
LLC field staff will examine field measurement equipment used during field sampling to
verify that they are in proper operating condition. The field team leader will periodically
audit the calibration and field performance of the field equipment to ensure that the
system of field calibration meet the manufacturer’s specifications.

6.2 Laboratory Instrument Calibration

Proper calibration of laboratory equipment is a key element in the quality of the analysis
done by the laboratory. Each type of instrumentation and each USEPA approved method
have specific requirements for the calibration procedures, depending on the analytes of
interest in the sample matrix. The calibration procedures and frequencies of the
equipment used to perform the analyses will be in accordance with requirements
established by the USEPA. The laboratory QA Manager will be responsible for ensuring
that the laboratory instrumentation is maintained in accordance with specifications.
Individual laboratory standard operating procedures will be followed for corrective
actions and preventative maintenance frequencies. Laboratory quality control, calibration
procedures, and corrective action procedures are discussed in Section 5 of the STL QA
Manual provided in Appendix B. Instruments and preventative maintenance is discussed
in Section 5.4 of the STL quality assurance manual provided in Appendix B.
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Section 7.0 Analytical Procedures

Soil samples collected during field sampling activities for the LSF Interim Measures
investigation will be analyzed by the STL of University Park, IL. STL has been
accredited by the IEPA for Drinking Water, Wastewater and Hazardous Waste Analyses
(Accreditation located in Appendix C). In order to preserve the integrity of samples
both before and during analyses, specific analytical methods and requirements for those
methods will be followed. Samples will be collected, prepared, and analyzed in
accordance with the analytical methods outlined in STL SOPs presented in Appendix B.
STL will coordinate all analytical services for these LSF Interim Measures. The specific
analytical method and reporting limits for each parameter are presented in Table 2.
Preparatory methods for analytical parameters are discussed in the laboratory SOPs
included in Appendix B.

Proper sample containers, preservation, holding times, and volumes for each analytical
parameter are outlined in Table 3. STL will provide all sample containers and
preservatives for this project. All sample containers supplied by STL will have been
cleaned according to USEPA standards, according to the procedures specified in U.S.
EPA’s Specifications and Guidance for Obtaining Contaminant-Free Sample Containers
(U.S. EPA, 1992) or the most current revision. It will be ensured that the bottles used for
the sampling activity do not contain target organic contaminants exceeding the level
specified in the above-mentioned document. Quality control documentation will be
supplied with the sample containers and preservatives in order to verify their purity, so
that containers and preservatives can be traced back to their certificate of analysis from
their lot number. The QC documentation and certificate of analysis shall be maintained
on file with STL. Additionally, laboratory-grade deionized water for rinsing field
equipment and instruments will be provided.
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Section 8.0 Internal Quality Control Checks

8.1  Field Quality Control Requirements

Where applicable, quality control checks will be strictly followed during the assessment
through the use of replicate measurements, equipment calibration checks, and data
verification by field personnel. Field sampling precision and data quality will be
evaluated through the use of sample duplicates, equipment blanks, and trip blanks.
Sample duplicates will provide decision information regarding homogeneity, handling,
transportation, storage and analysis. If there is any discrepancy in the sample data the
Deigan & Associates, LLC Project Manager will be notified and, if deemed necessary,
resampling of the questionable point will be scheduled. Requirements for field QA/QC
samples are listed in Table 2. QA/QC sample quantities are also identified in the site-
specific sampling plans. Collection of the samples will be in accordance with the
applicable SOPs in Appendix D.

8.2 Laboratory Quality Control Requirements

The laboratory identified in Section 7 of this QAPP has a QC program in place to ensure
the reliability and validity of the analysis performed at the laboratory. The laboratory QA
manager will be responsible for ensuring that the laboratory’s data precision and accuracy
are maintained in accordance with specifications. Internal laboratory duplicates and
calibration checks are performed on one of every 10 samples submitted for analysis.
Other internal laboratory quality assurance/quality control is performed according to
laboratory SOPs provided in Appendix B. Precision and accuracy laboratory controls
by parameter and matrix for STL are presented in Table 5.

All data obtained will be properly recorded. The data package will include a full
deliverable package capable of allowing the recipient to reconstruct QC information and
compare it to QC criteria. Any samples analyzed in nonconformance with the QC criteria
will be reanalyzed by the laboratory, if sufficient volume is available. It is expected that
sufficient volumes/weights of samples will be collected to allow for reanalysis when
necessary.
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Section 9.0 Data Reduction, Validation and Reporting

All data generated through field activities, or by the laboratory operation shall be reduced
and validated prior to reporting. No data shall be disseminated by the laboratory until it
has been subjected to these procedures which are summarized in subsections below. In
order to perform the data evaluation steps, the reported laboratory data will be supported
by data packages which include sample receipt and tracking information, COC records,
data summary forms, and raw analytical data for all field samples, standards, QC checks,
QC samples, and all other project specific documents that are generated.

9.1 Data Reduction
9.1.1 Field Data Reduction Procedures

Deigan & Associates, LLC field personnel will manage raw data during field activities.
Data such as geologic profiles and pH readings will be recorded on the appropriate field
forms provided in Appendix E or in field log books. The Deigan & Associates, LLC
data manager will periodically collect data gathered during investigation activities in
order to maintain results. As appropriate, the data manager will coordinate transfer of raw
data or computer formats such as Microsoft Excel to better organize and track incoming
data. This will enable the data manager to identify potential data gaps. Any flaws in
field QA/QC will be brought to the attention of the QA manager.

9.1.2 Laboratory Data Reduction Procedures

The STL Project Manager will be responsible for laboratory data management. STL
procedures for data review and data reporting are discussed in Section 5.3 and 5.9 of the
STL QA manual, located in Appendix B. Analytical data reports generated by STL will
present sample results including all QA/QC samples. All data including QA/QC results
will become part of the project files and will be maintained by the data manager. Upon
report delivery, Deigan & Associates, LLC personnel will analyze laboratory data in
accordance with accepted methodologies and will supervise the data management.
Additionally, data preparation is presented in Section 5.9 of STL’s QA manual, provided
in Appendix B.

9.2 Data Validation

Data validation procedures shall be performed for both field and laboratory operations as
described below.

9.2.1 Procedures Used to Validate Field Data
The procedures to evaluate field data for this investigation include checking for

transcription errors and review of field log books, on the part of field crew members. This
task will be the responsibility of the Field Manager, who will otherwise not participate in



Lake Shore Foundry QAPP
Revision: 0

4/27/2007

Page: 22

making any of the field measurements, or in adding notes, data or other information to
the log book.

9.2.2 Procedures Used to Validate Laboratory Data

Procedures to validate laboratory data will be derived from the U.S. EPA’s Contract
Laboratory Program, National Functional Guidelines For Organic Data Review, and
Contract Laboratory Program, National Functional Guidelines for Inorganic Data
Review. Essentially, all technical holding times shall be reviewed, instrument
performance check sample results shall be evaluated, and results of initial and continuing
calibration will be reviewed and evaluated. Also, results of all blanks, surrogate spikes,
MS/MSDs, laboratory control samples, and target compound identification and
quantitation will be reviewed/evaluated. The laboratory that generates the data will perform
data validation. Data validation results in accepted, qualified, or rejected data. All fixed
laboratory data will be validated by the laboratory. The validation procedure specifies the
verification process of every quality-control measure used in the field and laboratory. Data
validation procedures followed by STL are discussed in Section 5.3 of the STL QA Manual
provided in Appendix C. Each analytical report will be reviewed for compliance with the
applicable methods and for the quality of the data reported.

The overall completeness of the data package will also be evaluated by the Deigan &
Associates, LLC Data Manager. Completeness checks will be administered to determine
whether deliverables specified in the QAPP are present. At a minimum, deliverables will
include sample chain-of-custody forms, analytical results, QC summaries, and supporting
raw data from instrument printouts. The reviewer will determine whether all required
items are present and request copies of missing deliverables.

9.3  Data Reporting

Data reporting procedures shall be carried out for field and laboratory operations as
indicated below.

9.3.1 Field Data Reporting

Field data reporting shall be conducted principally through the transmission of report
sheets containing tabulated results of all measurements made in the field, and
documentation of all field calibration activities.

9.3.2 Laboratory Data Reporting

The Deigan and Associates QA Manager must perform a final review of the report
summaries and case narratives to determine whether the report meets project
requirements. The data package submitted will be a "CLP-like" data package consisting
of all the information presented in a CLP data package (but without the CLP forms).

9.4  Data Acquisition Requirements and Data Quality Management
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The Deigan & Associates, LLC data manager will periodically collect data gathered
during investigation activities in order to maintain results. As appropriate, the data
manager will coordinate transfer of raw data or computer formats such as Microsoft
Excel to better organize and track incoming data. This will enable the data manager to
identify potential data gaps.
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10.0 Performance and Systems Audits and Frequency

Performance and system audits will be completed to ensure that the field sampling
activities and laboratory analyses are performed following the procedures established in
this QAPP, including the attached standard operating procedures and site-specific
sampling plans. The audits may be either internally- or externally-lead as described
below.

10.1 Technical Systems Audits

Generally, system audits are qualitative measure of adherence to sampling quality
assurance measures overall, including sample collection handling, decontamination
procedures, COC, and recording requirements in the field. They may also include sample
receiving, sample log-in, and instrument operating records review in the laboratory.

10.1.1 Field Data

Deigan & Associates, LLC field geologist will be present at the site during sampling
activities. The geologist will be in contact with the Deigan & Associates, LLC Project
Manager, who will then review compliance with the project objectives and sampling
protocol outlined in this QAPP. Any anticipated modifications to the QAPP sampling or
measuring procedures will be reported to the LSF’s and USEPA's Project Manager.
Deigan & Associates, LLC field staff will report modifications to the Deigan &
Associates. LLC Project Manager and document such modifications in the field logbook.

Sample data precision will be determined by the collection and subsequent analysis of
sample duplicates, equipment blanks, and trip blanks to verify reproducibility.

10.1.2 Field Screening Instruments

Deigan & Associates, LLC field technical staff will audit and maintain the performance
of field screening instruments. Instruments will be calibrated according to the standard
procedures located in Appendix D and regular preventative maintenance will be
performed as described in Table 4.

10.1.3 Report Preparation

The reports generated by this Interim Measures work will be submitted to LSF and
USEPA. All reports will undergo a technical peer review conducted by the Deigan &
Associates, LLC technical team. Deigan & Associates, LLC team will sign off on the
report indicating such review.

10.1.4 Laboratory Data
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Laboratory results will be reviewed for compliance against the project reporting limits.
This review will be done by Deigan & Associates, LLC data management specialist.

10.2 Performance Evaluation Audits

Generally, performance audits are a quantitative measure of field sample collection and
laboratory analyses quality.

10.2.1 Field Audits

Deigan & Associates, LLC QA Manager will conduct audits of field activities. USEPA
may also conduct an independent field audit. At least one field audit will be completed
near the beginning of sample collection activities. A second audit will occur during
implementation of the interim action. The field audit will include the following checklist:

Review of field sampling records

Review of field measurement procedures

Examination of sample identification

Review of field instrument calibration records and procedures
Recalibration of the field the instruments

Review of the sample handling and packaging procedures

e Review of chain of custody procedures.

If deficiencies are observed during the audit, the deficiency shall be noted in writing and
a follow-up audit may be completed if deemed necessary by the Deigan & Associates,
LLC QA Manager. Corrective action procedures may need to be implemented depending
on the findings of the audit. Such actions will be documented in the field logbook.

10.2.2 Laboratory Audits

STL will perform the analytical services required during these assessments. STL's
laboratory certifications are presented in Appendix C. The STL QA manager will be
responsible for ensuring that the laboratory data precision and accuracy are maintained in
accordance with specifications and laboratory SOPs. STL may also be audited by USEPA
or IEPA, at the agencies discretion.
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11.0 Preventative Maintenance

11.1 Field Instrument Preventative Maintenance

The field equipment for this project includes routine sampling equipment and a photo-
ionization detector. Specific preventative maintenance procedures to be followed for
field equipment are based on those recommended by the manufacturer. Field instruments
will be checked and calibrated daily before use. Calibration checks will be documented
on the Field Calibration log sheets. The maintenance schedule and trouble-shooting
procedures for field instruments are indicated in Table 4 as well. Critical spare parts such
as tape and batteries will be kept on-site to reduce potential downtime. Backup
instruments and equipment will be available on-site or within 1-day shipment to avoid
delays in the field schedule.

11.2 Laboratory Instrument Preventative Maintenance

As part of the QA Program Plan, a routine preventative maintenance program is
conducted by STL to minimize the occurrence of instrument failure and other system
malfunctions. Designated laboratory employees regularly perform routine scheduled
maintenance and repair of [or coordinate with the vendor for the repair of] all
instruments. All maintenance that is performed is documented in the laboratory's
operating record. All laboratory instruments are maintained in accordance with
manufacturer's specifications. Instruments and preventative maintenance is discussed in
Section 5.4 of the STL quality assurance manual provided in Appendix B.
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12.0 Specific Routine Procedures Used to Evaluated Data Precision,
Accuracy and Completeness

The purpose of this section is to indicate the methods by which it will be ensured that the
data collected for this investigation falls in line with the data quality objectives (DQOs)
for the site. Factors considered in this assessment include, but are not limited to:

- The risk assessment parameters chosen based on conditions and possible receptors
involved in a project (i.e. ecological data quality levels, human health data quality
levels, soil screening guidance, and the like).

- The contaminants known and/or suspected to be of concern on a project, as they
relate to the data quality level parameters chosen.

- The choice of analytical and sample preparation methods for contaminants of
concern, whose method detection limits will meet or exceed the data quality level
concentrations for those contaminants.

Once these goals and objectives are evaluated and chosen, analytical data quality will be
assessed to determine if the objectives have been met. In addition, the data will be
reviewed for indications of interferences to results caused by sample matrices, cross
contamination during sampling, cross contamination in the laboratory, and sample
preservation and storage anomalies (i.e., samples holding time or analytical instrument
problems). Data verification may result in accepted, qualified, or rejected data.

12.1 Accuracy Assessment
Accuracy for the metals analysis will be assessed through determination of percent
recoveries for laboratory control samples, (as well as MS samples). Percent recovery for

MS/MSD results is determined according to the following equation:

% R = (Amount in Spiked Sample - Amount in Sample) x 100
Known amount added

Percent recovery for LCS and surrogate compound results is determined according to the
following equation:

% R = Experimental Concentration x 100
Known amount added

12.2 Precision Assessment

The relative percent difference (RPD) between the spike and matrix spike, or matrix
spike and sample duplicate in the case of metals, and field duplicate pair or laboratory
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duplicate pair is calculated to compare to precision DQOs and plotted. The RPD is
calculated according to the following formula.

RPD = (Amount in Sample 1 - Amount in Sample 2) X 100
0.5(Amount is Sample 1 + Amount in Sample 2)

12.3 Completeness Assessment

Completeness is the ratio of the number of valid sample results to the total number of
samples analyzed with a specific matrix and/or analysis. Following completion of the
analytical testing, the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) X 100
(number of measurements planned)

12.4 Assessment of Data

The assessment of the data obtained from the investigation is a critical part of
determining what the next step in the RCRA Corrective Action process should be. It
must be determined if the data are of the appropriate quality, quantity and
representativeness to support the project objectives. The affect of the loss of data deemed
unacceptable for use, for whatever reason, on the project objectives must be discussed.

The field and laboratory data collected during this investigation will be used to evaluate
the nature and extent of contamination at the site. The QC results associated with each
analytical parameter for each matrix will be compared to the objectives presented in
Section 3 of this QAPP. Only data generated in association with QC results meeting these
objectives will be considered useable for decision making purposes. In addition, the data
obtained will be both qualitatively and quantitatively assessed on a projectwide, matrix-
specific, parameter-specific and unit-specific basis. This assessment will be performed by
the Deigan and Associates. LLC QA Manager and the results presented and discussed in
the final investigation report. Factors to be considered in this assessment of field and
laboratory data will include, but not necessarily be limited to, the following.

- Were all samples obtained using the methodologies and SOPs proposed in the
QAPP?

- Were all proposed analyses performed according to the SOPs provided in the
QAPP?

- Were samples obtained from all proposed sampling locations and depths?

- Do any analytical results exhibit elevated detection limits due to matrix
interferences or contaminants present at high concentrations?

- Were any analytes not expected to be present at the facility, or a given unit,
identified as either target parameters or Tentatively Identified Compounds
(TICs)?
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Were all field and laboratory data validated according to the validation protocols,
including project-specific QC objectives, proposed in the QAPP?

Which data sets were found to be unusable (qualified as “R”) based on the data
validation results?

Which data sets were found to be usable for limited purposes (qualified as “J”)
based on the data validation results?

What affect do qualifiers applied as a result of data validation have on the ability
to implement the project decision rules?

Has sufficient data of appropriate quality been generated to support a human
health and/or ecological screening risk assessment?

Were the human health and/or ecological screening risk assessments conducted
properly?

Can valid conclusions be drawn for all matrices at each unit and/or area under
investigation?

Were all issues requiring corrective action fully resolved?

Were the project-specific decision rules used as proposed during the actual
investigation?

For any cases where the proposed procedures and/or requirements have not been
met, has the affect of these issues on the project objectives been evaluated?

Have any remaining data gaps been identified and summarized in the final
investigation report?

Based on the overall findings of the investigation and this assessment, were the
original project objectives appropriately defined? If not, have revised project
objectives been developed?
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13.0 Corrective Action

Corrective action is the process of identifying, recommending, approving and
implementing measures to counter unacceptable procedures or out of QC performance
which can affect data quality. Corrective action can occur during field activities,
laboratory analyses, data validation and data assessment. All corrective action proposed
and implemented should be documented in the QA section of the deliverable. Corrective
action should only be implemented after approval by the Deigan & Associates, LLC
project Manager, or his designee. If immediate corrective action is required, approvals
secured by telephone from the Deigan & Associates, LLC project manager should be
documented in an additional memorandum. For noncompliance problems, a formal
corrective action program will be determined and implemented at the time the problem is
identified. The person who identifies the problem is responsible for notifying the Deigan
& Associates, LLC project manager, who in turn will notify the U.S. EPA RCRA Project
Manager. If the problem is analytical in nature, information on these problems will be
promptly communicated to the U.S. EPA RCRA Project Manager. Implementation of
corrective action will be confirmed in writing through the same channels. Any
nonconformance with the established QC procedures in the QAPP/FSP or IMWP will be
identified and corrected in accordance with the QAPP. The Deigan & Associates, LLC
Project Manager, or his designee, will issue a nonconformance report for each
nonconformance condition.

13.1 Field Corrective Action

Corrective action in the field may be needed when the sample network is changed (e.g.,
more/less samples, sampling locations other than those specified in the QAPP, etc.),
sampling procedures and/or field analytical procedures require modification, etc. due to
unexpected conditions. In general, the field team (technician, Deigan & Associates, LLC
Project Manager, and Deigan & Associates, LLC QA Officer) may identify the need for
corrective action. The field staff in consultation with the field team leader will
recommend a corrective action. The Deigan & Associates, LLC Project Manager will
approve the corrective measure which will be implemented by the field team. It will be
the responsibility of the Deigan & Associates, LLC Project Manager to ensure the
corrective action has been implemented.

If the corrective action will supplement the existing sampling plan (i.e., additional soil
borings) using existing and approved procedures in the QAPP, corrective action approved
by the Deigan & Associates, LLC Project Manager will be documented. If corrective
actions result in less samples (or analytical fractions), alternate locations, etc., which may
cause project QA objectives not to be achieved, it will be necessary that all levels of
project management, including the U.S. EPA RCRA Project Manager, concur with the
proposed action.

Corrective action resulting from internal field audits will be implemented immediately if
data may be adversely affected due to unapproved or improper use of approved methods.
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The Deigan & Associates, LLC QA officer will identify deficiencies and recommend
corrective action to the Deigan & Associates, LLC Project Manager. Implementation of
corrective actions will be performed by the Deigan & Associates, LLC field operations
manager and field team. Corrective action will be documented in QA section of the
deliverables.

Corrective actions will be implemented and documented in the field record book. No staff
member will initiate corrective action without prior communication of findings through
the proper channels. If corrective actions are insufficient, work may be stopped by the
U.S. EPA RCRA Project Manager.

If at any time a corrective action issue is identified which directly impacts project DQOs,
the U.S. EPA RCRA Project Manager and/or the U.S. EPA RCRA Enforcement QA
Coordinator will be notified immediately.

13.2 Laboratory Corrective Action

Corrective action in the laboratory may occur prior to, during and after initial analyses. A
number of conditions such as broken sample containers, multiple phases, low/high pH
readings, potentially high concentration samples may be identified during sample log-in
or just prior to analysis. Following consultation with lab analysts and section leaders, it
may be necessary for the STL QC manager to approve the implementation of corrective
action. The SOPs included in Appendix C of this QAPP specify some conditions during
or after analysis that may automatically trigger corrective action or optional procedures.
These conditions may include dilution of samples, additional sample extract cleanup, and
automatic reinjection/reanalysis when certain QC criteria are not met, etc. A summary of
method-specific corrective actions are found in the SOPs in Appendix C. The bench
chemist will identify the need for corrective action. The STL manager, in consultation
with the staff, will approve the required corrective action to be implemented by the
laboratory staff. The STL QA manager will ensure implementation and documentation of
the corrective action. If the nonconformance causes project objectives not to be achieved,
it will be necessary to inform all levels of project management, including the U.S. EPA
RCRA Project Manager, to concur with the corrective action. These corrective actions are
performed prior to release of the data from the laboratory. The corrective action will be
documented in both the STL's corrective action log (signed by analyst, section leader and
QC coordinator), and the narrative data report sent from the laboratory to the Deigan &
Associates, LLC data validator. If corrective action does not rectify the situation, the
laboratory will contact the Deigan & Associates, LLC Project Manager.

13.3 Corrective Action During Data Validation and Data Assessment

The facility may identify the need for corrective action during either the data validation
or data assessment. Potential types of corrective action may include resampling by the
field team or reinjection/reanalysis of samples by the laboratory. These actions are
dependent upon the ability to mobilize the field team, whether the data to be collected is
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necessary to meet the required QA objectives (e.g., the holding time for samples is not
exceeded, etc.). If the Deigan & Associates, LLC data assessor identifies a corrective
action situation, it is the Deigan & Associates, LLC Project Manager who will be
responsible for approving the implementation of corrective action, including resampling,
during data assessment. All corrective actions of this type will be documented by the
Deigan & Associates, LLC QA manager.
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14.0 Quality Assurance Reports to Management

The deliverable associated with the tasks identified in the IMWP will contain a separate
QA section in which data quality information collected during the task is summarized.
The section will include the QA officer report on the accuracy, precision, and
completeness of the data, as well as the results of the performance and system audits, and
any corrective action needed or taken during the project.
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Figure 1
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Parameter

Metals

Notes:

Table 5
Precision and Accuracy Laboratory Controls by Parameter and Matrix for STL
Lake Shore Foundry Interim Measures

Water Soil
Compound Accuracy Precision Accuracy Precision
LCSLL LCSUL LCS RPD LCSLL LCSUL LCS RPD
Antimony 80 120 20 80 120 20
Arsenic 80 120 20 80 120 20
Barium 80 120 20 80 120 20
Beryllium 80 120 20 80 120 20
Cadmium 80 120 20 80 120 20
Chromium 80 120 20 80 120 20
Cobalt 80 120 20 80 120 20
Copper 80 120 20 80 120 20
Lead 80 120 20 80 120 20
Mercury 80 120 20 80 120 20
Nickel 80 120 20 80 120 20
Selenium 80 120 20 80 120 20
Silver 80 120 20 80 120 20
Thallium 80 120 20 80 120 20
Tin 80 120 20 80 120 20
Vanadium 80 120 20 80 120 20
Zinc 80 120 20 80 120 20
Calcium 80 120 20 80 120 20
Magnesium 80 120 20 80 120 20
Potassium 80 120 20 80 120 20
Sodium 80 120 20 80 120 20
Iron 80 120 20 80 120 20
Manganese 80 120 20 80 120 20
Cyanide 85 115 20 85 115 20

Accuracy & Precision limits are based on the laboratory's internal statistical control limits and are subject to change based upond updates to the
database. The limits listed above for metals are default limits for LCS recoveries. Recoveries for the MS/MSD are 80-120% for method
SW846(6010) and 75-125% for Method SW846(6020).

When sufficient sample for MS/MSD analyses are not provided by client, laboratory performs LCS/LCD to satisfy this QC requirement.
Not all compounds will be used to provide corrective action for out-of control LCS recoveries; laboratory will determine these compounds.
LCSLL - laboratory control sample lower limit (or surrogate lower limit for surrogates)
LCSUL - laboratory control sample upper limit (or surrogate upper limit for surrogates)
LCSRPD - laboratory control sample relative percent difference.
Source: STL SOPs (Appenidix B)

Deigan and Associates, LLC
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Professional Qualifications

Gary J. Deigan
Principal

Credentials

Southern Illinois University,
B.S. Civil Engineering Technology,
1983

Member, Solid Waste Association of
North America (SWANA), Air & Waste
Management Assn., National
Brownfields Assn.

Professional History

Deigan & Associates, LLC
1998 to Present

Entrix, Inc., 1998

Roy F. Weston, Inc., 1984-1998

Qualifications & Experience Overview

Mr. Deigan has over 20 years experience
in a wide variety of civil/environmental
engineering projects from baseline data
collection, feasibility studies, and
conceptual planning through facility
design and remedial/construction
management. Primary applications have
been in the areas of environmental
liability — management for  former
industrial and redeveloped municipal
properties. He has significant project
experience in solid waste consulting,
RCRA permitting, CERCLA project
planning and implementation;
environmental due diligence reviews,
strategic ~ environmental planning,
impaired and brownfield property

Yiﬁ\‘\ Deigan & Associates, LLC

Environmental Consultants

redevelopment, technical project
management, and  marketing  of
professional services.

Mr. Deigan has consulted on numerous
Siting of Regional Pollution Control
facilities throughout Illinois, including
landfill and waste transfer station and
compost facilities. He has also been
called upon extensively by
municipalities to review environmental
impact of independent power plant
development projects. He has focused
expertise in investigation, design, and
remedial planning and  risk-based
closure/redevelopment at active and
former wood preserving sites, smelting
and foundry sites, chlorinated solvent
sites, LUST sites, and a variety of multi-
contaminant Brownfield sites.

His clients include small businesses,
property buyers and sellers municipal
and county government, law firms, and
Fortune 500 Firms. He has presented
technical papers at a variety of seminars
and technical conferences. He has served
as an expert witness and given testimony
on numerous environmental cases and
public hearings.

References are available upon request.

Sustainable Environmental Solutions
www.deiganassociates.com



Professional Qualifications

Mary Therese Bosko, CPSS

Education
B.S., Forest Science, University of Illinois
M.S., Forest Soils, Virginia Tech

Key Projects/Experience Overview

Site  Remediation Work Plan, Several
Sites, lllinois, Confidential Client, Risk
Assessment Specialist. Developed IEPA
TACO (35 IAC Part 742) Tier 2 and Tier 3
remediation objectives for metals and PAHs
in surface and subsurface soil as part of Site
Remediation Program (35 IAC Part 740)
activities at six operating compressor
stations. Tier 3 objectives were reviewed
and approved by the IEPA Pollution Control
Board.

Remediation Objective Report, MGP
Site, Illinois, Confidential Client, Risk
Assessment Specialist. Proposed Tier 1,
Tier 2, and Tier 3 remediation objectives for
a historical MGP site in Illinois following
IEPA TACO (35 IAC Part 742)
methodology. Site contaminants included
PAHs and heavy metals, found in both soil
and groundwater.

Environmental Assessment, Job Corps
Training Facility Site, Chicago, IL, City
of Chicago, Department of Environment,
Risk Assessment Specialist. Member of
interdisciplinary team of scientists and
engineers that prepared a site management
plan for this brownfield site converted from
industrial property to an educational center.
This 17.5-acre site was filled with dredge
material from the adjacent Chicago Sanitary
and Ship Canal. The risk assessment
identified PCB- and lead-contaminated soils
that required remediation. The Bowers
model was used to develop lead cleanup

?ﬁ\ Deigan & Associates, LLC

Environmental Consultants

levels for adult receptors with approval of
the methodology from the IEPA.

Environmental  Assessment,  Former
Burnside Steel Foundry, Chicago, IL,
City of Chicago, Department of
Environment, Risk Assessment Specialist.
Member of an interdisciplinary team that
prepared a site management plan for this
brownfield site under the IEPA Site
Remediation Program. Responsible for the
risk assessment, which indicated a limited
area of PAH-contaminated soil that needed
remediation prior to anticipated
redevelopment as an industrial property.

Environmental  Assessments, Various
Sites, Chicago, IL, Public Building
Commission of Chicago (PBCC), Risk
Assessment  Specialist.  Prepared  risk
assessments for five properties in Chicago
located by the PBCC as sites for new
schools. The properties were prior industrial
sites or adjacent to existing industrial areas.
The risk assessments evaluated whether the
sites posed any significant risks to those
students and staff who would occupy
schools at these locations, as well as to those
persons involved in developing and
constructing the sites. All risk assessments
were part of the site management plans for
the properties and were reviewed by IEPA
under the Site Remediation Program.

Human Health and Ecological Risk
Assessments,  Alternative Remedial
Contracting Strategy (ARCS) Program,
EPA, Region 1V, V, VI, IX, Risk
Assessment Specialist. Prepared numerous
multiple-pathway HHRAs and ERAs for
CERCLA National Priority Listing (NPL) sites
in Illinois, Indiana, Ohio, North Carolina, South
Carolina, Florida, Texas, Wisconsin,
Washington and Michigan. Work included
review, organization, and summarization of data
and calculation of risk estimates according to
EPA risk assessment guidance criteria.



Professional Qualifications

Kerry W. Van Allen
Sr. Geologist/Hydrogeologist

Education

Bachelor of Sciences in Geology, 1982;
University of Illinois, Champaign-Urbana,
IL.

Professional Affiliations

Member of American Institute of
Architects, National Water Well, and
Association of Engineering Geologists

Representative Experience

Over 20 years of technical and managerial
experience in  environmental and
geotechnical consulting related to
geologic and hydrogeologic
investigations. Investigations are
performed for determining the extent and
magnitude of contaminant impact of
commercial and/or industrial sites.
Assessments have been conducted on
numerous sites covering the entire
Midwest region for municipal, federal and
state government, and private sector
clientele. Over 16 years of experience in
conducting Phase I environmental site
assessments for financial institutions, real
estate  developers and  lawyers.
Assessments were conducted using
procedures recognized under regulatory
and/or ASTM guidelines.

Brownfield Projects

City of Chicago Brownfields Pilot
Program. Worked closely with the
Chicago Department of Environment and
Department of Planning & Development
on numerous projects to assess and
remediate abandoned industrial or waste
sites. Projects involved cooperation with

%Deigan & Associates, L1.C

Environmental Consultants

various governmental agencies and the
IEPA under the Illinois Site Remediation
Program.

Currently working with the Village of
Bartlett on investigation, remediating a
former industrial facility and several
commercial facilities. Worked closely
with the Village’s developer to ensure
IEPA concurrence on the remediation
goals and timing to meet critical deadlines
for the project development. This work is
being done through an U.S. EPA
Brownfields Grant. The end use of the
site will be the “Town Center”, which
includes both upscale commercial and
residential land use, located in downtown
Bartlett.  For the Village of Bartlett
project, we are currently working on
obtaining four NFR status letters through
the IEPA Site Remediation Program
(SRP) and the Leaking Underground
Storage Tank (LUST) Program.

IEPA SRP Projects

Over 16 years of experience as a principal
investigator and geologist for several
industrial facilities. Projects were
implemented through the former Illinois
Volunteer Cleanup Program and the
current Site Remediation Program.
Prepared technical work plans for
assessing soil and groundwater impact at
chemical manufacturing, paint
manufacturing, plating and other various
industrial sites throughout the Midwest.
Negotiated with IEPA Project Managers
to obtain site specific cleanup objectives,
and ensure adequate investigation to meet
the IEPA regulatory guidelines set forth
under [TAC Part 742. Most projects
included preparation of Remedial Action
Plans, specifying technical approach and

1



Professional Qualifications

costs.
Overseen the installation of soil and
groundwater remediation systems (i.e.,
vapor extraction, pump and treat,
bioremediation, chemical injection and
excavation). Most recent SRP projects
include the work being done for the
Village of Bartlett “Town Center” project,
as described above.

IEPA LUST Projects

Over 16 years of experience in conducting
Site Characterizations, Corrective Actions
and UST removal at northeastern Illinois
gasoline station facilities. Work was
conducted in accordance to applicable
IEPA LUST Program Part 732 regulatory
guidelines.  Principal investigator and
geologist for field efforts, oversight of
UST removal and remediation contractors.
Site characterizations included installation
of soil borings and monitoring wells to
assess soil and groundwater conditions on
the properties. Information was used to
determine classification of the sites.
Prepared technical work plans, reports and
necessary budget forms for UST owner
reimbursement through the IEPA LUST
Program funds. Most projects were
successful for obtaining the IEPA No
Further Remediation Letter (NFR),
therefore allowing site redevelopment as
either residential or commercial
properties.

Solid Waste Landfills

Consulting and expert testimony for
several Illinois Counties, pertaining to
technical review of solid waste landfill
siting  and/or  expansion  permit
applications.  Projects include detailed
review of all aspects of geologic,

%Deigan & Associates, L1.C
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hydrogeologic and geotechnical
investigations as it pertains to Section
39.2 of the Illinois Environmental
Protection Act, and IAC Parts 811 and
812 regulatory guidelines. Two of the
most recent projects included technical
review of landfill expansions for the
Streator Landfill and the Livingston
Landfill, both located in Livingston
County.

Background also includes experience as a
Principal field geologist/hydrogeologist
for several Illinois and Indiana solid waste
landfill siting applications and expansion
of existing facilities. Responsibilities
included oversight of all drilling and
monitor well installations, documenting
soil, bedrock and groundwater conditions.
Conducted field permeability, and
groundwater  quality  testing  for
determining background levels of select
parameters. Responsibilities also included
preparation of detailed geologic and
hydrogeologic maps, interpretation of
field data, and development of technical
documents summarizing findings.

Agrichemical Distribution Facilities
As part of the Illinois Department of
Agriculture study program, several
projects have been conducted to evaluate
agrichemical distribution facilities over
numerous state counties in Illinois.
Background information was obtained
from the facility owner or operator. Using
this information, the facilities were
assessed for pesticide, herbicide,
nitrate/nitrite concentrations.
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Richard Wright

Qualifications Summary

Mr. Wright holds a M.S. in Environmental Science from Governors State University. He
has been with the Chicago laboratory for 19 years and has considerable environmental
laboratory experience. Mr. Wright oversees analytical projects for a variety of industrial,
engineering and government clients. His experience includes laboratory project
management; project pricing and proposal preparation; project methodology review;
QAPP preparation; and sampling of groundwaters, soils, leachates and industrial waste
streams. He has expertise in sampling requirements and the design of sampling plans,
and previously managed the field sampling department.

Professional Experience

Project Manager STL Chicago 1992 to Present

Mr. Wright's experience includes managing Project Management section, laboratory
projects, and maintaining over-sight of Field Sampling operations. Responsible for
laboratory project management staff activity, for both internal and external clients, including
project assignment, forecasting revenues and workloads, planning, and continual
improvement projects. Project Manager duties include providing technical expertise and
quality assurance support relevant to analytical methods/procedures, quality assurance
policy and objectives, coordination of client and/or technical meetings, representing clients
in regulatory meetings, project prioritization and utilization of resources to ensure project
execution, service evaluations data deliverable and turnaround time requirements, report
deadlines, QAPP input, certifications, and overall project review. Responsible for providing
the laboratory staff with the project profiles, background data and documents necessary to
implement analytical activities. Monitor the progress of analytical activities for quality,
timeliness, changes in scope of work, and cost. Utilize and integrate managerial, technical
and support personnel to ensure project execution.

Field Manager 1987 - 1992

Responsible for preparing proposals, planning, coordinating and monitoring field project
activities. Administer project changes, provide technical and quality assurance support,
Sampling Plan and QAPP input, audits, prepare and review billing. Supervise and staff
field operations personnel. Review field documentation, work plans, operating practices,
safety plans and project reports.

Field Technician 1986 - 1987

Sampling groundwater monitoring wells, surface and industrial waters, leachates and
soils. Experienced in landfill gas migration, groundwater levels, NPDES compliance
monitoring, leachate levels, groundwater recharge data and monitoring well
assessments. Responsible for documentation of field sampling procedures and
recording of any deviations which may have occurred in the sampling process.
Coordinated sampling efforts with the laboratory log-in and management staff.

04-05 Page 1



|
Personnel Resume

Richard Wright

Statistics Instructor 1985 - 1986

Experience as a statistics instructor in self designed course which integrated theory with
the use of computerized analysis packages.

Education

» MS Environmental Science — Governors State University (1985)
» BA Environmental Science — Governors State University (1983)

Professional Training

» Participated in over thirty professional training seminars, conferences and
expositions pertaining to project management and field monitoring, analytical
chemistry, supervision, health and safety and proposal administration.

» Ethics Training

» Customer Service Training

04-05 Page 2
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STL Quality Assurance, Laboratory SOPs, and QA Manual on CD-ROM
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STL Chicago
STANDARD OPERATING PRACTICE (SOP) CHANGE FORM
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COPY #:
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3
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The following SOP change is in effect as of the stated date. This form will remain attached to the referenced SOP
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historical SOP record. Append this form to the front of the SOP copy.
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Table B-1 Summary of QC Check Definitions, Purpose, and Evaluation — Inorganics (Metals)

QC Check

Definition

Purpese

Evaluation

Calibration Blank
(Metals only)

Reagent water containing no analytes of
interest, but acidified to the same pH as all
samples

To determine the zero point of the
calibration curve for all initial and
continuing calibrations

Continued calibration blank responses
above 2x the MDL require corrective
action

CCcv

This verification of the initial calibration that
is requitred during the course of analysis at
periodic intervals. Continuing calibration
applies to both external standard and internal
standard calibration techniques, as well as to
linear and non-linear calibration models

To verify that instrument response is
reliable, and has not changed
significantly from the current ICAL

If the values for the analytes are outside
the acceptance criteria, the initial
calibration may not be stable. Results
associated with out-of-control CCV
results require reanalysis or flagging

Demonétmte
Acceptable Analyst
Capability

Analyst runs QC samples in series to establish
his/her ability to produce data of acceptable
accuracy and precision

To establish the analysts’ ability to
produce data of acceptable accuracy
and precision

The average recovery and standard
deviation of the replicate must be within
designated acceptance criteria.

Dilution test
(Metals only)

Analysis of a positive sample, wluch has been
diluted to a concentration 1/5" of the original,
to confirm that there is no interference in the
original sample analysis.

To assess matrix interference

Agreement within 10% between the
concentration for the undiluted sample
and 5x the concentration for the diluted
sample indicates the absenxe of
interferences, and such samples may be
analyzed without using MSA. Results
outside acceptance limits indicate a
possible matrix effect.

ICP: must run a post-digestion spike
GFAA: must run arecovery test

Duplicate Sample

Two identical portions of material collected
for chemical analysis, and identified by unique
alphanumeric codes. The duplicate may be
portioned from the same sample, or may be
two identical samples taken from the same
site. The two portions are taken and prepared
and analyzed identically. .

To provide information on the
heterogeneity of the sample matrix or
to determine the precision of the
intralaboratory analytical process for a
specific sample matrix

To provide information on the
heterogeneity of the sample matrix. The
greater the heterogeneity of the matrix,
the greater the RPD between the sample
and the duplicate

ICAL

Analysis of analytical standards at different
concentrations that are used to determine and
calibrate the quantitation range of the response
of the analytical detector or method

v

To establish a calibration curve for the
quantification of the analytes of
interest

Statistical procedures are used to
determine the relationship between the
signal response and the known .
concentration of analytes of interest
The ICAL must be successful before
any samples or other QC check samples
can be analyzed.

DL -
(6010 and 6020 only)

The process to determine the minimum
concentration of a substance (analyte) that an
instrument can differentiate fromnoise. The
procedure for calculating varies by method.

To provide a quarterly evaluation of
instrument sensitivity

IDLs must be established before
samples can be analyzed.

Interference check
solutions

A pair of solutions containing interfering
elements that are used to verify the correction

To verify the established correction
factors by analyzing the interference

No samples can be run if this check
does not pass acceptance criteria

(ICP only) factors of analytes of concern check solution at the beginning of the
analytical sequence

LCS containing all A QC standard of known composition To evaluate method performance by This is a required QC Check. The
analytes required to prepared using reagent free water or an inert assessing the ability of the lab/analyst | inability to achieve acceptable
be reported solid that is spiked with analytes of interest at | to successfully recover the target recoveries in the LCS indicate problems

the midpoint of the calibration curve or at the | analytes from a control (clean) matrix. | with the accuracy/bias of the

level of concern. : measurement system.
Linear dynamic range | High-level check standard periodically To verify quantitative accuracy of data | The QC check establishes the upper
ot high-level check analyzed to verify the linearity of the up to the high-level standard linear range of the calibration
standards (ICP only) | calibration curve at the upper end
Low-Level A reference standard that contains a quantity To confirm the accuracy of This QC check must be within

calibration check
standard
(ICP only)

of analyte (greater than or equal to 3x the
LOD (MDL))

measurements at or near the LOQ
(RL), It establishes the LOQ of the
calibration curve for those ICP
methods that rely on single point
calibration. It also may be used to
validate a client’s project RL

acceptance criteria before any samples
are analyzed.
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Table B-1 cont.

QC Check Definition Purpose Evaluation

MS A sample prepared by adding a know amount | To assess the performance of the The lack of acceptable recoveries in the
of targeted analyte(s) to an aliquot of a ‘method as applied to a particular matrix spike often points to problems
specific environmental sample matrix with the sample matrix. One test of this

is a comparison to the LCS recoveries.
If the corresponding LCS recoveries are
within acceptable limits, a matrix effect
is likely. The lab’should not correct for
recovery; only report the results of the
analyses and the associated MS results
and indicate that the results from these
i L analyses have increased uncertainty

MSD A 2% replicate MS prepared in the lab, spiked | To assess the performance of the When compared to the MS, the MSD
with an identical, known amount of targeted method as applied to a particular will provide information on the
analyte(s), and analyzed {o obtain.a measure of | matrix and provide information of the | heterogeneity of the sample matrix.
the precision of the recovery for each analyte | -homogeneity of the matrix. . o

MDL Verification A.low-level spike taken through the prep and To validate the MDL on. an ongoing If the MDL verification check fails,

Check . ;analytical steps at approxiimately 2x the MDL | basis reptep/reanalyze at a higher level to set

i, used to verify that the laboratory can detect a higher MDL or the MDL study must
analytes at the calculated MDL be repoated.

MB A-sample of a matrix similar to the batch of To assess background interferences or | This QC is used to measure lab
associated samples in which no target analytes | contamination in the analytical system | accuracy/bias. The MB could indicate
or-interferences are present at concentrations that might lead to high bias or false whether contamination is occurring
that impact the analytical results. positive data. during sample prep and analysis. If

. analytes are detected > Y2 RL, reanalyze
or B-Flag resulis for all samples in prep
batch. For common lab contaminants,
no analytes detected > RL.

: E See DoD Box D-5; & Sec. D.1.1,1

MDL Study The progess-to determine the minimum . To determine the lowest concentration - | MDLs must be established prior to
concentration of an analyte that can be, . of an analyte that can be measured and | sample analysis. The RL or LOQ is at
measured and reported with 99% confidence reported with 99% confidence that the..- | least:3x the MDL,
that the analyte concentration is greater than analyte concentration is greater than oo
zero and is determined from analysis of a Zero., | Used in_combination with the MDL
sample in,a given matrix containing the e - verification check to validate the MDL

: analyte. on an ongoing basis.

MSA (ICP/GFAA Adding known amounts of standard to one or | To compensate for a sample This is the method used when matrix

only) more aliquots of the processed sample constituent that enhances or depresses | interferences are present and do not
solution. the analyte signal, thus producing a allow determination of accurate sample

o different slope from that of the results
= calibration standards. It will not
correct for additive interferences that -
cause a baseline shift. _ e

Post digestion spike An analyte spike added to a portion of To confirm the presence of a matrix To verify the absence of an interference,

addition (ICP and prepared sample to verify absence or presence | interference. the spike recovery criteria is 75%-125%

ICP/MS only) of matrix effects Assess matrix effects based on: Results outside this criteria require

' 1. the occurrence of new and MSA for all samples within the batch
unusual matrices included
within the batch, or '
2, contingency analysis based
on SD or MS failutes ) »
Recovery Test .An analyte spike added to a portion of To conﬁml the presence of a matrix To verify the absence of an interference,
(GFAA only) prepared sample to verify absence or presence | interference, the spike recovery criteria is 85%-115%

of matrix effects

Assess matrix effects based on:

1.  the occurrence of new and
unusual matrices included
within.the batch, or

2. contingency analysis based
on SD or MS failures

Results outside this criteria require
MSA for all samples within the batch
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Table B-1 cont.
QC Check Definition Purpose i Evaluation
Second source A standard obtained or prepared from a source | To verify the accuracy of the initial The concentration of the 2™ source
calibration independent of the source of standards forthe | calibration calibration verification, determined
verification initial calibration. Its concentration should be from the analysis, is compared to the
at ot near the middle of the calibration range. known value of the standard to
1t is done after the initial calibration. determine the accuracy of the ICAL.

This independent verification of the
ICAL must be acceptable before sample
analysis can begin.

Notes:
1. Project-specific requirements identified by the client supersede any requirements listed. The requirements are meant to be default, to be used when project-

specific direction based on DQOs is not available.
2. Ifthere is a contradiction between the method and the DoD tables, the requirements specified in the tables shall be followed.
3. If the requirements in the DoD tables do not yet correspond with the most recent version of the SW~846 method, or a new method that analyzes for the

same group of analytes becomes available, the requirements in the method shall be followed -where appropriate.
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Table B-6: Inorganic Analysis by ICP and AA - Methods 6010 and 7000 Series

QC Check

(containing all
analytes to be
reported)

batch

the LCS and all samples in the
associated prep batch for all failed
analytes, if sufficient sample is

available

Minimum Frequency | Acceptance Criteria Corrective Action Flagging Criteria
IDOC Per Instrument/Analyst | DoD acceptance critetia if available; Correct/ Repeat for those analytes NA
otherwise method specific criteria which failed criteria
MDL Annually or quarterly | 40 CFR 136B; MDL verification checks | Run MDL check at higher level and | NA
MDL Checks must produce a signal at least 3x the set MDL higher ot reconduct MDL
. performed instrument’s noise level. study
IDL (ICP only) | Every 3 months Detection limits established shall be < NA NA
MDL
Linear dynamic | Every 6 months Within + 10% of expected value NA NA
range (LRS) or
high-level check
(ICP only) ,
ICAL Daily initial ICP: No acceptance criteria unlessmore | Correct problem then repeat initial NA
ICP: min 1 high | calibration prior to than 1 standard is used, in which case calibration
std and a sample analysis r>0.995
calibration blank - GFAA: r>0.995
GFAA: min 3 CVAA:r>0.995
stdsand a
calibration blank
CVAA: min 5
stds and a
calibration blank
2" Source Once after each initial | Value of 2™ source for all analytes within | Correct problem and verify 2™ NA
calibration calibration + 10% of expected value source standard. Rerun, ifthat fails,
verification - correct problem and repeat initial
(ICV) calibration,
Continuing CCV — After every 10 | ICP: within + 10% of expected value Correct problem, rerun CCV. If that | NA
| Calibration field samples and at GFAA.: within + 20% of expected value fails, repeat ICAL and reanalyze all
verification end of analysis (Data associated with an unacceptable samples since the last good CCV
(CCV) sequence. CCV may be fully usable under the
(DoD Box 58: CCV following conditions: (DoD Box 59...if the lab chooses to
standards shall be at or 1. CCV (high bias) and samples demonstrate the success of routine
below the middle of ND, then raw data may be corrective action through the useof
the calibration range) reported with appropriate flag | 2 consecutive CCVs, then the
2. 2.CCV (low bias) and concentrations of the two CCVs
samples exceed maximum must be a two different levels
regulatory limit/decision level | within the original calibration curve
(DoD Box 60: Project specific with at least one falling below the
permission from appropriate DoD middle of the calibration range.)
personnel is required to report data
generated from a run with noncompliant
CCV)
Low-level Daily, after one-point |- "Within + 20% of expected value Correct problem, then reanalyze. NA
calibration initial calibration No sample may be analyzed without
check standard a valid low-level calibration check
(ICP only) standard. Low-level calibration
check standard should be < RL
MB | One per prep batch ‘No analytes detected > /2 RL Correct problem, then see criteria in | Apply B-flag to all results
h “For common lab contaminants, no box D-5; if required, for the contaminated
analytes > RL reprep/reanalyze MB and all analyte for all samples in
associated samples the associated prep batch
Calibration Before beginning a No analytes detected > 2x MDL Correct problem, then reprep and Apply B-flag to all results
Blank sample run, after every reanalyze calibration blank and for the contaminated
(ICB/CCB) 10 samples, and at the previous 10 samples analyte for all samples in
end of the analysis the associated prep batch
sequence
Interference At the beginning of ICS-A: Absolute value of concentration Terminate analysis; locate and NA
check solution analytical run for all non-spiked analytes < 2x MDL correct problem; reanalyze ICS
(ICS) (ICP only) (unless they are verified trace impurity
from one of the spiked analytes)
ICS-AB: + 20% of expected value
LCS One LCS per prep DoD specified QC criteria, if available Correct problem, reprep/reanalyze Apply Q-flag to specific

analyte(s) in all samples in
the prep batch. :
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Table B-6 cont.
QC Check Minimum Frequency | Acceptance Criteria Corrective Action Flagging Criteria
Dilution Test Each prep batch or 5x dilution must agree within + 10% of ICP: Perform post-digestion spike NA

when anew or unusual
matrix is encountered

the original determination

Note: Only dpplicable for samples with
concentrations > 50x MDL (ICP) or
> 25x MDL (GFAA and CVAA)

(PDS)
GFAA: Perform recovery test
CVAA.: Perform matrix spike

Post-digestion

‘When dilution test

Spike addition must produce a level

Run samples by MSA or see
flagging criteria

Apply J-flag to all
associated sample results

spike (PDS) fails or analyte between 10-100 x MDL.

(ICP only) concentration in all Recovery limit: 75-125% of expected (for same matrix) for
samples < 50 x MDL value specific analyte(s)

Recovery Test When dilution test Recovery limit: 85-115% of expected Run samples by MSA or see Apply J-flag to all

(GFAA only) fails or analyte value flagging criteria associated sample results
concentration in all : (for same matrix) for
samples <25x MDL which MSA was not run

MSA or Internal | When matrix NA NA NA

Standard interference is Document in Case

Calibration suspected Narrative

MS One per prep batch per | For matrix evaluation, use DoD specified | Examine the project-specific DQOs. | Apply J-flag to specific
matrix QC criteria for LCS Contact client for additional analyte(s) in the parent

corrective action measures. sample

MSD or One per prep batch per | RPD <20% (between MS and MSD or Examine the project-specific DQOs. | Apply J-flag to specific

Sample matrix sample and sample duplicate) Contact client for additional analyte(s) in the parent

Duplicate corrective action measures. sample

Results reported Apply J-flag to all results between

between LOD LOD (MDL) and LOQ (RL)

and LOQ

Notes:

1. Project-specific requirements identified by the client supersede any requirements listed. The requirements are meant to be default, to be used when project-
specific direction based on DQOs is not available.
2. If there is a contradiction between the method and the DoD tables, the requirements speciﬁed in the tables shall be followed.
3. If the requirements in the DoD tables do not yet correspond with the most recent version of the SW-846 method, or a new method that analyzes for the
same group of analytes becomes available, the requirements in the method shal be followed where appropriate.
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1.0 SCOPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the guidelines for determining metal
concentrations by Trace Inductively Coupled Argon Plasma (ICAP) Emission
Spectrometry - Simultaneous Operation. This SOP was written using U.S. EPA SW-846
"Test Methods for Evaluating Solid Waste", Third Edition, Method 6010B as a reference.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, lingarity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package’s case narrative.

1.1 Method Sensitivity

1.1.1 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample matrix with 99% confidence that the analyte is
present. The MDL is determined according to Appendix B of 40 CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants”. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies for
analyses performed; these are verified at least annually.

1.1.2 Instrument Detection Limits

Instrument Detection Limits (IDLs) are performed on a quarterly basis for each element
and for each instrument (as specified in CLP). These limits are used to gauge instrument
sensitivity and when routinely evaluated, instrument performance without the introduction
of method variance can be determined.

1.1.3 Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a
given method in a given matrix that the laboratory feels can be reported with acceptable
quantitative error or client requirements, values specified by the EPA methods or other
project and client requirements. The laboratory maintains reporting limits that are higher
than the MDL. Wherever possible, reporting is limited to values ~3-5x the respective MDL
to ensure confidence in the value reported. Client specific requests for reporting to the
MDL are special circumstances not to be confused with the previous statement. Refer to
Table 1 for element wavelength and reporting limits.
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1.1.4 Definitions

Refer to Section 3.0 of the Laboratory's Quality Manual (LQM).

1.2 Summary of Method

ICAP is a technique for the analysis of soluble or digested samples for metal
concentrations using atomic emission spectrometry. All matrices, including water, TCLP
extracts, wastes, soils, sludges and sediments, require digestion prior to analysis. The
instrument is capable of analyzing simultaneously 29 different elements on a sample.

2.0 INTERFERENCES

Spectral, Physical and Chemical Interferences are the three main interferences that are
commonly present on the ICAP.

2.1 Spectral Interferences

Mainly caused by continuous background wavelength, stray light from a high
concentration element or overlap of a spectral line from another element. The ICAP can
correct for the first two types of interferences by using background correction adjacent to
the wavelength. Spectral overlap can be corrected by monitoring the interfering
wavelength and computer correcting the results for the false concentration. The values
used to correct are known as Inter-Element Correction Factors or [EC's.

2.2 Physical interferences

Usually associated with the sample uptake and nebulization processes. These
interferences can usually be eliminated by using a peristaltic pump which assures a
constant sample uptake rate. If a sample is extremely viscous or contains a very high
dissolved solids concentration, a dilution of the sample may be required to assure a
constant and smooth nebulization rate.

2.3 Chemical Interferences

Normally not significant on the ICAP. These interferences include ionization effects and
molecular compound formation. Chemical interferences are highly dependent on the
sample matrix type and the element.
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Trace ICP can have some ionization effects caused by torch positioning. To eliminate
these effects, Cesium is added to the internal standard solution (100 mLs / 1-Liter).

Most interferences can be corrected by ensuring a constant sample uptake rate and by
using the correcting abilities of the computer. If severe interferences are suspected, an
alternate method such as Graphite Furnace Atomic Absorption (GFAA) can be used or to
verify the ICAP results.

3.0 SAFETY

Employees must abide by the policies and procedures in the Corporate Safety Manual,
Radiation Safety Manual and this document.

31 Specific Safety Concerns or Requirements

+« The ICP plasma emits strong UV light and is harmful to vision. All analysts must
avoid looking directly at the plasma.

» Parts of the instrument can be extremely hot. Care should be taken if the instrument
needs to be adjusted internally.

+ Proper ventilation is required due to sample fumes and extreme heat generation (RF
generator and plasma) and plasma emissions. People with medical conditions that
may respond 1o 0zone emissions should exercise caution.

3.2 Primary Materials Used

The following is a list of the materials used in this method, which have a serious or
significant hazard rating. NOTE: This list does not include all materials used in the
method. The table contains a summary of the primary hazards listed in the MSDS
for each of the materials listed in the table. A complete list of materials used in the
method can be found in the reagents and materials section. Employees must review the
information in the M3SDS for each material before using it for the first time or when there
are major changes to the MSDS.

~Material:(1} | Hazards:.:|::::Lipit {2} ) . -and: 0of |5 TTIEER

Nitric Acld Corrosive | 2 ppm-TWA | Nitric acid is extremely hazardous; it is corrosive,
Oxidizer 4 ppm-STEL | reactive, an oxidizer, and a poison, Inhalation of
Paisan vapors can cause breathing difficulties and lead to

pneumonia and pulmonary edema, which may be
fatal. Other symptoms may include coughing, choking,
and irritation of the nose, throat, and respiratary tract.
Can cause redness, pain, and severe skin burns,
Concentrated solutions cause deep ulcers and stain
skin a yellow or ysllow-brown color. Vapors are
irritating and may cause damage to the eyes. Contact
may cause severe burns and permanent eye damage.
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C posure | -
i) rial ( Limilt {2) |

Hydrochloric | Corrosive | & ppm- Inhalation of vapaors can cause coughing, choking,
Acid Poison Ceiling inflammation of the nosge, throat, and upper respiratory
tract, and in severs cases, pulmonary edema,
circulatory failure, and death. Can cause redness,
pain, and severe skin burns. Vapors are irritating and
may cause damage to the eyes. Contact may cause
severe burns and permanent eye damage.

1 - Always add acid to water to prevent violent reactions.
2 — Exposure limit refers to the OSHA regulatory exposure limit.

4.0 EQUIFMENT AND SUPPLIES

4.1 Instrumentation

3 - Thermo Jarrell Ash ICAP 61E Trace Analyzer. These instruments are simultaneous
ICAP's which currently have 31 analytical wavelengths. Additional wavelengths may be
added as required.

The instruments are operated via deskiop computers and Thermo Jarrell Ash software
(Version 6.2). They also come equipped with a penstaltic pump for sample uptake and an
autosampler.

4.2 Supplies
» Volumetric Flasks (Class A). 100 mLs; 200 mLs; 1000 mLs
« Eppendorf Pipettes, varying volumes

5.0 REAGENTS AND STANDARDS
5.1 Reagents
o Milli-Q Water

» *Concentrated Nitric Acid (HNQ3) - InstraPure
+ *Concentrated Hydrochloric Acid (HCI) - InstraPure

*Purchased from a vendor.

5.2 Standards and QC Solutions

All stock standards and QC solutions are purchased from an outside supplier in agueous
form. Two types of standards are used:. single element and custom mixed standards.
Single element standards are available for most elements at a 1,000 mg/L concentration.

The shelf life of all purchased solutions are as stated by the manufacturer and are listed
in LabNet (LIMS).
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5.2.1 Calibration Standards

Prepared with Milli-Q water that has been acidified with 1% HNO3; and 5% HCI. The

calibration standards are prepared daily as follows:

A, Calibration Blank

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Repipette 10 mLs cone.
HNO; and 50 mlLs conc. HCI into the flask. Dilute to volume with Milli-Q water and mix

thoroughly.

B. Calibration Standards (Refer to Attachment 1 for element concentrations)

“Standard | Pre

51

Add ~50 mLs of Milli-Q water to a 200 mL Class A volumetric flask.
Re-pipette 2 mLs conc. HNO;into the flask.
Re-pipette 10 mLs conc. HCI into the flask.
Using Eppendorf pipettes, add 2.0 mLs each of;
RFW-ICPT-STD-1B
RFW-ICPT-STD-1C
REW-ICPT-STD-1D
Dilute to volume with Milli-Q water and mix thoroughly.

S1A

Add ~50 mLs of Milli-Q water to a 200 mL Class A volumetric flask.
Re-pipette 2 mLs conc. HNO; into the flask.
Re-pipette 10 mLs conc. HCI into the flask.
Using Eppendorf pipettes, add 0.6 mLs each of:
REW-ICPT-3TD-1B
RFW-ICPT-STD-1C
RFW-ICPT-3TD-1D
Dilute fo volume with Milli-Q water and mix thoroughly.

51B

Add ~50 mLs of Milli-Q water to a 200 mL Class A volumetric flask.
Re-pipette 2 mLs conc. HNO;into the flask.
Re-pipette 10 mLs conc. HCI into the flask.
Using Eppendorf pipettes, add 1.0 mLs each of
RFW-ICPT-STD-1B
RFW-ICPT-STD-1C
FRFW-ICPT-STD-1D
Dilute to volume with Milli-Q water and mix thoroughly.

52

Add ~50 mls of Milli-Q water to a 200 mL Class A volumetric flask.
Re-pipette 2 mLs conc, HNO; into the flask.
Re-pipette 10 mLs conc. HCI into the flask.
Using Eppendorf pipettes, add 2.0 mLs each of:
RFW-ICPT-STD-2A
RFW-ICPT-STD-2B
RFW-ICPT-8TD-3

Dilute to volume with Milli-Q water and mix thoroughly.
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Standard::

‘Preparation:; :

S2A

Add ~50 mLs of Mllll-Q watertoa 200 mL Class A volumetrlc ﬂask
Re-pipette 2 mLs conc. HNQ;into the flask.
Re-pipette 10 mLs conc. HCl into the flask.
Using Eppendaorf pipettes, add 0.8 mLs each of:
RFW-ICPT-5TD-2A
RFW-ICPT-STD-2B
RFW-ICPT-STD-3.
Dilute to volume with Milli-Q water and mix thoroughly.

52B

Add ~50 mLs of Milli-Q water to a 200 mL Class A volumetric flask.
Re-pipette 2 mLs conc. HNO;into the flask.
Re-pipette 10 mLs conc. HCI into the flask.
Using Eppendorf pipettes, add 1.0 mL each of:

. RFW-ICPT-STD-2A

- RFW-ICPT-STD-2B

RFW-ICPT-8TD-3

Dilute to volume with Milli-Q water and mix thoroughly.

5.2.2 QC Solutions (Refer to Attachment 2 for element concentrations.)

Prepared with Milli-Q water that has been acidified with 1% HNOs and 5% HCI. All QC

Solutions are recorded in the intermediate standard traceability logbook.

“volumetric flask filled:w/'>

Initial Calibration
Verification {ICV)

» 10 mLs conc. HNO;

50 mLs conc. HCIL.

8 mLs of CCV Soin. A

8 mLs of CCV Saln. A1

8 mLs CCV Soin. B

1.84 mLs of 10,000 ug/mL Ca
1.6 mLs of 10,000 ug/mL Na, Fe
1.68 mLs of 10,000 ug/mL Mg
3.6 mLs of 10,000 ug/mL K, Al
Dilute to volume with Milli-Q water and mix thoroughly.

Continuing
Calibration

Verification (CCV)

10 mLs conc. HNO;

50 mLs conc. HCI.

10 mlLs of CCV Soln. A

10 mLs of CCV Soln. A1

10 mLs of CCV Sein. B

2.3 mLs of 10,000 ug/mL Ca

2.0 mLs of 10,000 ug/mL Na, Fe

2.1 mLs of 10,000 ug/mL Mg

4.5 mLs of 10,000 ug/mL K, Al

Dilute to volume with Milli-Q water and mix thoroughly.
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i-sllla

L. L L J N ‘9
CRI « 10 mls conc. HNO,
« 50 mLs conc. HCI
[Contract e 40 uLs of Cd Intermediate Std.*

Required
Detection Limit
(CRDL} Standard
for ICAP]

80 uLs of Be Intermediate Std. *

10 uLs of 10,000 ug/mL Fe

10 uls of 1,000 ug/mL Co, Se, Ag, Sr, Ti, V, Pb

20 uLs of 10,000 ug/mL Ca, Mg

20 uLs of 1,000 ug/mL As, Cu, Cr, Mn, Ni, Ba, Mo, Tl, Zn
40 uls of 10,000 ug/mL Al

40 ulLs of 1,000 ug/mL Sb, Sn

200 ulLs of 10,000 ug/mL Na

100 uLs of 10,000 ug/mL K

100 uLs of 1,000 ug/mL B, Bi

400 uLs of 1,000 ug/mL Si

Dilute to volume with Mill-Q water and mix thoroughly.

* Cd Intermediate = 1:10 dilution of 1,000 ppm Cd.

* Be Intermediate = 1:10 dilution of 1,000 ppm Be

10 mLs conc. HNO;

50 mbs conc. HCI

100 mLs of CLP Interferent A Solution

Dilute to volume with Milli-Q water and mix thoroughly
10 mLs conc. HNO;

50 mks conc. HCI

100 mLs of CLP Interferent A Solution

10 mLs of CLPP-ICS-B4

Dilute to volume with Milli-Q water and mix thoroughly.

Interferent Check
Standard (ICSA)

Interferent Check
Standard
(ICSAB)

6.0 CALIBRATION {NON-DAILY)

6.1 Linear Range Analysis Standard (LRS}

LRS calibration is performed quarterly that covers the anticipated range of measurement.
The expected recovery limit for this verification standard is 95-105%. This is used to verify
linearity and document the upper limit of the calibration range for each element. At least
one of the calibration standards will be at or near the reporting limit. The calibration curve
generated must have a correlation coefficient of > 0.995 in order to consider the
responses linear over that range. All samples found to be above the ICAP linear range
are diluted and re-analyzed until the concentration falls within the instruments linear
range.
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6.2 Inter-Element Correction (IEC

Correction factors for spectral interference due to Al, Ca, Fe, and Mg will be determined
at least annually for all wavelengths used for each analyte reported or any time the ICAP
is adjusted in any way that may affect the IECs. Correction factors for spectral
interferences other than Al, Ca, Fe, and Mg are recommended and are performed as
needed and documented with the instrument records.

7.0 PROCEDURE

7.1 Quality Control Checks

The following section summarize the quality control (QC) samples associated with ICAP
analysis.

QC Sample::: .| Frequency Control.Limit
Method Blank (MB) 1 per 20 samples | < Reporting Limit

"Lab Control Sample (LCS)* 1 per 20 samples | 80120 % _
‘Matrix Spike (MS) *° 1 per 20 samples | 75— 125 %

MS Duplicate (MSD) *° 1 per 20 samples | 75 — 125 %; 20 RPD
 Duplicates (MD) *° 1 per 20 samples |20 RPD

Serial Dilution (5x) ° 1 per 20 samples | + 10% of the original result

' Refer to Section 8 for additional details.
Z LCS Duplicate (LCD) is performed only when required by the client or project.

® If sample concentration is < 4X spike level, 75-125%; if sample concentration is > 4X spike
level, no control range. If TCLP matrix spike is < 50%, Standard Addition must be performed.
*If > 5X reporting limit, 20 RPD; if < 5X reporting limit + reporting limit; if < reporting limit no
control range.
® If the analyte concentration is >10X the MDL, results should agree within +10% of the eriginal
sample result.
® The sample selection for matrix QC, if not specified by the client or on the chain-of-custody, is
rotated among client samples so that various matrix problems may be noted and/or
addressed... pre-determined by the digestion department.

7.2 Sample Preservation and Storage

Sample container, preservation techniques and holding times may vary and are
dependent on sample matrix, method of choice, regulatory compliance, and/or specific
contract or client requests. Listed below are the holding times and the references that
include preservation requirements.
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. Matrix .| Holding Time aservatior 3 eference ...
Waters 180 days HN03, pH < 2; 40 CFR Part 136.3
i Cool 4 +2°C
Soils 180 days Cool 4 + 2°C N/A

! Inclusive of digestion and analysis.

7.3 Sample Preparation

The most commonly used digestion procedures are SW-846 Methods 3010A (waters)
and 3050B (soils). Refer to USP-3000 for details on sample digestion. The samples are
received in the metals laboratory as 25, 50 or 100 mL final volumes.

7.4 Calibration / Standardization

7.4.1 Instrument Set Up

Set up the instrument with the proper operating conditions as defined in the TJA
instrument manual. The instrument must be allowed to become thermally stable (~1-hour)
prior to profiling and calibration. The instrument is profiled using a 1-ppm Arsenic
standard (S1) by aspiration and selecting the automatic profile feature from the TJA
software. The peak position reading should be within +/- 0.1. If the reading is acceptable,
record the peak area in the logbook & rinse. If the reading is = +/- 0.1, set the micrometer
to the adjusted vernier position given by the instrument and profile again to verify. Record
the peak area in the logbock and rinse. The instrument is now ready to calibrate.

7.4.2 Standardization

Before any instrument is used as a measurement device, the instrument response to
known reference materials must be determined. All sample measurements must be made
within the linear range of the instrument.

The instrument is standardized using a calibration blank and 3 calibration standards,
which consist of 6 multi-element solutions. The results are given in intensities. Minimum
requirement is a blank and a standard.

Standard. : ik Liini
Calibration Curve _ In|t|ally Corr Coeff > 0.995 o
High Standards (81, SE) After the Calibration Curve + 5% of the Known Conc.
Initial Cal. Verif. (ICV) | After the Calibration Curve + 10% of the Known Conc.

L Fredquency::

Initial. Cal. Blank (ICB) Aftar tha ICV < Reporting Limit

CRI Daily, every 8 hrs. thereafter | None Required

ICEA /ICEB Daily, every § hrs. thereafter | + 20% of the Known Cone,
Cont. Cal. Verif. (GCCV) Every 10 reading; + 10% of the Known Conc.

End of each run
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FStandard Bguency | i GontrebEir

Every 10 readings; = Reporting Limit

End of each run

Cont, Cal. Blank (ccs)

7.5 Preventive Maintenance

The required preventive maintenance is listed in the preventive maintenance logbooks
which are kept at the instruments. All maintenance is recorded in these logbooks along
with the date and the signature of the analyst performing the maintenance. The
instruments are under a full service contract with the manufacturer for all major repairs.

7.51 _Daily Maintenance

Includes changing the pump tubing for consistent sample uptake and a visible check of
the waste container to make sure that it doesn't overflow.

7.5.2 Weekly Maintenance

Includes checking the air filters on the back of the instrument for excessive dust buildup,
and checking the tip of the torch for excessive buildup of material.

7.5.3 Monthly Maintenance

Includes cleaning and checking the water re-circulator for proper fluid level, cleaning the
spray chamber.

7.6 Sample Analysis

7.6.1 Analytical Run

After the instrument is standardized (Section 7.4.2), an analytical run is initiated. The first
run of the day would proceed as follows:

+ 5182 Reanalysis of calibration standard as a sample
s ICV Initial Calibration Verification

+» ICB Initial Calibration Blank

+« CRI Spiked Blank Sample

o |JCSA Interferent Check Standard A

« ICSB Interferent Check Standard B

« CCV Continuing Calibration Verification
« CCB Continuing Calibration Blank

+« MB (1) Method Blank

« LCS(2) Laboratory Control Sample

«  Sample (3} :

s  Sample (4} Serial Dilution (L)
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e Sample (5) Matrix Duplicate (MD)
«  Sample (8) Matrix Spike (MS)
s Sample (7) Matrix Spike Duplicate (MSD)
« Sample (8)
™ .
o Sample X (10)
+ CCV Continuing Calibration Verification
« CCB Continuing Calibration Blank

If the CCV and CCB results are acceptable, the run may continue without
restandardization. If any of the post-run QC is out of control, or close to being out of
contral, the instrument is restandardized before analyzing the next batch. Any samples
with elements associated with an out of control CCV or CCB will be reanalyzed.

7.7 Documentation

7.7.1 Instrument Run-Log

The analysis of samples and standards is documented within the instrument run log
(Attachment C), which must be for each days analysis, and is supported by the
instrument print-out.

7.7.2 Traceability of Standards

Custom made and single element stock standard sclution which are fraceable to NIST or
EPA are purchased. Upon receipt, each standard is entered into LabNet and is issued a
unigue source ID#. The manufacturer, lot #, date received, expiration date, date of
verification and the initials of the recording analyst are also entered.

7.7.3 Data Review

Analytical data goes through a 200% review cycle. The analyst and a frained data
reviewer perform the reviews according to the criteria established on the data review
checklist (Attachment D). Upon the first 100% review, the checklist is initialed and dated
as reviewed. The package, with its review sheet, comments and any Corrective Action
Reports (CARs) are submitted to the supervisor or peer reviewer for a second review,
Once again, the checklist is initialed and dated by the second reviewer. The completed
data review form remains on file with the original data.
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8.0 QUALITY CONTROL
8.1 QC Summary

NoTe: The following laboratory acceptance criteria are set at default control limits.
Statistical limits are generated on an annual basis from cumulative LCS data and can be
implemented when specified by the client, contract, or QAP.

8.1.1 Method Blank (MB)

At least one MB and one LCS will be included in each digestion batch of 20 samples.
Regardless of the matrix being processed, the LCS and MB will be in an agueous media.
The MBs are analyzed to determine if contaminants are being introduced into the sample
via the sample preparation procedures.

8.1.2 Laboratory Control Sample (LCS)

The LCS is analyzed to determine the accuracy of the digestion process.

Accuracy will be measured by the percent recovery (%R) of the LCS. The recovery must
be within +20% of the known concentration. If the LCS results are outside these control
limits, all samples in the preparation set must be redigested and reanalyzed. Refer to
Attachment E for element concentrations.

8.1.3 Matrix Duplicate (MD)

A duplicate sample will be prepared at a frequency of 5% (1 in 20 samples). A 20 RPD is
set as the acceptance limits.

g§.14 Matrix Spike {MS) / Matrix Spike Duplicate (MSD)

The MS / MSD will be‘prepared at a frequency of 5% (1 in 20 samples). The recovery
must be within 75-125%. (Exception allowed if the sample concentration exceeds 4 times
the spike added concentration.)

TCLP - If the MS recovery is <50% and the concentration does not exceed the regulatory
limit or the sample concentration is within 20% of the regulation level, the Method of
Standard Addition (MSA) is required. Three aliquots of the sample are spiked at 50%,
100% and 150% of the sample concentration or, if the sample concentration is < RL, the
MSA is at 50%, 100% and 150% of the MS level. The data is subjected to linear
regression whereas the concentration of the unknown is the x-intercept and the
correlation coefficient value must be = 0,995,
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8.1.5 Serial Dilution

A Serial Dilution {5X) will be prepared from the digestate at a frequency of 5% (1 in 20
samples). If the concentration is >50 times the MDL, results should agree within +/- 10%
of the original results.

8.2 Corrective Action

When an out-of-control situation occurs, the analysts must use hisfher best analytical
judgment and available resources to determine the corrective action to be taken. The out-
of-control situation may be caused by more than one variable. The analyst should seek
the assistance of his/her supervisor, QA personnel, or other experienced staff if he/she
are uncertain of the cause of the out-of-control situation. The analysis must not be
resumed until the source of the problem and an in-control status is attained. All samples
associated with the out-of-control situation should be reanalyzed. Qut-of-control data
must never be released without approval of the supervisor, or QA personnel.

The following steps that must be taken when_an out-of-control situation occurs:

» demonstrate that all the problems creating the out-of-control situation were addressed,;

s document the problem and the action which was taken to correct the problem on a
CAR;
document on the CAR that an in-control has been achieved; and

» receive approval (signature) of the supervisor or QA persennel prior to the release of
any analytical data associated with the problem.

sted Corrective Actions™

reanalyze the standard curve,

prepare a new stock and/or working standards;

check the reagents/solutions and prepare frash if necessary.

repeat the ICV to verify proper preparation;

prepare a new ICV from original stock;

recalibrate with a new standard curve;

prepare a new stock and/or working standards;

check the reagents/solutions and prepare fresh if necessary.

prepare a new ICB to verify proper preparation;

verify that the instrument base-ine is stable and perform necessary

maintenance, cleaning, etc.. to achieve stability;

= determine the source of contamination by process of elimination, carryover
from a previous analysis or reagent contamination and commect the problem;

+ check the reagents/solutions and prepare fresh if necessary;

= comrect for any contamination and reanalyze the |ICB and any associated
samples.

Calibration
Curve

ICV

ICB
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'QC Indicator | Suggested

L.CS If the LCS is low:

reanalyze the LCS and all samples in the set for the failed analyta(s) to
confirm that it is out of control.

If continued out of control, redigest and reanalyze the set.

Write a CAR.

If the LCS is high:

reanalyze the LCS and all samples in the set for the failed analyte(s) to
confirm that it is’ out of control.

check for contamination of reagents, LCS stock solution, or in the
preparation area;

correct for contamination, redigest and re-analyze the set;

Write a CAR.

MB

reanalyze the MB to verify that it is beyond the reporting limit;

determine the source of contamination,;

determine if a high value is due to contamination;

check for contamination of reagents or in the preparation area;

correct for contamination, reanalyze the set;

in the extreme case where all samples in the set are at least 10x > the MB or
< RL, reanalysis will not be required; however, a CAR will be written and
approved by the supervisor or section manager.

MD

a CAR will be written and approved by the supervisor or section manager.

MS /MSD

a CAR will be written and approved by the supervisor or section manager,

Seriat Dilution
(L)

prepare a new serial dilution to verify proper preparation,
a CAR will be written and approved by the supervisor or section manager.

cCev

repeat the CCV to verify proper preparation;

prepare a new CCV from the original stock;

check for instrument base-line drift or a change in one or more of the
reagents; ‘

check the reagents/solutions and prepare fresh if necessary,

» recalibrate with a new standard curve and repeat all samples since the

pravious in control CCV;
never dispose of any samples until you are sure that all QC are within the
control limits.

CCB .

check reagents/solutions to verify proper preparation and prepare fresh if
necessary,

verify that the instrument base-line is stable and/or perform necessary
mairtenance, cleaning, etc., to achieve stability;

correct for any contamination (carryover from a previous analysis or reagent
contamination) and reanalyze the CCB and any associated samples;

never dispose of any samples until you are sure that all QC are within the
control limits.
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ested Corrective Action:

. If any of the ICV, ICB, ISA, 1SB, CCV or CCB results are out of—control for
any element, the instrument is restandardized and the samples associated
with the out-of-control elements are reanalyzed.

= |f the MB or LCS are out of control for any element, the samples are
redigested. An exception is if the sample concentrations are > 10X the MB
contamination or = RL. In this case, the results are reported as is.

« If any of the MD or M3/M3D results are out of control, the client is notified of
the poor results via a case narrative that is sent with the data report.

= CARs are completed by the analyst performing the analysis. The forms are
then reviewed and signed by the supervisor or section manager. The signed
forms are filad with the original data and a copy is kept on file in the Metals
Department.

”'Addltlonal CAs

9.0 DATA ANALYSIS AND CALCULATIONS

The sample results are stored in a data file on the desktop computer. The data is
transferred over to LabNet and edited there. This system helps to eliminate transcription
errors, since data is not entered by hand.

9.1 Accuracy
9.1.1 ICV/CCV,LCS % Recovery = observed concentration x 100
known concentration
9.1.2 MS / MSD % Recovery = (spiked sample) - (unspiked sample) x 100
spiked concentration
9.2 Precision (RPD)
9.2.1 Matrix Duplicate (MD) = Jorig. sample value - dup. sample value] x 100
[(orig. sample value + dup. sample value)/2]
9.3 Concentration mgkgorL=CxVxD
W
Where:

C = sample concentration in extract (ppm)

V = Volume of extract (mL)

D = Dilution Factor

W = Weight/Volume of sample aliquot extracted (grams or mLs)

NoTe: All dry weight corrections are made in LabNet at the time the final report is
prepared.
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10.0 WASTE MANAGEMENT AND POLLUTION PREVENTION

All waste will be disposed of in accordance with Federal, State and Local regulations.
Where reasonably feasible, technological changes have been implemented to minimize
the potential for pollution of the environment. Employees will abide by this method and
the policies in section 13 of the Corporate Safety Manual for “Waste Management and
Pollution Prevention.”

10.1 . Waste Streams Produced by the Method

The following waste streams are produced when this method is carried out.
« Waste from this procedure will enter the “Corrosive Wastewater” wastestream.

11.0 METHOD PERFORMANCE CRITERIA

Refer to Sections 1.0, 7.0 and 8.0.

12.0 REFERENCES

Refer to Section 1.0.

13.0 ATTACHMENTS

Table 1. Element and Reporting Limits

Attachment 1. Standard Stock Solutions

Attachment 2. Stock QC Solutions

Attachment 3. Example: Analysis Run Log / Maintenance Log
Attachment 4. Example: Data Review Form

Attachment 5. Known Digested Quality Control

Histerical File: Revision 00: 02/11/98 Revision 05: 10/30/03
Revision 01: 01/29/99 Revision 068. 01/03/05
Reavision 02: 03/20/00
Revision 03. 06/28/01
Revision 04: 09/13/02

Reasons for Ravision: Revision 06:

s Annual Review -~ Maintehance Log added as attachment.

UAQC\SOPMetals\UME-6010B.doc
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Table 1.

Elemeant and Reporting Limits

AP-61E (ICP4) Lo Reporting LImis
1 ‘Wavelength (nm): |- Waveél Waters {mgiL)
308.2 308.2 0.2
206.8 206.8 0.02
189.0 189.0 0.01
493.4 493.4 0.01 1
313.0 313.0 0.004 0.4
223.0 N/A 0.05 5
249.6 249.6 0.05 5
317.9 317.9 0.1 10
226.5 226.5 0.002 0.2
267.7 267.7 0.01 1
228.6 228.6 0.005 0.5
324.7 324.7 0.01 1
271.4 271.4 0.05
220.3 220.3 0.005 0.5
279.0 279.0 0.1 10
297.6 257.6 0.01 1.0
202.0 202.0 0.01 1
231.6 2316 0.01 1
766.4 / 404.7 7656.4 0.5/10 50 /1,000
186.0 196.0 0.01 1
288.1 288.1 0.2 20
328.0 328.0 0.005 0.5
330.2 330.2 / 588.9 1 100
NA 421.5 0.005 0.5
190.8 190.8 0.01 1
189.9 189.9 0.02 2
337.2 334.9 0.005 0.5
292.4 2924 0.005 0.5
371.0 371.0 N/A N/A
206.2 206.2 0.02 2

"These are routine Trace ICAP reporting limits (RL). Lower RLs are available and can be used per client
request. RLs will vary depending on sample size/volurne, dilution factors, dry weight reporting for soils, and
changes in MDLs, :

%Y is used as an internal standard and is introduced continuously to all samples (including standards and QC
samples) via the peristaltic pump at an approximate concentration of 5 ppm.
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Attachment 1.

Standard Stock Solutions

Name

A | s1B |

Vendo Nar
Inorganic | RFW-ICPT- 0.5
Ventures | STD-1B 0.5
0.5
0.5
0.5
Inorganic | RFW-ICPT- 3
Ventures | STD-1C 5
5
5
4 8
4 8
2 4
Inorganic | RFW-ICPT- 0.5 1
Ventures | STD-1D 0.5 1
0.5 1
0.5 1
0.5 1
05 1
05 1.
0.5 1
0.5 1
0.5 1
0.5 1
0.5 1
0.5 1
Inorganic | RFW-ICPT- 40 50 - | 100
Ventures | STD-2A 40 50 100
Inorganic | RFW-ICPT- 20 25 50
Ventures | STD-2B 20 25 50
20 25 50
20 29 20
Inorganic | RFW-ICPT- 8 10 20
Ventures | 5TD-3 4 5 10
4 5 10
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Attachment 2.

Example of Stock QC Solutions

‘Vendor - |-StockiName |} Element | Cone. (mg/L): | ICV{mg/L)
High Purity | CCV Selution A As 50 0.4
B 50 0.4
Ba 50 0.4
Be 50 0.4
Bi 50 0.4
Cd 50 0.4
Co 50 0.4
Cr 50 0.4
Cu 50 04
Ni 50 0.4
Pb 50 0.4
Se 50 0.4
Fe 500 20
Mn 500 4
V 500 4
TI 50 0.4
Zn 50 0.4
Sr 50 0.4
High Purity | CCV Solution A2 Ca 200 20
Li 400 -
Na 500 20 25
Al 500 40 50
Mg 400 20 25
K 500 40 50
High Purity | CCV Solution B Ag 50 0.4 0.5
Sbh 50 0.4 0.5
Mo 50 0.4 0.5
Si 50 0.4 0.5
Sn 50 0.4 0.5
Ti 50 0.4 0.5
Ultra Single Elements Al 10,000 40 50
Ca 10,000 20 25
* spiked on top Fe 10,000 20 25
of custom mixes. Na 10,000 20 25
K 10,000 40 50
Mag 10,000 20 25
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Attachment 2.
(continued)
Examples of Stock QC Solutions

- | Stock Name | - :Efement . - | ‘Con¢. (mg/L) :}: CRI Cone. (mgll)

Inorganic Beryllium Be 1,000 0.008

Ventures Chromium Cr 1,000 0.02
Cobalt Co 1,000 0.01
Copper Cu 1,000 0.02
Manganese Mn 1,000 0.02
Nicke! Ni 1,000 0.02
Silver Aqg 1,000 0.01
Vanadium \ 1,000 0.01
Zinc Zn 1,000 0.02
Antimony Sb 1,000 0.04
Arsenic As 1,000 0.02
Cadmium Cd 1,000 0.004
Lead Pb 1,000 0.01
Selenium Se 1,000 0.01
Thallium Tl 1,000 0.02

Inorganic Calcium Ca 10,000 0.2

Ventures Potassium K 10,000 1.0
Magnesium Mg 10,000 0.2
Sodium Na 10,000 20
Iron Fe 10,000 0.1
Aluminum Al 10,000 0.04
Barium Ba 1,000 0.02
Boron B 1,000 0.1
Bismuth Bi 1,000 0.1
Molybdenum Mo 1,000 0.02
Silicon Si 1,000 0.4
Tin Sn 1,000 0.04
Strontium 8r 1,000 0.01
Titanium Ti 1,000 0.01
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Attachment 2.
(continued)
Stock QC Solutions
"Vendo "Stock Name | . Elemen Conc. {mglL) |_ICSA Gonc. (mgiL)
Inorganic CLP Al 5,000 500
Ventures Interferents Ca 5,000 500
“A" Solution Mg 5,000 500
Fe 2,000 200
- IGSB Conc.:(mg/L) -
Inorganic CLP Al 5,000 500
Ventures Interferent A Ca 5,000 500
Solution Mg 5,000 500
Fe 2,000 200
Inorganic CLPP-ICS-B4 Cd 100 1
Ventures Ni 100 1
Zn 100 1
Sb 60 0.6
Ba 50 05
Be 50 0.5
Co 50 0.5
Cr 50 0.5
Cu S0 0.5
Mn S0 0.5
Vv 50 0.5
Ag 20 0.2
As, T 10 0.1
Pb, Se 5 0.05
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Attachment 3.

Example: Analysis Runlog / Maintenance Log
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TJA Trace ICAP {61E) Analysis Log — ICP3

STL Chicago

Page No.

Date | Initials

File Name

Dig. Set

Int. Std

Sample Nos.

Parameters

Comments

Reviewed by:

Diate:

CHI-22-14-G38/E-04/03




STL Chicago
TJA Trace ICAP (61E) - ICP3
instrument Maintenance Log Page No.

DatefInitials | Date/initials | Datefinitials | Datediniitals | Datefinitials | DatefInitials | DatefInitials

Daily Maintenance:

Check/Change Pump Tubing

Check Waste Container

Weekly Maintenance:

Clean Air Filters

Check Torch for buildup
(Note Cleaning)

Check/Change Printer Ribbon

Monthly Maintenance:

Check/Refill Recircuiator

Check Nebulizer/Spray Chamber

Comments:

**Any Maintenance/Repair/Part mmn_mnmam:_ performed that is not listed above must be documented in the Comments sections™*

Reviewsr Signature: Dale:

CHI-22-14-038/C-08/01
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Attachment 4.

Example: Data Review Checklist
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STL Chicago

INORGANIC CLP/LEVEL IV DATA REVIEW CHECKLIST

Site Name: Primary Reviewer: Review Date:
JOB Number: Secondary Reviewer: Review Date:
No. of Bamples/Matrix: a) WATER b) SOIL ¢) TCLP/SPLP d) OTHER:

Metals List: a) TAL b)PP ¢) TCLP d) Other (

)

Report Level: 1DL = a) CLP b) Non-CLP ¢} MDL d) Other

CRDL =a) CLP b) Client c) Defmlt RL d) Other

PRI1 SEC
TASK: CARs__ REV REV COMMENTS
I.LAR CHRON: ) Matches COC
2) Proper Prep Links; 5-Fa (Routing) 8-F9 (TCLE/SPLP)
3) Sample I1old Times Met
Cyanide Reported on Forms Y/N Method: a) CLP b) $W846 901054014

Initdal / Continuing Calibration Critetia Met

(CRA/CRE requirements met if applicable)

FORM 1: Matches Eeport
LabNet Beport Units / Test Matrix Match Torm 1's

Hilytions due to interference’s maulted in clevated RL's

FORM 3: Mcthod Blanks < CRDL

FORM 3A: M3 Recoveries Acceptable

Default Limits

Statistica] Limits :
Project Limits (5-F10 used to Clone By Project)

FORM 5B; PLS Performed

FORM &: Duplicate RPD Acceptable

Default Limits

Statistical Limits

Project Limits {5-F10 used to Clone By Project)

FORM 7: 1.CS Recoveries Acceptable
1Defanlt Limits Statistical Limits

Project Limiis ~~ (5-F10 wied lo Clone By Projeet)

FORM 8. MEA Analysis Pertormed

GEAA — Analytical Spike {AS) Recoveries Acceplable

OFAA — Repeal Analylical Recovery <40%

GEAA — Duplicate Injection Prectsion Met

TFORM 9: Rerial Dilytion (S0 Acceptable

HORM 14' Corrcet

RAW DATA: Complete (Match Batches to LabChron)

a) Instr, Raw Data clearly displays the LabNel Batch number and

includcs the “Batch Workshest” Report

b} Prep Raw Dala displays the LabNet Batch Mumber and includes the

“Hatch Waorlsheet™ Report or “Raw Data™ Report

CHI-22-12-015/F-03/01

Comments on Reverse




TARK: CaR's

PRI

SEC
REV

COMMENTS

| sbNet Batch Status Report Displays Data At RVWD Status

Ingamplete JOB Stiug Repor reveals no Quistanding Drata

NARRATIVE: 1) Holding Times
2) Method Refarences Method: a) CLP b) SW346 c) Other
3 % Recoveries / RPD's
43 Analytical Difficukics Typos
COMMENTS:

QUCYCLE | REASOM

CII-22-12-013/7-03/01




STL Chicago
ICAP Metals Data Review Checklist

Instrument ID:  ICP 3 ICP 4 ICP 5 Fllename:
Analyst Initial(s): LabNet Batch No.:
Copies:

FRRRREREERRRERRRAEREEERRERRRERREREERRERRR R R ERERERRRRE R R ERREER R RERRERRRERERRRERRERER R AR

QcC Type:

a CLP b. Standard ¢ TCLP d. Drinking Waters e. Solubles

I. Calibration:

Analyst Reviewer
I | 1. Verification of standard traceability and expiration (daily).

2. Calibration is clearly documented:

o a. Instrument is calibrated using a Blank and three Calibration Standards. The correlation coefficient
must be =0.995.
[ ] ] b. Reanalysis of the top calibration standard as a sample. Control limits are 95 - 105%. (Run once

daily prior to sample analysis).

3. Calibration Verification: (10% Frequency):

L L]

a. |ICV/CCV: Std.JCLP — Recovery 90-110%
EPA 200.7 {ICV) — Recovery 95-105%

b. ICB/CCB: Std. QC: < RL; CLP QC: = CRDL; SW-846 QC: < 3x MDL.
{custom critaria cods)

4. CLP QC; An Initial & Final for each sample analysis run:

a. CRI-2x RL; No Limit Set

b. ISA/ISAB - 80-120% Recovery

5 Sid. QC: Analyzed at the beginning of the day and every § hours thereafter;

a. CRI: 2x CRDL: No Limit Set

b. ISA/ISAB: 80-120% Recovery

Refer to Run #:

Note: CLP QC requires the use of the 1DL for calculating % Recoveries and Reporting Limits.
Standard QC requires the use of the RL for calculating % Recoveries and Reporting Limits.

Il. Sample Analysis:

Analyst Reviewer

1. Each Prep Batch consists of a maximum of 20 samples of a similar matrix:

a. Prep Batches must be clearly identified

b.1PrepBlank CLP -<CRDL;  Std. QC -<RL TCLP - < TCLP Reporting Limit

¢. 1LCS Std.JCLP - B0-120% Rec.; EPA 200.7 - 85-115% Rec,

d. 1 Duplicate Std. - RPD or RSD limits are 20%,; Unless the sample cong. is <5x RL then + RL
applies, for CLP + CRDL applies. EPA 200.7 - 10% Fraquency

— L

e. 1 Matrix Spike StdJCLP - 75-125% Rec.; Unless the sample conc. exceeds the spike cone. by
4x; EPA 200.7 - 70-130% Ret.; 10% Fraquency

f. Analytical MS  TCLP - >50% (MSA performed if <50% recovery)

g. Serial Dilution 1 per 20 samples; 10% Difference Limit

h. A post-digestion spike (FMS) must be performed for CLP (75-125%) and 200.7 {(85-1158%) if the
above limits are not met,
{CLP - except for Ag, Na, Ca, K, and Mg for waters and soils, and Al and Fe for sails only).

.. Turbidity Checked: EPA 200.7 Drinking Water (< 1 NTU; no prep required).

Page1 of 2
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STL Chicago
ICAP Meatals Data Review Checklist

I. Sample Analysis {continued):

Snghvst

2. A Corrective Action Report (CAR) must be written for any out of control situations, clearly stating the
problem and action to be taken:

a. CAR included with original data run

h. CAR with corrective action results included with the corrective action run.

. Data Documentation

Analyst Reviewer

1. Raw Data:

a. Unused data is clearly identifiad.

b. All crossed out data is initialed and dated.

c. Qut of control QG is clearly identified.

d. Any data that has a tick (8, |, H or L) is commented on with appropriate action taken.

. The first page of the run must have the filename; instrument; and analyst's sighature

2, Run Log;

a. Unused data is clearly identified.

b. All eross outs are initialed and dated.

¢. Analyst's Signature is required.

3. LabNet:

. Worksheet and data pages are printed.

. Unused data is clearly identified.

. All cross-outs are initialed and dated.

. First page must have the filename, instrument identification; analyst signature.

. Samples needing copying are clearly marked.

bl bR (ol g ii]

Label Sarmple ID with the LabNet Batch their in.

lll, Miscellanecus

A r_ng}_x:l;i Reviewer
1. Is Sample Prep Linked?
2 Is TCLP Linked? (Shift F9 from the start page)
3. Did all dilutions carry over for MD, MS, MSD (where applicable)?
4. Did all prep and analysis matrices match up?
Comments:
Analyst Signature; Cate:
Reviewer Signature: Date:

Page 2 of 2 CHI-22-14-004/K-12/03



STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
UME-6010B 06 01/05/05 25 of 25

Attachment 5.

Known Digested QC Values (mg/L)

Be 0.05 -—
Bi 0.5 -
B 1 -
Cd 0.05 1
Ca 10 -
Cr 0.2 5
Co 0.5 ---
Cu 0.25 0.25
Fe 1 —
Pb 0.10 5
Mg 10 -
Mn 0.5 -
Mo 1 —=
Ni 0.5 0.5
P 0.5 -—-
K 10 —
Se 0.10 1
Si 5 -
Ag 0.05 1
Na 10 —
Sr 1 -
Tl 0.10 —
Sn 1 -
Ti 1 —
V 0.5 -—-
Zn 0.5 —
Default Control Limits
LCS: 80 - 120%
Spike: 75 - 125%

TCLP Spike: =>50%

COMPANY CONFIDENTIAL AND PROPRIETARY
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‘This document has been prepared by Severn Trent Laboratories (STL) solely for STL's own use and
the use of STL’s customers in evaluating its qualifications and capabilities in connection with a
particular project. The user of this document agrees by its acceptance to return it to STL upon request
and not to reproduce, copy, lend, or otherwise disclose its contents, directly or indirectly, and not to use
it for any other purpose other than that for which it was specifically provided. The user also agrees that
where consultants or other outside parties are involved in the evaluation process, access to these
documents shall not be given to said parties unless those parties also specifically agree to these
conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF STL IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY STL IS
PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF PUBLICATION OF
THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

©COPYRIGHT 2005 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

COoPY#: 030

ISSUED TO : GQ;N:X D\‘L‘\qw\. /
Duiqon & Asseciortes

Full Signature Approvals Are Kept on File
with STL's QA Standard Practice Records ‘
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1.0 . __Introduction, Purpose, and Scope
1.1 STL Overview

STL Chicago (STL) is a ﬁart of Severn Trent Laboratories, a major group of U.S. based companies.
The companies are owned by Severn Trent, plc, an international provider of water and wastewater
services headquartered in Birmingham, UK.

STL is a full-service environmental laboratory that provides quality comprehensive and integrated
professional analytical services effectively and efficiently. A broad range of environmental testing services
are offered that span a variety of matrices including agueous, soil, solid, waste and drinking water.

Associated with this activity are services to ensure client requirements are known, communicated and
satisfactorily addressed, and a deliverables package presenting the analytical results meets client
needs. The laboratory provides expert personnel for supervision, technical consultation, and project review
for effective planning and implementation of analytical assignments.

STL operates under the regulations and guidelines of the following federal programs:

Air Force Center for Environmental Excellence (AFCEE)

US Army Corp of Engineers, Hazardous, Toxic and Radicactive Waste (USACE HTRW)
Department of Defense (DoD)

Navy Facilities Engineering Service Center (NFESC)

Clean Water Act (CWA)

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
National Pollution, Discharge, and Elimination System (NPDES)

Occupational Safety and Health Administration (OSHA}

Resource Conservation and Recovery Act (RCRA)

Safe Drinking Water Act (SDWA)

Toxic Substances Control Act (TSCA)

* - 5 S PP

STL also provides services under various state and local municipal guidelines. A current table of
analytical services, list of certifications and general service listing is presented on the MySTL webpage
at www.stl-inc.com or available from the laboratory.
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1.2 Quality Assurance Policy

Itis STL's policy to:

+ Provide high quality, consistent, and objective environmental testing services that meet all
federal, state, and municipal regulatory requirements.

+ Generate data that are scientifically sound, legally defensible, meet project objectives, and
are appropriate for their intended use.

+ Provide STL clients with the highest leve! of professionalism and the best service practices
in the industry.

¢ Build continuous improvement mechanisms into all laboratory, administrative, and
managerial actlivities.

¢ Maintain a working environment that fosters open communication with both clients and staff
and ensures data integrity.

1.3 Management Commitment to Quality Assurance

STL management is committed to providing the highest quality data and the best service in the
environmental testing industry. To ensure that the data produced and reported by STL meet the
requirements of its clients and comply with the letter and spirit of municipal, state and federal
regulations, STL maintains a quality system that is clear, effective, well communicated, and suppotted
at all levels in the company.

Line organizations verify that specifications are achieved; QA organizations assist and provide oversight
and verification of processes through planning, reviews, audits, and surveillances. The quality objectives
are derived from this Laboratory Quality Manual (LQM), Standard Operating Procedures (SOPs) and
Work Instructions.

1.4 Purpose

The purpose of the LQM is to describe STL's Quality System and to outline how that system enables all
employees to meet the Quality Assurance (QA) policy. This LQM also describes specific QA activities
and requirements and prescribes their frequencies. Roles and responsibilities of management and
laboratory staff in support of the Quality System are also defined in this LQM.

1.5 Scope

This LQM is specific to STL Chicago's quality systems and laboratory operations. Al other STL locations
have LOMs under the Corporate Quality Management Plan (QMP) or the Corporate QMP itself.

The laboratory is committed to ensuring that resources are available anhd deployed to meet client
expectations. This includes gathering project information prior to sample receipt to ensure client
expectations will be met with respect to:

+ Sampling containers;
4+ Analytical methods employed,
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Accuracy and precision;

Reporting limits;

Personnel qualifications, training, and experience;
Calibration and quality control measures employed;
Regulatory requirements; '

Report contents;

Supporting documentation, records and evidence, and
Review of data

* * * e

1.6 Servicing

Project Managers are the direct client contact and they ensure resources are available to meet project
requirements. Although Project Managers do not have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure that available
resources are sufficient to perform work for the client’s project. Project Managers provide a link between
the client and laboratory resources.

The laboratory has established procedures for performing and verifying that client servicing meets
requirements. Typical services provided are:

Sample Containers/Supplies — Container Management: Process Operation (UCM-001)
Project QAP preparation — Project Planning Process (UPM-003)

Regulatory advisory functions — Project Planning Process (UPM-003)

Consulting — Project Planning Frocess (UPM-003)

* » + @

Regulatory and advisory functions are addressed under the same procedures used for project planning.

2.0 References

The following references were used in preparation of this document and as the basis of the STL Quality
System:

EPA Guidance for Preparing Standard Operating Procedures (SOPs), EPA QA/G-6, US EPA, Office of
Environmental Information, EPA/240/B-01/004, March 2001.

EPA Requirements for Quality Management Plans, EPA QA/R-2, US EPA, Office of Environmental
Information, EPA/240,B-01/002 March 2001.

EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, US EPA, Office of
Environmental Information, EPA/240/B-01/003, March 2001.

EPA_Quality Manual for Environmental Programs, 5360 A1, US EPA Office of Environmental
Information — Quality Staff, May 2000.

General Requirements fof the Competence of Testing and Calibration Laboratories, ISO/IEC 17025,
December 1999.
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Good Automated Laboratory Practices, Principles and Guidance to Regulations for Ensuring Data
Integrity in Automated Laboratory Operations with Implementation Guidance, EPA 2185, US EPA
Office of Information Resources Management, August 1895,

Air Force Center for Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP),
Version 4.0, February 2005,

National Environmental Laboratory Accreditation Conference, Constitution. Bylaws, and Standards,
EPA 600/R-00/084, US EPA Office of Research and Development, June 2000,

Navy Installation Restoration Laboratory Quality Assurance Guide, Interim Guidance Document, Naval
Facilities Engineering Service Center (NFESC), February 1996.

Navy Installation Restoration Chemical Data Quality Manual, Navy IR CDQM, Special Publication SP-
2056-ENV, September 1999.

Department_of Defense Quality Systems Manual for Environmental Laboratories, Final Version 3,
March 2005

Shell for Analytical Chemistry Requirements, US Army Corps of Engineers, EM 200-1-3, Appendix |,
February 2001

This LQM was written to comply with the National Environmental Laboratory Accreditation Conference
(NELAC) standards. Refer to Table 1 for a cross-section comparison of this LQM to the NELAC
standards.

Table 1.
Correlation of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements

NELAC Chapter:5.6.2 Quality Manual - ... _ Laboratol v Quality Manual Sectlon.

a. Quality palicy statement, including objectives and 1.2 Quality Assurance Policy

commitments 4.2.1 QObjectives of the Quality System

b. Organization and management structure 4.1 _ Organization and Management

¢. Relationship between management, technical 4.1.2 Roles and Requirements

operations, support services and the quality systems 4.2 Quality System

d. Records retention procedures; document control 4.3  Document Control

procaduras 4.12.2 Record Retention

e. Job descriptions of key staff and references to job 4.1.2 Roles and Requirements

descriptions of other staff

f. ldentification of laboratory approved signatories 4.1  Organization and Management
| g. Procedures for achieving traceability of measurements 55 Measurement Tracesability

h, List of all tast methods under which the |aboratory 5.3.1 Methad Selaction

performs its accredited testing

i. Mechanisms for assuring the laboratory reviews all new | 44.2 Project-Specific Quality Planning

work to ensure that it has the appropriate facilities and

resources before commencing such wark
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Table 1.

Correlat:on of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements
R a e Labioratory Quality Mantial Sectlon,
i Referenr.:e tothe cahbratmn and/or venﬁcatmn tast 534 Method Verification
proceduras used 5.3.5 Method Validation & Verification Actlvities

5.3.6 Data Reduction & Review
5.4.3 Equipment Verification and Calibration

k. Procedures for handling submitted samples 471 Sample Acceptance Policy
57  Sampie Handling, Transport and Storage
I. Reference to the major equipment and reference 1.8 Servicing
measurement standards used as well as the facilities and | 4.1.1 Laboratory Facilities
sarvices used in conducting tests 46  Purchasing Services & Supplies
5.2  Facllities

5.4.2 Equipment Maintanance
5.4.3 Equipment Verification and Calibration

m. Reference to proceduras for calibration, verification 5.4.2 Equipment Maintenance

and maintenance of equipment 5.4.3 Equipment Verification and Calibration
n. Referance to verification practices including inter- 581 Proficiency Testing

laboratory comparisons, proficiency testing programs, 5.8.2 Control Samplas

use of refarence materials and internal QC schemes

0. Procedures for feedback and corrective action 4.8 Complaints

whenever testing discrepancies are detected, or 4% Control of Non-Conformances
departures from documented procedures ocour 410 Corrective Action

4.11 Preventive Action

5.8.6 Permitting Departures from Documented Procedures
p. Laboratory management arrangements for | 44.1 Contract Review

exceptionally  permitting  departures  from | 442 Project-Specific Quality Planning

documented policies and procedures 5.8.6 Permitting Departures from Documented Procedures
g. Procedures for dealing with complaints 48 Complaints

r. Procedures for protecting confidentiality and | 4.7.2 Client Confidentiality and Proprietary Rights
proprietary rights

5. Procadures for audits and data review 4.13 Internal Audits

4 14 External Audits

5.3.6 Data Reduction and Review
t. Process/procedures for establishing that personnel are 5.1.2 Training

adequately experienced in dutles they are expected to
carry out and are receiving any needed training

u. Ethlcs policy statement developed by the laboratory 5.1.3 Ethics Policy
and training parsonnel in their ethical & legal
responsibilities

v. Reference to procedures for reporting analytical results | 5.3 Test Methods

£2.6 Data Reduction and Review

589 Project Reports

w. Table of contants, listing reference, glossaries and TOGC Table of Contents

appendices Appendix A List of Cited SOPs and Work Instructions
Appendix B STL Chicago's Method Capability Listing
Appendix C STL Chicago's Description and Floeor Space for
Analytical Facilities
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3.0 Terms and Definitions

Accuracy: The degres of agreement between a measurement and true or expected value, or between
the average of a number of measurements and the true or expected value.

Auditt A systematic evaluation to determine the conformance to specifications of an operational
function or activity.

Batch: Environmental samples, which are prepared and/or analyzed together with the same process,
using the same lot(s) of reagents. A preparation batch is composed of 1 to 20 environmental samples
of a similar matrix, meeting the above mentioned criteria. Where no preparation method exists (e.g.,
volatile organics, water), the batch is defined as environmental samples that are analyzed together with
the same process and personnel, using the same lots of reagents, not to exceed 20 environmental
samples. An analytical batch is composed of prepared environmental samples, extracts, digestates or
concentrates that are analyzed together as a group. An analytical batch can include prepared samples
originating from various environmental matrices and can exceed 20 samples.

Chain of Custody (COC): A system of documentation demonstrating the physical possession and
traceability of samples.

Comprehensive Environmental Response, Compensation and Liability Act {CERCLA/Superfund):
Legislation (42 U.S.C. 9601-9675 et seq., as amended by the Superfund Amendments and
reauthorization Act of 1986 (SARA), 42 U.5.C. 9601et seq.

Compromised Sample: A sample received in a condition that jeopardizes the integrity of the results.
See Section 4.7.1 for a description of these conditions.

Confidential Business Information (CBIY: Information that an organization designates as having the
potential of providing a competitor with inappropriate insight into its management, operation or
products.

Confirmation: Verification of the presence of a component using an additional analytical technique.
These may include second column confirmation, alternate wavelength, derivatization, mass spectral
interpretation, altemative detectors, or additional cleanup procedures.

Corrective Action: Action taken to sliminate the causes of an existing non-conformance, defect or other
undesirable situation in order to prevent recumrence.

Data Audit. A qualitative and quantitative evaluation of the documentation and procedures associated
with environmental measurements to verify that the resulting data are of acceptable quality.

Demonstration of Capability {DOC): Procedure to establish the ability to generate acceptable accuracy
and precision. _

Detection Limit Check Standard (DLCK): A non-processed standard spiked at the method reporting limit
or lowest calibration standard. Used in conjunction with the MRL Check standard in LCG analysis.
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Equipmert Blank (EB). A portion of the final rinse water used after decontamination of field equipment;
also referred to as Rinsate Blank and Equipment Rinsate.

Extraction Blank (EB1, EB2. EB3); A blank that has been taken through the extraction procedure such
as TCLP/SPLP; 5035, AVS/SEM.

Document Control: The act of ensuring that documents (electronic or hardcopy and revisions thereto)
are proposed, reviewed for accuracy, approved for release by authorized personnel, distributed
properly and controlled to ensure use of the correct version at the location where the prescribed activity
is performed.

Federal Insecticide, Fungicide and Rodenticide Act (FIFRA): Legislation under 7 U.S.C. 135 et seq., as

amended.

Federal Water Pollution Control Act (Clean Water Act, CWAY: Legislation under 33 U.5.C. 1251 et
seq., Public Law 92-50086 Stat. 816.

Field Blank (FB): A blank matrix brought to the field and exposed to field environmental conditions.
Field Duplicate (FD): Duplicate field-collected sample.

Field of Testing (FOT): A field of testing is based on NELAC's categorization of accreditation based on
program, matrix and analyte.

Good Laboratory Practices (GLP): Formal regulations for performing basic laboratory operations
outlined in 40 CFR Part 1680 and 40 CFR Part 729 and required for activities performed under FIFRA
and TSCA.

Holding Time; The maximum time that a sample may be held before preparation and/or analysis as
promulgated by regulation or as specified in a test method.

Instrument Blank: A blank matrix that is the same as the processed sample matrix (e.g. extract,
digestate, condensate) and introduced onto the instrument for analysis.

Internal Chain of Gustody (COC): An unbroken trail of accountability that ensures the physical security
of samples, data and records. Internal COC refers to additional documentation procedures
implemented within the laboratory that includes special sample storage requirements, and
documentation of all signatures and/or initials, dates, and times of persennel handling specific samples
or sample aliquots.

Instrument Detection Limit {IDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific instrument. The
IDL is associated with the instrumental portion of a specific method only, and sample preparation steps
are not considered in its derivation. The IDL is a statistical estimation at a specified confidence interval
of the concentration at which the relative uncertainty is +100%. The |DL represents a range where
qualitative detection occurs on a specific instrument. Quantitative results are not produced in this range.
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Laboratory Control Sample (LCE): A blank matrix spiked with a known amount of analyte(s), processed
simultaneously with, and under the same conditions as, samples through all steps of the analytical
procedure.

Laborato uality Manual (LQM). A document stating the quality policy, quality system and quality
practices of the laboratory. The LQM may include by reference other documentation relating to the
laboratory's quality system.

Limit of Detection (LOD); The minimum amount of a substance that an analytical process can reliably
detect.

Matrix. The substrate of a test sample. Common matrix descriptions are defined in Table 2.

Table 2. Matrix Descriptions

eous sample excluded from the de

queous | Aqu

finition of Drinking Water or
Saline/Estuarine source. Includes surface water, groundwater,
 effluents, leachates and wastewaters.
Drinking Water Aqueous sample that has been designated a potable water source.
Saline Aqueous sample from an ocean or estuary, or other salt-water
_ source such as the Great Salt Lake.
Liquid Liquid with <15% settleable solids. .
Solid Soil, sediment, sludge, ash, paint chips, filters, wipes or other
matrices with >15% settleable solids.
Waste A product or by-product of an industrial process that results in a
‘ matrix not previously defined (i.e., drum liquid or oils).
Tissue Sample of a biological origin such as fish tissue, shellfish, or plant
material. Such samples shall be grouped according to origin.

Matrix Duplicate (MD). Duplicate aliquot of a sample processed and analyzed independently, under the
same laboratory conditions; also referred to as Sample Duplicate; Laboratory Duplicate.

Matrix Spike (MS): Field sample to which a known amount of target analyte(s) is added.
Matrix Spike Duplicate (MSD): A replicate matrix spike.

Method Blank (MB): A blank matrix processed simultaneously with, and under the same conditions as,
samples through all steps of the analytical procedure.

Method Detection Limit (MDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific measurement
system. The MDL is a statistical estimation at a specified confidence interval of the concentration at
which the relative uncertainty is +100%. The MDL represents a range where gualitative detection
occurs using a specific method. Quantitative results are not produced in this range.
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Method Detaction Limit Check (MDLCK): A standard that is processed with the MDL Study that is
spiked at % the spike level used for the MDL Study or % the method reporting limit or ¥z the lowest
calibraton standard.

Method Reporting Limit Check (MRL): A standard that is not processed, is spiked at approximately 2x
the low standard or reporting limit. This standard check is used in conjunction with the LCG analysis.

Non-conformance: An indication, judgment, or state of not having met the requirements of the relevant
specifications, contract, or regulation.

Precigion: An estimate of variability. It is an estimate of agreement among individual measurements of
the same physical or chemical property, under prescribed similar conditions.

Preservation; Refrigeration and/or reagents added at the time of sample collection to maintain the
chemical, physical and/or biological integrity of the sample.

Proficiency Testing: Determination of the laboratory calibration or testing performance by means of
inter-laboratory comparisons. '

Proficiency Test (PT) Sample: A sample, the composition of which is unknown to the analyst, that is
provided to test whether the analyst/laboratory can produce analytical results within specified
performance limits. Also referred to as Performance Evaluation {PE) Sample.

Proprietary: Belonging to a private person or company.

Quality Assurance (QA). An integrated system of activities involving planning, quality controi, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence.

Quality Assurance (Project) Plan (QAPPY. A formal document describing the detailed quality control
pracedures by which the quality requirements defined for the data and decisions pertaining to a specific
project are to be achieved.

Quality Control (QC): The overall system of technical activities, the purpose of which is to measure and
control the quality of a product or service.

Quality Control (QC) Sample: A control sample, generated at the laboratory or in the field, or obtained
from an indepandent source, used to monitor a specific element in the sampling and/or testing process.

Quality Management Plan (QMP): A formal document describing the management policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
agency, organization or laboratory to ensure the quality of its product and the utility of the product to its
usears.

Quality System: A structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality
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system provides the framework for planning, implementing, and assessing work performed by the
organization and for carrying out required QA/QC.

Quantitation Limit (QL): The minimum amount of a substance that can be quantitatively measured with
a specified degree of confidence and within the accuracy and precision guidelines of a specific
measurement system. The QL can be based on the MDL, and is generally calculated as 3-5 times the
MDL, however, there are analytical technigues and methods where this relationship is not applicable.
Also referred to as Practical Quantitation Level (PQL), Estimated Quantitation Level (EQL), Limit of
Quantitation (LOGY).

Raw Data: Any original information from a measurement activity or study recorded in laboratory
notebooks, worksheets, records, memoranda, notes, or exact copies thereof and that are necessary for
the reconstruction and evaluation of the report of the activity or study. Raw data may include
photography, microfilm or microfiche copies, computer printouts, magnetic/optical media, including
dictated observations, and recorded data from automated instruments. Reports specifying inclusion of
“raw data” do not need all of the above included, but sufficient information to create the reported data.

Record Retention: The systematic collection, indexing and storing of documented information under
secure conditions.

Reference Standard: A standard, generally of the highest metrological quality, available at a given
location from which measurements made at that location are derived.

Reporting Limit (RL): The level to which data is reported for a specific test method and/or sample. The
RL is generally related to the QL. The RL must be minimally at or above the MDL.

Resource Conservation and Recovery Act (RCRA): Legislation under 42 U.5.C. 321 et seq. (1976).

Safe Drinking Water Act (SDWA): Legislation under 42 U.S.C. 300f et seq. (1974), Public Law 93-523.

Sampling and Analysis Plan (SAP). A formal document describing the detailed sampling and analysis
procedures for a specific project.

Selectivity: The capability of a measurement system to respond to a target substance or constituent.

Sensitivity: The difference in the amount or concentration of a substance that corresponds to the
smallest difference in a response in a measurement system using a certain probability level.

Spike: A known amount of an analyte added to a blank, sample or sub-sample.

Standard Operating Procedure (SOP): A written document which details the method of an operation,
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted
as the method for performing certain routine or repetitive tasks.

Storage Blank: A blank matrix stored (2-weeks) with field samples of a similar matrix (volatiles only)

that measures storage contribution to any source of contamination. OR A blank matrix stored with field
samples of a similar matrix.
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Systems Audit: A thorough, systematic, on-site, qualitative review of the facilities, equipment,
personnel, training, procedures, record keeping, data validation, data management, and reporting
aspects of a total measurement system.

Test Method: Defined technical procedure for performing a test.

Toxic Substances Control Act {TSCA). Legislation under 15 U.5.C. 2601 et seq., (1978).

Traceability: The property of a result of a measurement that can be related to appropriate international
or national standards through an unbroken chain of comparisons.

Trip Blank (TB). A blank matrix placed in a sealed container at the laboratory that is shipped, held
unopened in the field, and returned to the laboratory in the shipping container with the field samples.

Verification: Confirmation by examination and provision of evidence against specified requirements.

4.0 Management Raquirements

The organizational chart of STL is presented in Figure 1. Corporate employeas are located at various STL
facilities as outlined in the organizational structure.  The arganizational chart of ST Chicago is presented
in Figure 2.

4.1 Organization and Management

The Laboratory Director and Quality Assurance Manager are responsible and have the signature authority
for approving and implementing this plan. Additional signatory authorities for the approval of work and
release of reports are defined in the Signature Authority SOP (UQA-030).
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4.1.1 Laboratory Facilities

The laboratory is located in University Park, |1, which is approximately 30 miles south of Chicago, and
is staffed by 83 professionals. The laboratory is comprised of 51,000 square feet of state-of-the-art
commercial laboratory and office space and houses both inorganic and organic operations. The
facility is divided into separate work areas to facilitate sample throughptit. These areas include the
following:

Sample receipt and refrigerated storage
Organic sample preparation

Glassware preparation

Metals digestion

Wet chemistry laboratory
Ingtrumentation laboratories

*+ * + > S

The main instrumentation laboratory is equipped with state-of-the-art instrumentation and sufficient
duplicate equipment to provide back-up service for most major systems. A listing of laboratory
equipment and instrumentation is referenced as Work Instruction No. CHI-22-09-103. Table Jisa
summary of the major laboratory instruments.

Table 3. Major Equipment List

_GOMS | GC | HPL  AutoAnalyzer | 1C: | TOC | TOX

14 14 5 | 2 1 3 2 2 2 2 2

Fach of these areas has separate heating, ventilation, and air conditioning systems. Non-destructive
gas chromatographic detectors and GC/MS rotary pumps are vented out of the instrurnentation
through charcoal filters.

4.1.2 Roles and Responsibilities

The specific duties and responsibilities of the Laboratory Director, Quality Assurance Manager, Project
Managers, Technical Managers, Sample Management Coordination, Data Management Section
Manager, Quality Assurance Specialist, Heaith and Safety Coordinator\Waste Management,
Information Technology Manager, and Chemists/Technicians are as follows.

In the absence of any one individual, the staff or assistant within each department is professionally

skilled in the ability to administer the function of the administrator or support personnel. This will allow
for the continuance of the day-to-day operations of the laboratory.
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4.1.2.1 Laboratory Director

The ultimate responsibility for the generation of reliable laboratory data rests with the Laboratory
Director, who is accountable to his General Manager and oversees the daily operations of the
laboratory. The Laboratory Director's responsibilities include allocation of personnel and resources,
setting goals and objectives for both the business and employses, achieving the financial, business
and quality objectives of STL. Furthermore, to see that all tasks performed in the laboratory are
conducted according to the requirements of this LQM, the Project Technical Profile and/or the
appropriate QAPP; and to ensure that the quality of service provided complies with the project's
requirements.

The Laboratory Director has the authority to affect those policies and procedures to ensure that
only data of the highest level of excellence are produced. As such, the Laboratory Director
supports a QA Section which has responsibilities independent from sampling and analysis.

The Laboratory Director, with the assistance of the Quality Assurance Manager, has the overall

responsibility for establishing policies that ensure the quality of anaiytical services meet our clients
expectations. These policies are defined in this LQM.

4.1.2.2 Quality Assurance Manager

The Quality Assurance (QA) Manager has the full-time responsibility to evaluate the adherence to
policies and to ensure that systems are in place to produce the level of quality defined in this LQM.
The QA Manager is responsible for the approval of IDL/MDL studies, method validation studies, IDOC
and CDOC evaluations, the annual review of statistical control limits, data package inspections, and
LIMS system method development, validation, verification and maintenance. In addition, the QA
Manager assists in the preparation, compilation, and submittal of quality assurance plans; reviews
program plans for consistency with organizational and contractual requirements and advises
appropriate personnel of deficiencies. The QA Manager is assisted by the QA Specialist in the
maintenance of QA records, cerifications, accreditations, intemal and external audits, corrective
action procedures, management of the laboratory's PT Program, and maintenance of training
documentation.

The QA Manager shall have the final authority to accept or reject data, and to stop work in
progress in the event that procedures or practices compromise the validity and integrity of
analytical data. The QA Manager is available to any employes at the facility to resolve data quality
or ethical issues. The QA Manager must address any data integrity issue identified internally or
externally, establish a corrective action plan and resclve the issue to the client's satisfaction.
lssues that involve data recall must be discussed with the Corporate Quality Director Ray Frederici.
The QA Manager shall be independent of laboratory operations and has an indirect reporting
relationship to the QA Director.

41.2.3 Project Managers

The laboratory recognizes the importance of efficient project management. The laboratory Project
Managers {PM) are responsible for preparing the Project Technical Profile which summarizes
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QA/QC requirements for the project, maintaining the laboratory schedule, ensuring that technical
requirements are understood by the laboratory, and advising the Laboratory, QA and Technical
Managers of all variances. The laboratory Project Manager will provide technical guidance and the
necessary laboratory-related information to the preparer of project-specific QAPPs and provide
peer review of the final document to ensure accuracy of the laboratory information.

4.1.2.4 Technical Managers

The Technical Managers are the Laboratory Director, laboratory Section Managers and the QA
Manager. They are as follows:

Michael J. Healy, Laboratory Director, BS Environmental Biology,

23 years laboratory experience.

Terase A. Preston, Quality Assurance Manager, BA Biology,

21 years laboratory experience.

Diane L. Harper, Inorganics Section Manager, MA Biclogy,

25 years laboratory experience.

Jodi L. Gromala, Metals Section Manager, BS Biology,

18 years laboratory experience.

Patti J. Gibson, Chromatography/Organic Extractions Section Manager, BS Biology,
16 years laboratory experience.

Gary L. Rynkar, GG/MS Section Manager, BS Environmental Biology,
17 years laboratory expenence.

* PR

All of these managers report to the Laboratory Director and serve as the technical experts on
assigned projects, provide technical liaison, assist in resolving any technical issues within the area
of their expertise; and implement established policies and procedures to assist the Laboratory
Director in achieving section goals. The Technical Managers are responsible for ensuring that
their personnel are adequately trained to perform analyses; that equipment and instrumentation
under their control is calibrated and functioning properly; that system and performance audits are
performed on an as-needed basis; provide input and review in the development and
implementation of project-specific QA/QC requirements; and for providing the critical review of
proposal and project work for programs as directed by the Laboratory Director. The Technical
Managers coordinate these activities with the project management and quality assurance sections.

4.1.2.5 Sample Management Coordinator

The Project Manager is designated as the Sample Management Coordination for any work
subcontracted under their management. The Project Manager verifies each subconfracting request
to ensure that special client restrictions are not jeopardized (e.g., samples must be analyzed by the
receiving affiliated or network laboratory and must maintain specific certification(s)). The Project
Manager is also responsible for verifying the credentials; establishing the service agreement; ensuring
data review; and invoicing of all laboratory subcontractors. The Project Manager discusses any
deficiencies or anomalias with the subcontractor prior to reporting any data to the client.
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4.1.26 Data Management Section Manager

The Data Management Section Manager is responsible for coordinating receipt of all data from the
various service groups within the laboratory, reviewing data for compliance to laboratory QC criteria
and/or criteria in the Project Technical Profile, and ensuring that data are reported in a timely manner
and in the proper format.

4.1.2.7 Quality Assurance Specialist

The QA Specialist is responsible for QA documentation and involvement in the following activities:

¢ Assist the QA Manager in performing the annual internal laboratory audits, compiling the
evaluation, and coordinating the development of an action plan to address any deficiency
identified.

+ Facilitate external audits, coordinating with the QA Manager and Laboratory Staff to address any
deficiencies noted at the time of the audit and subsequently presented in the final audit report.

+ Assist the QA Manager in the preparation of new SOP's and in the maintenance of existing SOPs,
coordinating annual reviews and updates.

+ Manages the performance testing (PT) studies, coordinates follow up studies for failed analytes
and works with QA Manager and Laboratory Staff to complete needed corrective action reports.

¢ Personnel training records review and maintenance.

+ Document control maintenance.

+ Assists the Quality Manager and Project Management Group in the review of program plans for
consistency with organizational and contractual requirements. Summarize and convey to
appropriate personnel anomalies or inconsistencies observed in the review process.

+ Manages certifications and accreditations.

+ Monitors for compliance the following QA Metrics: Temperature Monitoring of refrigeration units
and incubators; thermometer calibrations; balance calibrations; eppendorf/pipette calibrations; and
proper standard/reagent storage.

+ Periodic checks on the proper use and review of instrument logs.

¢ Initiate the Mint-miner data file review process for organic instrumentation. Maintain tracking sheet
of activity.

¢ [Initiate the annual Instrument review.

¢ Assist in the technical review of data packages which require QA review.

4.1.2.8 Health and Safety Coordinator / Waste Management

The Health and Safety Coordinator is responsible for the safety and well-being of all employees while
at the laboratory. This includes, but is not limited to, administering the Corperate Safety Manual that
complies with federal regulations, MSDS training and review, conducting laboratory safety orientation
and tours for all new employees, providing instructions on safety equipment, cleaning up laboratory
spills, and instructing personnal of laboratory procedures for emergency situations. The Health and
Safety Coordinator is on-call 24-hours a day, 7-days a week for all [aboratory situations.
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The Health and Safety Coordinator responsibiliies additionally include waste management of
laboratory generated hazardous waste in accordance with appropriate regulations. This includes
maintenance of required documentation, such as waste manifests, segregation of waste in
accordance with requirements, and training of personnet in proper segregation of waste.

4.1.29 Information Technology Manager

The overall role of the Information Technology (IT) Manager is to enhance laboratory productivity
through improved information access, flow, and security. For information to be of greatest value, it
must be readily accessible and reliable. It is the responsibility of the IT Manager to provide software
tools that allow quick and user friendly access to that information, while at the same time controlling
access to that information to those that have the need and proper authority.

Information flow can be enhanced through automation. Automation is the minimization of human
intervention in a process. Reduction in human intervention can result in significant error reductions
and time savings. The IT Manager assists the laboratory in automation by providing hardware and
software solutions to help minimize human intervention in data collection, processing, and storage.

The IT Manager is responsible for providing data security by controlling access, as mentioned above,
and for providing for disaster recovery. Data stored on the central Laboratory Information
Management System (LIMS, a.k.a., LabNet) is the direct responsibility of the IT Manager. No fewer
than two copies of all data should exist at any time o that lost or destroyed data can always be
retrieved from an altemnate source. These copies may consist of data within the system and on
magnetic tape in the case of live data, or two copies on magnetic tape for archived data. Data stored
electronically in other departments is the direct responsibility of those departments. However, the IT
Manager is responsible for providing procedures and training to all laboratory operations, as
appropriate, to assist in making backup copies of local data within the respective operating unit.

STL has establishad procedures for IT management:

intemeat Use Policy — P-1-001

Electronic Mail Use — P-1-002

Computer Systerns Account and Naming Policy — P-1-003
Computer Systems Password Policy — P-1-004

Software Licensing Policy —P-1-005

Virus Protection Policy — P-1-006

* & & 4+ + &

4.1.2.10 Chemists / Technicians

Any effective laboratory quality assurance/quality control program depends on the entire organization,
including management and every individual on the laboratory staff. The initial review for acceptability
of analytical results rests with the analysts conducting the various tests. Observations made during
the performance of an analytical methad may indicate that the analytical system is not in control.
Analysts must use quality control indicators to ensure that the method is in-control before reporting
results.
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4.2 Quality System

Organizational support-for implementing the guality system and achieving the quality objectives is
derived from this LQM, SOPs and Work Instructions. Within these documents, management with
executive responsibilities ensures that the quality policy is understood, implemented, and maintained
at all levels of the organization. The development and implementation of appropriate accountabilities,
duties, and authority by organizational positions are clearly delineated. Line organizations achieve
and verify that specifications are achieved; QA organizations assist and provide oversight and
verification of processes through planning, reviews, audits, and surveillances. Top management
leadership, support and direction ensures that the policies and procedures are appropriately
implemented.

421 Objectives of the Quality System

The goal of the quality system is to ensure that business operations are conducted with the highest
standards of professionalism in the industry.

To achieve this goal, it is necessary to provide our clients with not only scientifically sound, well
documented, and regulatory compliant data, but also to ensure that we provide the highest quality
service available in the industry with uncompromising data integrity. A well-structured and well-
communicated quality system is essential in meeting this goal. The laboratory’s quality system is
designed to minimize systematic error, encourage constructive, documented problem solving, and
provide a framework for continuous improvement within the organization. :

As stated in Section 1.3, this LQM, Work Instructions and the SOPs themselves are the basis and
outline for our quality and data integrity system and contain requirements and general guidelines
under which the laboratory conducts our operations. In addition, other documents may be used by
the laboratory to clarify compliance with quality system or other client requirements. As you read this
LQM, you will note SOP or Work Instruction numbers in parenthetic text. Thesa numbers refer to the
laboratory procedure(s) associated with the subject item. A table listing these guality system policies
and procedures is appended to this document.

The QA Manager and QA Specialist are responsible for implementing and monitoring the Quality
System. The QA Manager reports to the Laboratory Director on the performance of the quality system
for review and continuous improvement. The QA Manager has sufficient authority, access to work
areas, and organizational freedom (including sufficient independence from cost and schedule
considerations) to:

+ Initiate action to prevent the occurrence of any nonconformities related to product, process and
quality system,

|dentify and record any problems affecting the preduct, process and quality system,

Initiate, recommend, or provida solutions to problems through designated channels,

Verify implementation of solutions, and

Ensure that further work is stopped or controlled until proper resolution of a non-conformance,
deficiency, or unsatisfactory condition has occurred and the deficiency or unsatisfactory condition
has bean corrected.

> * & »

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN ‘ STL Chicago Laboratory Quality Manual
T UQA-LOM
RENT - . Revision No. : 04

Revision Date: 07/05/2005
Effeciive Date: (07/08/2005
Page 25 of 95

The QA Manager reports where appropriate action can be affected. However, should a situation arise
where acceptable resolution of identified problems cannot be agreed upon at the laboratory level,
direct access to STL's Corporate Quality Director is available. This provides laboratory QA personnel
non-laboratory management support, if needed, to ensure that QA policies and procedures are
enforced.

The QA Manager or QA Specialist conducts annual LQM training for all laboratory and administrative
personnel to ensure their familiarity with the quality documentation and the implementation of the
policies and procedures in their work.

4.3 Document Control

The laboratory maintains procedures to control documents and analytical data. Since intensive data
is generated and this is our primary product, document control is inherently segregated from data
control, as described further in Sections 4.3.1 and 4.3.2.

4.3.1 Document Control Procedure

Security and control of documents are necessary to ensure that confidential information is not
distributed and that all current copies of a given document are from the latest applicable revision
(Document Control, UQA-006). Unambiguous identification of a controlled document is maintained
by identification of the following items in the document header: Document Number, Revision
Number, Effective Date, and Number of Pages. Document control may be achieved by either
electronic or hardcopy distribution.

Controlled documents are authorized by the QA Department and are marked as either “Controlled’
or ‘Uncontrolled” and records of thair distribution are kept by the QA Department. Controiled status
is defined as the continuous distribution of document updates. Uncontrolled status is defined as the
single distribution of the current SOP. Document updates are not distributed to uncontrolled status
holders. For tracking purposes, a control copy number is assigned to documents distributed with a
controlled status. All copy numbers are written or typed in red to easily identify the SOP as a
controlled copy.

4311 Document Revision

Changes to documents occur when a procedural change warrants a revision of the document.
When an approved revision of a controlled document is ready for distribution, obsolete copies of
the document are replaced with the current version of the document. The previous revision of the
controlled document is stamped “ARCHIVED COPY" and is filed by the QA Specialist in the QA
library. Only the most current revision is maintained electronically.

SOPs are updated on a yearly basis, which is tracked by an established review schedule (Approved
SOP Listing; CHI-22-09-SOP). These reviews are conducted by the creafor of the SOP and/or
Department Manager, QA Specialist and/or QA Manager, Health and Safety Coordinator, and Lab
Manager all of whom provide the approval signature for each SOP where appropriate to the subject of
the SOP.
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4.3.2 Data Control

All raw data, such as bound logbooks, instrument printouts, magnetic tapes, electronic data, as well as
final reports, are retained for a minimum period of 5 years. Such data may be maintained longer, as
defined by client and project requirements. The procedure for archiving records and client or project
specific requirements is contained in the Record Retention and Purging SOP (UDM-002).

Raw data and reports are documented and stored in a manner in which they are easily retrievable.
The procedure for maintaining raw data records is briefly described below:

+ Instrument print-outs for conventional inorganic parameters are filed by LabNst Batch Number.
Inorganic Metals are filed by Instrument and Filename. Generally, current year and previous year
documents are kept on file in the laboratory sections.

¢ All raw data, for example, instrument print-outs and logbooks, are maintained in an on-site and
secured storage area.

¢+ The computer information is backed up on tape daily, and stored in a secured and
temperature/humidity controlled environment to maintain the integrity of the electronic information
in the event of system failure. Copies of all back-up tapes are maintained in secured off-site
locations.

+ All copies of client final reports are maintained electronically (e.g., Adobe Acrobat).

4.4 Request, Tender, and Contract Review
4.4.1 Contract Review

For many environmental sampling and analysis programs, testing design is site or program specific
and does not necessarily “fit” into a standard laboratory service or product. [t is STL's intent to
provide both standard and customized environmental laboratory services to our clients. To ensure
project success, technical staff performs a thorough review of technical and QC requirements
contained in contracts. Contracts are reviewed for adequately defined requirements and STL's
capability to meet those requirements.

All contracts entered into by the laboratory are reviewed for the client’s requirements in terms of
compound lists, test methodology requested, sensitivity, accuracy, and precision requirements.
The reviewer ensures that the laboratory's test methods are suitable to achieve these requirements
and that the laboratory holds the appropriate certifications and approvals to perform the work. The
review also includes the laboratory's capabilities in terms of turnaround time, capacity, and
resources to provide the services requested, as well as the ability to provide the documentation,
whether hardcopy or electronic. If the laboratory cannot provide all services but intends to
subcontract such services, whether to another STL facility or to an outside firm, this will be
documented and discussed with the client prior to contract approval.

Any contract requirement or amendment to a contract communicated to STL verbally is

documented and confirmed with the client in writing. Any discrepancy between the client's
requirements and STL's capability to meet those requirements is resolved in writing before
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acceptance of the contract. Contract amendments, initiated by the client and/or STL, are
documented in writing for the benefit of both the client and STL.

All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and
documented communications become part of the permanent project record as defined in Section
4.12.1.

44.2 Project-Spacific Quality Planning

Communication of contract specific technical and QC criteria is an essential activity in ensuring the
success of site specific testing programs. To achieve this goal, STL assigns a Project Manager
(PM) to each client. The PM is the first point of contact for the client. Itis the PM's responsibility to
ensure that project specific technical and QC requirements are effectively evaluated and
communicated to the laboratory persanne! before and during the project (Project Planning Process,
UPM-003). QA department involvement may be needed to assist in the evaluation of custom QC
requirements.

PM's are the direct client contact and they ensure resources are available to meet project
requirements. Although PM's do not have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure that the available
resources are sufficient to perform work for the client's project. Project management is positioned
between the client and laboratory resources.

Prior to work on a new project, the dissemination of project information and/or project opening
meetings may occur to discuss schedules and unique aspects of the project. ltems to be discussed
may include the project Technical Profile (e.g., LabNet Project Notes) turnaround times, holding times,
methods, analyte lists, reporting limits, deliverables, sample hazards, or other special requirements.
The PM introduces new projects to the iaboratory staff through Project Kick-Off Meetings (UPM-002)
or to the supervisory staff during Production Meetings (UPM-004). These meetings provide direction
to the laboratory staff in order to maximize production and client satisfaction, while maintaining quality.
in addition, the LabNet Project Notes are associated with each sample batch (e.g., Job) as a reminder
upon sample receipt and analytical processing.

Any changes that may occur within an active project is agreed upon between the client/regulatory
agency and the Project Manager/laboratory. These changes (e.g., use of a non-standard method or
maodification of a method) must be documented prior to implementation. Documentation pertains to
any document, e.g., letter, variance, contract addendum, which has been signed by both parties.

Such changes are also communicated to the laboratory through the management Production
Meetings which are conducted three times per week (TW,Th). Such changes are updated to the
LabNst Project Notes and are introduced to the managers at these meetings. The laboratory staff are
then introduced to the modified requirements via the Project Manager or the individual laboratory
section manager. After the modification is implemented into the laboratory procedure, documentation
of the modification is made in the case narrative of the data report(s).
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STL strongly encourages our clients to visit the laboratory and hold formal or informal sessions with
employees in order to effectively communicate ongoing client needs as wall as project specific
details for customized testing programs.

4.4.3 Data Quality Objectives

Data quality objectives (DQQ) are qualitative and quantitative statements used to ensure the
generation of the type, quantity, and quality of environmental data that will be appropriate for the
intended application. Typically, DQOs are identified before project initiation and during the
development of a QAPPs and SAPs. The analytical DQOs addressed in this section are precision,
accuracy, representativeness, completeness, and comparability.

The components of analytical variability (uncertainty) can be estimated when QC samples of the
right types and at the appropriate frequency are incorporated into the measurement process of the
laboratory. STL incorporates numerous QC samples to obtain data for comparison with the
analytical DQOs and to ensure that the measurement system is functioning properly. The control
samples and their applications, described in Section 5.8.2, are selected based on regulatory,
method- or client-specific requirements. Analytical QC samples for inorganic and organic analyses
may include calibration blanks, instrument blanks, method blanks, LCS, calibration standards, MS,
MSD, MD, surrogate spikes, and yield monitors. :

The DQOs discussed below ensure that data are gathered and presented in accordance with
procedures appropriate for its intended use, that the data is of known.and documented quality, and
are able to withstand scientific and legal scrutiny.

4.4.3.1 Precision

Precision is an estimate of variability. It is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions.
Precision is expressed either as Relative Standard Deviation (RSD) for greater than two
measurements or as Relative Percent Difference (RPD) for two measurements. Precision is
determined, in part, by analyzing data from LCSs, MS, MSD, and MD. A description of these
control samples is provided in Section 5.8.2.

Precision also refers to the measurement of the variability associated with the entire process, from
sampling to analysis. Total precision of the process can be determined by analysis of duplicate or
replicate field samples and measures variability introduced by both the laboratory and field
operations.

4.4.3.2 Accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number of measurements and the true or expected value. It reflects the
total error associated with a measurement.
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Both random and systematic errors can affect accuracy. For chemical properties, accuracy is
expressed either as a percent recovery (R) or as a percent bias (R - 100). Accuracy is determined,
in part, by analyzing data from LCSs, MS and MSD.

Accuracy and Precision objectives employed by the laboratory are as defined in the CERCLA's
Inorganic and Organic Statements of Work (SOW), statistically-derived control limits;, or default
limits as listed in each respactive method SOP.

4.4.3.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population, a variation in a physical or chemical property at a sampling point, or an
environmental condition. Data representativeness is primarily a function of sampling strategy,
therefore, the sampling scheme must be designed to maximize representativeness.
Representativeness also relates to ensuring that, through sample homogeneity, the sample
analysis result is representative of the constituent concentration in the sample matrix. STL makes
every effort to analyze an aliquot that is representative of the original sample, and to ensure the
homogenaity of the sample before sub-sampling.

4.4.34 Completeness

Completeness is defined as the percentage of measurements that are judged valid or useable.
Factors negatively affecting completeness include the following: sample leakage or breakage in
transit or during handling, loss of sample during laboratory analysis through accident or improper
handling, improper documentation such that traceability is compromised, or sample result is
rejected due to failure to conform to QC specifications. A completeness objective of greater than
90% of the data specified by the statement of work is the goal established for most projects.

4.4.3.5 Comparability

Comparability is a measure of the confidence with which one data set can be compared fo another.
To ensure comparability, all laboratory analysts are required to use uniform procedures (e.g.,
SOPs) and a uniform set of units and calculations for analyzing and reporting environmental data.

A measure of inter-laboratory comparability is obtained through the laboratary's participation in
proficiency testing (PT) programs established with Water Supply (WS), Water Pollution (WP),
Solid Waste (8W), and Underground Storage Tank (UST) programs. In addition, the laboratory
employs the use of NIST or EPA traceable standards, when available, to provide an additional
measure of assurance of the comparability of data.

Project reprasentativeness and comparability are dependent upon the sampling plan on a project

specific basis, and are therefore not covered in this LOM. Assessment of site and collection
representativeness and comparability is performed by the field engineer.
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4.4.3.86 Additional DQOs

Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
determined according to Appendix B of 40 CFR 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants”. The laboratory also takes guidance from the STL Corporate MDL SOP (5-Q-
003). MDLs reflect a calculated (statistical) value determined under ideal laboratory conditions in a
clean matrix, and may not be achievable in all environmental matrices. The laboratory maintains MDL
studies for analyses performed; these are verified at least annually. {UQA-017)

For the performance of non-routine methods, e.g., client/contract requirement, MDLs or Method
Validation Studies will be completed on an as needed basis. The tumaround time for such studies will
be as determined by the client and Project Manager. Such studies will be reviewad and approved by
the client and/or regulatory agency prior to project implementation.

Ingtrument Detection Limits
There are a number of ways to determine Instrument Dstection Limit (1DL) sensitivity (e.g., signal-to-

noise ratio; precision of the low-level standard; lowest calibration curve point or the IDL study defined
within CLP). The method and means in which IDLs are determined are documented and maintained
in the QA department for each individual instrument.

IDLs are generated for each element by the metals laboratory quarterly via each instrument as
specified in CLP. These limits are used to gauge instrument sensitivity and when routinely evaluated,
instrument performance without the introduction of method variance can be determined. {(UQA-G10)

Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a given method
in a given matrix that the laboratory feels can be reported with acceptable quantitative error or client
requirements, values specified by the EPA methods or other project and client requirements. The
laboratory reporting limits are further related and verified by the lowest point on a calibration curve
and/or low level chack standard. Because of the high level of quantitative error associated with
determinations at the level of the MDL, the laboratory maintains reporting limits higher than the MDL.
Wherever possible, reporting is limited to values approximately 2-3x the respective MDL to ensure
confidence in the value reported. Special project (i.e., ILEPA TACO limits; MIDEQ limits) or program
(ie., AFCEE; LCG; DoD) specific reporting limit requirements are routinely evaluated by the QA and
project management staff. Every effort is made to mest project goals or objectives if it iz within the
laboratory's capability to do so within minimal risk to the quality of the data. Data evaluated below the
RL down to the MDL/IDL is qualified as estimated with a ‘J’ for organic analyses and a ‘B’ for inorganic
analyses on the data report. _ i

MDL studies are performed annually, and reporting limits are assessed. If the MDL does not meet the
routine laboratory reporting limit or the method specified limit, it is repeated or the laboratory reporting
limit is reassessed. Refer to the laboratories MDL SOP (UQA-017) for additional tools that are used in
the MDL evaluation process. If the laboratory continually demonstrates that the method reporting limits
are not achieved, equipment, technique, and the method are reviewed to ensure optimal performance
or appropriate action is taken.
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4.5 Subcontracting

Subcontracting is arranged with the documented consent of the client, in a timely response which
shall not be unreasonably refused. All QC guidelines specific to the client's analytical program are
transmitted to the subcontractor and agreed upon before sending the samples to the subcontract
facility. Proof of holding required certifications from the subcontract facility are maintained in the
project records. Where applicable, the specific QC guidslines, QAPPs, andf/or SAPs are
transmitted to the subcontract laboratory. Samples are subcontracted under formal Chain of
Custody (CQC).

Subcontract laboratories may receive an on-gite audit by a representative of STL's QA staff if it is
deemed appropriate by the QA Manager, Lab Manager or Project Manager. The audit involves a
measure of compliance with the required test method, QC requirements, as well as any special
client requirements (e.g., Technical Profile and LabNet Project Notes). STL may also perform a
paper audit of the subcontractor, which would entail reviewing the LOM, the last two PT studies,
and a copy of any recent regulatory audits with the laboratory's responses.

Intra-company  subcontracting may also occur between STL facilities. Intra-company
subcontracting within STL is arranged with the documented consent of the client (e.9., QAFPP).
The originating laboratory is responsible for communicating all technical, quality, and deliverable
requirements as well as other contract needs. STL has implemented a standard form for Intra-
laboratory subcontracting, refer to the following document for specific details: Work Sharing
Process — Policy No.. S-C-001.

Project reports from both STL and external subcontractors are not altered and are included in their

original form in the final project report provided by STL. This clearly identifies the data as being
produced by a subcontractor facility. All data, as required in Section 5.9.4, is included.

4.6 Purchasing Services and Supplias

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the quality
of their products, their ability to meet the demand for their products on a continuous and short term
basis, the overall quality of their services, their past history, and competitive pricing. This is
achieved through evaluation of objective evidence of quality furnished by the supplier, which can
include certificates of analysis, recommendations, and proof of historical compliance with similar
programs for other clients. To ensure that quality critical consumables and equipment conform to
specific requirements, all purchases from specific vendors are approved by a member of the
supervisory or management staff.

Chemical reagents, solvents, glassware, and general supplies are ordered as needed to maintain
sufficient quantities on hand. Purchasing guidelines for equipment and reagents meet with the
requirements of the specific method and testing procedures for which they are being purchased.
The measurements for evaluation and selection of suppliers; the acceptance of supplies and services;
and certificates of conformance are described in the procurement SOP (Procurement Qualily
Assurance Process, UQA-020).
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4.6.1 _ Solvent and Acld Lot Verification

Pre-purchase approval is performed for solvents and acids purchased in large quantities unless a
certificate of conformance has been fumnished. These may include acetone, ethyl ether, hexane,
methylene chloride, nitric acid, hydrochloric acid, sulfuric acid, and hydrogen peroxide. Each lot of
incoming supplies requiring pre-approval is checked against the previously approved lot number. |f
the lot number is not approved, the lot is refused. If the lot number is an approved lot number, it is
accepted and documented. Solvents and acids are pre-tested in accordance with STL's corporate
Testing Solvents and Acids procedure (S-T-001) for all of the STL laboratories. Notification of
approval of specific lot numbers are sent via e-mail to the QA Manager, who subsequently
forwards it to the facility manager. A listing of approved lot numbers is also available electronically
on the STL Website under Corporate Information / Technology / Approved Solvent Spreadsheet.

4.7 Service to the Client
4.7.1 Sample Acceptance Policy

Samples are considered "comhromised” if the following conditions are observed upon sample
receipt:

Cooler and/or samples are received outside of temperature specification.
Samples are received broken or leaking.

Samples are received beyond holding time.

Samples are received without appropriate preservation.
Samples are received in inappropriate containers.

COC does not match samples received.

COC is not properly completed or not received.
Breakage of any Custody Seal.

Apparent tampering with cooler and/or samples.
Headspace in volatiles samples.

Seepage of extraneous water or materials into samples.
Inadequate sample volume.

llegible, impermanent, or non-unique sample labeling.

E O I B BE B B B A

When “compromised” samples are received, it is documented on the hardcopy COC (for those
items indicated on the COC), the LabNet Sample Receipt Checklist and on a Sample Discrepancy
Report (SDR) normally as a directed Job Note to the appropriate Project Manager; and the client is
contacted for instructions. If the client decides to proceed with the analysis, the project report will
clearly indicate any of the above conditions and the resolution.

47.2 Client Confidentiality and Proprietary Rights

Data and sample materials provided by the client or at the client's request, and the results obtained
by STL, shall be held in confidence (unless such information is generally available to the public or
ig in the public domain or client hag failed to pay STL for all services rendered or is otherwise in
breach of the terms and conditions set forth in the STL and client contract) subject to any
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disclosure required by law or legal process. Technical, business and proprietary information
provided by a client and data/information generated by the laboratory are restricted for the use within
the laboratory for purposes of accomplishing the project. Ciient information is not to be used on other
projects or revealed except in conjunction with project work to anyone outside the laboratory without
permission of the client. ‘

STL reports, and the data and information provided therein, are for the exclusive use and benefit of
client, and are not released to a third party without written consent from the client (Client
Confidentiality, UQA-004).

4.8 Complalnts

STL believes that effective client complaint handling processes have important business and
strategic value. Listening to and documenting client's concerns captures ‘client knowledge' that helps
to continually improve processes and outpace the competition. implementing a client complaint
handling process also provides assurance to the data user that the laboratory will stand behind its
data, service obligations and products.

Client inquiries, complaints or noted discrepancies are documented, communicated to management,
and addressed promptly and thoroughly. The investigation of the cause, resolution and authorization
of corrective action is documented [Sample Discrepancy Report (SDR), Resubmitted Data Request
(RDR), Corrective Action Report (CAR); UQA-029].

Client complaints are documented by the employee receiving the complaint. The documentation
can take the form of a Resubmitted Data Request (RDR), a Customer Complaint Form (CHI-22-09-
340) or in a format specifically designed for that purpose (e.g., phone conversation record or e-
mail). The Laboratory Director, Project Manager, QA Manager, and Section Manager are informed
of client complaints and assist in resolving the complaint.

The RDR is used after the client has received the analytical report and their specifications,
expectations, or client satisfaction was not achieved. RDRs are prepared when clients request re-
evaluation of submitted data, when additional information is requested or for general complaints.

The nature of the complaint is identified, documented and investigated, and an appropriate action
is determined and taken. in cases where a client complaint indicates that an established policy or
procedure was not followed, the QA department is required to conduct a special audit to assist in
resolving the issue. A written confirmation, or letter to the client outlining the issue and response
taken, is strongly recommended as part of the overall action taken.

The number and nature of client complaints is reported by the QA Manager to the QA Director in
the QA Monthly report. Monitoring and addressing the overall level and nature of client complaints
and the effectiveness of the solutions is part of the Quality Systems Management Review (UQA-
002).
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4.9 Control of Non-conformances

Non-conformances include any out of control occurrence. Non-conformances may relate to client
specific requirements, procedural requirements, or equipment issues. All non-conformances in the
laboratory are documented at the time of their occurrence on Corrective Action Reports (CARs)
specifically formatted for each department or on a SDR.

All non-conformances that affect a sample and/or sample data become part of the affected
project's permanent record. When appropriate, reanalysis is performed where QC data falls
outside of specifications, or where data appears anomalous. [f the reanalysis comes back within
established tolerances, the results are approved. If the reanalysis is still outside tolerances, further
reanalysis or consultation with the Section Manager, Project Manager or QA Manager for direction
may be required. All records of reanalysis are kept with the project files.

Where non-conformances specifically affect a client's sample and/or data, the client is informad
and action must be taken. Action can take the form of reporting and flagging the data, and
including a description of the non-conformance in the project narrative.

4.10 Correctlve Action

To consistently achieve technical and regulatory requirements, the laboratory data must be supported
by an effective corrective action system. The system must be capable of isolating and rectifying both
random and systematic errors. ldentification of systematic errors, or errors that are likely to occur
repetitively due to a defect or weakness in a system, is particularly valuable in maintaining an
environment of continuous improvement in laboratory operations.

Mechanisms used to ensure problem definition include SOPs; internal and external audits and
surveillances; and regular laboratory management meetings. When evaluation of performance
against established criteria for good laboratory practices shows a condition that could adversely affect
the quality of services provided, corrective action is initiatad.

Any employee in STL can initiate a corrective action. The initial source of corrective action can also
be external to STL (i.e., comective action due to client complaint, regulatory audit, or PT(s)). When a
problem that requires corrective action is identified, the following tems are identified by the initiator on
the corrective action report: the nature of the problem, the name of the initiator, and the date. If the
problem affects a specific client project, the PM is informad immediately.

All corrective actions, whether immediate or long-term, will comprise the following steps to ensure a
clozed-loop comrective action process:

Define the problem.

Assign responsibility for investigating the prablem.

Determineg a corrective action to eliminate the problem.

Assign, and obtain commitment to, responsibility for implementing the comective action.
Implement the correction.

Assess the effectiveness of the comective action and verify that the corrective action has eliminated the
problam.

* - e
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4,101 Immediate Corrective Action

Immediate corrective actions to correct or repair non-conforming equipment and systems are
generally initiated in response to adverse conditions identified through QC procedures. The analyst
has relatively quick feedback that a problem exists, e.g., calibration does not meet or QC check
samples exceed allowable criteria, and can take immediate action to repair the system.

The initial responsibility to monitor the quality of a function or analytical system lies with the individual
performing the task or procedure. DQOs are evaluated against laboratory-established or against
method or client specified QA/QC requirements. If the assessment reveals that any of the QC
acceptance criteria are not met, the analyst must immediately assess the analytical system to corract
the problem. When the appropriate corrective action measures have been defined and the analytical
system is determined to be "in-control” or the measures required to put the system “in-control” have
heen identified and scheduled, the problem and resolution or planned action is documented in the
appropriate logbook or CAR. Data generated by an analytical system that is determined to be out-of-
control must never be released without approval of the Section Manager, QA Manager, Laboratory
Director, Project Manager and client notification.

When an acceptable resolution cannot be met or data quality is negatively affected, the analyst will
notify their Section Manager and initiate an SDR. If an SDR is required, it is reuted for proper
authorizations and direction. Proper authorization and direction is given by the Project Manager
and/or QA Manager. Based upon the circumstances and judgment of the Project Manager, the client
may be notifiad of the situation. ‘

Data generated concurrently with an out-of-control system will be evaluated for usability in light of the
nature of the deficiency. If the deficiency does not impair the usability of the results, data will be
reported and the deficiency will be noted in the case narrative. Where sample results may be
impaired, the Project Manager is notified by a written or electronic SDR and appropriate comrective
action (e.g., reanalysis} is taken and documented.

A CAR documents analytical problems at the bench level. This form allows for the documentation of
the out-of-control situation, actions undertaken to correct the problem and a return-to-control status.
All CARs are signed/dated by the respective laboratory Section Manager.

The QA Manager has the authority to stop the analysis, e.g., failure to meet method or project
requirements, and to hold all analyses of samples affected by an out-of-control situation. The method
cannot be restarted without appropriate documentation leading to the QA Manager's approval and
sign-off.

4.10.2 Long-term Corrective Action

Long-term corrective action is generally initiated due to QA issues, which are most often identified
during internal and external audits (Sections 4.13 & 4.14). Typically, a deeper investigation into the
root cause of the nonconformance is warranted, and the problem may take much longer to identify
and resolve. Staff training, method revision, replacement of equipment, and LabNet reprogramming
are examples of long-term corrective action.
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4.10.3 Responsibility and Closure

The Section Manager is responsible for correcting out-of-contro! situations, placing highest priority on
this endeavor, Associated comective actions, once verified for effectiveness, are incorporated into
standard practices. Ineffective actions wili be re-evaluated until acceptable resolution is achieved.
Section Managers are accountable to the Laboratory Director to ensure final acceptable resolution is
achieved.

The QA Department also may implement a special audit (Section 4.13). The purpose of inclusion
of the corrective action process in both routine and special audits is to monitor the implementation
of the corrective action and to determine whether the action taken has been effective in
overcoming the issue identified.

Any out-of-control situations that are not addressed acceptably at the laboratory level may be reported
to the Corporate Quality Director by the QA Manager, indicating the nature of the out-of-control
situation and problems encountered in solving the situation. This provides laboratory QA personnel
non-laboratory management support, if needed, to ensure that QA policies and procedures are
enforced.

4.11 Preventative Action

The laboratory’s preventive action programs improve, or eliminate potential causes of
nonconforming product and/or nonconformance to the quality system. This preventive action
process is a proactive continuous process improvement activity which can be initiated by clients,
employees, business providers, and affiiates. The QA section has the overall responsibility to
ensure that the preventive action process is in place, and that relevant information on actions is
submitted for management review.

Preventive action opportunities may be identified from information obtained through activities
related to but not limited to the corrective action procass, performance evaluation program, internal
audits, management review, and/or market trends, industry trends and competitive comparisons.

Established standard practices for preventive action are included in the Freventive Aclion
Measures SOP (UQA-019); the SDR / RDR / CAR SOP (UQA-029) and the Quallty System
Management Review SOP (UQA-002). These procedures describe the information sources used
to detect, analyze, and eliminate potential causes of nonconformities and to ensure effective
implementation of solutions.
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412 Records
4.12.1 Record Types

Record types are described in Table 4.

412.2 Record Retention

Data reports are filed electronically as .pdf files by sample job number. Hardcopy COC files are
maintained and are filed in Job Number order.

Laboratory data, project management files, QA records (e.g., PT scores/comective actions;
MDLs/IDLs, statistical analysis, QAPPs, etc.), Human Resources information, etc.., are compiled
by date order. The same procedure is followed both in current and archived hardcopy storage.

Upon archiving, a Records Management Form (CHI-22-05-032) is prepared for each storage box of
records. This form documents the department, department manager, contents (description and
dates), term of retention (e.g., no. of years) and an assigned identification number. The original of
this form is maintained with the data management department with a carbon copy filed within the
storage box. Upon purging of records, the individual department managers sign the original form
as confirmation for the destruction of the associated data. This signature indicates that the
laboratory has maintained the information for the required amount of time and is no longer required
to store it.

Table 5 outlines the laboratory’s standard record retention time. For raw data and project records,
record retention is calculated from the date the project report is issued. For other records, such as
Controlled Documents, QC, or Administrative Records, the retention time is calculated from the
date the record is formally retired. Records related to the programs listed in Table 6 have lengthier
retention requirements and are subject to the requirements in Section 4.12.3.
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STL Record Types

Pm]eﬁtRacD ds |

Administrative
Records: . . . .. ool

- Standard Certificates

‘Racords
See - LOM - Audits — Internal -C0C - Accounting
Section 3. -QMP - - Audits - External - Contracts &
Terms and | (Corporate) | - Audit Responses Amendmants - Corporate Safety Manual
Definitions | - QAPPs - Correapondence
- S0Ps - Certifications - QAPP - Parmits
- Work -PTs ' - SAF - Disposal Records
Instructions - Telephone Logs
- SDR/RDRs - E-mails - Employee Handbook
-CARs - Electronic Data - Personnel files
- Review Checklists - Data Report - Employee Signature &
- Logbooks™® Initials Form

-Technical &
- Method & Software Administrative Policies
Validation/Verification
- MDUIDUADOC Studies

- Statistical Evaluations

- Training Records

- CDOC Evaluations

- QA Reports

- Electronic QA Files

*Examples of Logbook types: Maintenance, Instrument, Preparation (standard and samples),
Standard and Reagent Receipt, Archiving, and Balance Calibration.

Table 5. STL Record Retention

Raw Data All 10 Years from completion (Electronic Data
Reports - .pdf & EDD)
5 Years from completion for Hardcopy when not
available in electronic form
5 Years from archival for electronic raw data
Controlled All* 5 Years from document retirerment date
Documents
QC Records All* 5 Years from archival
Project Records | All* 5 Years from project complation
Administrative Personnel/Training Indefinitely
Records
Accounting 10 years

* Exceptions listed in Table 6.
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4,123 Programs with Longer Retention Reguirements

Some regulatory programs have longer record retention requirements than the laboratory's
standard record retention time. These are detailed in Table 6 with their retention requirements and
client-specific requirements are listed in the Record Retention and Purging SOP (UDM-002). In
these cases, the longer retention requirement is implemented and noted in the archive. If special
instructions exist such that client data cannot be destroyed prior to notification of the client, the
container or box containing that data is marked as to who to contact for authorization prior to
destroying the data.

Table 6. Spacial Record Retentlon Requirements

rograrm

Colorado — Drinking Water 10 years

Commonwealth of MA — All environmental data 10 years

310CMR 42.14

FIFRA — 40 CFR Part 160 Retain for life of research or marketing
permit for pesticides regulated by EPA

Massachusetts — Drinking Water 10 years

Michigan Department of Environmental Quality — 10 years

all environmental data

Minnesota — Drinking Water 10 years

Navy Facilities Engineering Service Center 10 years

(NFESC)

QSHA - 40 CFR Fart 1910 30 years

Pennsylvania — Drinking Water 10 years

TSCA - 40 CFR Part 792 10 years after publication of final test rule

or negotiated test agreemsnt
Specific Client Program / Project Per contractual requirement
4.12.4 Archives and Record Transfer

Archives are indexed such that records are accessible on either a project or temporal basis.
Archives are protected against fire, theft, loss, deterioration, and vermin. Electronic racords are
protected from deterioration caused by magnetic fields and/or electronic deterioration. Access to
archives is controlled and documented.

STL ensures that all records are maintained as required by the regulatory guidelines and per this
LQM upon facility location change or ownership transfer. Upon facility location change, all archives
are retained by STL in accordance with this LQM. Upon ownership transfer, all final test reports
generated by the laboratory will be submitted to the clients if not previously provided. Any further
record retention requirements will be addressed in the ownership transfer agreement and the
rasponsibility for maintaining archives will be clearly established.

In the event that the laboratory is closed, all final test reports generated by the laboratory will be
submittad to the clients if not previously provided. All records will then be transferred to STL's
corporate record storage location. All boxes and contents will be appropriately labeled with the dates
of destruction (Refer to Tables 5 and 6) and managed in accordance their policies.
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413 Internal Audits

Quality assurance audits and surveillances are conducted to assess the performance of laboratory
systems in meeting technical, regulatory and client requirements; and to evaluate the operational
details of the QA program (/ntermal Audits; UQA-013). They provide a means for management to be
apprised of, and to respond to, a potential problem before it actually impacts the laboratory cperations.
They also are a mechanism for ensuring closure of corrective actions resulting from external audits.

4.13.1 Audit Types and Frequency

A number of types of audits are performed at STL. These audit types and frequency are
categorized in Table 7.

Table 7. Audit Types and Frequency

Systems QA Department or Designee Annual
Data QA Department or Designee | Data Report Review:
Authenticity As nacessary to ensure an effactive
secondary review process and
to mest special program independent
raview objeclives
Analyst Data Audits:
100% of all analysts annually
Electronic QA Department or Designee Electronic Data Audits:

' 100% of all organic instrumants

Special QA Dapartment or Desighee As Needed

4.13.2 Systems Audits

Systems audits are technical in nature and are conducted on an ongoing basis by the QA Manager
or the QA Specialist. Systems audits cover all departments of the facility, both operational and

support. The review consists of laboratory systems, procedures, documentation and issues noted
in external audits.

The audit report is issued by the QA Manager or QA Specialist within 21 calendar days of the
audit. The audit report is addressed to the department Section Manager and copied to the QA
department and the Laboratory Director.

Written audit responses are required within 30 calendar days of the audit report issue. A maximum
of one calendar month is given to address any recommended corrective actions. The audit
response is directed to all individuals copied on the audit report. Where a corrective action may
require longer than a calendar month to complete, the target date for the comrective action
implementation is stated and evidence of the corrective action is submitted to the QA Department
in the agreed upon time frame.
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4.13.3 Data Audits

Data audits are focused to assess the level of customer service, SOP compliance, regulatory
compliance, accuracy and completeness of test results and reports, documentation, and
adherence to established QC criteria, laboratory SOPs, technical policy, and project specific QC
criteria.

The QA Department provides feedback and/or corrections and revisions to project reports where
necessary. Records of the data audits are kept, and the frequency of data audits is included in the
monthly QA report. In performing data audits, it is essential that data be assessed in terms of
differentiating between systematic and isolated errors. Upon noting anomalous data or
occurrences in the data audits, the QA Department is responsible for seaking clarification from the
appropriate personnel, ascertaining whether the error is systematic or an isolated error, and
overseeing correction andfor revision of the project report if necessary. Errors found in client
project reports are revised and the revision sent to the client (Section 4.8). The QA Department is
also responsible for assisting in the corrective action process where a data audit leads to
identification of the need for parmanent corrective action.

The frequency of data auditing may also be dependent upon specific clients and regulatory
programs. All active laboratory loghooks and QC files are subject to periodic audits/ surveillances
by the QA personnel.

4.13.3.1 Data Authenticity Audits

Data authenticity audits shall be performed on 100% of all analysts by the QA department or a
designee independent from laboratory operations. Performing data authenticity checks will typically
include verifying raw data, evaluating calculation tools and independently reproducing the final
results and comparing it to the hardcopy on randomly selected batches of data. The QA Manager
will report the percentage of analysts reviewed (for the year) in the monthly QA report and should
average about 8% per month.

413.3.2 Electronic Data Audits

Electronic data audits are performed on 100% of all organic instruments by the QA department or a
designee independent from the operations. This may include Mint Miner® scanning of randomly
selected batches of electronic data followed by a chromatography system review. The QA
manager will report the percentage of instruments reviewed (for the year) in the monthly QA report
and should average about 8% of instruments per month. Electronic data audits include spot-
checking of manual integrations by QA personnel in order to determine that the manual integration
is appropriate and documented according to Section 5.3.6.1.

4134 Special Audits

Special audits are conducted on an as needed basis, generally as a follow up to specific issues
such as client complaints, corrective actions, proficiency testing results, data audits, systems
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audits, validation comments, or reguiatory audits. Special audits are focused on a specific issue,
and report format, distribution, and timeframes are designed to address the nature of the issue. -

4.14 External Audits

STL is routinely audited by clients and external regulatory authorities — both government and non-
government. Whether the audit is scheduled or unannounced, full cooperation with the audit team
is provided by the laboratory and administrative staff. STL recommends that the audits be
scheduled with the QA Department so that all necessary personnel are available on the day of the
audit.

4.15 Management Reviews
4.15.1 QA Reports to Management

A monthly QA report is prepared by QA Manager and forwarded to the Laboratory Director, Project
Managers, Section (Technical) Managers and the Corporate Quality Director. The reports include
statistical results that are used to assess the effectiveness of the quality system. The format of the
monthly report is shown in Figure 3.

4.15.2 Quality Systems Management Review

A quality systems management review is performed at least annually by the QA Manager. This
review ensures that the laboratory's quality system is adequate to satisfy the laboratory's policies
and practices, government requirements, certification, accreditation, approval requirements, and
client expectations. Quality systems management reviews are accomplished through the
evaluation and revision of this LOM, monthly quality assurance reporting and goal setting.

Management reviews of specific quality system elements may be performed through continuous
improvement activities, monthly QA reports, process changes, SOP revisions, andfor audit
reports/responses. Documentation of these reviews are not required unless it is inherent in the review
mechanism (e.g., approval signatures on SOP revisions).

4.153 Monthly QA Report and Metrics

By approximately the 3™ day of the month, the QA manager prepares a monthly QA report. The report
is sent to the Laboratory Directer, Project Managers, Section Managers and Department Supervisors.
At a minimum, the report content contains the items listed below (Figure 3). A separate report is
prepared for and submitted to the Corporate Quality Control Director and the Lab Director. This report
contains a narmative summary which includes audit details; revised report details; client complaints;
certifications/approvals; preventive actions; QA Highlights and QA Lowlights. Also included are the
monthly metrics spreadsheet, PT summary and External Audit Summary. During the course of the
year, the Laboratory Director, General Manager or Corporate Quality Director may request that
additiona! information be added to the report.

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN
TRENT

' STL Chicago Laboratory Quality Manual
UQA-LOM
‘ Revision No. : 04

Revision Date: 07/05/2005
Effective Date: 07/08/2005
Page 43 of 895

Figure 3. STL Chicago Monthly QA Report Format

4 Audits

A. External System Audits

B. Intamal System Audits

C. Internal Data Audits

2 Ravised Reports / Client Complaints / Chent Compliments
A. Revised Reports (RDR}

B. Customar Complaints

. Customer Complimants

3 ‘Certification Changes

A. Cedification Status

B. Certified Parameter List

4 Proficiency Testing

A. PES Results/Scores

B. PES Failure Summary

¢. PES History of Non-Acceptable Scored Analyte/Compound
5 Miscellaneous QA and Operational |ssues

A. Current SOP Status

{with ‘on-time’ percentages calculated for SOPs < 1 year)
B. Listing of SOPs > 1 YT

C. Listing of 50Pg in Progress

8 QAPP/Project Review Status
7 Halding Time Violations
8 Monthly QA Report Metrics
5.0 Technical Reguirements
5.1 Personnel
5.1.1 General

STL management believes that its highly qualified and professional staff is the single most
important aspect in assuring the highest level of data quality and service in the industry. The staff
consists of professionals and support personnel that include the following positions:

Laboratory Director

QA Manager

Health & Safety Coordinator / Waste Management

Project Manager

Information Technology Manager

Department Section Manager (Technical Manager)

Analyst

Sample Custodian

Technician

Quality Assurance Specialist

« Data Review Specialist

in order to ensure that employees have sufficient education and experience to perform a particular
task, job descriptions are developed for all personnel (Section 4.1.2).

a % 4 % & & 4 & ¥ B
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5.1.2 Training

STL is committed to furthering the professional and technical development of employees at all
levels. Selection of qualified candidates for laboratory employment begins with documentation of
minimum education, training, and experience prerequisites needed to perform the prescribed task.
Minimum education and training requirements for STL employees are outlined in Table 8.

Orientation to the laboratory’s policies and procedurss, in-house method training, and employee
attendance at outside training courses and conferences all contribute toward empioyee proficiency.
The QA department, in conjunction with the Human Resources coordinator, H&S officer, and Section
Manager/Supervisor are responsible for maintaining the documentation of these activities.

Each laboratory section maintains documentation associated with analytical training (e.g., training
records, document control). The QA department maintains documentation of initial and continued
method proficiency for laboratory instrumentation and for each analyst. This documentation is
represented in the following forms: MDLs, IDMPs, IDOCs, CDOCs, PT Sample results, Instrument
QC and Batch QC Control Charts. Each administrative/non-technical section also maintains
training records for each employee. All Training Records are also kept on file in the QA
Department for periodic review with the appropriate Section Manager/Supervisor. This information
is available to managers and staff for planning and evaluation.

The Human Resource coordinator maintains documentation and attestation forms on employment
status & records; benefit programs; time keeping/payroll; and employee conduct (e.g., ethics). This
information is maintained in the employee's secured personne! file.

The Health & Safety officer maintains training documentation related to H&S issues.

The QA Department maintains the following evidence items on file for each employee:

An Ethics Agreement signed by each staff member (renewed each year). (Figure 6)

A Confidentiality Agreement signed by each staff member (renewed each year).
Representative Signature and Initials by each staff member (renewed each year).

The employee has read and understood the latest, approved version of all test methods and/or
SOPs for which the employee is responsible (annual review/sign-off of SOP revisions).

A training record specific to the job functions performed.

+ Copy of external Training seminars or class completion certificates.

* * * »

*

The following evidence items are on file (in addition to those listed above) for each technical
amployee:

+ Initial Demonstration of Capability (IDOC) for each method. (CHI-22-09-271) (Figure 4)

+ Annual evidence of Continued Demonstration of Capability (CDOC) for each method (CHI-22-
09-243) (Figura 5)
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IDOCs (Initial Demonstration of Method Capability) are performed by the analysis of four replicate
QC samples. Results of successive LCS analyses can be used to fulfill the IDOC requirement,
however, LCSs performed over several batches is desirable. The accuracy and precision,
measured as average recovery and standard deviation (using n-1 as the population), of the 4
replicate results are calculated and compared to those in the test method (where available). If the
test method does not include accuracy and precision requirements, the results are compared to
target criteria set by the laboratory. The laboratory sets the target criteria such that they reflect the
DQOs of the specific test method or project. An IDOC Certification Statement (Figure 4) is
recorded and maintained in the analyst's training file. Tabulated results summary and raw data are
completed and signed by the analyst and section manager with the proper entries made onto the
analyst's training record. The data is submitted to the QA department for approval and entry into
the master IDOC spreadsheet and for filing. Figure 4 shows an example of an /DOC Certification
Statement. (CHI-22-09-271). When an analyst has not yet completed the IDOC requirement, they
can perform a task under the supervision of a qualified analyst, or section manager, and are
considered an analyst in training. The person supervising an analyst in training is accountable for the
quality of the analytical data and must review and approve data and associated corrective actions.

On an annual basis, the analyst's method capabilities must be evaluated, which may include, but is
not limited to, successful analysis of a blind sample an the specific test method (FT) or a similar
test method; an annual DOC of four successive and acceptable LCSs; Control Chart Evaluations
over a given time period. The QA Department in conjunction with the appropriate Section Manager
will accumutate specific required information to satisfy the CDOC (Continued Demonstration of
Capability) requirement. Documentation will be filed within the analyst training file. Figure 5 shows
an example of a Continued Demonstration of Method Proficiency statement (CHI-22-08-243).

Although training is a continual process, initial training is considered complete once the trainee has
attended the initial general orientation{includes specific forms to be reviewed and signed, Timesheet
Training, Employee Handbook, Drug Policy Form, Ethics/Confidentiality forms, Internet and E-Mail
Usage, IT Policy Form, Benefit Info), presentations (ex. Ethice Orientation and Comprehensive
Training, QA Orientation-including Manual Integration and Selection of Calibration Points for technical
staff, Health & Safety Orientation), and review of those SOP's applicable to the employee's
responsibilities. Documentation is appropriate to the training item. Specific training related to the
department is assessed and documented within the employee’s training record, which is updated over
the course of the employee’s training progress. This process is applicable to both Technical and Non-
Technical employees.
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Table 8. STL Employee Minlmum Training Requirements

Specialty . - VR
General Chemistry and Instrumentation Six months
Gas Chromatography One year
Atomic Absorption One year
Mass Spectromeatry One year
Spectra Interpretation Two years

‘ Drientaton IR

Week 1

Employ All
Ethics — Corporate Qverview Week 1 All
Environmental Health & Safety Month 1 All
Ethics Month 1 All
Data Integrity Month 1 Technical and PMs
Ethics Refresher Annually All
Quality Assurance Quarter 1 All
Initial Demonstration of Capability (IDOC) Prior to unsupervised Technical
methed Parformance
Continued Demonstration of Capability Annually Technical
{CDOC)

1 From the date of initial employment unless otherwise indicated.

The Ethics, Data Integrity and Quality Assurance training includes an overview of regulatory
programs and program goals, a review of the ethics statement, and group discussions about data

integrity and data misreprasentation.

Further details of the laboratory's training program are described in the Laboratory Training SOP

(UQA-014).
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Figure 4. Initial Demonstration of Capability Certification Statement

STL Chicago
Initial Demonstration of Method Capability
Certification Statement

il STL Chicago
| 2417 Bond Street
University Park, IL 60456

Analyst Name;
S0P No.:
Method No.:
Description:
Matrix:
Effective Date:

We the undersigned certify that:

The analyst identified above, using the cited test method(s), which is in use at this laboratory for the [t
analysis of samples under the National Environmental Laboratory Accreditation Program, have met
the Demonstration of Capability.

The test method(s) was performed by the analyst identified on this certification.

A copy of the reference method and laboratory-specific SOP(s) are available for all personnel on-
site,

The data associated with the demonstration capability are true, accurate, complete and self-
explanatory.

All raw data (including a copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the laboratory, and that the associated information is well organized |
and available for review by authorized assessors.

Supervisor/Manager Signature Date

QA Signature Date
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Figure 5. Continued Demonstration of Method Proficiency

STL Chicago
Continued Demonstration of Method Proficiency

Analyst Name:
S0OPF No.:

| Analytical Method:
Similar Test Methods!
Analyte(s):

Documentation of Continued Proficiency
Continued Proficiency has been demonstrated by one of the following:

1. Successful analysis of a blind perfarmance sample (blind to the analyst) on a similar fest method
il using the same technology {Documentation required for one of the test methods).

PT-15(s):

{See attached PT Summary)

2. Another demonstration of capability.

Description:

3. Successful analysis of a blind performance sample (double-blind to the analyst/QA) on a similar
test method using the same technology (Documentation required for one of the tast methods).
PT Description: Job#:

4. At least 4 consecutive laboratory control samples with acceptable levels of precision and accuracy.
(See Attached Control Chart)

5. If terns 1-4 cannot be performed, analysis of authentic samples with results statistically
1| indistinguishable from those obtained by another analyst.

The analyst identified above, using the cited method(s} which is in use at this laboratory and defined within
the laboratory’s document control system, has read, understood and agrees to perform this most recent
version of the test method.

| Analyst Signature Date
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51.3 Ethics Policy

Establishing and maintaining a high ethical standard is an important element of a Quality System.
In order to ensure that all personnel understand the importance the company places on
maintaining high ethical standards at all times; STL has established an Ethics Policy (P-L-006) and
an Ethics Agreement (Figure 6). Each employee signs the Ethics Agreement, signifying agreed
compliance with its stated purpose on an annual basis.

Violations of this Ethics Policy will not be tolerated. Employees who violate this policy will be
subject to disciplinary actions up to and including termination. Criminal viclations may also be
referred to the Government for prosecution. In addition, such actions could jeopardize the
Company's ability to do work on Government contracts, and for that reason, the Company has a
Zero Tolerance approach to such violations.

Ethics is also a major component of STL's quality and data integrity systems. Each employee is
trained in ethics within thirty days of hire and quality training within three months of hire. Annual
ethics refresher training will be provided. Employees are trained as to the legal and environmental
repercussions that result from data misrepresentation. A data integrity hotline is maintained by
STL and administered by the Corporate Quality Director.

Fig

ure 6. STL Ethics Agreemnent

| understand that STL is committed to ensuring the highest standard of quality and integrity of the data and services provided to
aur clients. | have read the Ethics Policy of the Company.

With regard to the duties | perfarm and the data | report in connection with my employment at the Company, | agres that:
& | will not intentionally report data values that are not the actual values abtainad;

* | will not intentionally report the dates, times, sampie or QC identification, or method cltations of data analyses that are not
the actual dates, times, sample or QC identifications, or method citatlons;

» | wiil net intentionally misrepresent ancther individual's work;

= [ will net intentionally report data valuss that do not meet established quality control criteria as set forth in the Methed and/or
Standard Operating Procedures, or as defined by Company Paolicy;

I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely manner; and | agree to
infarm my Supervigar of any accidental or intentional reporting of non-authentic data by other employees, and

If a supsrviger or a member of STL management requests me to engage in or perform an activity that | feel is compromising
data validity or quality, | will not comply with the request and repart this action immediately to a membar of senior
management, up to and including the President of STL.

As a STL empioyee, | understand that | have the responsibility to conduct myself with integrity in accordanee with the ethieal
standards describad in the Ethies Policy. | will alsa report any information relating to possible kickbacks or violations of the
Procurement Integrity Act, or other questionable conduct in the course of sales or purchasing activities, | will not knawingly
participate in any such activity and will report any actual or suspacted violation of this policy to management.

The Ethics Policy has bean explained to me by my superviser or at a training session, and | have had the opportunity to ask
guestions if | did not understand any part of it. | understand that any vislation of this policy subjects me to disciplinary action,
which can Include termination. In addition, | understand that any vielation of this policy which relates to work under &
government contact or subcontract could alse subject me to the potential for prosecution under federal Jaw.

1 EMPLOYEE SIGNATURE: Data:
Supervisor/Trainer;
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5.2 Facilities

The laboratory is a secure facility locked at afl times with controlled and documented access.
Access is controlled by .various measures including locked doors, electronic access cards, security
codes, and a staffed reception area 8:00 a.m. to 5:00 p.m. Monday through Friday. All visitors sign
in and are escorted by STL personnel while at the facility.

The facility is designed for efficient, automated high-quality opsrations. The laboratory is equipped
with Heating, Ventilation, and Air Conditioning (HVAC) systems appropriate to the needs of
environmental testing laboratories. Environmental conditions in the facility, such as hood flow, are
routinely monitored and documented.

The facility is equipped with structural safety features. Each employee is familiar with the location,
use, and capabilities of general and specialized safety features associated with their workplace.
STL also provides and requires the use of protective equipment including safety glasses, protective
clathing, gloves, etc.. Refer to the description of floor space in Appendix C for additional details.

5.3 Tast Methods

Routine analytical services are performed using standard EPA-approved methodology. In some
cases, modification of standard approved methads may be necessary to provide accurate analyses of
particularly complex matrices.

STL Chicago maintains an updated list of all current primary and secondary accreditations. This
information is available through the STL web-site (http://stinet.stl-ing.com). The web-site contains
links to all certifications and methods for which the labaratory is currently accredited. In addition, a
listing of STL Chicago's Method Capabilities appears in Appendix B (Methods Capabilities Work
Instruction (CHI-22-09-255). The table also identifies those methods for which NELAP
accreditation is offered and for which the laboratory holds NELAP certification. Certifications are
subject to change, and may do so based on laboratory needs and performance. All certifications
must be confirmed with appropriate laboratory personnel. -

5.3.1 Method Selection

Since numerous methods and analytical techniques are available, continued communication between
the client and laboratory is imperative to ensure the correct methods are utlized, Once client
methodology requirements are established, this and other pertinent information is summarized by the
Project Manager in a Technical Profile and within LabNets Project Notes feature. These mechanisms
ensure that the proper analytical methods are applied when the samples arrive for log-in. For non-
routine analytical services (e.g., special matrices, non-routine compound lists, etc..), the method of
choice is selected based on client needs and available technology.

Most of the test methods performed at STL originate from test methods published by a regulatory
agency such as the US EPA and other state and federal regulatory agencies. These include, but
are not limited to, the following published compendiums of test methods. A listing of methods in
which the laboratory is capable of performing is listed in laboratory's Methods Capabiiities Work
Instruction (CH!1-22-09-255).
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Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water.

Method 1664, Revision A: N-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel
Treated N-Hexane Extractable Material (SGT-HEM); Non-polar Material) by Extraction and
Gravimetry, EPA-821-R-98-003, February 1999,

Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983.

Methods for the Determination of Jnorganic Substances in Environmental Samples, EPA-600/R-
93/100, August 1993.

Methods for the Determination of Metals in Environmental Samples, EPA/600/4-21/010, June
1991. Supplement |: EPA-600/R-94/111, May 19294,

NIOSH Manual of Analytical Methods, 4™ ed., August 1994.

Statement of Work for Inorganics Analysis, ILM04.0, USEPA Contract Laboratory Program Multi-
media, Multi-concentration.

Statement of Work for Organics Analysis, OLM04.2 and OLC02.1, USEPA Contract Laboratory
Program, Multi-media, Multi-concentration.

Standard Methods for the Examination of Water and Wastewater, 18"/19" /20" edition; Eaton, A.D.
Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution Control
Federation, American Public Health Association: Washington, D.C.

Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-846), Third Edition,
September 1986, Final Update I, July 1992, Final Update 1lA, August 1993, Final Update I,

September 1994; Final Update IIB, January 1995; Final Update (ll, December 1996.

Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), Philadelphia,
PA.

The laboratory reviews updated versions to all the aforementioned references for adaptation based
upon capabilities, instrumentation, etc.., and establishes an implementation schedule. As such,
the laboratory strives to perform only the latest versions of each approved method.

5.3.2 S0Ps

STL maintains an Approved SOP Listing (CHI-22-09-SOP) for both Method and Process SOPs.
Method SOPs are maintained to describe a specific test method. Process SOPs are maintained to
describe function and processes not related to a analytical testing (e.g., administrative
procedures).
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Method SOPs contain the following information:

Title Page with Document Name; Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, Dates and Proprietary Information
Statement (Figure 7).

1. |dentification of Test Method 13. Calibration and Standardization
2. Applicable Matrix 14. Procedure
3. Scope and Application, including test 15. Calculations
analytes
4. Summary of the Test Method 15. Method Performance
5. Reporting Limits 17. Pollution Prevention
6. Definitions 18. Data Assessment and Acceptance
Criteria for Quality Control Measures
7. Interferences 19. Corrective Actions for Out-of-Control Data
8. Safety 20. Contingencies for Handling Qut-of-Control
or Unacceptable Data
9, Equipment and Supplies 21. Waste Management
10. Reagents and Standards 22. Referances
11. Sample Collecticn, Preservation and 23. Tables, Diagrams, Flowcharts and
Storage Validation Data

12. Quality Control

Process SOPs contain the following information:

Title Page with Document Name, Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, Dates and Proprietary Information
Statement (Figure 7).

Scope

Summary

Definitions

Responsibilitles

Procedure

References

Tables, Diagrams, and Flowcharts

N AL =

The QA Department is responsible for maintenance of SOPs, archival of SOP historical revisions,
maintenance of an SOP index, and records of controlled distribution. SOPs, at a minimum,
underge annual review. Where an SOP is based on a published method, the laboratory maintains
a copy of the reference methed.
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Figure 7. Proprietary Information Statement

Il This documentation has been prepared by Severn Trent ¥

| and the use of STL's customers In evaluating its qualifications and capabilities in connection with a

| particular project. The user of this document agress by its acceptance to return it to STL upon
request and not to reproduce, copy, lend, or otherwise disclose its contents, directly or indirectly, and
not to use if for any other purpose other than that for which it was specifically provided. The user
also agrees that where consultants or other outside parties are involved in the evaluation process,
access to these documents shall not be given to said parties unless those parties also specifically
agree to these conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY
INFORMATION. DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT |
THE WRITTEN AUTHORIZATION OF STL IS STRICTLY PROHIBITED. THIS UNPUBLISHED |
WORK BY STL IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

| ©COPYRIGHT 2005 STL, INC. ALL RIGHTS RESERVED.

SOP Change Form

The SOP Change Form is used for implementation, documentation, and authorization of changes to
SOPs (SOP Change Frolocol, UQA-032). Immediate changes in SOPs may be necessary to
accommodate improvements; to implement acceptable changes in practices; or to correct potential
errors in the existing version. The reason for the change will be identified and a detailed description of
the pracedure change will be presented. Since this form will become part of the referenced SOP, until
such time that the SOP is updatad, it must be legible and comprehensible. The Change Form must
provide an exact description and identify the affected sections.

Once this form is completed and changes are authorized, it becomes an official part of the SOP for
which it revises, and is subject to all document control and records management policies.

5.3.3 Method Validation

Laboratory developed methods are validated and documented according to the procedurs
described in Saction 5.3.5.

5.3.4 Method Verification

Method verification is required when a validated standard test method or a method medification is
implemented. The level of activity required for method verification is dependent on the type of
method being implemented, or on the level of method modification and its affect on a method's
robustness. Method modification often takes advantage of a method's robustness, or the ability to
make minor changes in a method without affecting the method's outcome,
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It is the responsibility of the section manager to present to the QA manager all applicable method
validation studies for review and approval. The documented approval by the section manager and
QA manager must be applied to all applicable validation records before the method is released for
use. Metheod verification may require some, but not all, of the activities described in Section 5.3.5.

535 Method Validation and Verification Actlvities

Before analyzing samples by a particular method, method validation and/or method verification
must occur. A complete validation of the method is required for laboratory developed methods.
While method validation can take various courses, the following activities can be required as part
of method validation. Method validation records are designated QC records and are archived
accordingly.

Determination of Mathod Selectivity

Method selectivity is demonstrated for the analyte(s) in the specific matrix or matrices. In some
cases, to achieve the required selectivity for an analyte, a confirmation analysis is required as part
of the method.

Determination of Method Sensitivity

Sensitivity can be both estimated and demonstrated. Whether a study is required to estimate
sensitivity depends on the level of method development required when applying a particular
measurement system to a specific set of samples. Where estimations and/or demonstrations of
sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part
136 Appendix B, under the Clean Water Act, these shall be followed. The laboratory determines
MDLs are described in Section 4.4.3.6 and within UQA-017 and the corporate procedure $-Q-003.

Relationship of Limit of Detection (1 OD) to the Quantitation Limit (QL)

An important characteristic of expression of sensitivity is the difference in the LOD and the QL.
The LOD is the minimum level at which the presence of an analyte can be reliably concluded. The
QL is the minimum level at which both the presence of an analyte and its concentration can be
reliably determined. For most instrumental measurement systems, there is a region where semi-
quantitative data is generated around the LOD (both above and below the estimated MDL or LOD)
and below the QL. In this region, detection of an analyte may be confirmed but quantification of
the analyte is unreliable within the accuracy and precision guidelines of the measurement system.
When an analyte is detected below the QL, and the presence of the analyte is confirmed by
meeting the qualitative identification criteria for the analyte, the analyte can be reliably reported,
but the amount of the analyte can only be estimated. If data is to be reported in this region, it must
be done so with a qualification that denotes the semi-quantitative nature of the result.

Determination of Interferences
A determination that the method is free from interferences in a blank matrix is performed.

Determination of Range :
Where appropriate, a determination of the applicable range of the method may be performed. In

most cases, range is determined and demonstrated by comparison of the response of an analyte in
a curve to established or targeted criteria. The curve is used to establish the range of quantitation
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and the lower and upper values of the curve represent upper and lower quantitation limits. Curves
are not limited to linear relationships.

Demonstration of Capability
DOCs are performed prior to method performance.,

Determination of Accuracy and Precision

Accuracy and precision studies are generally performed using replicate analyses, with a resulting
percent recovery and measure of reproducibility (standard deviation, relative standard deviation)
calculated and measured against a set of target criteria.

Documentation of Method

The method is formally documented in an SOP. If the method is a minor modification of a standard
laboratory method that is already documented in an SOP, an SOP Appendix describing the specific
differences in the new method is acceptable in place of a separate SOP.

Continued Demonstration of Method Performance

Continued demonstration of Method Performance is addressed in the SOP. Continued
demonstration of method performance is generally accomplished by batch specific QC samples
such as LCS and Method Blanks.

5.3.6 Data Reduction and Raview

Analytical data are entered/downloaded directly into LabNet or recorded on pre-formatted bench
sheets that are paginated and bound into laboratory logbooks. These Iogbooks are issued and
controlled by the laboratory's QA Section. A unique document control code is assighed to each book
to ensure that chronological record keeping is maintained. Analytical data may be electronically stored
as a secure .pdf file to which the analyst applies an elactronic signature.

Analytical data is referenced to a unique sample identification number for internal tracking and
reporting. Both LabNet entries and logbook pages contain the following information, as applicable:
analytical method, analyst, date, sequential page number, associated sample numbers, standard
concentrations, instrument settings, and raw data. Entries are in chronological order and maintained
50 as to enable reconstruction of the analytical sequence.

The analyst is responsible for entering / recording all appropriate information, and for signing and
dating all logbook entries daily. All entries and loghook pages are reviewed for completeness by a
supervigor, paeer reviewer or the analyst themselves. Data review checklists document the analytical
raview of the LabNet entries, logbook and associated QC indicators. Copies of instrument outputs
(chromatograms, mass spectra, etc..) are maintained on file or electronically with the analyst's
signaturefinitials and data.
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5.3.6.1 Data Reduction

The complexity of the data reduction depends on the analytical method and the number of discrete
operations involved (e.g., extractions, dilutions, instrument readings and concentrations). The analyst
calculates the final results from the raw data or uses appropriate computer programs to assist in the
caleulation of final reportable values.

For manual data entry, e.g., Wet Chemistry, the data is reduced by the analyst and then verified by
the section manager or alternate analyst prior to updating the data in LabNet. The spreadsheets, or
any other type of applicable documents, are signed by both the analyst and alternate reviewar to
confirm the accuracy of the manual entry(s).

Manual integration of peaks will be documented and reviewed and the raw data will be flagged in
accordance with the STL Corporate SOP entitled Acceptable Manual Integration Practices (S-Q-004).

Copies of all raw data and the calculations used to generate the final results, such as bound logbooks,
are retained on file for a minimum of 5 years or as otherwise requested by the client/project.

Calculations and data reduction steps for various methods are summarized in the respective analytical
SOPs or program requirements.

5.3.6.2 Data Review

All data, regardless of regulatory program or level of reporting, are subject to a thorough review
process. The individual analyst continually reviews the quality of the data through calibration
checks, quality control sample results and performance evaluation samples. Data review is
initiated by the analyst during, immediately following, and after the completed analysis.

All levels of the review are documented on Data Review Checklists that are specific fo each
laboratory section.

G0 Extractables/HPLC: CHI-22-17-034
GC Volatiles: CHI-22-19-003
GC/MS Volatiles and Semivolatiles: CHI-22-20-038
Metals: CHI-22-14-004, CHI-22-14-005, CHI-22-14-006
Wat Chemistry: CHI-22-12-014

Primary Review

The primary review is often referred to as a “bench-level” review. In most cases, the analyst who
generates the data (e.g., logs in, prepares and/or analyzes the samples) is the primary reviewaer.
In some cases, an analyst may be reducing data for samples run by an auto-sampler set up by a
different analyst. In this case, the identity of both the analyst and the primary reviewer is identified
in the raw data.
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One of the most important aspects of primary review is to make sure that the test instructions are
clear, and that all project spacific requirernents have been understood and followed.

Once an analysis is complete, the primary reviewer ensures, where applicable, that:

Sample preparation information is complete, accurate, and documented.

Calculations have been performed correctly.

Quantitation has been performed accurately.

Qualitative identifications are accurate.

Manual integrations are appropriate.

Data flags to indicate manual integrations are recorded.

Manual integrations are authorized by a date and signature or initials of primary analyst.
Client specific requirements have been followsd.

Method and process SOPs have been followed.

Method QC criteria have been met.

QC samples are within established limits.

Dilution factors are correctly recorded and applied.

Non-conformances andfor anomalous data have besn properly documented and appropriately
communicated.

COC procedures have bean followed.

+ Primary review is documeanted by date and initials/signature of primary analyst.

LR B K B O B R B R B NE B

»

Any anomalous results and/or non-conformances noted during the Primary Review are
documented on the Data Review Checklist and on an SDR; and are communicated to the Section
Manager and the Project Manager for resolution. Resolution can require sample reanalysis, or it
may require that data be reported with a qualification. Non-conformances are documented per
Section 4.9,

Secondary Review ‘

The secondary review is also a complete technical review of a data and is performed by the
Hection Manager, analyst or data specialist. The secondary review is documented on the same
Data Review Checklist as the primary review.

Tha following items are reviewed:

Clualitative dentification

Cuantitative Accuracy

Calibration

QC Samples

Method QC Criteria

Adherence to method and process SOPs

Accuracy of Final Client Reporting Forms

Manual Integrations — Minimal requirement is to spot-chack raw data files for manual integration, as
verified by date and initials or sighature of secondary data reviewer. Some regulatory programs require
100% secondary review of manual integrations.

Completeness

Special Requirements/Instructions

. % 5 & ¥ % 4 %
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If problems are found during the secondary review, the reviewer must work with the appropriate
personnel to resolve them. If changes are made to the data, such as alternate qualitative
identifications, identifications of additional target analytes, re-quantitation, or re-integration, the
secondary reviewer must contact the laboratory analyst and/or primary reviewer of the data so that
the primary analyst andfor reviewer is aware of the appropriate reporting procedures.

Complseteness Review
The completeness review inciudes the generation of a project narrative andfor cover letter which

outlines anomalous data and non-compliances using project narrative notes and SDRs or CARs
(non-compliance reports) generated during the primary and secondary review. The completeness
review addresses the following items:

» s the project report complete?

» Does the data meet with the client's expectations?

=  Were the data quality objectives of the project met?

Are QC outages and/or non-conformances approved and appropriately explained in the narrative
notes?

The laboratory Section Manager(s), Data Management personnel and the Project Manager
contribute to the completeness review.

5.3.7 Data Integrity and Security

This section details those procedures that are relevant to computer systems that collect, analyze,
and process raw instrumental data, and those that manage and report data.

Security and Traceability

Access to the laboratory's LabNet system, STL's proprietary LIMS, that collects, analyzes, and
processes raw instrumental data, and those that manage and report data is both controlled and
recorded. System users are granted access levels that are commensurate with their training and
responsibilities.

Control of the system is accomplished through limitation of access to the system by users with the
education, training and experience to perform the task knowledgeably and accurately. System
users are granted privileges that are commensurate with their experience and responsibilities.

Computer access is tracked by using unique login names and passwords for all employees that
have access to the computer system. Entries and changes are documented with the identity of the
individual making the entry, and the time and date. Where a computer system is processing raw
instrumentat data, the instrument identification number as described in Section 5.4.1 is recorded.
The system has the capability of maintaining audit trails to track entries and changes to the data.
This function is activated on any computer system that has that capability (e.g., Target).
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Validation

Validation is the process of establishing evidence that provides a high degree of assurance that a
specific process will consistently produce a product meeting pre-determined specifications and
user needs. Software validation involves documentation of criginal specifications, identity of code,
printout of code, software name, software version and any other specific procedures outline in the
manufacturers Validation Process. Most often, this documentation exists as a Software Validation
Certificate, obtainable from the appropriate manufacturer. Per STL Policy S-TQ-007 Soffware
Testing, Verification and Validation, purchased software that has not been modified at the source
code level is not required to be internally validated. As specified in STL Chicago’s SOF UIS-006
Procedures and Processes Related fo Enlry, Storage, Back-up/Retrieval and Management of
Baench Level Electronic Data, all software related to instrument data gathering was installed in its
entirety, with no changes made to base codes or algorithms. Where possible, Software Validation
Certificates have been obtained, and are filed within the QA Department.

The Validation of the LabNet system, STL's proprietary LIM’'s and STL Chicago's end-processing
and reporting system, was completed both as a corporate initiative and at STL Chicago during the
implementation of the system. The system ‘methods’ applicable to STL Chicago, containing the
algorithms and formulas were tested and documented by the QA Department. Results of this
initiative are documented and kept on file in the QA Department.

Verification

Verification involves assessing whether the computer system accurately performs its intended
function. Verification generally is accomplished by comparing the output of the program with the
output of the raw data manually processed, or processed by the software being replaced. The
initial verification of LabNet software programs were conducted by the QA Depariment with the
assistance of the section managers and appropriate personnel. The QA Department also
documents the approval of and verifies, any program modifications. All records of the verification
are retained in the QA Department.

Verification of instrumental software was alsc completed at the time of implementation, either by
way of manual comparison to computer generated data or comparison to data generated by the
previous system being replaced. Documentation of the most recent systems of all verification
procedures is on file in the QA Department. Additionally, an Instrument Validation Checklist (Figure
8, CHI-22-09-286) is provided to each department, which includes a section outlining Software
Verification Requirements and both the process and location of such documentation for newly
installed systemns.

EDD validation and verification is discussed in STL Chicago's SOP UIS-001 EDD Specifications,
Development Generation and Review.

The above procedures do not apply to general purpose software, except where those applications

are used to perform calculations in support of client data. In those cases, verification will be
required.
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Figure 8: Instrument Validation Checklist

STL-CHICAGO ‘
INSTRUMENT VALIDATON CHECKLIST

Instrument Type:

Model#:

Serial #:

Lab Equip Code: LIMS Equip Code:

Installation Date:
Installed By:

Instrument installed per specifications. Operational and functional per install guidelines,
Signature/Date of installer:

Outstanding items yel to be completed (If applicable):

Completion Date:
Signatore/Date Lab Representative:

Instrument passes all initial required lab checks and calibrations as appropriate
for method of analysis:

Appropriate MDL's as applicable per method complete:
*MDL’s must be forwarded to the QA Dept. for Yalidation to be considered complete.

Methods to be analyzed {may change over time):

In-Service Dates

Signature/Date of Lab Representative:
Signatere/Date of QA Representative:

P e TR R T T F T AT PR T RN LA AL A AL L LA A LR Rl

A Onl
Software Verifieation Required (Y/N)
Verification Completed as Described:

Software Verification Documentation Location:
Signatore/Date of QA Representative:

Auditing
STLs LabNet System Managers continually review the control, security, and tracking of IT systems
and software.

Version Control

The laboratory maintains copies of outdated versions of software and associated manuals for all
software in use at the laboratory for a period of 5 years from its retirement date. The associated
hardware, required to operate the software, is also retained for the same time period.
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5.4 Equipment
5.4.1 Egquipment Operation

STL is committed to routinely updating and automating instrumentation. The laboratory maintains
state of the art instrumentation to perform the analyses within the QC specifications of the test
methods. The laboratory maintains an Equipment Tracking Form (CHI-22-09-068) for each piece
of equipment and instrumentation that documents the following information:

Identity

Date In Servica

Manufacturer's Name, Model Number, Serial Number
Current Location

Praventative Maintenance Schedule

> > » > »

All equipment is subject to rigorous checks upon its receipt, upgrade, or modification to establish
that the equipment meats with the selectivity, accuracy, and precision required by the test method
for which it is to be used. All manufacturer's operations and maintenance manuals are kept up to
date and accessible for the use of the equipment operator. Documentation of equipment usage is
maintained using analytical run and maintenance logbooks (Maintenance Logs may be hard-copy
hound or electronic).

5.4.2 Equipment Maintenance

STL employs a system of preventative maintenance in order to ensure system up time, minimize
corrective maintenance costs and ensure data validity. All routine maintenance is performed as
recommended by the manufacturer and may be performed by an analyst, instrument specialist or
outside technician. Maintenance logbooks (hard-copy bound or electronic CHI-22-09-341) are kept
on all major pieces of equipment in which hoth routine and non-routine maintenance is recorded.

Any item of equipment or instrumentation that has been subjected to overloading or mishandling,
provides suspected results, has been shown by verification or otherwise to be defective, is new or
not been used for an extended period of time, is taken out of services and tagged as “DO NOT
USE INSTRUMENT". The tag is sighed/dated by the person removing the item from service and
noted as to the reason of in-operation (Instrument and Equipment Out-of-Service Tagging, UQA-
012).

Any instrumentation that is brought back on-line must have MDLs and DOCs performed and have
acceptance within prescribe criteria; or calibrated by a certified agency (e.g., balances or Class S
weights) and tagged as being within calibration specifications; and proven to provide consistent
measurements (e.g., refrigerators, eppendorf pipettes, ovens).

The return to analytical control following instrument repair is documented in the maintenance
logbook. Maintenance logbooks are retained as QC records. Notation of the date and
maintenance activity is recorded each time service procedures are performed. Maintenance
logbooks are retained as QA records.
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Maintenance contracts are held on specific pieces of equipment where outside service is efficient,
cost-effective, and necessary for effective operation of the laboratory. Table 9 lists STL's major
equipment and the suggested maintenance procedures.

Table 9. Major Equipment Maintenance

:Instrument.

Clean lens and furnace head

Daily

AA

(Graphite Fumace) Replace windows As required
Check or change cuvette Daily
Check & drain compresser drain Daily
Clean atomizer cellfurnace hood Daily
Nebulizer cleanad/dried Weekly or as required
Check/change marble stones Weskly
Clean filters Weeakly
Change graphite tubefplatform As required
Empty waste container Daily
Remove carbon tube and check wear Daily
Check sample introduction probe Daily

Leemnan Mercury Check tubing for wear Daily

Analyzer Fill rinse tank with 10% HCI Daily
Insert clean drying tube filled with Magnesium Daily

Perchlorate

Filt reductant bottle with 10% Stannous Chloride Daily

ICP Check pump fubing Daily
Check iquid argon supply Daity
Check fluid level in waste container Daily
Check filtars Weekly
Clean or replace filters As required
Check torch Daily
Check sample spray chamber for debris Monthly
Clean and align nabulizer Monthty
Check entrance slit for debris Monthly
Change printer ribbon As required
Replace pump tubing As required

ICP M3 Change pump tubing Weekly
Clean torch Weekly
Check / clean nebulizer Weekly
Clean cones Daily
Check air filters Weekly
Check multiphier voltages & do cross calibration Weeakly
Replace sample uptake tubing Monthly
Check rotary pump oil Monthly
Check oil mist filters Monthly
Check chiller water level Monthly

LN/-Via Clean ambient flow cell As required

Spectrophotometer Pracision checkfalignment of flow cell As required
Wavelength verification check Semi-annually
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Table 9. Major Equipment Maintenance

durs

Clean

ampler

Auto Analyzers Daily
Check all tubing Daily
Clean inside of colorimeter Daily
Clean pump wall and pump rollers Quartery
Clean wash fluid receptacle Waeaekly
Qil roliersfchainsg/side rails Waeekly
Clean optics and cel's Quartery
Hewlett Packard lon gauge tube degassing As required
GC/MS Pump oll-laval check Monthly
Fump oll changing Annually
Analyzer bake-out As required
Analyzer cleaning As required
Resclution adjustment As required
COMPUTER SYSTEM AND PRINTER:
Air filter cleaning As required
Change data system air filter As required
Printer head camiage lubrication As required
Paper sprocket cleaning As raquirad
Drive belt lubrication As raguired
Gas Chromatograph Compare standard responsge to previous day Daily
or gince last initial calibration
Check carrier gas flow rate in column Daily via use of known
compound retention
Check temp. of detector, inlet, column oven Daily
Septum replacement As required
Check system for gas leaks with SNOOP Wicylindar change as required
Monthly
Check for looseffrayed wires and insulation As Required
¥a"Bake injector/column As Required
Change/remove sections of guard column As Required
Replace connectorsiiners As Required
Change/replace columnis)
Electron Capture Detector wipe test (NI-63) Semi-annually
Detector (ECD) Detector cleaning As required
Flame lonization Datector cleaning As required
Detector (FID)
Flame Photoionization | Clean and/or Replace Lamp As required
Detector (FPD)
Photoionization Change O-rings As requirad
Detector (PID) Clean {amp window As raquired
HPLC Change guard columns As requirad
Change lamps As raquired
Change purnp seals Semi-annually or as required
Replace tubing As required
Change fuses in power supply As required
Filter all samples Daily
Change autosampler rotor/stator As required
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Table 9. Major Equipment Maintenance

Instrument :

Class "S’ traceable ght check

Dally, when used

Balances

Clean pah and check if lavel Craity

Field service At least Annually
Conductivity Meter 0.01M KCI calibration Daily

Conductivity cell cleaning As required
Turbidimeter Chack light bulb Daily, when used
Daionizaed/Distilled Conductivity Point Sources Water Quality SOP UQA-035
Water Daily conductivity check Daily

Check deionizer light Daily

Monitor for VOA's As required

System cleaning As required

Replace cartridge & large mixed bed resins
Drying Ovens Temperature monitorng Daily

Temperature adjustments As required
Refrigerators/ Temperature monitering Draily
Freezers Temperature adjustment As required

Defrosting/cleaning As raquired
Vacuum Pumps/ Drained Weekly
Air Compressor Belts checked Manthly

Lubricated Semi-annually
pH/Specific lon Calibration/check slope Daily
Metar Claan electrode As required
BOD Incubator Temperature monitoring Daily

Cuoit and incubator cleaning Manthly
Cantrifuge Check brushes and bearings Every & months or as needed
Water baths Temperature monitoring Daily

Water replaced Monthly or as heeded

5.4.3 Equipment Verification and Calibration

All equipment is calibrated prior to use (Initial Calibration) to establish its ability to meat the QC
guidelines contained in the test method for which the instrumentation is to be used. All sample
measurements are made within the calibrated range of the instrument and in compliance with method
requirements. The calibration data, which includes instrument conditions and standard concantrations,
is documented in pre-formatted instrument runfogs or within LabNet itself. The preparation of all

reference materials used for calibration is documented via LabNet.

Once an instrument is calibrated, ongoing instrumant calibration is demonstrated (Continuing
Calibration} at the appropriate frequency as defined in the test method. Refer to the STL
Corporate Policy Selection of Calibration Points (P-T-001), for guidance on using calibration data.
Any instrument that is deemed to be malfunctioning is clearly marked and taken out of service.
When the instrument is brought back into control, acceptable performance is documented.

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN

‘ T l STL Chicago Laboratory Quality Manual
S UQA-LOM

TRENT 1 : : Revision No. : 04
Revision Date; 07/05/2005

Effective Date; 07/08/2005

Page 65 of 85

5.4.3.1 Instrument Calibration

Specific instrument calibration procedures for various instruments are summarized further in this
section, and detailed in the respective analytical methods. Typically, more than one analytical method
is available for an analysis. These various methods and other program requirements (e.g., U.S. EPA
CLP, AFCEE, NFESC, DoD, USACE, QAPPs, contracts, etc..) may specify different calibration
requirements. Therefore, calibration details as specified in the respective laboratory 8OPs, Technical
Profiles, QAPP, program requirements, and contracts supersede the general instrument calibration
procedures are described further in Table 10. Complete details are provided in each method SOP.

Table 10. Minimum Instrument Calibration Procedures

Metals nitial Foll g a period of time sufficient to warm up the instrumant, the ICP is cslibrated
(ICAP} Calibration prior to each analytical run or minimally every 24 hours. Calibration standards are
prepared from reliable reference materals and contain all metals for which analyses
are being conducted. Working calibration standards are prepared fresh daily.

On a day-to-day basis, 4 calibration standards (blank, high standard, 50% standard,
and 20% standard) are analyzed. Prior to an analytical run, the instrument is calibrated
using three standards. An Initial Calibration Verification (ICV) standard is analyzed
immediately after standardization, followed by an [nitial Calibration Blank {(ICB). The
ICV is from a source other than that used for initial calibration and the ICB must be free
of target analytes at and above the value to be reported or appropriate comective
action must be taken, ICP Interference Check Samples (ICSA/ICSAB) are analyzed at
the frequency described in each method SOP.

Continuing The initial calibration Is verfied during the analysis sequence by analysis of a
Calibration | Continuing Calibration Verification (CCV) standard and a Continuing Calibration Blank
(CCB). The response of the CCV must be within the SOP-specified criteria (e.g., +
10% recovery of the true value). The CCB must be free of target analytes at or above
the value to be reported or appropriste comective action must be taken. If any
ICVs/CCVs or blanks exceed thelr acceptance criteria, appropriate comective action

must be taken.
Atornlc Initial Initial calibration will include analysis of a calibration blank and a minimum of four (4)
Absorption Calibration calibration standards covering the anticipated range of measurement. Duplicate
(GFAA/ injactions (GFAA) are made for eech concentration. Response readings, e.g.,
CVAA) absorbance, are recorded and the resultant standard calibration curve calculated. If
the SOP or program-specified criteria are not met, appropriate comective action must
be taken.

An ICV standard will be analyzed immediataly after standardization. The ICV must be
within SOP-gpecified criteria (e.g., +5% of the true value for drinking water, and +10%
in most other cases), or the initial calibration must be repaated. The ICV must ba from
a source other than that used for initial calibration.

An ICB will be analyzed after the ICV. The ICB must be free of target analytes at and
abova a concantration in which sample results are reported, or comective action must
be takan.
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Table 10. Minimum Instrument Calibration Procedures

Cuing
Calibration

specified criterla (e.g., +10% recovery of the true value except for mercury within +20
% of the true value). The CCB must be free of target analytes at or above the
concentration reported in samples.

If any GCV or CCB exceed their acceptance criteria, corrective acltion must be taken,

Inorganic Initial An initial standard calibration curve will be prepared for all colorimetric analyses on a
Colorimetric | Calibration daily basis. Working standards to define this curve will include a minimum of five (5)
Methods concentrations which cover the linear range of the method, plus a calibration blank. At

least one of the calibration standards will be at a concentration which will enable
verification of instrument response at the reporting limit as defined in Section 8.6 or a
level suitable for meeting specific program requirements. The requirement for sn
acceptable initial calibration is described in the analytical SOP. |f the criteria are not
met, appropriate comective action must be taken. Calibration data, e.g.. correlation
coefficient, is entered into the laboratory notebook, or assoclated instrument printouts,
and retained with the sample data.

In lieu of an initial curve, a daily calibration verification check may be analyzed. This
calibration check will at a minimum consist of a blank and a mid-range standard,
Results must be within SOP-specified criteria. 1f not, reanalysis of the standards may
be dohe onca to verify the readings; otherwise, a new curve will be developed.

For procedures that require pretreatment steps, a minimum of one standard shall be
prepared with the pratreatment. If the pre-treated standard is within SOP-specified
criteria, the curve will be used. If the pre-treated sample is not within the critera, the
reason will be determined. K it is detarmined that the difference between the curves is
inherent in the procedure, the curve will be based on the standards prepared and
carred through the pretreatment.

An ICV will be analyzed immediately after the standardization, followed by an ICB.
The ICV must be from a sourca other than that used for initial calibration. The ICV
must be within SOP-spacified criteria and the ICB must be free of target analytes or
approprate corrective aclion must be taken.

Contiruing | The initial calibration is verified after every 10 readings and at the end of the analytical
Calibration shift, with the analysis of a continuing calibration verification standard (CCV) and 2
blank (CCB). If any CCV or CCB exceed SOP-specified acceptance criteria,
appropriate corrective action is taken per SOP.  All samples since the last valid
calibration veriflcation check are reanalyzed.

lon Initiz! The ion chromatograph will be calibrated approximately monthly or when any
Chromato- Calibration significant change is made to the system. Calibration standards will be prepared from
graphy appropriate reference materials and wil include a blank and a minimum of three

concentrations to cover the linear range of the instrument. At least one of the
calibration standards will be at a concentration which will enable verification of
instrument response at the reporting limit. If SOP-specified calibration criteria cannot
be achieved, appropriate comective action must be taken.  Calibration data, eg.,
comrelation coefficient, will be archived with sample raw data.

An ICV will be analyzed on a dally basis, prior to sample analysis and followed by an
ICB. The ICV must be from a source other than that used for initial calibration. The
ICV mugt be within SOP-specified criteria and the ICB must be free of target analytes
| or appropriate corrective action must be taken.
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Table 10. Minimum Instrument Callbration Procedures

“The |n|t|al calibration is verified after avery 10 read:ngs and at the end of the alytical
Calibration shift, with the analysis of a continuing cafibration verification standard (CCV} and a
blank (CCB). If any CCV or CCBE exceed SOP-specified acceptance criteria,
appropriate corrective action is taken per SOP. - All samples since the last valid
o calibration verfication check are reanalyzed.

GC/MS All GC/MS instrumentation is calibrated to set specifications prior to sample analysis.
These specifications vary depending on the requirements of the analytical pragram and
the designated analytical method.
Tuningand | Mass spectrometers are calibrated with perﬂuomtributylamlne (FC-43) or
Mass perfilucrophenanthrene (FC- 5311) as raquired to ensure comect mass assignment, In
Calibration addition, at the beginning of the daily work shift, the GC/MS system must be tuned with
dacafluorotiphenylphosphine  (DFTPP) for semivolatiies analysis and 4-
bromofluorobenzene (BFB) for volatiles analysis, and calibrated to target compounds.

The majority of the laboratory work utilizes U.S. EPA-CLP or SW-846 protocols, which
define the work shift as a 12-hour period inltiated by the injection of DFTFF or BFB.
For wastewater programs {800 series methods), the tune explres after 24 hours. fon
abundances will be within the windows dictated by the specific program reguirements.
Initial Aftar an instrument has been tuned, initial callbration curves (minimum of 3-5 paints)
Calibration are generated for the compounds of interest. The low level standard must be at a
concentration which will enable verification of instrument response near the reporting
limit or at a concentration acceptable to meet program requirements. The other
standards must extend through the linear working range of the detector. The
parameters requiring quantitation must meet SOP or program-specified criteria prior to
initiation of sampla analysis. Any sample extracts containing parameters of interest
which exceed the concentration of the high level standard, must be diluted to bring the
parameters within the range of the standards. Instrument response to these target
compounds are evaluated against SOP-specified criteria. Linearty is verfied by
evaluating the response factors (RF) for the initial calibration standards against SOP-
specified criteria.

Once an acceptable calibration is obtained, samples may be analyzed up until the
expiration of the tune. At that time, the instrument must be re-tuned prior to further
analysis. After acceptable tuning, a continuing calibration standard may be analyzed in
lisu of a full multi-point calibration if the SOP-specified criteria are mat.

The majority of compounds analyzed for GC/MS comprise EPA’s Target Compound
List (FCL) or Pricrity Pollutant List (PPL). For add-on compounds not on the current
TCL or PPL, initlal calibration may be performed using a single point calibration of the
additional compound(s), unless prior arrangements are made for a full three-tofive
point calibration. Catibration data, to include linearity verification, will ba maintained in
| | the laboratory’s records of instrumant calibrations.

Continuing | During each operating shift, a single calibration standard may be analyzed to verify that
Calibration | the instrument responses are still within the initial calibration determinations, as defined
in the specific S0Ps. If criteria cannot ba met, appropriate comective action must be
faken.
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GCand Gas chromatographs and high performance liquid chromatographs will be calibrated
HPLC prior to use as described in analytical SOP or program raquirements.  Calibration

standard mixtures will be prepared from appropriate reference materals and will
contain anslytes appropriate for the method of analysis or program requirements. |
Initial Inifial calibration will includs a minimum of 3 to 5 calibration standards covering the
Calibration anticipated range of measurement. The low level standard must be ata concentration
which will enable verification of instrument response near ihe reporting limit or at a
concentration acceptable to meet program requirements. The other standards must
extend through the linear working range of the detector. The parameters requiring
quantitation must meet SOP or program-specified criteria prior to initiation of sample
analysis. Any sample extracts containing parameters of interest which exceed the
concentration of the high level standard, must ba diluted to bring the parameters within

the range of the standards.

Continuing | The response of the instrument will be verified for each analysis sequence by
Calibration evaluation of a daily calibration verification standard at a mid-range concentration. In
order to demonstrate that the initial calibration curve is still valid, the calibration check
standard must be within SOP or program-specified acceptance criteria for the
compounds of interest or the instrument must be recalibrated. For multi-analyte
methods, this check standard may contain a representative number of target analytes
rather than the full list of target compounds, Optionally, initial calibration (e.g., the full
range of concentration levels) can be performed at the beginning of the analysis
saquence.

Within the analysis sequence, instrument drift will be monitored by analysis of a mid-
range calibration standard of varying concentrations every ten samples or 12 hour
sequence (depending on the method protocol), including external QC.  If the SOP or
program-specified calibration criteria are not met for the compounds of interest,
appropriate corrective action must be taken.
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5.5 Measurement Traceability

5.5.1 General

Traceability of measurements is ensured using a system of documentation, calibration, and
analysis of reference standards. Laboratory equipment that are peripheral to analysis and whose
calibration is not necessarily documented in a test method analysis or by analysis of a reference
standard is subject to ongoing certifications of accuracy.

At a minimum, these include procedures for checking specifications for balances, thermometers,
temperature, De-ionized (DI) and Reverse Osmosis (RO) water systems, automatic/eppendorf
pipettes and other volumetric measuring devices. Wherever possible, subsidiary or peripheral
equipment is checked against standard equipment or standards that are traceable to national or
international standards [with the exception of class A glassware (including glass microliter syringes
that have a certificate of accuracy)].

An external certified service engineer services laboratory balances on an annual basis. This
service is documented on each balance with a signed and dated certification sticker. Balances are
calibrated on each day of use (Balance Calibration, Care and Use; UQA-003). All thermometers
and temperature monitoring devices are calibrated annually against a traceable reference
thermometer. Temperature readings of ovens, refrigerators, and incubators are checked on each
day of use (Thermometer Calibrations; UQA-034).

The main DVRO units are located in a separate area. These include both a Dl and RO system. The
DIRO System is connected by modem to the company who maintains the system for STL Chicago
(Crossbow Industrial Water). Additionally, there are several Milli-Q Units, described below, which
draw directly from this system, in several of the laboratory areas. There are also DI water feeds in
each laboratory. The following checks and maintenance are followed.

Daily

Main System
Daily Conductivity Check- check set point

This is recorded in a log kept near the system
Deionizer Light
General Inspection for leaks etc..
Work Instruction for Alarm Re-Setting Posted Near System

Crossbow conducts a thorough monthly check of both systems and

provides a full report to STL Chicago. This includes flow and pressure checks, DI Low Alarm
Check, RO low prassure switch, pumps and valves, Total Hardness and CI2 level checks, Control
Circuits and finally an entire system check for damage and corrosion. These reports are filed.
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Milli-Q Units

Milli-G Units are located in the GC/MS VOA, Metals, Wet Chem and

Extraction Laboratories. These units also contain check point seitings. These settings are checked
daily, prior to use, by the appropriate laberatory personnel, prior to using the unit to provide water
for method blanks or other uses. if the units are not operating at the appropriate set point level, the
Facility Manager is called and the appropriate corrective action is taken (change filter on unit,
check main DIFRO unit ete...). In this sense, all units are being checked on a daily basis for proper
operation and samples of the water being analyzed.

Point Source Checks for Specific Conductivity and pH

The following water point sources are checked on a weekly basis, as they are the first outlet from
the water source. This has proven to be an adequate representation of the water used by the lab:

TCLP Laboratory-DI
Metals Digestion- Milli-Q

The following are checked con a quarterly basis:

TCLP Laboratory-DI

Wet Chemistry. General Lab-D!

We Chemistry: instrumentation Laboratory-DI
Organic Extractions: Dishroom-DI

Organic Extractions-Milli-Q

Metals Digestion-Milli-Q

Wet Chemistry-Miili-Q

GC/MS Volatiles Laboratory-Milli-Q

These procedures and documentation are described in STL Chicage Water Quality SOP UQA-035.
The description, as above, will be added to the next revision of the Laboratory Quality Manual
LQM.

5.5.2 Reference Standards

The receipt of all reference standards is documented in LabNet. Standards are obtained from
commercial vendors and sources may vary depending upon the availability of mixes and solutions
from vendors. Each production unit is responsible to ensure, when available, that all standards are
traceable to EPA, NIST, A2LA, SARMs and are accompanied by a Cerlificate of Analysis that
documents the standard purity. If a standard cannot be purchased from a vendor that supplies a
Certificate of Analysis, the purity of the standard is documented by analysis.

The receipt of each dry chemical, purchased stock solution or reference material to be used as a
standard is assigned a unique ID number. The chemical name, manufacturer, lot number, date
received, expiration date, date opened and initials of the analyst who opened the chemical are
documented. The expiration dates for ampulated solutions shall not exceed the manufacturer's
expiration date. Expiration dates for laboratory-preparad stock and diluted standards shall be no later
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than the expiration date of the stock solution or material or the date calculated from the holding time
allowed by the applicable analytical methed, whichever comes first. Expiration dates for pure
chemicals shall be established by the laboratory and be based on chemical stability, possibility of
contamination, and environmental and storage conditions. Expired standard materials shall be either
revalidated prior to use or discarded. Revalidation may be 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 labels all standard and QC materials with expiration dates.

The preparation of all daughter solutions, whether a single or multiple-component stock, intermediate,
or working standard solution, is documented in a standard solution preparation logbook, in a
designated section of the analytical logbook or in the LabNet systems reagent program. This
documentation references the Standard [D of the respective parent solution(s) used in its preparation,
providing a solid trail back to the solution or chemical received from the vendor. These records
include the standard name, final volume, matrix, final concentration, analyst initials, prep date and
expiration date. A daughter solution should not have an expiration date which post-dates any of the
parent solutions used in its preparation.

References standards are labeled with a unique Standard Identification Number, date received,
and the expiration date. All documentation received with the reference standard or decumentation
of standard purity is retained as a QC record and references the Standard identification Number.
All efforts are made to purchase standards that are > 97.0% purity. If this is not possible, the purity
is used in performing standards calculations.

The accuracy of calibration standards is checked by comparison with a standard from a second
source. In cases where a second standard manufacturer is not available, a different lot is
acceptable for use as a second source. The appropriate QC criteria for specific standards are
defined in laboratory SOPs. In most cases, the analysis of an ICV or LCS is used as the second
source confirmation.

Storage conditions, such as shelf life, ambient or chilled, controlled or restricted access, wet or
desiccated, etc.., are in conformance with the specifications set in the associated method, the
program reqmremants or the manufacturer's recommendation, as appropriate.

55.3 Reagents

Reagents are, in general, required to be analytical reagent grade unless otherwise specified in
method SOPs. Reagents must be, at a minimum, the purity required in the test method. The date
of reagent receipt, date the reagent was opened, and the date of reagent preparation (where
applicable) are documented in LabNet for reagent traceability.

56 Sampling

Sample representativeness and integrity are the foundations upon which meaningful analytical
results rely. Where documented and approved SAPs and/or QAPPs are in place, they must be
made available to the laboratory before sample receipt, and approved by laboratory management
before sample receipt.
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5.7 Sample Handling, Transport, and Storage
5.7.1 General

COC can be established either when bottles are sent to the field, or at the time of sampling. STL
can provide all of the necessary coolers, reagent water, sample containers, preservatives, sample
labels, custody seals, COC forms, ice, and packing materials required to properly preserve, pack,
and ship samples to the laboratory. Complete details for sample container preparation are
contained within UCM-001. A summary of sample receipt is as follows with complete details
available within the Sample Receipt and Handling SOP (USR-001).

Samples are received at the laboratory by the designated sample custodians and a unique LabNet
job {batch) number and unique bottle ID is assigned. The following information is recorded for
each sample shipment:

Client/Project Name.

Date and Time of Laboratory Receipt.

Laboratory Job Number

Signature or initials of the personnel receiving the cooler and making the entries.

> * & ¥

Upon inspection of the cooler and custody seals, the sample custodian opens and inspects the
contents of the cooler, and records the cooler temperature, If the cooler arrival temperature
exceeds the required or method specified temperature range by +2°C (for samples with a
temperature requirement of 4°C, a cooler temperature of just above the water freezing temperature
to 6°C is acceptable); sample receipt is considered “compromised” and the procedure described in
Section 4.7.1 is followed. All documents are immediately inspected to ensure agreement between
the test samples received and the COC.

Any non-conformance, irregularity, or compromised sample receipt as described in Section 4.7.1 is
documented in an SDR or Job Note and Sample Receipt Checklist and brought to the immediate
attention of the Project Manager for resolution with the client. The COC, shipping documents,
documentation of any nen-conformance, irregularity, or compromised sample receipt, record of
client contact, and resulting instructions become part of the permanent project record.

Samples that are being tested at another STL facilty or by an external subcontractor are
repackaged, iced, and sent out under COC.

Following sample labeling as described in Section 5.7.2, the sample is placed in storage.
Refrigerated storage coolers are maintained at 4 + 2°C. The temperature is continually being
monitored by an electronic monitoring software program. (Thermometer Calibrations and Electronic
Monitoring: UQA-034) All samples are stored according to the requirements outlined in the test
method, and in a manner such that they are not subject to cross contamination or contamination
from their environment.

Access to the laboratory is restricted to laboratory personneil or escorted guests as described in

Section 5.2, Therefore, once sample possession is relinquished to the laboratory, the sample is in
a designhated secure area (e.g., the laboratory facility) accessible only to authorized personnel.
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Locked storage coolers are available for protocol (e.g., AFCEE and CLP) that require internal COC
procedures.

5.7.2 Sample Identification and Traceability

The sample custodian organizes the sample containers, COCs, and all pertinent information
associated with the samples. The sample identity is verified against all associated sample
information. Any inconsistencies are documented via an SDR and forwarded to the Project
Manager for resolution with the client pricr to identifying the sample(s) into LabNet.

Each sample container is assigned a unique Sample Identification Number that is cross-referenced
to the client identification number such that traceability of test samples is unambiguous and
documented. Each sample container is affixed with a durable sample identification label.

All unused portions of samples, including empty sample containers, are returned to the secure
sample control area.

3.7.3 Sub-Sampling

Taking a representative sub-sample from a container containing a soil or solid matrix is necessary
to ensure that the analytical results are representative of the sampile collected in the field. The size
of the sample container, the quantity of sample fitted within the container, and the homogeneity of
the sample need consideration when sub-sampling for sample preparation. If sub-sampling is
required at the login stage it is donhe with guidance and instruction from the project manager.

General sub-sampling procedure in the laboratory calls for a thorough mixing of the sample within
the sample container or to transfer the sample to another suitable container from which a
representative sub-sample can be taken to achieve the required sample weight. Any non-
homogenous looking material is avoided and noted as such within the sample preparation record.
Refer to individual preparation SOPs for additional details.

5.7.4 Sample Preparation

Sample preparation proceduras vary for each matrix and analytical method are as referenced in
the laboratory SOPs.

5.7.5 Sample Disposal

Samples are retained in STL storage facilities for 30 days after the project report is sent unless
prior written arrangements have been made with the client. Samples may be held longer or
retumed to the client per written request. Unused portions of samples are disposed of in
accordance with federal, state and local regulations. The laboratory removes or defaces sample
labels prior to disposal unless this is accomplished through the disposal method (e.g., samples are
incinerated). Complete details on the disposal of samples, digestates, and extracts is available
within the Laboratory Waste Disposal Procedures SOP (UWM-001).
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5.8 Assuring the Quality of Test Results

5.8.1 Proficiency Testing

The laboratory analyzes Proficiency Test (PT) samples as required for accreditation and as
outlined in NELAC. The laboratory participates in tha PT program semi-annually for each PT field
of testing for which it is accredited, according to the NELAC PT field of testing published
guidelines. This includes drinking water, wastewater and solid/soil matrices.

The laboratory also participates in various client PT programs, when submitted.

PT samples are handled and tested in the same manner (procedural, equipment, staff) as
environmental samples. Results of PT samples are distributed to the laboratory section managers
for review and corrective action, if required. Any required comective action response to
deficiencies is submitted to the QA department for review and are filed with the PT study records.
PT test sample data is archived using the requirements for project and raw data record retention.
Refer to the SOP: PT Sample Tracking/Analysis (UQA-018) for further details.

5.8.1.1 Deouble Blind Performance Evaluation

The laboratory participates in an annual double blind performance evaluation study. An external
vendor is contracted to submit double blind samples to the labeoratory. Both the level of customer
service and the accuracy of the test results are assessed objectively by the external contractor,
who provides a detailed report to the Corporate Quality Director and to the laboratory. This is
administered as a double blind program in order to assess all facets of the laboratory's operations.

5.8.2 Control Samples

Control samples (e.g., QC indicators) are analyzed with each batch of samples to monitor
laboratory performance in terms of accuracy, precision, sensitivity, selectivity, and interferences.
Control samples must be uniquely identified and correlated to unique batches. Control samples
further evaluate data based upon (1) Method Performance, which entails both the preparation and
measurement steps; and (2) Matrix Effects, which evaluates field sampling accuracy, precision,
representativeness, interferences, and the effect of the matrix on the method performed. Each
regulatory program and each method within those programs specify the control samples that are
prepared and/or analyzed with a specific batch.

Control sample types and typical frequency of their application are outlined Sections 5.8.2.1
through 5.8.2.5 and Tables 11 through 15. Note that frequency of control samples vary with
specific regulatory, methodology and project specific criteria. Complete details on method and
regulatory program control samptes are as listed in Sections 7 and 8 of each method SOP.
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5.8.2.1 Method Performance Control Samples: Preparation Batch

Sample preparation or pre-treatment is commonly required before analysis. Typical preparation steps
include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation, reflux,
evaporation, drying and ashing. During these pre-treatment steps, samples are arranged into discreet
manageable groups referred to as preparation (prep) batches. Prep batches provide a means to
control variability in sample treatment.

Control samples are added to each prep batch to monitor method performance (Table 11) and are
processed through the entire analytical procedure with investigativeffield samples.

Field blanks, equipment blank and trip blanks, when received, are analyzed in the same manner as
other field samples. However, a field blank should not be selected for matrix QC, as it does not
provide information on the behavior of the target compounds in the field samples. Usually, the client
sample 1D will provide information to identify the field blanks with labels such as “FB®, “EB", or “TB".

5.8.2.2 Method Performance Control Samples: Matrix

Matrix control samples include sample duplicates (MD), sample matrix spikes (MS), and sample
surrogate spikes. These control samples help monitor for potential physical and chemical effects
which may interfere with the precision and/or accuracy of the selected analytical method. Since
interferences can enhance or mask the presence of target analytes, matrix control samples measure
the degree of interference and are used fo assist in tha interpretation of the analytical results. The
laboratory avoids performing matrix QC on known field blank samples, such as trip blanks and
rinsates, since these samples are not indicative of the sample matrix,
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Table 11. Preparation Batch Control Samples
ST Detalls: '

contamination

Lse

Method
Blank (MB)

Typical 1 per batch of < 20 samples per matrix type per sample extraction or preparation
|Frt=:t:|uemt::.y1 method.

|Description  [Orqanics: Laboratory pure water for water samples or a purified solid matrix for soil o
solid samples (when available or when requested);, solid matrices commonly include
|sadlum sulfate, vendor or agency supplied seil or solid, or purchased sand; these solids
may require purification at the laboratory prior to use.

lincrganics: Laboratory pure water for both water and soll or sediment samples.
Volume/weights are selected to approximately equal the typical sample
volume/welght used in sample preparation; and final results in a soil/solid
|[batch may be calculated as mg/kg or ug/kg, assuming 100% solids and a
waight equivalent to the aliquot used for the corresponding field samples, to
facliitate comparlson to actual field saamples.

Laboratory [Use IMeasures the accuracy of the method in a blank matrix and assesses method
Control perfarmance independent of potential fisld sample matrix affects.

Sample Typical 1 per batch of = 20 samples per matrix type per sample extraction or preparation
(LCS) [Frequency ! [method. For multi-analyte methods, the LCS may consigt of surrogates in the blank matrix,

and or a representative selection of target analytes/ntemal standards.

|Description [Frepared from a refarence source of known concentration and processed through the
preparation and analysis steps concurrently with the field samples. Aqueous LCS's may
be processed for solid matrices unless a solid LCS is requested; final results may be
calculated as mg/kg or ugfkg, assuming 100% solids and a weight equivalent to the aliquot
usad for the corresponding field samples, to facilitata comparison with the fiald samples.

Known QC  |Usze Comply with regulatory requirements; check the accuracy of an analytical procedure;
Sample roubleshoot methed performance problems; verify an analyst in training's ability to
accurataly perform a method; to verify the returnto-control after method performance
problems; and may also be used as an LCS.

Typical As defined by the client or QAPP.
{Frequency '
[Description |Obtained from outside suppliers or agencies; generally require preparation from
concentrated materials by dilution into a standard matrix; contain known analytes or
jcompounds; acceptance limits are provided by the vendor.
' Denotes an STL required frequency.
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Table 12. Matrix Control Samples

Cor Detalls
Monitors the effect of site matrix on the precision of the method; and of the reproducibility off

Duplicate laboratory preparation and measurement tachnigues.

(MD) Note: Precision may also be affected by the degree of homogeneity of the sample, particularly in
the case of non-aqueous samples or aqueous samples with pariculates. Sample homogeneity
and matrix effect should be considered when field samples are used to assess reproducibility.
Note: A fisld duplicate, when received, measures
Representativeness of sampling and the effect of the site matrix upon precision.

Typical 1 per 20 samples per matrix or per SAP/QAPP £

|Frequenc:y1

[Description |Performed by analyzing two aliquots of the same field sample independently;
|:malyzed for each associated sample matrix {(e.g., whan requested by the client or
he analytical method).

Matrix Use [Measures tha effect of site sample matrix on the accuracy of the method.

Splke (M3) [Typical 1 per 20 samples per matrix or per SAP/QAPP.

|Frequency

[Description  |Aliquot of a field sample which is splked with the analytes or compounds of interest; analyzed for
each associated sample matrix (when requested by the client or analytical method). The
determination of M3 percent recovery (% R) requires an analysls of a fortifled sample and a non-
ortified sample under the same procedural conditions (e.g., sample volumes, dilutions,
procedural conditions, etc.). The concentration determined in the non-forified sample is
subtracted from the forlified sample concentration before determining the %R. The degree of
homogeneity of the sample, particularly in the case on non-aqueous samples or samples with
particulates, may affect the ability to obtain representative recoveries.

Matrix |Use IMeasures effect of site sample matrix on precision of method.

Spike Typical 1 par 20 samples per matrx, when requested by the client or the analytical method, or per

Duplicate  {Frequency ' [SAP/QAPP %

{MSD) Description |Alternative to sample duplicate. Generally, inorganic protocols specify an MD/MS and organic

rotecols specify an MS/MSD.

Sumogate [Use Measures mathod performance to sample matrix (organica only).

Spike Typlcal Evary QC and analytical sample.

IFrequency '

[Description  [Compounds similar to the target anafytes in structure, composition and chromatography, but no|
typically found in the environment, are added to each QC and analytical sample, prior to
preparation (e.g., extraction). K the surogates in an analylical batch do not all conform to
established control fimits, the pattem of conformance in investigative and control samples is
examined to determine the presenca of matrix interfarence or the need for comrective action,

Internal |Use [Monitor the qualitative aspect of organic and inorganic analytical msasurements.

Standards  [Typical All organic and ICP methods as required by the analytical method.

[Frequency '

[Description  |Used to correct for matrix effects and to help troubleshoot variability in analytical response and
are assessed after data acquisition. Possible sources of poor internal standard response are
sample matrix, poor analytical technigue or instrument peformance.

' Denotes an STL required frequancy.
?Either an MSD or an MD is required per 20 samples per matrix or per SAP/QAPP.
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Matrix QC Frequencies

The frequency of matrix QC indicators depends on regulatory program compliance, a project's data
quality objectives, or a client’s requirements. The following frequency will be applied to samples when
the regulatory programs are known and it does not conflict with project or client requirements.

Table 13. EPA Program Requirements

SDWA MD performed at a 10% frequency or 1 per praparation batch of =10 samples, whichever is more
frequent,

CWA MS (GC methods) and MD is performed at a 10% frequency or 1 per preparation batch of <10
samples, whichever is more frequent. For GC/MS Methads, MS is performed at a 5% frequency or
1 per preparation hatch of <20 samples, whichever is more frequent.

RCRA MS/MSD or MS/MD is performed at a rate of 5% per client (independent of the preparation batch).
For clients submitting less than 10 samples, the method matrix QC requirement may be satisfied by
another clients sample within the same prep batch unless the paperwork indicates a client
requirement for matrix QC. Matrix QC will only be reported to the client who cwns the data.

U.S EPA | MSIMSD or MS/MD is performed at a rate of 5% or 1 set per Sample Delivery Group (SDG) per
CLP matrix, independent of the prep batch, For NFESC samples, samples are processed in
simultaneous or continuous batches,

T MS, MSD and MD may not be applicable to some analytical protocols because of the nature of the sample or
protocol,

5.8.2.4 Method Performance Control Samples: Instrument Measurament

Control samples are used to ensure that optimum instrument performance is achieved. These
samples help ensure that the proper identification and quantitation of target compounds or analytes
are achieved. The instrument control samples appropriate to each analytical technique are described
in laboratory SOPs for each respective method. A brief description of these checks is included in
Tabla 14.
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STL

TRENT

Table 14.

Instrument Performance Control Samples

Inorganics
ICV Use Calibration standard of known concentration prepared from a source other
than that used for the calibration standards.

Sequence | Analyzed after the standard curve to confirm calibration.

ICB Use Blank water or solvent; confirms the calibration and ensures that any potential
contamination is less than the reporting limit.

Sequence | Analyzed immediately after the ICV.

ICP Use Verifies the absence of spectral interferences.

Interference

Check Sequence | Analyzed consecutively at the beginning of each elght hour analytical

Samples sequence, after the ICVACE, and again at an elght hour frequency following a

(ICSAICSE) CCV/CCB. When CLP protocols are followed, the ICSA/B will be analyzed
with the analytical sequence, before the final CCV/CCB.

Reporting Uze Verifies linearity near the reporting limit for CLP metals analyses. (Note: CRI

Limit is at a level 2X the CRDL; CRA is near the CRDL).

Verification

Standard Sequence | Analyzed after the ICB. The CRI is also analyzed at the end of the eight hour

{CRA & CRI) analytical sequence, prior to analysis of the final CCV/ICCB.

cov Use Confirm that the instrument performance has not significantly changed during
the analytical sequence; to verify stable calibration throughout the sequence;
and/or to demonstrate that instrument response did not drift over a peariod of
non-use. Made from a source other than that used for the standard curve.

Sequence | Analyzed at 10% or every two hours, whichever is more frequent; also
analyzed at the end of the analytical sequence.

cCcR Use Water blank used to confirm that the baseline has not drifted and to menitor
for contamination at the reporting limit.

Sequence | Analyzed at a rate of 10% for inorganics and at a rate of 1 per 10
readings/injections or every two hours, whichever is more frequent, for CLP
metals; also analyzed at the end of the analytical sequence.

ICP Metals Use Verify linearity and document the upper limit of the calibration range for each

Linear Range element,

Analysis Sequence | Performed quarterly with a blank and a minimum of five standard

Standard concentrations to cover the anticipated range of measurement; one of the

(LRS) calibration standards will be at or near the reporting limit. The calibration
curve generated must have a correlation coefficient = 0.995 in order to
consider the responses linear over that range.

ICP Inter- Use Corraction factors for spectral interference (particularly due to Al, Ca, Fe, and

Element Ma).

Carrection Sequence | Determined at least annually for all wavelengths used for each anafyte

(IEC) reported by ICP; or any time the ICP is adjusted in any way that may affect the
IECs.
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Table 14.  Instrument Performance Control Samples

Organics
(GC/MS Tuning | Use Ensures corect mass assignment and is monitored through response to
& ' target compounds during initial and continuing calibration, with minimum
Parformance response criteria for specified system performance check compounds

(SPCCs), and linearity is verified by evaluating the response factors (RF) for
calibration check compounds (CCCs).

Sequence | Tuned at the beginning of the daily work shift. Throughout the analysis,
blanks, internal standard areas, surrogates, chromatographic baseline,
resolution of peaks, and overal! quality of the chromatography are used
collectively to monitor instrument performance.

GC & HPLC Use Menitored through retention time shift evaluation, linearity checks, and
Instrument degradation checks of selected target compounds (e.qg., for Endrin or DOT as
Performance appropriate).

Seguence | Continuing calibration verification (e.g., blanks, shifts in chromatographic
baseline or retention times, resolution of peaks, and averall quality of the
chromatography) throughout the analytical sequence is accomplished through
analysis of calibration check standards.

5.8.25 Method Performance Control Samples: Analysis Batch

Matrix specific control samples are used to assess the precision and accuracy of the method as
applied to the specific sample matrix. These indicators provide information on sample matrix effects
that is independent of the efficiency of the preparatory technique. The method performance control
samples appropriate to each analytical technique are identified in the respective method. A briaf
description of these checks is included in Table 15.

These control samples are performed to provide a toal for evaluating how well the method performed
for the respective matrix. These values are used by the client to assess the validity of a reported
result within the context of the project’s data quality objectives. For matrix specific QC results falling
outside laboratory control limits which are attributed to matrix affects, no systematic corrective action
is taken.
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Table 15. Analysis Batch Performance Control Samples

G0
ICP Seral Use 5X Dilution of a field sample (performed at the instrument) to check for
Dilution possible physical and/or chemical interferences,
Sequence | 5% of field samples or 1 per <20 samples per batch.
GFAA Analytical Use Required by the method; prepared at the instrument by fortifying the
Bench Spike digestate with a known quantity of the analyte of interest.
Sequence { Performed on each sample immediately following the unspiked original
. analysis.
Method of Use When specified by the analytical protocol or by client request,
Standard
Addition {(MSA) Sequence | When specified by the analytical protocol or by client request.

5.8.3 Statistical Control Limits and Charts

Statistical control fimits and control charts are used to establish method performance of a given
analysis and to monitor trends of QC results graphically over time. Once a data base of the laboratory
results for a method/matrix/QC analyte combination is established, the acceptability of a given
analysis of that QC parameter (and of the analytical batch to which it belongs) can be evaluated in
light of the laboratory's normal performance. This is intended to help identify problems before they
might affect data. Often, patterns of response that are not at all evident in sets of numbers are very
distinct when the same values are viewed as a chronological graph.

Establishment of Limits

The purpose of using statistical control limits is to define, for each analyte in a given
method/matrix/QC type combination, a range of expected values. This range encompasses the
random variation that occurs normally in the laboratory and allows one to evaluate control samples in
that context, rather than according to an arbitrary or external set of values. Limits for accuracy and
precision are defined below:

Accuracy

As recoveries of a QC analyte in a given matrix are tabulated over time, a mean value for recovery
is established, as is the standard deviation (s) of those recoveries. If the analysis is in statistical
control (e.g., if the set of QC recoveries over time show random variation about the mean)
approximately 99.7% of all recoveries for that QC will fall within three standard deviations (3s) of
the mean. Thus, assuming that the mean itself is an acceptable level of recovery, the values
corresponding to 3s above and 3s below the mean are defined as the Control Limits. Any single
recovery outside these values is assumed to have resulted from some circumstance other than
normal variation and shall be investigated.

Roughly 95% of points should fall within 2g of the mean. The values +2s and -2s are the Warning
Limits. Any normal result has approximately a 1/20 chance of being between 2s and 3s from the
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mean, $0 a result in this region doesn't necessarily warrant corrective action, but attention should
be paid to such paoints.

Precision

Precision is used to indicate matrix variability so that appropriate decisions can be made by the
client when repeated analyses vary significantly. The coefficient of variation, expressed as a
percentage (e.g., the %RSD) for the data set used to calculate accuracy control limits defines the
control limit for precision. Duplicate analyses of the QC samples, such as duplicates or MS/MSD,
should have an RPD less than or equal to this established pracision control limit to be considered
free of matrix interferences.

The laboratory calculates statistical control limits on an annual basis. Such limits are available on
a project or QAPP-specific basis.

5.8.4 Calibration

Calibration protocols are method-specific, are briefly described in Table 10 and are defined in the
Sections 8 & 7 of the method SOPs.

5.8.5 Glassware Cleaning

All glassware is thoroughly cleaned prior to use to ensure that sample integrity is not affected from
artifacts caused by contaminated glassware. :

A surmmary of general cleaning procedures follows with details provided in the Laboratory Glassware
Cleaning SOP (UQA-009):

General laboratory glassware is cleaned with a low- or non-phosphate detergent, followed by
thorough rinsing with tap water and deionized water.

Volumetric flasks and pipettes used for inorganics (method dependent), test tubes and caps used for
micre-COD procedures, phosphate glassware, and metals-related glassware include an acid-washing
step.

BOD glassware cleaning includes a nitric or sulfuric acid and/or a NOCHROMIX-washing step.
Organic glassware includes a solvent-wash.

Non-volumetric organic glassware may optionally be kiln dried at 400°C.

5.8.6 Permitting Departures from Documentad Procedure

Where a departure from a documented SOP, test method, or policy is determined to be necessary,
or unavoidable, the departure is documented in a CAR or SDR and reported in the case narrative.
In most cases, thase departures can be made with the approval of the section manager, project
manager and the client. Issues of serious concern, as determined by the Section Manager or Project
Manager, will be brought to the attention of the Laboratory Director andfor QA Manager. In some
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instances, it is appropriate to inform the client before permitting a departure. The Project Manager
will make the determination as to the degree of notification required by the client.

On rare occasions, special analytical techniques will be requested for research, project specific
requirements, or client needs. In these instances, SOPs may riot be available, however, the analyst
will thoroughty record the analytical steps and observations within a bound preformatted logbook.

5.8.7 Development of QC Criteria, Non-Specified in Method/Regulation

Where a method or reg"ulation does not spacify acceptance and/or rejection criteria, the laboratory
must examine the data user's needs and the demonstrated sensitivity, accuracy and precision of
the available test methods in determining appropriate QC criteria.

Data users often need the laboratory’s best possible sensitivity, accuracy, and precision using a
routinely offered test method, or are unsure of their objectives for the data, For routine test
methods that are offered as part of STL's standard services, the laboratory bases the QC criteria
on statistical information such as determination of sensitivity, historical accuracy and precision
data, and method verification data. The method SOP includes QC criteria for ongoing
demonstration that the established criteria are met (e.g., acceptable LCS accuracy ranges,
precision requirements, method blank requirements, initial and continuing calibration criteria, etc..).

In some cases, a routine test method may be far more stringent than a specific data user's needs
for a project. The laboratory may either use the routinely offered test method, or may opt to
develop an alternate test method baged on the data user's objectives for sensitivity, accuracy, and
precision. |n this case, it can be appropriate to base the QC criteria on the data user's objectives,
and demonstrate through method verification and ongoing QC samples that these objectives are
met.

For example, a client may require that the laboratory to test for a single analyte with specific DQOs
for sensitivity, accuracy, and precision as follows: Reporting Limit of 10 ppm, Accuracy +25%, and
RSD of <30%. The laboratory may opt to develop a method that meets these criteria and
document through the Method Blank results, MDL study, and LCS results that the method satisfies
those objectives. in this case, both the method and the embedded QC criteria have been based
on the client’'s DQOs.

In some cases, the data user needs more stringent sensitivity, accuracy, and/or precision than the
laboratory can provide using a routine test method. In this case, it is appropriate that the
laboratory provide documentation of the sensitivity, accuracy, and precision obtainable to the data
user and let the data user determine whether to use the best available method offered by the
laboratory, or determine whether method development or further research is required.

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN

3 ‘ 8TL Chicago Laboratory Quality Manual
EvERY RSN
TRENT ' . ‘ Revision No. : 04
Revision Date: 07/05/2005

Effective Date: 07/08/2005

Page 84 of 95

5.9 Project Reports

The SOP for data padkage assembly and reporting formats is defined in the Data Management,
Process Operation SOP (UDM-001) and a summary of this procedure follows.

Analytical reports comprise final results (uncorrected for blanks and recoveries unless specified),
metheds of analysis, levels of reporting, surogate recovery data, and method blank data. In addition,
special analytical problems will be noted in the case narratives. The number of significant figures
reported are consistent with the limits of uncertainty inherent in the analytical method. Consequently,
maost analytical results will be reported to no more than two (2) or three (3) significant figures. Data
are normally reported in units commonly used for the analyses performed.

Concentrations in fiquids are expressed in tarms of weight per unit volume {(e.g., miligrams per liter,
mg/L). Concentrations in solid or semi-solid matrices are expressed in terms of weight per unit
weight of sample (e.g., micrograms per kilograms, ug/kg). Reporting limits take into account all
appropriate concentration, dilution, and/or extraction factors, unless otherwise specified by program
requirements (e.g., IRPMS reports).

A client report is generated with various steps of approval prior to printing of the final version. If any
analytical anomalies were encountered during the analyses, e.g., an out-of-control matrix duplicate, it
is documented in a case namrative. The case narrative is prepared by the respective operating unit
and submitted to the data managernent section to insert in the final report.

The final report forms are printed, data packages are organized, a glossary of flags and acronyms is
added, and reports are paginated.

5.9.1 General

The criteria described in Section 5.9.2 apply to all Project Reports that are generated under
NELAC requirements. The criteria described in Section 5.9.3 and 5.9.4 apply to all Project
Reports.

5.9.2 Project Report Content

Title

Laboratory name, address, telephone number, contact person
Linigue Laberatory Project Number

Name and Address of Client

Client Projact Name (if applicable)

Laboratory Sample Identification

Client Sample Identification

Matrix and/or Description of Sample

Dates: Sample Receipt, Collection, Preparation and/or Analysis Date
Definition of Data Qualifiers

Reporting Units

Test Methods

Report Paginated

L R T SR N N
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The following are required where applicable to the specific test method or matrix:

+ Solid Samples: Indicate Dry or Wet Weight

+ Whole Effluent Toxicity: Statistical package used

If holding time = 48 hours, Sample Collection, Preparation and/or Analysis Time
¢ Indication by flagging where results are reported below the quantitation limit.

5.9.3 Project Narrative

A Project Narrative and/or Cover Letter is included with each project report and, at a minimum,
includes an explanation of any and all of the following oceurrences:

¢+ Non-conformances

+ “Compromised” sample receipt (see Section 4.7.1)

+ Method Deviations

¢ QC criteria failures

L

Project Release

The Project Manager or his designee authorizes the release of the project report with a signature,

Where amendments to project reports are required after issue, these are documented in the form
of an RDR (refer to Section 4.8) and can be in the form of a separate document and/or electronic
data deliverable resubmittal. The revised report is clearly identified as revised with the date of
revision and the initials of the person making the revision. Specific pages of a project report may
be revised using the above procedure with an accompanying cover latter indicating the page
numbers of the project revised. The original version of the project report will be kept intact and the
revisions and cover letter included in the project files.

5.9.4 Subeontractor Test Results

Subcontracted data is clearly identified as such, and the name, address, and telephone number for
the laboratory performing the test is included in the project report. Subcontracted results from
laboratories external to STL are not reported on STL report forms or STL letterhead. Test results
from more than one STL facility are clearly identified with the name of the STL facility that
performed the testing, address, and telephone number for that facility. Data from subcontractors’
reports may be added to an STL electronic deliverable,

Data subcontracted within STL may be reported on the originating laboratory's report forms

provided the following mandatory requirements are met:

+ The name, address, and telephone number of the facility are provided.

+ Analytical results produced by the STL intra-company subcontractor are clearly identified as
being produced by the subcontractor facility.

+ The intra-company subcontractor's original report, including the chain of custody is retained by
the originating laboratory.

+ Proof of certification is retained by the originating laboratory.

+ All information as outlined in Section 5.9.2 is included in the final report where the report is
required to be compliant with NELAC, for both the originating and subcontracting laboratory.
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5.9.5 Electronic Data Deliverablas

Electronic Data Deliverables (EDD) are routinely offered as part of STL's services. STL offers a
variety of EDD formats including Environmental Restoration information Management System
(ERPIMS), Automated Data Review (ADR), Enviro Data, EQUIS, GISKEY, Excel, Access and Text
Files.

EDD specifications are submitted to the EDD development staff by the PM for review and undergo
the contract review process in Section 4.4.1. Once the laboratory has committed to providing
electronic data in a specific format, the coding of the format may need to be performed. This
coding is documented and validated. The validation of the code is initialed and dated by the
programmer and kept on fila.

EDDs are subject to a secondary review to ensure their accuracy and completeness. If EDD
generation is automated, review may be reduced to periodic screening if the laboratory
demonstrates that it can routinely generate that EDD without errors. Any revisions to the EDD
format are reviewed until it is demonstrated that it can routinely be generated without errors. (EDD
SOF: UIS-001)

5.9.6 Project Report Format

STL offers a wide range of project reporting formats, including EDDs, short report formats, and
complete data deliverable packages modeled on the Contract Laboratory Protocol (CLP)
guidelines. More information on the range of project reports available in the Data Management
S0P (UDM-001). Regardless of the level of reporting, all projects undergo the levels of review as
described in Section 5.3.6.
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6.0 ATTACHMENTS

Appendix A: List of Cited SOPs and Work Instructions
Appendix B: Methods Capabilities Work Instruction
Appendix C: Description and Floor Space for Analytical Facilities

| Historical File: Revision 00: 01/26/99
Revision 01: 12/15/00
Revigion 02: 09/10/02
Revision 03: 06/07/04
Revision 04: 07/05/05

Reason for Change; Revision 04;
« Update section 3.0 - Terms & Definitions: Clarification on DLCK and MDLCK and MRL definition

Update section 4.1 — Organization Chart

Update section 4.1.1 — Table 3. Majer Equipment List

Update section 4.1.2.4 - Technical Manager's experience level

Update saction 4.4.3.6 — Additonal DQOs: MDL-Reference to Corporate MDL SOP added; RL —

Reference to Lab MDL SOP added

Update section 4.6.1 — Solvent Lot Testing notification / posting location added

Update section 4.12.2 — Table 4 and 5 - STL Record Types and Record Retention

Update section 4.15.3 — Monthly QA Report

Update section 4.7.1 - clarification on documentation practices for compromised samples

Update section 5.1.2 — Training text updated to include non-technical training, defines what

constitutes ‘initial training/orientation’ and defines who is considerad to be a ‘qualified analyst’,

Basic re-organization of this section and addition of the Continued Demonstration of Mathod

Proficiency form. '

* Update Section 5.3 — Test Methods to include discussion and a link to the STL web-site regarding
STL Chicago’s Methods Capability Listing which was added as Appendix B

¢ Update/Clarify section 5.3.7 — Verffication and Validation discussion; Addition of Instrument
Validation Checklist.

* Update section 5.4.2 — Major Equipment maintenance updated to incomporate current electronic
maintenance documentation practices also updated to include Conductivity Point Sources and
Daily Conductivity Check — referencing the Lab's Water Quality SOP

» Update Table 9 to include ICP MS and DI/RO system text

= Update section 5.5.1 — Measurement Traceability: Discussion added regarding DI/RO systems,
Milli-Q Units; Point Source Checks for Specific Conductivity and pH. Added reference to the lab’s
Water Quaiity SOP

¢ Update section 5.9.5 — EDD Discussion

* Addition of Section 6 — Attachments A. B and C

» General Text Clarifications
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.5
8. 5.7.1 Container Management: Process Operation UCM-001
6 4.4.2 Project Management: Project Planning Process UPM-003
N Signature Authority UQA-030
4.1.1 Work Instruction: Equipment & Instrumentation Listing CHI-22-09-103
4129 Internet Use Policy P-1-001
Electronic Mail Use P-I-002
Computer System Account and Naming Policy P-1-003
Computer System Password Policy P-1-004
Software Licensing Policy P-1-005
Virus Protection Policy P-1-006
4.3.1 Document Control UQA-Q06
4.3.1.1;5.3.2 Approved SOP Listing CHI-22-09-50P
432,412.3 Data Management: Record Retention & Purging UDM-002
14.4.2 Project Kick-Off Meetings UPM-002
il 4.4.2 Production Mestings UPM-004
4436 IDL’s for CLP Metalg and Cyanide UQA-010
4436535 Method Detection Limits (MDLs) UQA-017
4.4.3.6; 535 MDL Policy 85-Q-003
4.5 Work Sharing Process — Policy 5-C-001
46 Procurement Quality Assurance Praocess UQA-020
4.8.1 Testing Solvents and Acids 5-T-001
4.7.2 Cilient Confidentiality UQA-004
4.8: 411 Sample Discrepancy Report (SDR) / Resubmitted Data Request | UQA-GZ9
i (RDR) / Comrective Action Report (CAR)
4.8, 4.11 Quality Systems Management Review UQA-002
4.8 Customer Complaint Form CHI-22-09-340
411 Preventive Action Measures UQA-019
4.12.2 Work Instruction. Records Management Form CHI-22-05-032
4.13 intemal Audits UQA-013
512 fnitial Demonstration of Capability Certification Statement CHI-22-09-271
51.2 Continued Demonstration of Method Performance CHI-22-09-243
5.1.2 Training Program: Mechanisms and Documentation Processes | UQA-014
Defined by Operational Assessment
5.1.3 Ethics Policy P-L-006 ‘
5.3;5.3.1 Work Instruction: Methods Capabilities CHI-22-09-255
5.3.2 S0P Change Protocol UQA-032
5.3.6.1 Acceptable Manual Integration Practices 5-Q-004
536.2 Data Review Cheacklists
- GC Extractables / HPLC CHi-22-17-034
GC Volatiles CHI-22-19-003
GC/MS: Volatiles and Semivolatiles CHI-22-20-038
Metals CHI-22-14-004; 5; 6
Wet Chemistry CHI-22-12-014
537 Work Instruction: Instrument Validation Checklist CHI-22-09-288
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Appendix A. List of Cited SOPs and Work Instructions
Clted Sec. No(s) |- Description. o e i | Document No.:
53.7 Software Testing, Verification & Validation S-1TQ-007
5.3.7 Procedures & Processes Related to Entry, Storage, Back-up/Retrieval | UIS-006
and Management of Bench Level Electronic Data
53.7: 595 EDD Specifications, Davelopment, Generation & Review U15-001
5.4.1 Work Instruction: Equipment Tracking Form CHI-22-058-068
54.2 Instrument Tracking Spreadsheet / Maintenance Log CHI-22-09-341
542 instrument and Equipment Qut-of-Service Tagging. UQA-012
543 Selection of Calibration Points P-T-001
5.5.1 Balance Calibration, Care and Use UQA-003
8.5.1; 5.7.1 Thermometer Calibrations and Electronic Monitoring UQA-034
Table 9; 5,5.1 Water Quality UQA-D35
57.1 Sample Receipt: Handling and Processing USR-001
575 Laboratory Waste Disposal Procedures UWM-001
581 PT Sample Tracking/Analysis UQA-(018
5.8.5 Glassware Claaning Proceduras UQA-008
59; 598 Data Management. Process Operation UDM-001
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STL

T REMNT

Unit | Parameter Method No. NELAP Matrix
| GCE | Pesticides/PCBs QLC02.1 w
GCE | Pesticides/PCBs OLMD4.2 W/S
GCE | Pesticides/PCRBs EPA 608 X W
GCE | Organochlorine Pesticides SW B081A X W/S
GCE | PCBs SW 8082 X Ww/s
GCE | Organophosphorus Pesticides by GC SWRI41A X W/8
GCE | Chiotinated Herbicides by GC SW3BI51A X W/S
GCY | Petrolenm Hydrocarbong (DRO) SW 8015B X W/S
GCV_| Petroleum Hydrocarbons (GRQ) SW B0ISB X Wis
HPLC | PAHs by HPLC E 610 X W
HPLC | PAHs by HPLC 5W 8310 X W/S
HPLC | Explosives SW 8330 X W/s
M GFAA Silver SW 7761 X W
M GFAA Arsenic SW 7060A X W/S
M GFAA Cadmium SW7131A X W/5
M GFAA Chromium SW 7191 X W/5
M GFAA Lead SW 7421 X W/S
M | GFAA Antimony SW 7041 X W/S
M GFAA Selenium SW 7740 X W/s
M GFAA Thalljym SW 7841 X W/5
M GFAA Silver E 272.2 X w
M GFAA Arsenic E 206.2 X W
M GFAA Cadmium E213.2 X W
M GFAA Chromium E 2182 X w
M GFAA Lead E 2392 X W
M | GFAA Antimony E 2042 X w
M GFAA Selenium E 2702 X W
M GFAA Thallium E279.2 X w
M _| GFAA Metals As, Cd, Pb, Sb, Se, TI, Cr, Ag E 200.9 X w
M Hardness E 200.7 X w
M [CP Metals E 200.7 X W
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M CVAA Mercury SW 7470A X W
M | CVAA Mereury SW 7471A X 8
M | CVAA Mercury E 245.1 X W
M [ ICP Matalg SW 60108 X W/S
M__| Metals-GFAA (As, Pb, Se, T!) TLM04.0 W/S
M Metals-ICP 1LM04.0 W/S
M Metals-Mercury ILM04.0 W/S
MSB | GC/MS Semi-Volatiles E 625 X w
MSB | GC/MS Semi-Volatiles SW 8270C X W/8
MSB | GC/MS Semi-Volatiles SW 8270C (5I1M) W
M5B | GC/MS Semi-Volatiles OLM04.2 W/
MSB | GC/MS Semi-Volatiles OLC02.1 W
MSV | VOAs by GC/M3 E 624 X W
MSV [ GC/MS Volatiles SW 8260B X W/
MBSV [ GC/MS Volatiles 0OLM04,2 W/S
MBSV | GC/MS Volatiles OLC02.1 W
P GC/MS Soil VOAS in EnCore Samples SW 5035 8
P California W.E.T. Test CA Title 22 5
P TCLP SW 1311 X 5
P SPLFP SW 1312 X 5
P | Extractable Organics; Accel. Lig.-Liq. Waters SW 3520C W
P_ | Extractable Organics; Separatory Funnel SwW 3s10C W
P Extractable Organics; Accel. Soxhlet SW 3541A g
P Extractable Organics; Sonication SW 35508 S
P | Acid Cleanup | SW 3665A w/S
P Alumina Cleanup SW 36108 W/S
P Florisil Clean-up SW 36208 W/s
P Gel Permeation Column Clean-up SW 3640B 5
P Sulfur Clean-up SW 36608 W/
P Waste Dilution SW 3580A 5
Metals Digestions; Surface/Ground Water for
P ICP SW 3005A W
Metals Digestions; Waters/Extracts for ICP SW 3010A \'Y
Metals Digestion, Waters/Extracts for GFAA
P {except As & Se) SW 3020A w
P Metals Digestion; Waters/Extracts for GFAA SW 3020A (M) W
P | Metals Digestions; Soils/Wastes for ICP/GFAA | SW 3050B 8
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P Metals Digestions; Waters for As by GFAA SW 7060 w
P Metals Digestions; Waters for Se by GFAA SW 7740 w
W | Alkalinity EPA 310.1 X W/S
W | Alkalinity SM 2320B X W/3
W | Ammonia - Nessl, EPA 350.2 X W/s
W Ammonia - Nessl, SM 4500NH3C W/8
W | BOD - 5 Day EPA 405.1 X W
W BOD - 5 Day SM 5210B X W
W | Bromide, IC EPA 300.0 X W
W | Bromide, IC SW-846 9056 X W/S
W | Bromide, IC SM 41108 W
w Carbonaceous BOD SM 52108 X W
W | Chloride, Lachat EPA 325.2 X Wi8
W | Chloride, Lachat &M 4500CIE W/s
W | Chloride, Lachat SW-846 9251 X W/8
w Chloride, IC EPA 300.0 X W
W Chloride, IC SW-846 9056 X W/8
W Chloride, IC SM 41108 W
W | Chlorine, Residunal EPA 3304 X W
W | Chlorine, Residual SM 4500 CIF X W
W | COD - High Level HACH 8000 X W/8
W | COD - Low Level HACH 8000 X W/S
w Chromivm, Hexavalent SM 3500-CrD X W/
w Chromium, Hexavalent SW-846 3060A/7196A X w/s
W | Cyanide, Amenable EPA 335.1 X W/8
W | Cyanide, Amenable SM 4500CN G W/
W | Cyanide EPA 335.2 X VL E)
W | Cyanide SW-846 9010B/9014 X W/8
W | Cyanide SM 4500CN C,E X W/S
W | Cyanide ILMO04.0 w/s
W Ferrous Iron SM 3500 Fe D W/S
W i Fiashpoint SW-846 1010 X W/S
W | Fluoride / Flugrine EPA 340.2 X W/S
\ Fluoride / Flnorine SM4500F C X W/S
W | Fluoride, IC EPA 300.0 X W
W Flyoride, IC SW-846 9056 X W
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W Langlier Index 5M 2330A+B X W/8
W | Nitrate-NO2 (LACHAT) EPA 353.2 X W/S
W | Nitrate-NO2 (LACHAT) SM 4500NO3F X Wi8
W | Nitrate, IC EPA 300.0 X w
W | Nitrate, IC SW-846 5056 X W
W | Nitrate, IC SM4110B W
W | Nitrite EPA 354.1 X W/8
W | Nitrite SM 4500N02B X W/S
W | Nitrite, 1C EPA 3000 X W
W | Nitrite, IC SW-846 9056 X W
W | Nitrite, 1C SM4110B W
W 0Oil & Grease E 1664 X w
W | Oil & Grease (Soil-Soxhlet) SW-846 9071B X W/5
W | Oxygen, Dissolved EPA 360.1 X W
W | Oxygen, Dissolved SM45000C, G W
W | pH - Low/High EPA 1501 X W
W | pH - Low/High SM 4500H+B X W
W | pH - Low/High SW-846 9045C / 90408 X W/S
W Paint Filter 5W-846 9095 X W
w Phenal (LACHAT) EPA 420.2 X W/S
W | Phenol (LACHAT) SW-846 2066 X W/S
W Phosphate, Ortho EPA 365.2 X W/S
W | Phosphate, Ortho SM 4500 PE X W/§
W Phosphate, Ortho |, 1C EPA 300.0 W
W | Phosphate, Ortho , 1C SW-846 9056 X W
W | Phosphate, Ortho , 1C sM 4110B W
W Phosphorus EPA 365.2 X W/8
W | Phosphorus SM 4500 PE W/S
W Specific Conductance EPA 120.1 X W
W | Specific Conductance 5M 2510B X w
w Specific Conductance SW-846 9050A X W/3
W | Specific Gravity ASTM D2710F W/
W | Sulfate / Sulfur - Turbidimetric EPA 375.4M X W/S
W | Sulfate - Turbidimetric SM 4500804E Wis
W | Sulfate - Turbidimetric SW-846 9033M X W/8
W | Sulfate, IC EPA 300.0 X W
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W Sulfate, IC SW-846 9056 X W
W Sulfate, IC SM 41108 W
W | Sulfide EPA 376.1 X W/S
W | Sulfide 5M 45008E W/S
W | Sulfide SW-846 9030B/9034 X W/S
W Sulfide, Reactive SW7.34.2 X W/S
W | TDS (Total Dissolved Solids) EPA 160.1 X w
W_ | TDE (Total Dissolved Solids) SM 2540C X w
W | TKN - Nesslerization EPA 3513 X W/3
W | TKN - Nesslerization 5M 4500NorgC W/S
TOC (TIC/DICY  [Organic Carbon; Tnorganic
w & Dhissolved ] EPA 415.1 X W
TOC (TIC/DIC)  [Organic Carbon; Inorganic
W | & Dissolved ] $M 5310C X W
TOC (TIC/DICY  [Organic Carbon; Inorganic
W | & Dissolved ] 8W-846 9060 X W
TOC (TIC/DIC)  [Organic Carbon; Tnorganic
W | & Dissolved ] Lloyd Kahn 5
W | TOX (Total Organic Halopens) SM 5320B w
W | TOX (Total Organic Halogens) SW-846 9020B X W/5
W | TS - Water  (Total Solids) EPA 160.3 X W
W | TS-Water (Total Solids) SM 25408 W
W | T8§ (Total Suspended Solids) EPA 160.2 X W
W TS8S (Total Suspended Solids) SM 2540D W
W | TDs (Total Dissolved Solids) EPA 160.1 X W
W | TDS {Total Dissolved Solids) 8M 2540C X W
W | TV (Total Volatile Solids) 1604 X W
W_ | TVDS _ (Total Volatile Dissolved Solids) 160.4 X W
W_ | TVSS  (Total Volatile Suspended Solids) 160.4 X W

Matrix: W (Water) S (Soil/Solid) O (Other)
Note: NELAP acereditation may be matrix and program specific, Refer to STL Chicago's IL NELAP Certificate No.:
001027

available on the STL web-site.
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STL

Appendix C. Severn Trent Laboratories Chicago
Description and Floor Space for Analytical Facilities

Lab Areas Description Approx. Feet®
Organic The extraction area has the capacity for parforming 36 continuous liquid- 2240 (lab)
Extractions  liquid extractions, 60 sonification extractions, and 50 separatory funnel |
extractions each day. The configuration of the extractors and the fume 166 (coolers)
exhausts were designed to facilitate rapid, efficient sample preparation.
Separate areas are used for sample cleanups. Contains separate
refrigerated sample storage.
Organic Dedicated to eliminating cross contamination, this isclated area is equipped 520
Glassware with sinks, ample counter space, and pass through shelves for storing clean
Clsaning glasswara. Water in this area is supplied by the RO/DI system,
GC The GC Extractables and HPLC area has independent and segregated 1080
Extractables HVAC systems and a specially designed compressed gas generation and
and HPLC distribution system. One GC is dedicated to Pest/PCB screening. Shares
refrigerated storage area with GC/MS BNA.
GC/MS BNA  The GC/MS BNA area is specially designed with independent and 1050
segregated HVAC systems to minimize cross contamination. Shares
refrigerated storage area with GC Extractables and HPLC.
GCIMS The GC/MS VOA and GC Purge & Trap area is specially designed with GC/MS VOA -
VOA and independent and sagregated HVAC systems to minimize cross 1200
GG Purge &  contamination. One GC and one GC/MS are dedicated to screening. GC P&T - 700
Trap Contains separate refrigerated sample storage area.
Metals Prep  This isolated room is equipped with sinks, benches and hoods required for 590
performing metais digestion. This area also houses the TCLP extraction
apparatus, which can accommodate 52 samples at a time.
Incrganic Dedicated to eliminating cross contamination, this isolated area Is equipped 340
Glassware with sinks, ample counter space, and pass through shelves for storing clean
Cleaning glassware. Water in this area is supplied by the RO/DI system.
Metals - ICP  The Metals Instrumentation area is specially deslgned with indepandent and 2075
and AA segregated HVAC systems to minimize cross contamination.
Mercury Lab  The Mercury preparation and analysis area has independent and 260
segregated HVAC systems to minimize cross contamination. This area
contains a CVAA instrument and a hood for ventilation and sample
preparation,
Wet Chem The Wet Chem Lab is specially designed with independent and segregated 1500
Lab HVAC systems to minimize cross contamination. Includes a draft free,

temperature controlled weigh room. Cyanides, phenols, anions, salids, and
other traditional “wet chemistry" analyses are performed here. All distillation
procedures are conducted in ventilated hoods. Water in this area is
supplied by the RO/DI system.
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1.0 SCOPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the guidelines for the Toxicity
Characteristic Leaching Procedure (TCLP). This SOP was written using 40 CFR 261
(Appendix 1) and SW-846, 3rd Edition, Method 1311 as reference.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, linearity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package’s case narrative.

1.1 Method Sensitivity

1.1.1 Method Detection Limits

Not Applicable. Refer to the analytical SOPs.

1.1.2 Reporting Limits

Not Applicable. Refer to the analytical SOPs.

1.1.3 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manua! (LQM).

1.2 Summary of Method

TCLP is designed to determine the mobility of both organic and inorganic contaminants
present in liquid, solids and multi-phasic wastes.

Two distinct methods are utilized depending on whether volatile organics or other organic
and metal constituents will be analyzed. A special zero-headspace extractor (ZHE) is
used for volatile sample preparation and 2.0-Liter HDPE plastic or Teflon bottles are used
for the other constituents.

» For solid wastes or wastes that contain significant amounts of solid material, the
particle size is reduced and the liquid phase (if any) is separated from the solid phase
and stored for later analysis. The solid phase is extracted with an amount of extraction
fluid that is equal to 20 times the weight of the solid material.

+ A portion of the extract for metals analysis only is spiked by the TCLP analyst with the

analytes of concern (at the regulatory level) and acidified with nitric acid to a pH < 2
(refer to Attachment 1).
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The TCLP sample is then analyzed by the appropriate method for organic and inorganic
constituents. Refer to Figure 1 for the TCLP Flowchart; Table 1 for a listing of the Toxicity
Characteristic Constltuents and Regulatory Levels; and Table 2 for the maximum sample
holding times.

2.0 INTERFERENCES

¢ Since this is a preparation procedure, interferences will only become apparent at the
spiking and analysis stage. Interferences for spiking and for instrumentation are
discussed in the analytical SOPs.

» A physical interference may occur for pH readings if the waste material is high in
organic material (such as an oil). The waste may coat the pH probe, which affects the
ahility to obtain an accurate reading. When this type of interference occurs, pH paper
is used instead of a meter for the final pH measurement. The use of pH paper is
documented in the laboratory logbook.

3.0 SAFETY

» Employees will adhere to the practices and policies in the STL Corporate Safety
Manual (CSM) and will read the M3SDSs for the materials used in this method before
handling or using the material.

3.1 Specific Safety Concerns or Requirements

+ The standards contain potentially harmful elements. Care should be taken to avoid
contact with the stock solutions. In case of contact, rinse with cold water for 15
minutes.

e |f contact occurs with a standard containing Hydrofluoric Acid, flush with water and
apply Calcium Gluconate Gel (located in standards cabinet) immediately. Seek
medical attention.

4.0 EQUIPMENT AND SUPPLIES

+ The extractor is a custom made rotary-type design that meets the specifications of
tumbling the samples at a rate of 3042 RPMs, which is checked monthly and
documented in the extraction logbook.

2-Liter plastic bottles (HDPE for inorganics).

2-liter Teflon bottles {For organics (BNA, Herb/Pest)].

pH meter and paper - pH meter accurate to +0.05 pH units at 25°C. Refer to the pH
SOP (UWC-150.1) for details on meter calibration,

Filtering apparatus - pressure filter using compressed Nitrogen as the purge gas.

Zero Headspace extraction vessel (ZHE) - purchased unit for volatiles.

9.5 mm Sieve.

Fiiter paper - glass fiber, 0.7 um pore size.
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NOTE: Filters shall be made of borosilicate glass fiber. When evaluating the

mobility of metals, filters shall be acid-washed prior o use by rinsing with 1 N nitric acid
followed by 3 consecutive rinses with deionized distilled water (a minimum of 1 L per rinse
is recommended).

Lab balance capable of reading + 0.01 g
*Tedlar Bags *Registered Trademark

« ZHE Extraction Fluid Transfer Device - any device capable of transferring the
extraction fluid to the ZHE without changing the nature of the extraction fluid is
acceptable (e.g., a positive displacement or a peristaltic pump, a gas tight syringe,
pressure filtration unit).

5.0 REAGENTS AND STANDARDS

5.1 Hydrochloric Acid (HCI}, 1.0 N

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 83
mLs of concentrated hydrochloric acid. Swirl the flask to mix. Dilute to volume with Milli-Q
water.

» Life of Reagent. 1 year
» Storage Requirements; None

5.2 Nitric Acid (HNO3}, 1.0 N

To a 1-L Class A volumetric flask containing ~500 mLs of Miili-Q water, carefully add 64
mLs of concentrated nitric acid. Swirl the flask to mix. Dilute to volume with Milli-Q water.

o Life of Reagent: 1 year
« Storage Requirements: Nonhe

5.3 Sodium Hvdraxide {NaOH), 1.0N

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, add 40.0 g of
sodium hydroxide pellets. Swirl the flask to mix. This is an EXOTHERMIC reaction. The
flask should be placed in a cool water bath when mixing. Dilute to volume with Milli-Q
water.

+ Life of Reagent. 1 year
» Storage Requirements: None
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5.4 Glacial Acetic Acid, Reagent Grade
Purchased.

» Life of Reagent: 1 year
s Storage Regquirements: None

5.5 Extraction Fluid #1

To a 1-L. Class A volumetric flask containing ~500 mlLs of Milli-Q water, carefully add 5.7
mLs of glacial acetic acid. Swirl the flask to mix. Then add 64.3 mLs of 1.0 N sodium
hydroxide solution (Rgt. 5.3) and swirl to mix once again. Dilute to volume with Milli-Q
water. The pH of this extraction fluid should be 4.93 + 0.05.

» Life of Reagent: 1 day
+« Storage Requirements: None

5.6 Extraction Fluid #2

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 5.7
mL of glacial acetic acid. Swirl the flask fo mix. Dilute to volume with Milli-Q water. The pH
of this Extraction Fluid should be 2.88 + 0.05.

+ Life of Reagent. 1 day
s Storage Requirements: None

6.0 CALIBRATION (NON-DAILY)

Not Applicable.

7.0 PROCEDURE

7.1 Quality Control Checks

Refer to Section B.1.
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7.2 Sample Preservation and Storage

- Parame

e

Preparative | Te
wtraction . ...

Volatiles

NA

Semi-Volatiles '

7 days

Mercury

NA

Metals (except Hg)

180 days

NA

180 days

1 BNAs, Pesticides and Herbicides
NA = Not Applicable

7.3 Sample Preparation / Size

7.3.1 Inorganics & Semi-Volatiles (BNAs, Pesticides and Herbicides)

‘Typeof Sample = - =
Samples containing 100% solids
Samples containing 0.5% - 99.9% solids

Samples containing < 0.5% solids

1009 solid
100 g solid ideally, 75.0 g solid minimum
Refer to Section 7.6.1.14

7.3.2 Volatiles (ZHE)

‘Sample Siz
25 g solid
25 g solid
Refer to Section 7.6.2.7

‘TypeofSample o o
Samples containing 100% solids
Samples containing 0.5% - 99.9% solids

Samples containing <0.5% solids

7.4 Calibration / Standardization
Refer to SOP No. UWC-150.1 for instructions on calibrating the pH meter.

7.5 Preventive Maintenance

» The main preventive maintenance required is keeping the area and all equipment
clean and free of contaminants,

» The pH probe should be checked periodically for bubbles. The probes are replaced
when needed.

» The ZHE's shall be checked for leaks after every use.
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7.6 Sample Extraction
7.6.1 Procedure when Volatiles are Not Involved

Although a minimum sample size of 100 grams is required, a larger sample size may be
necessary, depending on the percent solids of the waste sample. Enough waste sample
should be collected such that at least 75 grams of the solid phase of the waste (as
determined using glass fiber filter filtration) is extracted. This will ensure that there is
adequate extract for the required analyses (semivolatiles, metals, pesticides and
herbicides).

The determination of which extraction fluid to use (Sec. 7.6.1.12) may also be conducted
at the start of this procedure. This determination shall be on the solid phase of the waste
(as obtained using glass fiber filter filtration).

7.611 If the waste will obviously yield no free liquid when subjected to pressure
filtration, weigh out a representative 100.0 g portion of the sample and proceed to
7.6.1.11.

7.6.1.2 If the sample is liguid or multi-phasic, liquid/solid separation is required.
This involves the filtration device outlined in Secs. 7.6.1.3 through 7.6.1.9.

7.6.1.3 Pre-weigh the filter and the container which will receive the filtrate.

7614 Assemble the filter holder and filter.

7.6.1.5 Weigh out a representative 100 g sub-sample of the waste and record the
weight.
7.6.1.6 Allow slumes to stand to permit the solid phase to settle. Wastes that settle

slowly may be centrifuged prior to filtration.
7.6.1.7 Transfer the waste sample to the filter holder.

NOTE: If waste material has obviously adhered to the container used to transfer
the sample to the filtration apparatus, determine the weight of this residue and subtract it
from the sample weight determined in Sec. 7.6.1.5 to determine the weight of the waste
sample which will be filtered.

Gradually apply pressure of 10 psi, until gas moves through the filter. If this point is not
reached under 10 psi, and if no additional liquid has passed through the filter in any two
minute interval, slowly increase the pressure in 10 psi increments to a maximum of 50 psi.
After each incremental increase of 10 psi, if the pressurizing gas has not moved through
the filter in any two minute interval, proceed to the next 10 psi increment. When the
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pressurizing gas begins to move through the filter, or when liquid flow has ceased at 50
psi, filtration is stopped.

7.6.1.8 The material in the filter holder is defined as the solid phase of the waste,
and the filtrate is defined as the liquid phase.
NOTE: Some wastes, such as oily wastes and some paint wastes will obviously

contain some material that appears to be a liquid - but even after applying pressure
filtration this material may not filter. In this case, the material within the filtration device is
defined as a solid and is carried through the extraction as a solid.

7619 Determine the weight of the liquid phase by subtracting the total weight of
the filtrate container (Sec. 7.6.1.3) from the total weight of the filtrate-filled container. The
liquid phase may now be either analyzed (Sec. 7.6.1.15) or stored at 4 + 2°C until it is
checked for compatibility with the rotated extract (Sec. 7.6.1.15).

The weight of the solid phase of the waste sample is determined by subtracting the
weight of the liquid phase from the weight of the total waste sample, as determined in
Sec. 7.6.1.5 or 7.6.1.7. Record the weight of the liguid and solid phases.

NOTE: If the weight of the solid phase of the waste is < 76 g. Review the beginning
of Section 7.3 about sample sizes.

7.6.1.10 The sample will be handled differently from this point, depending on
whether it contains more or less than 0.5% solids. If the sample obviously has >0.5%
solids, go to Sec. 7.6.1.11. If it appears that the solid may comprise less than 0.5% of the
total waste, the percent solids will be determined as follows:

Remove the solid phase and filter from the filtration apparatus.
Dry the filter and solid phase at 100 + 20°C until two successive weighings yield the
same value. Record the final weight.

s Calculate the percent solids as follows:

{weight of waste & filters) - (tared weight of fiters) x 100 = % solids
initial weight of waste

« If the solid phase comprises <0.5% of the waste, it is discarded and the liquid phase is
defined as the TCLP extract. Proceed to Sec. 7.6.1.14.

e |f the solid is >0.5% of the waste, return to Sec. 7.6.1.1 and begin the procedure with
a new sample of waste. Do not extract the solid that has been dried,

7.6.1.11 If the sample has more than 0.5% solids, it is now evaluated for particle
size. If the solid material is capable of passing through a 9.5 mm sieve, proceed to sec.
7.6.1.12. If the particle size is larger than 9.5 mm, the solid material is prepared for
extraction by crushing until it is < 9.5 mm.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USP-1311 10 07/29/05 9 of 20

7.6.1.12 This step describes the determination of the appropriate extracting fluid to
use.

» Weigh out a small sub-sample of the solid phase of the waste, reduce the solid (if
necessary) to a particle size of approximately 1 mm in diameter or less, and transfer a
5.0 g portion to a 250 mL beaker.

» Add 96.5 mL DI water, cover with watch glass, and stir vigorously for five minutes
using a magnetic stirrer. Measure and record the pH. If the pH is < 5.0, extraction
fluid # 1 is used. Proceed to sec. 7.6.1.13.

« |f the pH is =5.0, add 3.5 mL 1.0 N hydrochloric acid, stir for 30 seconds and heat to
50°C. Continue heating at 50°C for ten minutes.

» Let the solution cool to room temperature and record the pH. If pH is < 5.0, use
extraction fiuid #1. If the pH is > 5.0, use extraction fluid #2.

7.61.13 Transfer the solid material into the extractor vessel, including the filter used
to separate the initial liquid from the solid phase.

NOTE: If any of the solid phase remains adhered to the walls of the filter holder, or
the container used to transfer the waste, its weight shall be determined, subtracted from
the weight of the solid phase of the waste, as detemmined above, and this weight is used
in calculating the amount of extraction fluid to add into the extractor bottle.

Slowly add an amount of the appropriate extraction fluid into the extractor bottle equal to
20 times the weight of the solid phase that has been placed into the extractor bottle.
Close the extractor bottle tightly, and place in the rotary extractor and rotate for 18 + 2
hours. The ambient room temperature shall be maintained at 23 + 2°C during the
extraction period.

7.6.1.14 Following the 18 hour extraction, the material in the extractor vessel is
separated into its component liquid and solid phases by filtering through a new glass fiber
filtter as outlined in Sec. 7.6.1.7.

7.6.1.15 The TCLP extract is now prepared as follows:

» If the waste contained no initial liquid phase, the filtered liquid material obtained from
Sec. 7.6.1.14 is defined as the TCLP extract. Proceed to Sec. 7.6.1.16.

« [f compatible (e.g., will not form a precipitate or has multiple phases), the filtered liquid
is combined with the initial liquid phase of the waste. This combined liquid is defined
as the TCLP extract.

« [f the initial liquid phase of the waste, as obtained from Sec. 7.6.1.9 is not compatible
with the filtered liquid resulting from Sec. 7.6.1.14, the liquids are not combined. The
liquids are collectively defined as the TCLP extract and are analyzed separately.
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76116 The TCLP extracts are transferred to metals digestion and/or organic

extractions for further preparation according to the procedures for the particular analysis
(organics or metals) before being analyzed. Internal Chain of Custody (ICOC) procedures
will be initiated for those extracts which require it. Following the collection of the TCLP
extract, the pH of the extract should be recorded. Immediately remove an aliquot and
reserve for analysis (metals only). Metals must be acidified with Nitric Acid to pH <2.
Refrigerate the aliquots at 4 + 2°C.

7.6.2 Procedure for Volatiles by ZHE

The ZHE device has approximately a 500 mb internal capacity. Although a minimum
sample size of 100 grams is required in Section 7.6.1, the ZHE can only accommodate a
maximum 100% solids sample of 25 grams. This is due to the need to add an amount of
extraction fluid equal to 20 times the weight of the solid phase. Sec, 7.6.2 4 provides the
means by which to determine the approximate sample size for the ZHE device. Although
the following procedure allows for particle size reduction during the procedure, this could
result in the loss of volatile compounds. If possible, any particle size reduction (see Sec.
7.6.2.5) shouid be conducted on the sample as it is being taken. Particle size reduction
should only be conducted during the procedure if there is no other choice.

In carrying out the following steps, do not allow the waste to be exposed to the
atmaosphere for any more time than is absolutely necessary.

7.6.2.1 Pre—weigh the {evacuated) container which will receive the filtrate, and set it
aside.
7.6.2.2 Place the ZHE piston within the body of the ZHE (it may be helpful to first

moisten the piston o-rings slightly with extraction fluid). Secure the gas inlet/outlet flange
(bottom flange) onto the ZHE bedy in accordance with the manufacturer's instructions.
Secure the glass fiber filter between the support screens and set it aside. Set liquid
inlet/outlet flange (top flange) aside.

7.6.2.3 If the waste will obviously yield no free liquid when subjected to pressure
filtration, weigh out a representative 25 g sample of the waste, record the weight, and
proceed to Sec. 7.6.2.5.

7.6.24 This sec. provides the means by which to determine the approximate
sample size for the ZHE device. If the waste is liquid or multi-phasic, foliow the procedure
outlined in Steps 7.6.1.2 to 7.6.1.9 (using the Section 7.6.1 filtration apparatus), and
obtain the percent solids by dividing the weight of the solid phase of the waste by the
original sample size used. If it appears that the solid may comprise <0.5% of the waste,
see below.

* Determine the percent solids by using the procedure outlined in Sec. 7.6.1.10. If the
waste contains <0.5% solids, proceed to Sec. 7.6.2.7 and follow until the liquid phase
of the waste is filtered using the ZHE device (Sec. 7.6.2.8). This liquid filtrate is
defined as the TCLP extract and is analyzed directly.
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e If the sample is > 0.5% solids, the maximum amount of sample the ZHE can
accommodate is determined by dividing 25 grams by the percent solids obtained from
Sec. 7.6.2.4. Weigh out a new representative sample of the determined size by the
following calculation:

weight of waste to 6hange ZHE = 25 x 100
percent solids

7.6.25 After a representative sample of the waste has been weighed out and
recorded, the sample is now evaluated for the particle size (see beginning of Procedure
7.6.2). If the solid material within the waste will obviously pass through a 9.5 mm sieve,
proceed immediately to Sec. 7.6.2.6. If the particle size is larger than that described
above, the solid material which does not meet the above criteria is separated from the
liquid phase by sieving, and the solid is prepared for extraction by crushing until the
particle size is < 9.5 mm.

NoTE: Wastes and appropriate equipment should be refrigerated, if possible, to
4+2°C prior to particle size reduction. If reduction of the solid phase of the waste is
necessary, exposure of the waste to the atmosphere should be avoided to the furthest
extent possible.

When particle size has been appropriately altered, the solid is re-combined with the rest
of the waste.

7.6.2.6 Waste slurries should not be allowed to stand to permit the solid phase to
seftle. Wastes that settle slowly shall not be centrifuged prior to filtration. Again, this is to
minimize the loss of volatile compounds to the atmosphere.

7.6.2.7 Transfer the entire sample (liquid and solid phases) quickly to the ZHE. If
there is no solid/liquid separation, proceed to sec. 7.6.2.11.

Secure the filter and support screens into the top flange of the device and secure the top
flange to the ZHE body in accordance with the manufacturer's instructions. Tighten ail
ZHE fittings and place the device in the vertical position (gas inlet/outlet flange on the
bottom). Do not attach the extract collection device to the top plate.

NOTE: If waste material has obviously adhered to the container used to transfer
the sample to the ZHE, determine the weight of this residue and subtract it from the
sample weight determined in Sec. 7.6.2.4, to determine the weight of the waste sample
which will be filtered.

Attach a gas line to the gas inlet/outlet valve (bottom flange), and with the liquid

inlet/outlet valve (top flange) open, begin applying gentle pressure of 1-10 psi (more if
necessary) to slowly force all headspace out of the ZHE device,
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At the first appearance of liquid from the liquid inlet/outlet valve, quickly close the valve
and discontinue pressure.

7.6.2.8 Attach the evacuated pre-weighed filtrate collection container to the liquid
inlet/outlet valve and open valve. Begin applying gentle pressure of 1 - 10 psi to force the
liquid phase into the filtrate collection container. If no additional liquid has passed through
the filter in any two-minute interval, slowly increase the pressure in 10 psi increments to a
maximum of 50 psi.

After each incremental increase of 10 psi, if no additional liquid has passed through the
filtter in any two-minute interval, proceed to the next 10 psi increment. When liquid flow
has ceased, such that continued pressure filtration at 50 psi does not result in any
additional filtrate within any two-minute period, filtration is stopped. Close the liquid
inlet/outlet valve, discontinue pressure to the piston, and disconnect the filtrate collection
container.

NoTE: Instantaneous application of high pressure can degrade the glass fiber filter
and may cause premature plugging.

7629 The material in the ZHE is defined as the solid phase of the waste, and the
filtrate is defined as the liquid phase.

NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously
contain some material which appears to be a liquid - but even after applying pressure
filtration this material will not filter. If this is the case, the material within the filtration
device is defined as a solid, and is carried through the TCLP extraction as a solid.

If the original waste contained <0.5% solids (see Sec. 7.6.2.4) this filtrate is defined as the
TCLP extract, and is analyzed directly - proceed to Sec. 7.6.2.13.

7.6.2.10 Determine the weight of the liquid phase by subtracting the weight of the
filtrate container (see Sec. 7.6.2.1) from the total weight of the filtrate-filled container. The
liquid phase may now be either analyzed or stored at 4 + 2°C until time of analysis. The
weight of the solid phase of the waste sample is determined by subtracting the weight of
the liquid phase from the weight of the total waste sample (see Sec. 7.6.2.4). Record the
final weight of the liquid . and solid phases.

7.6.2.11 The following details how to add the appropriate amount of extraction fluid
to the solid material within the ZHE and agitation of the ZHE vessel.
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Extraction fluid #1 is used in all cases.

» With the ZHE in the vertical position, attach a connector for the extraction fluid syringe
to the liquid inlet/outlet valve. Release gas pressure on the ZHE piston (from the gas
inlet/outlet valve), open the liquid inlet/outiet valve, and begin transferring extraction
fluid into the ZHE. Apply pressure to the plunger to add extraction fluid into the ZHE
until the amount of fluid introduced into the device equals 20 times the weight of the
solid phase of the waste that is in the ZHE.

s After the extraction fluid has been added, immediately close the liquid inlet/outlet valve
and disconnect the syringe & connector. Check the ZHE to make sure that all valves
are in their closed positions. Pick up the ZHE and physically rotate the device in an
end-over-end fashion two or three times. Reposition the ZHE in the vertical position
with the liquid inlet/outlet valve on top.

Put 5-10 psi behind the piston and slowly open the liquid inlet/outlet valve to bleed out
any headspace (into a hood) that may have been introduced due to the addition of
extraction fluid. This is a check to show that the piston moves under 15 psi and that
the o-rings are ok. This bleeding shall be done quickly and shall be stopped at the first
appearance of liquid from the valve. Re-pressurize the ZHE with 5-10 psi and check
all ZHE fittings to ensure that they are closed. Document the pressure in the TCLP
logbook.

« Place the ZHE in the rotary extractor apparatus and rotate the ZHE for 18 + 2 hours.
The temperature of.the room shall be maintained at 23 + 2°C during agitation.

7.6.212 Following the 18 hour extraction, check the pressure behind the ZHE piston
by looking at the gas pressure gauge. If the pressure has not been maintained (i.e., no
gas release is observed) the device is leaking. Replace ZHE o-rings or other fittings, as
necessary, and re-do the extraction with a new sample of waste. The original extract can
not be used. If the pressure within the device has been maintained, the material in the
extractor vessel is once again separated into its component liquid and solid phases. If the
waste contained an initial liquid phase, the liquid may be filtered directly into the same
filtrate collection container holding the initial liquid phase of the waste, unless doing so
would create multiple phases, or unless there is not enough volume left within the filtrate
collection container. A separate filtrate collection container must be used in these cases.
Filter through the glass fiber filter, using the ZHE device as discussed in Sec, 7.6.2.8.

7.6.213 If the waste contained no initial liquid phase, the filtered liquid material
obtained from Sec. 7.6.2.12 is defined as the TCLP extract. If the waste contained an
initial liquid phase the filtered liquid material obtained from Sec. 7.6.2.12 and the initial
liquid phase (Sec. 7.6.2.8) are collectively defined as the TCLP extract.

7.6.214 Extracts are then transferred to GC/MS Volatiles and stored in the GC/MS
Volatiles cooler until analysis. Internal Chain of Custody (ICOC) procedures will be
initiated for those extracts which require it.
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7.7 Documentation
7.71 Analysis Logbook

The extraction of samples is documented within the extraction logbook and supported by
the LabNet print-out. The logbook must be completed for each day’s analysis (Attachment
2).

8.0 QUALITY GONTROL

NOTE: All quality control measures described in the appropriate analytical methods
shall be followed.

8.1 QC Summary

8.1.1 A minimum of one blank (using the same extraction fiuid as used for the

samples) must be analyzed for every 20 extractions that have been conducted in an
extraction vessel. The extraction fluid is to be made up daily and the pH determined and
recorded within the acceptable limits.

8.1.2 A blank extraction fluid must be prepared for each type of fluid used per
batch. If both extraction fluids are used, two blanks must be analyzed. The blank for the
volatile analysis is the ZHE vessel filled with the extraction fluid and run through the
procedure.

8.1.3 A matrix spike shall be performed for each waste type (e.g. wastewater
treatment sludge, contaminated soil, etc..) unless the result exceeds the regulatory level
and the data is being used solely to demonstrate that the waste property exceeds the
regulatory level. A minimum of one matrix spike must be analyzed for each analytical
batch. At a minimum, follow the matrix spike addition guidance provided in each analytical
method.

8.1.4 Matrix spikes are to be added after filtration of the TCLP extract and before
preservation. Matrix spikes should not be added prior to TCLP extraction of the sample.

8.1.5 In most cases, matrix spikes should be added at a concentration equivalent
to the corresponding regulatory level. If the analyte concentration is less than one half the
regulatory level, the spike concentration may be as low as one half of the analyte
concentration, but may not be less than 5x the method detection limit, In order to avoid
differences in matrix effects, the matrix spikes must be added to the same nominal
volume of TCLP extract as that which was analyzed for the unspiked sample.

8.1.6 The purpose of the matrix spike is to monitor the performance of the
analytical methods used, and to determine whether matrix interferences exist. Use of
other internal calibration methods, modification of the analytical methods, or use of
alternate analytical methods may be needed to accurately measure the analyte
concentration of the TCLP extract when the recovery of the matrix spike is below the
expected analytical method performance.
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8.2 Cgrrectj{re Action

Since this is a preparation step, problems will not be known until the filtrates are analyzed.
Corrective action for poor blank results will require all samples in the set to be re-
prepared. Refer to the analytical SOPs for corrective actions.

9.0 DATA ANALYSIS AND CALCULATIONS

Since this is a preparatory procedure, refer to the analytical SOPs for matrix and method
QC calculations.

9.1 Multiphasic Wastes with Non-compatible Liquid Phases

Determine the volume of the individual phases, analyze as appropriate, and combine the
results mathematically by using a volume weighted average:

Final Analyte Conc, = (V1) (C1) + (V5) (C))
Vi + Vs

Where:

V4 = Volume in first phase (L)

V. = Volume in second phase (L)
C, = Cong. in first phase (mg/L)

C; = Cone. in second phase (mg/l)

10.0 WASTE MANAGEMENT AND POLLUTION CONTROL

Waste from this procedure will enter the “Waste Water” wastestream.
All waste will be disposed of in accordance with Federal, State and Local regulations.

Where reasonably feasible, technological changes have been implemented to
minimize the potential for pollution of the environment.

10.1 Waste Streams Produced by the Method

The following waste streams are produced when this method is carried out.

+ Agueous waste from the extraction step will be turned into the waste technician after
the analysis has been completed on digestate. The concentration of, if present,
heavy metals will dictate the disposal procedure.

« Agqueous waste that has heavy metal levels below regulatory levels will be turned
into the waste technician for dispesal in the “Waste Water” wastestream.

+ Aqueous waste that has heavy metal levels above regulatory limits should be
marked appropriately and turned into the waste technician for disposal into the
"Heavy Metal Corrosive Waste Water” wastestream.
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11.0 METHOD PERFORMANCE CRITERIA

Refer to section 1, 6, 7 and 8.

12.0 REFERENCES

Refer to Section 1.0

13.0 ATTACHMENTS

Figure 1: TCLP Flowchart

Table 1: TCLP Constituents and Regulatory Levels
Attachment 1: TCLP Metals Spiking

Attachment 2: TCLP Extraction Log

Historical File: Revision 00: 03/21/91 Revision 07: 05/25/01
Revision 01 06/19/92 Revision 08: 06/02/03
Revision 02: 08/17/93 Revision 09: 06/25/04
Revision 03: 11/03/94 Revision 10: 07/27/05

Revision 04: 10/22/96
Revision 05; 03/30/99
Revision 06: 05/05/00

Reasons for Change, Revision 10:

« Annual Review — Updated Sections 7.6.1.16 and 7.6.2.13 to include where the TCLP extracts

were to be located after extraction and to include ICOC language.

UAQC\SOP\SPAUSP-1311.DOC
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Figure 1.
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Table 1.

TCLP Constituents and Regulatory Levels

- EPARW L

" Number | Constituent .o . " ienn ol {ug/
D004 Arsenic 7740-38-2 5,000
D005 Bariurn 7440-39-3 100,000
D018 Benzene 71-43-2 500
DO0G Cadmium 7440-43-9 1,000
D019 Carbon Tetrachloride 56-23-5 500
D020 Chlordane 57-74-9 30
D021 Chlorobenzene 108-90-7 100,000
D022 Chloroform 67-66-3 6,000
Doo7 Chromium 7440-47-3 .. 5,000
D023 o-Cresol 95-48-7 ‘1200,000
D024 m-Cresol 108-394 *’200.000
D025 p-Cresol 108-44-5 *1200,000
D026 Cresol 200,000
DO16 24-D 94-75-7 10,000
Do27 1,4-Dichlorobenzene 106-46-7 7,500
D028 1,2-Dichloroethane 107-06-2 500
D029 1,1-Dichloroethylene 75-35-4 700
D020 2,4-Dinitrotoluene 121-14-2 130
Do12 Endrin 72-20-8 20
D013 Heptachlor (& its epoxides) 76-44-8 8
Do3z2 Hexachlerabenzene 118-74-1 130
D033 Hexachloro-1,3-butadiene 87-68-3 500
D034 Hexachloroethane 67-72-1 3,000
Doos Lead 7439-92-1 5,000
D013 Lindane 58-89-9 400
D004 Mercury 7439-97-6 200
D014 Methoxychlor 72435 10,000
D035 Methyl Ethyl Ketone (2-Butahone) 78-93-3 200,000
D035 Nitrocbenzene 08-95-3 2,000
D037 Pentachlorophenol 87-86-5 100,000
D038 Pyridine 110-86-1 5,000
Do10 Selenium 77682-49-2 1,000
D011 Silver 7740-22-4 5,000
D039 Tetrachloroethylens 127-18-4 700
D015 Toxaphene 9001-35-2 500
D40 Trichloroethylena 79-01-6 500
D041 2.4 5-Trichlorophenol 95-95-4 400,000
D042 2.4 8-Trichlorophenol 88-06-2 2,000
Do17 2,4 5 TP (Silvex) 93-7241 1,000
D043 Vinyl Chioride 75014 200

Yif o, m-, p-cresol concentration cannot be differentiated, the total cresol (D026) concentration is used.
The requlatary level for total cresol is 200, 000 ugfL.
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Attachment 1.

TCLP Metals Spiking

The purpose of the matrix spike is to monitor the performance of the analytical methods
used and to determine whether matrix interferences exist.

Matrix spikes are to be added after filtration of the TCLP extract and before preservation.
Matrix spikes should not be added prior to the TCLP extraction of the sample.

In order to avoid differences in matrix effects, the matrix spikes must be added to the
same nominal volume of the TCLP extract as that which was analyzed for the unspiked
sample.

The following steps detail the TCLP metals spiking procedure:;

¢+ Measure out 100 mLs of TCLP extract and transfer it into a small container.

+ Using an eppendorf pipet, dispense 1 mL of each standard, STL-TCLP-1A and TCLP-
2 (a.k.a., CGBA 10-A), into the TCLP extract.

+ Preserve the TCLP spiked extract with 2 mLs of concentrated nitric acid.

« Store at4 + 2°C.

NOTE:

TCLP Stock Spike Solution Concentration:
Ba = 1000 ppm; As, Cr, Pb =500 ppm; Cd, Se, Ag = 100 ppm.

Element Concentrations in Spiked Samples:
Ba = 100 ppm; As, Cr, Pb = 5 ppm; Cd, Se, Ag=1 ppm
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Attachment 2.

Example: TCLP Extraction Loghook
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TCLP Extraction Logbook

Rotator RPM Checked: {Limits; 30 + 2 RPMs) Extraction Start Date { Time;
Group Number; Extraction Start Temperature: °C
LabMet Batch No.: Extraction End Date / Time:

Sample Size Specifications; <9.5 mm Extraction End Temperature: °C

Page Number,

Filtration Start Time:

Filtraticn End Time:

Thermometer1I0;
Min./Max. Temp: / °‘c
Control Limits: 23+2 °C

Sample Number

Sample Description

Sample Weight {g)

Liquid-Solid Separation (Yes/No)

Volume of Mother Liquid  {mLs)

Solid Extraction Material (g}

Extraction Fluid Selection
pH of Initial Solution: If <5.0, use Extraction Fluid #1

pH of AcidiHeat Treated Solution:
If <5.0, use Extraction Fluid #1
If =5.0, use Extraction Fluid #2

Extraction Fluid Type {1 or 2}

Extraction Vessel Type / Pressure Check

Extraction Fluid Volume {mLs)

Extract Filtered  {Yes or No}

Mother Liquid Added  {mLs)

Combined Filtrate Volume  {mLs)

Fina! pH Reading

Spike Source 1D # / Volume Added (mLs)

Filirate Preserved

ZHE: Initial psi / Final psi

Comments:

Exdraction Vesse| Codes: T = Teflon ZHE = Zero Hearspaca HOPE = High Density Polyethylene
CrganicsMelals YOA's Metals

Analyst: Date:

Reviewer; Date:

CHI-22-15-004.)-05/05




STL Chicago
STANDARD OPERATING PRACTICE (SOP) CHANGE FORM

ﬁb\j. #1>

Original SOP Number, evision #: y gfg ~3000

G 3000 Sl

SOP Title: , , - loﬁ Sw
Affected SOP Section Nu ber(s) [
Effective Date:___(, ~(.0¢
CONTROLLED DISTRIBUTION
COPY #:
ISSUED TO : Uncontrolled

Full Signature Approvals Are Kept on File with
Severn Trent Laboratories Standard Practice Records

Revision Number with Mod 1D:

The following SOP change is in effect as of the stated date. This form will remain attached to the referenced SOP
until such a time that the SOP is updated, approved, and redistributed, at which time it will become part of the
historical SOP record. Append this form to the front of the SOP copy.

1. Reason for SOP Change: Corporate Internal Audit Response, Jan 24-25, 2005

2, Summary of Procedure Change (circle to indicate if there are attachments to this form: No/ Yes: # pages attached =

=)
Delede Crrend Jort ordt repbpes Wk S following -

A Correcdne Aoﬁw,, Z(/oem‘ (el ) will he Lolled f‘(/) T preo va,ébl,(j’

or Wimg fhurc is & dviabis,y Lronm e roudiag pmp Pmqu This
‘Achaus ‘ow,f' 1J ot ’\mt{-uf "f‘O','/V\i fed Sﬂmp\e VO'ON 5“W\pu S{)aHJ)
ex{remefy Viqurov s fcooLan/gp UFue S o oa oc,,u» (ST et mav}
O ceunt- (L.)fu) “{’f\é prLfC/‘omk‘(}O p/\\c.ao&,uf mﬁcﬁtw MMW Will rerday AL
o\l AUt bviay €O/ /& CTAN NN EY:

Al ool i) “out- c\ condrol  $idmations ot whuhﬁw' 1 Yy Il,\a[q‘f—mﬁﬁof'

ey
<

%an.ﬂe, Cufor

ted/Reviéwed By: Name/Date '

G
/

Approval Signature/Date: Section Manager

Initiated/Reviewed By: Name/Date

Approval Slgnafurleate %A

06/07 /05~
Manager or Designee

CHI-22-09-039/D-1/99


kruedingm


STL Chicago
STANDARD OPERATING PRACTICE (SOP) CHANGE FORM

Original SOP Number/Revision #: U3SP-300 [Rev Mo. \3 Last Mod ID (circle): NA/_(8 2
SOP Title: Sawgle p 0N\ Metels Digeopion My SWw-2iilp 3000 Senves
Affected SOP Section Nurnber(s): 21 (uuliey Contnol Chiecks
Effective Date: oalvavs
CONTROLLED DISTRIBUTION
COPY #:
ISSUED TO : Uncontrolled

Full Signature Approvals Are Kept on File with
Severn Trent Laboratories Standard Practice Records

Revision Number with Mod ID:

The following SOP change is in effect as of the stated date. This form will remain attached to the referenced SOP |
until such a time that the SOP is updated, approved, and redistributed, at which time it will become part of the
historical SOP record. Append this form to the front of the SOP copy.

1; Reason for SOP Change: NEESC Awdit for  TOD Comp\tancg - Connectwe ‘Achm Respons @

2. Summary of Procedure Change (circle to indicate if there are attachments to this form: No /@ pages attached = _{ )

Tolde | wil ke amended 0 weflat 4o addition
Tefloy stomcls fon Yot the  Methed  romk  ord hoberortong Control
SO.V_(\ele Soil Prg{)amm seckiong. ThYS omedment Wil be dsxeec(’ﬁc ‘o
those  nrograms | clents [ ansiects  Womdacting -t uie of o ‘soit | uotnx fon the
-(’re'gan‘of\‘\-;v\ of soit A‘AS’uoLPd.hCS. “Thds uhms o\l DOpINTESC Projects .
he chonge il Ve inongorodted (n B SO pnosen  Upon the wekt rewcion.
This fonm_senves %o _docowert cionges to-tbe SRuumril et tma_as
stipulatedt  obove |

) s oK oy, ’!0&/.30/05'

(rr‘friaﬂeﬁ/RevieweG By: Narfie/Date Initiated/Reviewed By: Name/Date
- L)WM\QK/(&/ (IIKI /0( o~eas A 4’«\@4&«\ Gﬂ(ﬁl o5
Appfdval Slnatire/Date: Section Manager Approval Signature/Date: QA Manager or Designee

CHI-22-09-039/D-1/99



kruedingm


/

STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USP-3000 - 13 02/18/05 6 of 15
6.0 CALIBRATION (NON-DAILY)

Not Applicable.

7.0 PROCEDURE

71 Quality Control Checks

Method Blank (MB) For soil sample batches, use 100 1 per 20 or fewer samples.
mLs of Milli-Q water.

For water sample batches, use 50 1 per 20 or fewer samples.
mLs of Milli-Q water.
Matrix Duplicate (MD) | Aliquot of the same field sample that | 1 per 20 or fewer samples.
! is digested independently.

Laboratory Control For soil sample batches, use 100 1 per 20 or fewer samples.
Sample (LCS) 2 mLs of Milli-Q water and spike as
listed below.

For water sample batches, use 50 1 per 20 or fewer samples.
mLs of Milli-Q water and spike as
listed below. *

Matrix Spike (MS); Aliquot of the same field sample that | 1 per 20 or fewer samples.
MS Duplicate (MSD)" | is spiked as listed below * and
digested independently.

' The sample selection for MS/MSD/MD is rotated among client samples so that various matrix
Eroblems may be noted and/or addressed.
LCS Duplicate (LCD) is performed when requested by the client, contract or QAP.

® The LCS and MS/MSD are spiked with a known amount of analyte and processed through the
digestion procedure. The spiking procedure is as follows:

ntermeaiate

.5 mL of Trace ntermediate m race
Spiking Solution. Spiking Solution.
GFAA 0.5 mL of GFAA Intermediate | 1 mL of GFAA Intermediate Spiking
Spiking Solution. Solution.

Refer to Appendix A for the individual element concentrations within the spiking solutions.
Matrix spikes for TCLP extracts are added after filtration of the TCLP extract and before
preservation. Refer to USP-1311.
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1.0 SCOPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the guidelines for the preparation of
wastewaters, extracts, wastes and soil samples for metals analysis by Trace Inductively
Couples Argon Plasma (ICP) and Graphite Furnace AA (GFAA). This SOP was written
using the following methods of SW-846, Third Edition:

3005A Surface and ground waters for analysis by Trace ICP.
| 3010A Waters and extracts for analysis by Trace ICP. .
3020A Waters and extracts for analysis by GFAA (excluding As and Se).
_3020A Modified | Waters and extracts for analysis by GFAA (including As and Se w/ H,0,).
3050B Soil and waste samples for analysis by Trace ICP or GFAA,
7080A Waters for As by GFAA,
7740 Waters for Se by GFAA.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, linearity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package's case narrative.

1.1 Method Sensitivity
1.1.1 Method Detaction Limits

Not Applicable. Refer to the analytical SOPs.

1.1.2 Reporting Limits

Not Applicable. Refer to the analytical SOPs.

1.1.3 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manual (LQM).

1.2 Summary of Method

Water and soil samples are digested with nitric acid, hydrochloric acid and/or hydrogen
peroxide to produce digestates that are in the correct acid media for analysis by the Trace
ICP or GFAA.
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.0 INTERFERENCES

Matrix interferences are usually not present for the digestion process. Analytical matrix
interferences may be apparent during the instrumental analysis of the digestates. The
type of interferences for the instruments are discussed in the appropriate SOPs.

3.0 SAFETY

Employees must abide by the policies and procedures in the Corporate Safety Manual,
Radiation Safety Manual and this document.

3.1 Specific Safety Concerns or Requirements

* Samples that contain high concentrations of carbonates or organic material or
samples that are at elevated pH can react violently when acids are added.

» Acid vapor can be dangerous. Work in a well ventilated area (i.e., fume hood).

« Hydrogen peroxide (H20.) is a strong oxidizer and is corrosive. The digestion must
be cooled sufficiently before the addition of H202 to avoid a reaction and possible
viclent effervescence, or beiling over of the digestion. A splash/splatter hazard is
possible and a face shield should be worn

3.2 Primary Materials Used

The following is a list of the materials used in this method, which have a serious or
significant hazard rating. NOTE: This list does not include all materials used in the
method. The table contains a summary of the primary hazards listed in the MSDS for
each of the materials listed in the table. A complete list of materials used in the method
can be found in the reagents and materials section. Employees must review the
information in the MSDS for each material before using it for the first time or when there
are major changes to the MSDS.

o Materlal:(1)::]. ‘Hazards: L Signs and symptoms of expoaur
Hydrachloric | Corrosive | 5 ppm-Ceiling | Inhalation of vapors can cause coughing, choking,
Acid Poison inflammation of the nose, throat, and upper respiratory

tract, and in severe cases, pulmaonary edema,

circulatory failure, and death. Can cause redness, pain,
and severe skin burns. Vapors are irritating and may
cause damage to the eyes, Contact may cause severe
burns and permanent eye damage.

Hydrogen Oxidizer 1 ppm-TWA | Vapors are corrosive and irritating to the respiratory

Peroxide Corrosive tract. Vapors are very corrosive and irritating to the

eyes and skin,
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::Material:(: azards: Limit (2) - Jal:l
Nitric Acid Corrosive | 2 ppm-TWA | Nitric acid is extremely hezardoue |t is corrosive,
Oxidizer 4 ppm-STEL | reactive, an oxidizer, and a poison. Inhalation of vapars
Poison can cause breathing difficulties and lead to pneumonia

and pulmonary adema, which may be fatal. Other
symptoms may include coughing, choking, and irritation
of the nose, throat, and respiratory tract. Gan cause
radness, pain, and severe skin burns. Concentrated
solutions cause deep ulcers and stain skin a yellow or
yellow-brown color. Vapors are irritating and may cause
damage to the eyes, Contact may cause severe burns
and permanent eye damage.

1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposure limit.

4.0 EQUIPMENT AND SUPPLIES

Top loading balance

Hot plate (w/ thermometer)

Hot Block w/ digestion vessels (w/ thermometer)

250 mL beakers

100 mL graduated cylinders

Whatman No. 541 filter paper

Funnels

100 & 50 mL Class A volumetric flasks

Fume hood(s)

Eppendorf Pipettes

Waitch glasses (ribbed & non-ribbed)

Filters and plunger apparatus

100 & 50 mL digestate vessels (which are checked to ensure volume markings are
within 2.5% Tolerance).

+ 100 mL Snap-Cap containers for digestates (which are checked to ensure volume
markings are within 2.5% Tolerance).

5.0 REAGENTS AND STANDARDS

5.1 Reagents

» Concentrated Nitric Acid (Instra Pure)

+ Concentrated Hydrochloric Acid (Instra Pure)
» 30% Hydrogen Peroxide Solution

Purchased from a chemical vendor.

» Life of Reagent. Specified by the Manufacturer, usually 1 year.
+ Storage Requirements: Acid Cabinet

COMPANY CONFIDENTIAL AND PROPRIETARY
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5.2 Standards
5.2.1 Trace ICP and GFAA Intermediate Standards

These standards are prepared from multi-element solutions purchased from vendors.
Single element spikes may be used if needed. These soclutions expire 1-year from the

date of receipt.

" Standard

| Preparati

Trace ICP
Spike Solution

Add ~4Q0 mLs of Milli-Q water to a 1-L Class A volumetric flask.
Add 100 mLs each of HP1381-A-500, HP1381-B-500 and HP1381-C-500:
Add 9 mLs of 1,000 ppm Se;

Add 8 mLs of 1,000 ppm Pb;

Add 6 mLs of 1,000 ppm As;

Add 5 mLs of 1,000 ppm TI, and

Add 40 mLs of InstraPure nitric acid.

Swirl to mix; Dilute to volume with Milli-Q water.

a & & & @ & & @

Life of Standard: Expiration date of the earliest expiring standard.
Storage Requirements: None.

GFAA Spike * Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask.
Solution + Add 20 mLs of nitric acid;
« Add 10 mLs of STL-CLP-60R
* Swirl to mix. Dilute to volume with Milli-Q water,
Life of Standard; Expiration date of the earliest expiring standard.
Storage Requirements: None.
GEAA Ag « Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask.
Spike Solution | « Add 20 mLs each of nitric acid and hydrogen peroxide.

= Add 2 mLs of 1000 ppm Ag.
« Swirl to mix. Dilute to volume with Milli-Q water.

Life of Standard: As defined by the manufacturer.
Storage Requirements: None,

Refer to Appendix A for the individual element concentrations within the spiking solutions.
Matrix spikes for TCLP extracts are added after filtration of the TCLP extract and before
preservation. Refer to SOP No. USP-1311.
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6.0 CALIERATION (NON-DAILY)

Not Applicable.

7.0

7.1

PROCEDURE

Quality Qontrnl Checks

T QC Indicato

Froquency

Method Blank (M

For soil sample batches, use 100‘ —

mLs of Milli-Q water,

1 per 20 or fewer samples.

For water sample batches, use 60
mLs of Milli-Q water.

1 per 20 or fewaer samples.

!\flatrix Duplicate (MD)

Aliquct of the same field sample that
is digested independently.

1 per 20 or fewer samples.

Laboratory Control
Sample (LCS) *

For soil sample batches, use 100
mLs of Milli-Q water and spike as

1 per 20 or fewer samples.

listed below.

For water sample batches, use 50
mLs of Milli-Ql water and spike as
listed below. *

Aliquot of the same field sample that
is spiked as listed below * and
digested independently.

1 per 20 or fewer samples.

Matrix Spike (MS);
MS Duplicate (MSD)’

1 per 20 or fewer samples.

' The sample selection for MS/MSD/MD is rotated among client samples so that various matrix
Eroblems may be noted and/or addressed.
LCS Duplicate (LCD) is performed when requested by the client, contract or QAP.

? The LCS and MS/MSD are spiked with a known amount of analyte and processed through the
digestion procedure, The spiking procedure is as follows:

Waters Spike Volume - - | Solls Spike Voliime .~

Trace ICP 0.5 mL of Trace ICP Intermediate | 1 mL of Trace ICP Intermediate
Spiking Solution. Spiking Solution.

GFAA 0.5 mL of GFAA Intermediate | 1 mL of GFAA Intermediate Spiking
Spiking Solution. Solution.

Refgr to Appendix A for the individual element concentrations within the spiking solutions,
Matrix spikes for TCLP extracts are added after filtration of the TCLP extract and before
preservation. Refer to USP-1311.
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7.2 Sample Preservation and Storage

Matrix: - | Holc ne |Preservation = .
Waters 180 days HNQ3, pH <2; Cool 4 + 2°C
Soils 180 days Cool 4 + 2°C
7.2.1 Sample Handling Procedures (Other than Soils / Waters)

Wipes The entlre W[pe is dlgested WIth results repDrted as ugiwipe.

Paint ‘Care is taken to remove the paint from the substrate. The chips are
Chips then cut and ground into a fine powder. Sample size is 0.1 to 0.5
grams.

Solids * | Dried and ground with a mechanical crusher.
*Bricks, wood, etc..

7.3 Sample Preparation

» Since the pH is checked by the sample custodian at sample receipt, the digestion
analysis will check the pH at random and/or if the analyst has a reason to suspect that
the sample may not be preserved.

+ The start and end temperature of the hot plate or hot block digestion is documented
within LabNet.

Note: The LCS and MB must be filtered when analyzed with dissolved metals that are
filterad in the laboratory (unpreserved samples).

7.4 Calibration / Standardization

Not Applicable.

7.5 Preventive Maintenance

¢ To minimize contamination during sample preparation, the fume hoods and counter
areas must be kept clean and free of dust,

* The digestion hoods are cleaned on a regular basis (a minimum of once a month) and
documented within the hood maintenance log.

7.6 Sample Digestion
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7.6.1 Method 3005A

Transfer 50 mLs of the well-mixed (homogenized) sample into a 50 mL digestion
vessel,

Add 1 mLs of InstraPure nitric acid and 2.5 mLs of InstraPure hydrochloric acid.

Cover the vessel with a ribbed watch glass and heat on a preheated hot block at 90-
95°C until the volume has been reduced to 10-15 mLs.

+ Remove the vessels from the hot block and allow to cool.
» Fill to a 50 mL final volume in the digestion vessel with Milli-Q water and filter using the

plunger apparatus.
The sample is now ready for analysis.

NoTeE: When using the Hot Plates, all volumes remain the same in the 250 mL beaker.
When filtering, wash down the sides of the beaker with Milli-Q water and filter into a 50
mL volumetric flask through Whatman 541 filter paper. Dilute the sample to a final 50 mL
volume using Milli-Q water.

7.6.2 Method 30104

-

Transfer 50 mLs of the well-mixed (homogenized) sample into a 50 mL digestion
vassel.

+ Add 1.5 mLs of InstraPure nitric acid.

Cover the vessel with a ribbed watch glass and place on a preheated hot block set at
90-95°C.

Evaporate the sample down to a low volume — just enough to cover the bottom of the
vessel. The sample should not boil or any portion of the vessel bottom allowed to

go dry.
Remove the vessel from the hot block and allow to cool.

* Add another 1.5 mL portion of InstraPure nitric acid.
» Cover the vessel with a non-ribbed watch glass and retumn to the hot block to allow a

gentle reflux to occur,

Continue to add InstraPure nitric acid as necessary, until the digestion is complete (no
change in appearance with continued refluxing).

Uncover and evaporate to a low volume, not allowing any part of the vessel to go dry.
Remove the vessels from the hot block and allow to cool.

Add 2.5 mLs of InstraPure hydrochloric acid and 2.5 mLs of Milli-Q water.

Warm the vessel for another 15 minutes to dissolve any precipitate.

Remove from hot block and allow to coal.

Fill to a 50 mL final volume in the digestion vessel with Milli-Q water and filter using
plunger apparatus.

The sample is now ready for analysis.

NoTE: When using the Hot Plate, the volume remains the same in a 250 mL beaker.
When filtering wash down the sides of the beaker with Milli-Q water and filter the sample
into a 50 mL volumetric flask through Whatman 541 filter paper. Dilute to the 50 mL final
volume with Milli-Q water.,

COMPANY CONFIDENTIAL AND PROFRIETARY
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7.6.3 Method 3020A

Transfer 50 mLs of the well-mixed (homogenized) sample into a 50 mL digestion
vessel.

» Add 1.5 mLs of InstraPure nitric acid.

Coveruthe vessel with a ribbed watch glass and place on a preheated hot block set at
90-95°C.

Evaporate the sample down to a low volume — just enough to cover the bottom of the
vessel. The sample should not boil or any portion of the vessel bottom allowed to
go dry.

Remove the vessels from the hot block and allow to cool.

Add another 1.5 mL portion of InstraPure nitric acid.

Cover the vessel with a non-ribbed watch glass and return to the hot block to allow a
gentle reflux to occur.

Continue to add InstraPure nitric acid as necessary, until the digestion is complete (no
change in appearance with continued refluxing).

Uncover and evaporate to a low volume, not allowing any part of the vessel to go dry.

+ Remove the vessel from the hot block and allow to cool.
+ Add 5 mLs of Milli-Q water and continue warming for 10-15 minutes to dissolve any

precipitates. .

Remove from the hot biock and allow to cool.

Fill to a final 50 mL volume in the digestion vessel with Milli-Q water and filter using
plunger apparatus.

The sample is now ready for analysis.

NoTte: When using the Hot Plate, all volumes remain the same in 250 mL beaker. When
filtering wash down the sides of the beaker with Milli-Q water and filter the sample into a
50 mL volumetric flask through Whatman 541 filter paper. Dilute to the 50 mL final
valume with Milli-Q water.

7.6.4 Method 3020A Modified

This method is equivalent to Method 3020A, however, 1 mL of hydrogen peroxide is
added to the sample with the initial 1.5 mLs of nitric acid.
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7.6.5 Method 3050B

Weigh out 1.00 ~ 2.00 grams of the well-mixed sample into a 250 mL beaker. The
exact weight is recorded in the LabNet digestion spreadshest.

For samples with a high liquid content, more sample may be used as long as the
digestion is complete.

NoTE: When using the hot blocks, soils are generally weighed to 1.00-1.20 grams due to
the size of the digestion vessels. All other volumes are the same as for the hot
plate/beaker digestions.

Add 5 mLs of InstraPure nitric acid and 5 mLs of Milli-Q water.

Cover the beaker with a non-ribbed watch glass and place on a preheated hotplate set
at 90-85°C for 15 minutes without boiling.

+ Remove the beaker from the hot plate and allow to cool.
+ Add 5 mLs of InstraPure nitric acid and reflux for 30 minutes.

If brown fumes are generated, repeat this last step until no brown fumes are generated
indicating complete reaction with the nitric acid.

Allow the solution to evaporate to a low volume — just enough to cover the bottom of
the beaker. Do not allow the sample to boil. '
Remove the beaker from the hot plate and allow to coal.

Add 2 mLs of Milli-Q water and 3 mLs of 30% hydrogen peroxide.

Cover the beaker and heat until the reaction is complete.

Remove the beaker from the hot plate and allow to cool.

Continue to add 30% hydrogen peroxide in 1 mL aliquots with warming until the
effervescence is minimal or until the general sample appearance in unchanged. Do
not add more than a total of 10 mLs of hydrogen peroxide.

Cover the sample with a ribbed watch glass and heat until the volume has been
reduced to ~5mLs or heat at 90-95°C for 2-hours without boiling.

Maintain a covering of solution on the bottom of the beaker at all times.

drirdedededkd ki kkkkhddhdkdhk

If the sample is being analyzed by the Trace ICP;

Allow the sample to cool.

Add 10 mLs of InstraPure hydrochloric acid.

Place the beaker on the hot plate and heat for 15 minutes without boiling.

Remove the beaker from the hot plate and allow to cool.

Wash down the sides of the beaker with Milli-Q water and filter into a 100 mL snap-cap
container through Whatman 541 filter paper.

Dilute the sample to the 100 mL mark in a snap-cap container.

The sample is now ready for analysis.
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If the sample is being analyzed by GFAA:

« Allow the sample to cool.

« \Wash down the sides of the beaker with Milli-Q water and filter into a 100 mL Class A
volumetric flask through Whatman 541 filter paper.

» Dilute the sample to the 100 mL snap-cap container through Whatman 541 filter papar.

» The sample is now ready for analysis.

7.6.6 Methods 7060A / 7740

» Transfer 50 mLs of the well-mixed (homogenized) sample into a 50 mL digestion
vessel.

Add 1 mL of Hydrogen Peroxide and 0.5 mL of InstraPure nitric acid.

Place the vessel on a preheated hot block set at 80-95°C.

Evaporate the sample down to a volume slightly less than 25 mLs.

Remove the samples and allow to cool.

Fill to a final 50 mL volume in the digestion vessel with Milli-Q water and filter using the
plunger apparatus.

» The sample is now ready for analysis.

Note: When using the Hot Plate, all volume remains the same in a 250 mL beaker.
When filtering, wash down the sides of the beaker with Milli-Q water. Filter the sample
through Whatman 541 filter paper into a 50 mL volumetric flask. Dilute to volume with
Milli-Q water.

7.7 Documentation

7.7.1 LabNet Digestion Spreadsheets

Sample digestion and standard traceabilty are documented within the LabNet
spreadsheets. The spreadsheets must be completed for each days work. The time of
digestion and temperature of the hot plate/block must be recorded. Refer to Appendix B
for an examples of the GFAA and Trace ICP digestion spreadsheets.

7.7.2 Traceability of Standards

Custom made and single element stock standard solutions which are traceable to NIST or
EPA are purchased. Upon receipt, each standard is entered into the LabNet database
and is issued a unique source ID#. The manufacturer, lot #, date received, expiration
date, and the initials of the analyst are also entered.
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8.0 QUALITY CONTROL
8.1 QC Summary

Method Biank (MB) Examined to determine if there was any contamination
introduced during the digestion process.

Laboratory Control | Used to determine the completeness of the digestion
Sample (LCS) | process. The accuracy is measured by the percent
recovery {%R) of each standard.

Matrix Duplicate (MD) | Demonstrate analytical precision and is reported as
Relative Percent Difference (RPD).

Matrix Spike (MS) / Used to demonstrate analytical accuracy and is reported
MS Duplicate (MSD) | as % recovery.

8.2 Corrective Action

Since this is a preparation procedure, out-of-control situations will not be identified until
the filtrates are analyzed. Refer to the analytical SOPs for corrective actions.

9.0 DATA ANALYSIS AND CALCULATIONS

Not Applicable.

10.0 WASTE MANAGEMENT AND POLLUTION PREVENTION

All waste will be disposed of in accordance with Federal, State and Local regulations.
Where reasonably feasible, technological changes have been implemented to minimize
the potential for pollution of the environment. Employees will abide by this method and
the paolicies in section 13 of the Corporate Safety Manual for “Waste Management and
Pollution Prevention.”

10.1 Waste Streams Produced by the Method

» Waste from this procedure will enter the “Corrosive Wastewater” wastestream.

11.0 METHOD PERFORMANCE CRITERIA

Refer to sections 1, 6, 7 and 8.
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12.0 REFERENCES

Refer to Section 1.0.

13.0 ATTACHMENTS

Appendix A. Metals Digestion Standard Spike CGoncentrations
Appendix B. Example: GFAA and Trace ICP LabNet Digestion Spreadsheets

Historical File: Revision 00; 08/15/91 Revigion 07: 10/16/97
Revision 01: 03/16/93 Revision 08: 03/31/99
Revision 02: 08/20/93 Revision 09: 05/05/00
Revision 03: 01/20/94 Revision 10: 07/06/01
Revision 04: 11/22/95 Revision 11; 01/09/03
Revision 05: 02/18/97 Revision 12: 01/07/04
Revision 06: 10/07/97 Revision 13: 02/11/05

Reasons for Change, Revigion 13:
¢ Annual Review — No Changes

UNQC\SOPASPAUSP-3000.DOC |
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Appendix A.

Metals Digestion Standard Spike Concentration

Trace-ICP

- Vendor: - Stock Nana
Environmental HP1381-A-500
Exprass
HP1381-B-504)
Cu
Co, Ni, L, V, Bi, Mn, Zn
B, Fe, Sr
HP1381-C-500 | Ag
&h, P
Mo, Sn, Th
Si
Inorganic Singla Az
Veantures Element Ph
Standard Se
Ti
GFAA
Inorganic STL-CLP-80R o Sh, Tl
Ventures As
Cr, Cu, Pb 200
Se 100 i
Cd 50
Single Element Standard Ag ' 1,000
TCLP (MS)

“ Vando
Inerganic

STLTCLF-1A — el

Ventures Cu 25
Zn, Ni ‘ 50
Cd, Se, Ag 100
Cr, As, Pb 500

Single Element Standard Ba © 710,000
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Appendix B.

Example: LabNet Digestion Spreadsheets
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bl RUN LOG hadahed vz b
2/15/05 9:3%
Acid Digestion (ICAP) Status.......: RVWD User Weme......: crb Lecation Code..: 57222
Method Code..: 3005 Batch Date...: 01/21/0% QC Code,.,.....: Fauipment Code,:
Batch Code,..: 139933 Batch Time...: 1013 Calc Code......: PFACW Import Code....:
TEST 1]
CODE I
G
T
R
TEST POS 1
SAMPL.E; Grp Pos | Sample ID Dilution Date / Time
1 1 ___MB_139935_ 1/21/05 0920 (0
1 2 . LCS MOLLSPKOO3 1/21/05 0920 |0
1 3 233622_1_____ 1721705 0920 {0
1 4 233822_1. D 1721705 0920 {0
1 5 233822 2 1721705 0920 |0
1 8 233622_2 0___ 121405 0920 |0
17 233622 _3___ 1/21/05 0920 |0
1 8 233622 3 D 1/21/05 0920 (0
17 9 233622 4 1/21/0% 0920 (0
1 10 233622 _4__MD__ 9 1721705 0920 (0
1 " 233622_&__ MS_MOL4LSPKOOS @ 1721705 0920 (0O
1 12 233622 _&_ MSD_MO4LSPKOOT_& 1/21705 0920 |0
1 13 233622 4 D 1721705 0920 |0
1 14 233622 4 D MD__ 13 1721705 0920 {0
1 15 | 233622_4_D_MS_MD4LSPKDD3 13 1/21/05 0920 |0
1 15 | 233622_4_D_MSD MO4LSPKOA3 13 1421705 0920 |0
117 | 2336225 1721705 0920 |0
1 18 | 233622 5p 1721705 0920 |0
1 19 233622 & 1721705 0920 |0
1 20 | 233622 6D 1721705 0920 |0
1 21 | 2336227 1721705 0920 |0
1 22 | 233622 7D 1721705 0920 (D
1 235 | 2336228 1721705 0920 [D
1 24 | 23322 8D 1/21/05 0920 {0
1 25 233622 ¥ 1/21/05 0920 (0
1 2 233622 9D 1/21/05 0920 |0
127 |
Page 1




Acid Digestion (ICAR)

Rk

BATCH WORKSHEET

ek

Repart Date;

(v

27/15/05 9:39

Method Code..: 3005
Batch Code...: 139935
RVWD

Batch Date...: 01721705

Batch Time...: 1013
Uger Name....: crb

GC Code,.vsereas
Cale Code

Equipment Code.:
Import Code....:

Location Code..: §7222

Page 1

BATCH: I tem Dezeription Description Information

1 Analyst: crb

2 Reviewer: Lmr

3 Prep Time Start: w120

4 Kot Plote # 1154

5 Temperature of Initial: o5

. Temperature o Final: 95

7 Repipettor Volume Check: ok

8 HNQ3 Preservative Lot # n/e

HNO3 (Conc.) Lot # 837042

10 H202 (Conc.) Lot # nfa

1 HCL (Conc.) Lot # 833046

12 Comment : 622-5b,ba be cd, cr, oo, ph,ni,

13 Commert se, v-total

14 Comment scluble the same plus-fe,mn
DIGTR MLI MLF PREPF DLFAC
SAMPLE: Grp Pos  Sample ID Gilution Text mL mL N/A N/A

1 1 _MB_139935_ Complete |50 50 1.0000 1.000
1 2 _ LCS_MO4LSPKOO3_ Complete |50 50 1,0000 1.000
1 3 2338622 1 Complete (50 50 1.0600G 1.000
1 4 283622 1 D Complete |50 50 1.0000 1.000
1 5 233622 2 Complete 150 50 1.0000 1.000
1 6 23362220 Complets |50 50 1.0000 1.000
17 233622 3_ Complete |50 50 1.0000 1.000
1 8 233622 3 D Complete |50 50 1.0000 1.000
19 23322 4 Complete |50 50 1.0000 1.000
1 10 233622_4_MD_9 Complete {50 50 1.0000 1.000
1 11 233622_&_ MS_MO4LSPKOO3_9 Complete |50 50 1.0000 1.000
1 12 233622_4_ MSD_MO4LSPKDO3_9 Complete |50 50 1.0000 1.000
113 233é22_4 D Complete |SO 50 1.0000 1.000
1 14 233622 _4 D _MD_13 Complete |50 50 1.0000 1.000
1 15 233622 4_D_MS_MO4LSPK0OZ 13 Complete |50 50 1.0000 1.000
16 233422 4 D MsD_MO4LSPKOD3_13 Complete |50 50 1.0000 1.000
1 17 23B6&225___ Complete |50 50 1.0000 1.000




Acid Digestion {1CAP)

wiw

BATCH WORKSHEET Ldd

Report Date:

vz

2/157053 9:39

)

Page 2

Method Code,.: 3005 Batch Date,.,: 01/21/03 OF Code........: Equipment Code.:
Batch Code...: 139535 Batch Time...: 1013 Calc Code......: PFACW Import Code....:
Status.......z RVWD User Mame....: crb Lacation Code.,; 57222
DIGTR MLI MLF FREFPF DLFAC

SAMPLE: Grp Pos  Sample 1D Dilution Text mL mL N/A N/A

1 18 233822 5D Complete |50 50 1.0000 1.000

1 19 23322 6 Complete (50 50 1.0000 1.000

1 20 233422 & D Complete |50 50 1.0000 1.000

121 233622 7T Complete |50 50 1.0000 1.000

1 22 23M22_7 D Complete (S0 50 1.0000 1.000

1 23 233622 8 Complete |50 50 1.0000 1.000

1 24 233622 8D Complete |50 50 1.0000 1.000

1 25 233622 9__ Camplete (50 50 1.0000 1.000

1 26 23T622 9D Complete |50 50 1.0000 1.000

1 27

voL COLORE COLORF CLARIB CLARIF

SAMPLE: Grp Pos  Sample 1D Dilution mL Text Text Text Text

1 1 __ MB_139935_ 50

1 2 LCS_MO4LSPKDD3_ 50

1 3 233622_1____ 50

V4 2336221 D__ 50

1 5 2336222 50

1 6 23362220 50

1 7 233622 3 a0

1 8 233622 3 D 50

1 % 233622 4 50

110 2336224 _MD_ 9 50

1 11 233622_4_ MS_MO4LSPKDDI_9 50

112 233622_4_ MSD_MO4LSPKO03_9 50

1 13 23322 4D 50

1 14 233822 _4 D MD_ 13 50

1 15 233622 4 D_MS_MO4LSPKO03_13 50

1 16  233622_4_D_MsD_MO4LSPKO03_13 50

1 17 233422 5 50

T 18 233622 5D 50

119 233622 6 50

1 20 23622 6D 50

121 233622_7____ 50




wIw

BATCH WORKSHEET

Ll

Q'

Acid Digestion (ICAP) Report Date; 2715705 9:39
Method Code..: 3005 Batch Date,..: 01/21/0% Qc Code I Equipment Code.:
Batech Code...: 139935 Batch Time...: 1013 Cale Code......: PFACW Import Code.,,,.:
Status.......: RVHD User Name....: crb Loecation Code,.: 57222

voL COLORB COLORF CLARIR CLARTF
SAMPLE : Grp Pos Sample ID Dilutian mL Text Text Taxt Taxt
1 &2 233622_7T D 50
1 23 233522 8 a0
1 26 233622 8D_ 50
1 325 233622 9_ 30
1 26 233622 9D an
1 27
ARTIFA
SAMPLE : Grp Poz  Sample ID Dilution Text
1 1 __MB_139935_
1 2 ___LCS_MOLLSPKOO3_
1 3 2338221
1 4  23362210D_ _
1 5 233622 2
1 6 233£22.2D_
1 7 2336223
1 8 2336223 p
1 9 233622 4
110 233622 4_MD_9
111 233622_4_MS_MDALSFKODZ 9
1 12 233622_4_ MSD_MO4LSPKDD3 ¢
1 15 233622 4 D
1 14 233622 4 D MD_13
1 15 233622 4_D_MS_MO4LSPKO03_13
1 16 233622 4 D_MSD_MO4LSPKOD3_13
1 17 233822 5
1 18 23362250
1 19 233622 6__
1 20 233622 6 D
1T 21 233622 7
1 22 233622 7D
1 23 233822 8
B 1 24 23362280 _
1 25 233822 9

Page 3




Acid Digestion (ICAP)

Lz

BATCH WORKSHEET rw

Report Date:

(V2

2715705 9:39

)

Method Code..: 3005

Batch Date...: 01/21/05

0UC Codde, s yanneet

Equipment Code.:

Batch Code...: 139935 Batch Time,,,; 1013 Calc Code......: PFACW Impart Code....:
Status.......: RVWD Uger Mame....: crb Location Code..: 57222
ARTIFA
SAMPLE: érp Pos  Sample ID Dilution Text
1 26 23362290
1 27

Page &




WhW QUN LOG

e

v2 3}

2115705 F:42

Acid Digestion (ICAP) Status. . oae00i RYWD User Neme......: crb Location Code..: 57222
Method Code..: 3010 Batch Date,,,; 02711705 OC Code........: Equipment Code.:
Batch Code...: 141789 Batch Time...: 1140 Calc Codm......: PFACW Impart Code..,.:
TEST D
CODE I
[I]
I
C
P
TEST POS 1
SAMPLE: Grp Fos | Sample ID pilutian Date / Time
1 1 __MB_141789_ 2711705 0950 |0
12 ___LCS MDEBSPKDDT_ 2711705 Q%50 |0
1 3 2346141 1_ 2/11/05 Q930 |0
1 4 234141 2 2711705 0950 (0
1 3 2RATI 1 2711705 0950 (D
1 & 234173 1__MD_5 2711708 0950 |0
1T 7 234173_1__Ms _MOSBSPKOOT_5 2711705 0950 |0
1 8 234173_1__MSD_MOSBSPKODT_S 2711705 0950 |D
1 9 23173 2 2A11/05 0950 |D
1 10 24173 3 2/11/05 0950 |0
N 234175_4___ 2/11/05 0950 (0
1 12 234173 5 2711705 Q%50 (0
1 13 | BaT36_ 2711705 0950 |0
1 14 2ITI_T 2/11/05 095D {0
1 13 234192 1 2/11/02 0950 |0
1 16 | 234192 2 2/11/05 0950 |0
1 o177 |
T8 |

Page 1




Sdear

BATCH WORKSHEET bk

{v2

Acid Digestion (ICAP}) Report Date: 2/15/05 9:42
Method Code..: 3010 Batch Date.,.; 02/11/05 QC Code........: Equipment Code.:
Bateh Coda...: 141789 Batch Time...: 1140 Cale Code,.....: PFACH Impert Code....:
Statud, ... i RVWD User Mame....: erb Lecation Code..: 57222
BATCH: Item Description Description Information
1 Analyst: crb
2 Reviewer; Lmr
3 Prep Time Start; 50
4 Hot Plate # 1154
5 Temperature o fhitial: 95
& Temperature o Fipal: ¥3
7 Repipettor Volume Check: ok
8 HNOZ Preservative Lot # n/a
9 HNOZ (Conc.} Lot # a45036
10 HZ0Z (Canc.} Lot # n/a
" HCL (Conc.) Lot # 48034
12 Comment ; 141-#1,2-ba,be,b,cd, cr,co, fe,
13 Comment ; pb, mn, hi, &y, Zh,cu
14 Comment : 173-ba 192-cr, fe,mn,ni
DIGICP MLI MLF FREPF DLFAC
SAMPLE: Grp Pos Sample ID Di lution Text mL mL N/A N/A
L ___MB_14178%_ Complete |50 50 1.0000 1.000
1 2 _LC5_MOSBSPKOOT_ Complete (S0 50 1.0000 1.000
1 3 234141 1 Complete (50 a0 1.0000 1.000
t 4 2341471 2 Complete (50 50 1.0000 1.000
1 5 236173 1_ Complete |50 50 1.0000 1.000
1 & 234173_1_Mmp_5 Complete |50 50 1.0000 1.000
17 234173_1__MS_MOSRSPKO01_5 Complete |50 50 1.0000 1.000
1 8 234173 _1_ MsD_MO5BSPKO01_S Complete (50 50 1.0000 1.000
1 9 2541732 Complete (50 50 1.0000 1.000
1 10 234173 3 Complete |50 50 1.0000 1.000
111 2BTEG Complete (SO 50 1. 0000 1.000
1 12 2381735 Complete (S0 50 1.0000 1.000
1 13 25473 6_ Complete |50 50 1.0000 1.000
1 14 23TE_T_ Complete (50 50 1.0000 1.000
T 15 234921 Complete (50 50 1.0000 1.000
1 16 2341922 Complete (50 50 1.0000 1.000
1 17
Page 1




L L2

BATCH WORKSHEET

i

vz

)

Acid Digestion (ICAP} Report Dete: 2/15/05 9:42
Method Code..: 3010 Batch Date...: 02/11/05 O Cotdeussannuat Equipment Code.:
Batch Code...: 1417E9 Bateh Time,..: 1140 Calc Code......: PFACW Import Code,...:
Status.......: RVWD User Name....: crby Location Code..: 57222
DIGICP MLI MLF PREFF DLFAC
SAMPLE: Grp Pos  Somple ID Dilutian Text mL mL N/A /A
T8
SAMPLE; Grp Pogz Somple ID Bilution ;EL ?2;2“ $:!_c2” %ti\:IB %:?:I )
1 1 . MB 14178% a0
1 2 ___Les mosesPKO0t_ g0
1 3 234111 50
1 4 2312 50
15 23731 50
T 6 23731 _MD 5 50
1 7 234173_1_ MS MOSESPKOG1 & 501
1 8 234173_1_ MSD_MOSBSPKOO1 S 50
19 23732 50
1 10 2373 3 50
1T 1 23173 4 50
1 12 234755 50
1 13 284173 6 k|
114 23377 50
115 2341921 50
1 16 2saee 2 50
1 17
1w
SAMPLE: Grp Pos Sample 1D Dilution ?:-I:ftm
1 1 __MB_14178%_
1 2 __ LCS_MOSBSPKODT_
103 2361411
1 4 234141 2
1 5 2RTI_1____
1 & 234173_1_MD_ 5
1 7 234173_1__MS_MOSBSPKOOT 5
1 8 2347173_1__MsD_MO5SBSPKODT 5
19 BITI2__
110 234173 3
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*#%  BATCH WORKSHEET el v
Acid Digestion {ICAP) Report Date; 2715705 9:42
Method Cade..: 3010 Batch Date...: 02/11/05 GC Code........: Equipment Code,:
Batch Code...: 141789 Batch Time...: 114D Cale Code,,....: PFACW Import Code....:
Status,,.....: RVMWD User Name....: crb Location Code..: 57222
ARTIFA
SAMPLE: Grp Poz  Semple ID Dilution Text
1 1 23473 4
1 12 234173 5
1 13 234175 6
1 14 28473_7
1 15 2s¢e2_ 1
1 16 2341922
17T
1 18

Page 3




W AUN LOG bl vz )
2/15/0% %145
Acid Digestion with H202 {(GFAA) Status..... «+1 RVMD User Name......: rlec Location Code..: 57222
Method Code..: 3020M Batch Date...: 02/10/05 GC Code........: Equipment Cade,:
Batch Code...: 141731 Batch Time...: 2055 Celc Code......: PFACW Import Code....:
TEST [
CODE I
G
G
F
A
TEST POS 1
SAMPLE: Grp Pos | Sample ID Dilution Date / Time
1 1 ___MB_141731_ 2710705 1900 (@
1 2 ___LC5_MD4LSPKDDZ_ /10705 1900 (0
1 3 234106_1____ 2710705 1900 (@
1 4 234106_2_ 2/10/0% 1900 |D
1 5 234106 3 2710705 1900 |0
1 & 254106 4 2/10/05 1900 {D
17 234106 5 2/10/05 1900 |0
1 8 234106 6 2710705 1900 |0
1 @ 106 7 2/10/05 1900 [0
1 1a 234106 B 2/10/70% 1900 |0
1 11 234106 9 2/10/0% 1900 (O
1 12 | 236106 10 2710705 1900 |0
1 13 234106_11___ 2/10/05 1900 (0
1 14 234106_12__ 2710705 1900 (D
1 15 2341227 ___ 2710705 1900 |0
1 186 | 2341228 2/10405 1900 |0
LI VA - 13 - Y 2710705 1900 |0
1 18 234141 1 2710705 1900 |0
1 19 | 2341412 2/10/05 1900 |0
1 20 [ 234141_2_Mo_19 2/10/05 1900 |0
1 21 234141_2  MS_MO4LSPKODZ_19 2710403 1900 (0
1 22 | 234141_2_MSD_MO4LSPKDOZ_19 2710705 1900 |0
1 23 234153 3 2710705 1900 |0
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***  BATCH WORKSHEET w tv2 )

Acid Digestion with H202 (GFAA} Report Date; 2715/05 9:45
Method Code..: 3020M Batch Date...: 02710705 QC code, ., ..., Eqjuipment Code.:
Batch Code...: 141731 Batch Time...: 205% Calc Code......: PFACHW Import Code...,:
Status..... ~s% RVWD User Name,,..: rlec location Code..: 57222
BATCH: Item Description Description Information
1 Analyst; rlc
] keviewar: lmp
3 Prep Time Start: 1900
4 Hot Plate # ‘ 1565
9 Temperature of Initial: 25
6 Temparature of Final: 95
4 Repipettor Volume Check: ok
a3 HNO® Preservative Lot # n/a
9 HNDZF (Conc.) Lot # LTATIE T
10 H20Z (Conc.) Lot # aghalz
1" HCL (Conc.) Lot # nfe
12 Comment : GFAA + GFAA Ag 234106-5b,TL
13 Commert: 234122-T1L (CLP-like) 234141-
14 Comment : S5b,As,5e, Tl 234153-%5e
DIGGFA ML MLF PREPF DLFAC
SAMPLE : Grp Pos Sample ID Dilutian Text mL mL N/A N/A
1 1 MP 141731 Complete |50 50 1.,0000 1.000
1 2 —LCS_MDALSPKDD2_ Complete (50 50 1.0000 1.000
1 3 2341061 Complete (50 50 1.0000 1,000
1 4 234106 2 Complete |50 50 1.0000 1.000
1 5 236106 3 Complete (50 50 1.0000 1.000
1 6 234106 4 Complete |50 50 1.0000 1.000
1 7  2341065_ tomplete |50 50 1.0000 1.000
1 8 234106 & Complete (50 50 1.0000 1.000
19 2341067 Complete |50 50 1.0000 1.000
1 10 234106 8 Complete (50 50 1.0000 1.000
11 234106 9 Complete (50 S0 1.0000 1,000
112 230610 Complete [50 50 1.0000 1.000
1 13 234106 11 Complete (50 50 1.6000 1.000
T 1% 234106 12 Complete (50 50 1.0000 1.000
T 1 15 2341227 Complete (50 50 1.0000 1,000
1 16 2341228 Complete (50 50 1.0000 1.000
1 17 2342217 Complete |50 50 1.0000 1.000
Page 1




Acid Digestion with HZ2DZ (GFAA)

*ww

BATCH WORKSHEET

ek

Report Date:

(v

2/15/05 9145

)

Method Code..: 3D20M Batch Date...: 02710705 At Code,..vrases Equipment Code.:
Batch Code...: 141731 Batch Time...: 2055 Cale Code......: PFACW Import Code...,:
Btatus.......0 RVWD Uzer Name....: rlc Location Code..: 57222
DIGGFA HlI MLF PREPF DLFAC
SAMPLE: Grp Pos  Sample ID Dilution Text mt mL N/A N/A
1 18  234141_1___ Complete (50 50 1.0000 1.000
1 19 2341612 complete |50 50 1,0000 1.000
1 20 234141_2_ Mp_ 19 Complete (50 50 1.0000 1.000
T 21 234141 2 M5 _MO4LSPK002_19 Complete |S0 50 1.0000 1.000
1 22 234141_2 MSD_MO4LSPKO02_19 Complete (50 L 1.0000 1.000
1 2% 234153 3 Complete (30 50 1.0000 1,000
oL COLORB COLORF CLARIE CLARIF
SAMPLE: Grp Poz Sampla ID Dilutian mL Text Taxt Text Text
1 1 MB_141731_ 50
1 2 ___LCS_MDALSPKDOZ_ 50
t 3 234106_1____ 50
1 & 234106_2_ a0
1 5 234106 3___ 50
1 & 234106 4 50
1 7 2341065 50
1 a 234108_6__ 50
1 9 234106_7____ 50
1 10 234106 8 50
T 11 234106 9 30
112 234106 10 50
113 FEA06_11_ a0
1 14 23410812 50
1 15 23tz 7 50 colorless jcolorless |clear clear
1 16 2541228 50 colorless |colorless |clear clear
1 17 2342217 20 colorless |colorless jclear clear
118 Z3ana1_1_ 50
1 19 234141 2 50
1 20 231412 mp_ 19 50
T 21 Z34141_2_ M5 MD4LSPKO0Z_19 50
1 22 234141_2_ MSD_MO4LSPKUCZ_19 50
1 23 234183 3 50
SAMPLE: Grp Pos  Sample ID Bilution ?‘5;:“
Paée 2 ] ] I




WRR  BATCH WORKSHEET ik (v2 )
Acid Digestion with HZ02 (GFAA} Report Date: 2/15/0% 9:45
Method Code..: 3020M Batch Date...: 02710705 QC Code. v yvvuni Equipment Code.:
Batch Code...: 141731 Batch Time...: 205% Calc Code......: PFACW Import Code,...:
Status.......: RVUD User Name....: rlc Location Code,.: 57222
ARTIFA
SAMPLE Grp Pos  Sample ID Dilution Text
1 1 _ MB_141731_
12 _ LCS_MO4LSPKOOZ_
1 3 2347061
1 4 2341062
1 5 2341063
1 6 2341064
1 7 234065
1 &8 234106_6__

1 9  2Z34106_7

1 10 234106_8___

1 11 2341069

1 12 234106 10

113 2306 11

1 14 23410612

1 15 2341227

1 16 2341228

1 17 234122 17

118 2Wn__

119 2341412

1 20 234141_2_MD_ 19

121 234141_2_ MS_MO4LSPKOO2 1%
1 22 234141_2_ MSD_MO4LSPKDOZ 19
1 23 2341533

Fage 3




*¥d RUN LOG wEE {v2 ]
2716705 9:47
Acid Oigestion: Solids {ICAP) Status.......t RVWD User Name......1 crb Location Code..: 57222
Method Code..: 3050 Batch Date...: 02/10/05 QC Code........: Equipment Code,;
Batch Code...: 141847 Batch Time...: 1142 Calc Code.iuu..: PFACS Import Code....:
TEST D
CODE I
G
5
D
L
TEST POS 1
SAMFLE: Grp Pos | Sample 1D Dilution Date / Time
1 1 __5_MB_141667_ 2710705 1210 (0
1 2 __5_LCS_MOSBSPKOOY_ 2710005 1210 |0
1 3 234125 1.5 2710705 1210 (0
1 & 234126 2. § /10705 1210 (0
1 5 234126 2 5 ND__ 4 2710705 1210 |0
1 4 234126_2_5_MS_MOSBSPKD01 & 2/10/05 1210 |0
1 7 234126_2_5_MSD_MDSRSPKOO1 4 2/10/05 1210 |0
1 B 234126 4 _S_ 2/10/05 1210 |0
1 9 234126 _6 8 2/10/05 1210 |0
1 10 | 23612688 2/10/05 1210 |0
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BATCH WORKSHEET flalad

(v2

Acid Digestion: Solids (ICAP) Report Date: 2715705 9:47
Method Code..: 3050 Batch Date.,,: 02710/05 ac Code........: Equipment Code.:
Batch Code...: 141667 Batch Time...: 1142 Cale Code,,....; PFACS Import Code....:
Status.......: RVWD User Name,,,,; crb Location Code..: 57222
BATCH: Item Description Description Information
1 Analyst: crb
2 Reviewer: tmr
-3 Prep Time Start: 12:10
i Hot Plate # 1740
3 Temperature of Initial: 95
[ Temperature of Final: ]
7 Repipettor Volume Check: ok
8 HNO3 Preservative Lot # n/a
9 HNO3 (Conc,) Lot # a45034
10 H202 {Cone.) Lot # a43a0y
1" HEL (Cone.) Lot # a4B034
12 Comment ; 125-k
13 Comment ; 126-hsl
T4 Comment :
DIGSOL WEIGHT MLF PREPF DLFAC
SAMPLE: Grp Pos  Sample 1D Dilution Text g mL N/A N/A
T T __§ MB_141667_ Complete |1.000 100 100.0000 {1.0000
1 2 __5 _LCS_MOSBSPKODT_ Complete (1.000 100 100.0000 |1.0000
1 234125_1 8 Complete |[1.041 100 96.0615 0.9606
1 234126 2 & Complete |%,082 100 92.4214 0.9242
1 5 234126 2 5 _MD__ 4 Complete {1.086 100 92.0810 0,9208
1 & 234126_2_5 MS_MOSBSPKODY 4 Comglete  [1.082 100 92.4214 0.9242
1 7 234)26_2_S_MSD_MOSBSPKOO1 & Complete [1.062 100 94.1620  |0.9416
T B 234126 4 5 Complete |1.10& 100 20,4159 0.9042
1 9 23412668 Complete |[1.067 100 $3.7207 |0.9372
1 10 234126 8BS Complete [1.091 100 91.6590 |D.9166
VoL COLDRB COLORF TEXTUR ARTIFA
SAMPLE : Grp Pos  Sample 1D Dilution (13 Text Text Text Text
1 1 S MB_141667_ 100
1 2 __S_LC%_MOSASPKOOT 100
1 3 234125_1_5 100
1 4 23412625 100
T 5 234126 2 S MD_ 4 100
Page 1




**%  BATCH WORKSHEET

Acid Digestion: Solids (ICAP)

L

(v2

Report Date; 2715707 9:47

)

Methed Code..: 3050
Batch Code...: 141667

Batch Date...: 02710705 at Code
Cale Code,.....: PFACS

Batch Time...: T142

Equipment Code,;
Import Code....:

Status.......: RVWD Uger Name,,,.,; Grb Location Cede..: 57222
VoL COLORF TEXTUR ARTIFA

SAMPLE : Grp Pos  Sample 1D Dilutien mL Text Text Text

1 & 234126_2_%_ME_MOSBEPKODI_4 100

1 7 234126_2_%_MSD_MOSBSPKOO1_4 100

1 8 234126 45 100

1 9 234126 6 5 100

1 10 234126 8 5_ 100

—— Page 2
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USR-001 17 04/29/05 2 of 22

1.0 ScoprE/APPLICATION

This Standard Operating Procedure (SOP) describes the documentation and handling
processes required for the receipt, tracking and communication of environmental samples
at STL Chicago {STL).

2.0 TEMPERATURE MONITORING
2.1 Sample Storage

The temperatures of the refrigerated areas are maintained at 2-6°C; with freezers at <-
10°C. All samples are maintained in refrigerated or freezer storage (where appropriate)
prior to and after sample analysis, All sample storage temperatures are monitored via an
Electronic Monitoring System 7-days a week. The QA department reviews and saves
(.pdf format) the pictorial printout (Attachment 1) of all the monitored areas (standards
and samples/extracts) twice daily {with at least four hours between).

Any out-of-control refrigerator storage temperatures are recorded within a Corrective
Action Log (electronic) within the QA Department. Primary Corrective Action is recorded
(thermostat adjustment or defrosting) will be recorded. The temperatures are rechecked
for the out-of-control units later the same day. If the Primary Corrective Action does
resolve the issue, the lead Sample Custodian (or appropriate personnel) and Facility
Manager are contacted directly and/or via e-mail. This is also recorded in the CAR Log in
the QA Department. Further Secondary Corrective Action (required maintenance by
outside contractor) is pursued at that time. Resolutions of the problem and return to
control are ultimately recorded in the CAR Log in the QA Department.

If an equipment failure (compressor failure, door left open, etc...) results in the storage
refrigerator temperature exceeding the upper or lower control limits or the temperature
cannot be stabilized, the samples will be moved o suitably controlled storage until the
equipment failure is corrected or the refrigerator temperature is stabilized.

2.2 Sample Receipt

All samples that are not hand-delivered directly from the sample site, will have
temperatures taken. Sample custodians will document sample receipt temperature
readings on the designated client chain-of-custody (COC-Attachment 2) and within
LabNet (LIMS) Sample Receipt Checklist (Attachment 7). These readings will be reported
to the client in the final data report.

"Samples coliected in the field must be transported to the laboratory as expeditiously as
possible. When a 4°C requirement for preserving the sample is indicated, the samples
must be packed on ice or chemical refrigerant to keep them cool during collection and
transportation. It is acknowledged that during transit it is not always possible to rigorously
control the temperature of the samples.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USR-001 17 04/29/05 3 of 22

As a general rule, storage at low temperature is the best way to preserve most samples. It
is impossible to set acceptance temperature limits for the cooler temperature because of
the complexity of this issue." (Reference: AFCEE IRP Manual, Section 2.2.1).

When, in the judgment of the laboratory, the temperature of the samples upon receipt
may have affected the stability of the analytes of interest, the problem will be discussed
by the Project Manager (PM) with the client.”

In situations where a definitive sample temperature criteria is required by a QAPP,
contract, etc.., the client will be notified and an SDR will be written. The samples in
question will be logged into the LabNet, but the sample status will be put on “HOLD",

Refer to STL Chicago's Sample Acceptance Policy (Attachment 10} for further
clarification of the policy utilized when samples are received at the laboratory. This policy
is forwarded to applicable clients and is posted in the sample receipt area of the
laboratory. The Section Managers of both the Log-in and Project Management areas will
assume the responsibility of insuring this policy is made available to all applicable clients.

3.0 SAMPLE RECEIPT

Protective over garments, gloves and safety glasses will be womn. Samples suspected of
having a very strong odor, are known to be hazardous, or appear to be unstable must be
placed in the available hood for processing. The samples must be labeled with special
handling instructions for the analysts.

3.1 When samples are received from couriers, the air bilis are signed, dated,
and timed by the sample custodians. If the client name is not present on the air bill, it is
written in by the sample custodians. Copies of the air bills are maintained with the original
paperwork. Original airbills are relinquished to the Accounts Payable Department for
processing.

3.2 When sample coolers are received with COC seals on them, they are cut
and saved until they are checked against the seal numbers on the COC. The cooler is
then opened, the COC is removed from the cooler to determine what samples were
received and to match up the seal humbers. If there is a certain batch of samples that
require a quick turnaround time or short hold-times, that batch is processed first. Be
aware of the collection dates in reference to holding times (Attachment 3).

NOTES:

+» STL Chicago's Policy requires the use of crushed ice as a coolant and no longer
provides blue ice.

» All samples coolers are reviewed at time of receipt for proper required presence of
field QC (example: NFESC samples will be checked for the presence of required field
blanks and rinsates). Any discrepancies will be noted at time of log-in as a directed
note/SDR to the appropriate Project Manager.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USR-001 17 04/29/05 4 of 22

33 If the COC seals do not match, the difference(s) are noted in an SDR
(Attachment 8).

34 Empty one cooler at a time to ensure that there is no confusion of samples
or paper work. A COC should be enclosed with each batch of samples. Group the sample
bottles according to the client ID on the COC. If no COC is present, the samples are
arranged in an alpha-numeric order. Once all the samples are out of the cooler, compare
the samples with the COC to ensure that everything is present.

3.5 Enter all sampling information including Client ID’s, sampie dates and times
into LabNet from the COC. If a sampling time is not present on the COG, check the
sample container for this documentation and enter i into LabNet. Note this in the Job
Notes. If neither the COC nor the sample container document the ‘sampling time’, contact
the PM via an SDR. Once resolved or if there are no discrepancies, review the sampling
time entries entered into LabNet to ensure that they matich the COC. If a sampling time is
not documented for a Trip Blank, on the COC, document the time as that of the first VOA
sampled.

36 All water samples that require pH preservation and Method 608 samples
will be checked for preservation by using pH paper and a disposable transfer pipette
(Attachment 3). The sample custodians will document this verification by signing their
initials and date in the "Notes" section under "Properly Preserved” on the COC and within
the sample receipt checklist in the LabNet job (a.k.a., batch number).

3.7 If the samples are not preserved, an SDR is initiated and submitted to the
PM. If the PM determines by discussion with the client that the sample(s) will be
preserved in the laboratory by the login persennel, this information will be noted in the
SDR.

3.8 If the samples are to be preserved by the login personnel, the information is
recorded in the preservative logbook. This information includes: date; client name;
sample number; preservative; preservative lot number; and the name of the person
preserving the sample.

3.9 If the metals water samples are not preserved, they will be preserved in
login and a sticker will be placed over the lid of the sample bottle. This pre-printed sticker
will document "Sample preserved in login, do not analyze for 18 hours".

3.10 The date and time of the preservation will be documented by the sample
custodian on the sticker.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
USR-001 17 04/29/05 5 of 22
3.1 STL Chicago Residual Chlorine Procedure, STL Chicago has discussed

possible sources of chlorinated samples and identified at-risk-parameters. The following
describes the laboratory’s policy concerning the testing of Residual Chlorine at time of
sample receipt. Project Managers have contacted applicable clients in the attempt to
identify those samples possibly coming from chlorinated waste streams. The result of
client contacts has indicated that the possibility of such an event is unlikely. However,
STL Chicago has implemented a procedure, outlined below, to be followed if such an
event occurs. The laboratory has identified the following at-risk-parameters.

NPDES WW Effluents | nics:

Phenol “ BOD, TOX tested at bench
Cyanide

Ammonia

NPDES WW Effluents Organics:

GCMS VOA (THM's) Method 624

Drinking Water Inorganic:
Phenol BOD, TOX tested at bench

Cyanide
Ammonia

In the event the Project Manager has identified a possible sample from a
chlorinated waste stream, a RESCHLCK review will be entered into the LabNet system,
flagging the samples for the Log-In personnel. The Log-In personnel will test the
applicable parameters using Potassium-lodide Paper for the presence of residual chlorine
at the time of sample receipt. Additionally, a line item is present on the Sample Receipt
Checklist “Residual Chlorine Check Required” to document if such a check is required. If
such samples show positive for Residual Chlorine, the appropriate personnel (Wet
Chemistry Manager or applicable analyst) will be notified appropriately, and the samples
treated as per method requirements. For those samples received past hours or over the
week-ends, nofification will take place at the next possible time and the samples treated.

In the case of GCMA VOA samples for Method 624, due to interferences
from the required preservative for possible chlorinated samples, the samples must be
verified to be free from residual chlorine. The Project Managers will contact the clients to
verify that samples are being collected prior to chlerination. This verification will be used
as a basis for not requiring a RESCHLCK, unless the Project Manager suspects
otherwise. Upon which the above procedure will be required.

312 All water VOA vials will be checked for air bubbles and excessive head
space. If observed, these items will be documented on the sample receipt checklist or on
an SDR if more than 1 vial of a single sample is affected, in which case the PM will be
contacted. Due to the nature of the sample/analysis, all water VOAs are checked for pH
preservation at the time of analysis. Documentation is preformatted into each instrument
run log.
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3.13 Document any discrepancies on the SDR, i.e., missing samples, broken

bottles, sample spillage, insufficient sample volume, incorrect preservative or
discrepancies in sample ID, etc., and distribute it to the appropriate personnel.

3.14 If there are any problems, call the appropriate PM by referring to the LabNet
Project Number, If the PM for the project is unavailable, the designated alternate PM
should be notified.

3.15 All the COC's must be signed and dated by sample custodians.

NoTE: Login personnel will obtain a second temperature of samples during the
login process when the samples have been outside of cold storage for an inordinate
length of time. If, at that time, it is observed that the temperature is approaching 6°C, the
samples will be stored temporarily in walk-in Cooler 8. The login process will be
completed electronically. The samples will be returned to the login area to complete the
process.

4.0 SHIPMENT RECEIPT CUSTODY RECORD (AFTER-HOUR RECEIPTS)

The laboratory’s routine working hours, which includes Saturday coverage, are defined to
our clients so that trained sample custodians are available to process sample receipts.
When samples are received at a time when the sample custodians are not available or
when samples cannot be logged in at the time of receipt, the samples are placed in a
walk-in cooler and a Shipment Receipt Custody Record (Attachment 4) is completed.
These samples are promptly logged in on the next working day.

Cooler temperatures of unscheduled sample receipts are not taken by non-sample
custodians. By these personnel opening and measuring the temperatures of unscheduled
and after hours cooler shipments, the laboratory “"accepts” custody for the samples
without verification of the COC (i.e., complete sample integrity). Clients are encouraged to
notify their PM of late sample deliveries so that sample custodians are available on-site to
process the receipts.

Samples dropped off after hours are subject to non-compliance due to the short amount
of time that the samples are actually on ice. It will be noted that the samples were
"chilled” and a temperature will be taken during the login process, the next day. This
information is documented on the Shipment Receipt Custody Record,

5.0 SAMPLE LOGIN

5.1 Confirm the information on the COC against the sample labels (for
example: date due, work order number. Enter all analyses requested by the client, from
the COC. Login personnel will document discrepancies between the COC and bottles
received via an SOR (i.e., VOA vials are received, but an 8260 analysis does not appear
on the CQOC). However, all analyses will be logged into LabNet from the COC, unless
otherwise directed by the client. While the bottie labels have analysis on them, they are
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only to be used as a guide, to aid the samplers in decision making in the field. The COC
is a legal document for logging in samples based on field identification and requested
suite of analysis.

5.2 The sample custodians pull up each clients Project from LabNet to process
the samples. All the information necessary to process the samples has already been
entered into the designated Project Number by the PMs to ensure smooth & efficient
sample login.

5.3 The COC is reviewed te ensure comparability between the samples and the
documentation on this form. The custodians complete the form by answering several
questions concerning the sample condition. (These questions are also synonymous with
LabNet's sample receipt checklist). (Attachment 7) Any problems with sample condition
will be noted on the COC and an SDR/LabNet Job Note will be initiated and submitted to
the PM. The PM's will forward the original Log-in Job Note with documentation that the
client was informed and any additional comments to the Report Generation Department.
The Job Note will then be included in the final report. If required by the client, a ¢cooler
receipt form will be filled out containing the same information. All initial sample receipts
and sample subcontracting transfers will be documented on this internal COC.

5.4 A sample number consists of a sequential number that is assigned to a
sequentially assigned Job Number. For example, an assigned Job Number of 223102 for
samples 1 through 10 are noted as 223102-1; 223102-2, 223102-3, efc.. Each container
within a sampling point is also given a unique sample humber to provide for a container-
numbering system that uniquely identifies each sample container.

NOTE: All samples on “HOLD" will be assigned a sample number and legged into
LabNet.
5.5 Samples received that cannot be logged in at the time of receipt, will be

checked for short hold times and quick TAT, and the temperature taken. A LabNet
sample receipt checklist and a copy of the COC will be completed and placed in the login
pending file. The original COC will be returned to the cooler, and the cooler will be
resealed with COC tags. The assigned sample numbers will be documented on the top of
the cooler.

56 The PM will designate the QC or Deliverables within their project (i.e., P1,
P2, L2OFMDL, L3QFND, L4QFRLU, L4AQFAFCE; LAQFCLP, etc..). [Refer to the Data
Management SOP (UDM-001) for a description of the data deliverables.] Additionally, the
Project Managers will identify via an ICOCREVIEW flag, if the samples require Intemal
Chain of Custody tracking and storage.

57 Matrix Spike (MS) and MS Duplicate (MSDs) samples all have one sample
number and are designated within LabNet.
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5.8 For soluble metals analysis, the samples are either field filtered or filtered

by the metals and/or TCLP preparation personnel. Login personnel transport filtered
samples to the lab for filtration.

CLP metal samples are logged-in in batches of 20 samples. (Total and soluble metals
may be logged in different batches.) Different matrices will be in separate batches.

If a sample requires a leachate procedure, the criginal material is assigned the leaching
procedure. A new sample number is created for the leachate and the appropriate tests
are assigned. The maximum batch size will be 20 original samples. The PM and client will
determine what samples are to be spiked.

5.9 After all the COC and sample information is reviewed fo be in agreement,
each sample bottle is labeled with their printed LabNet sample number. In the event that
sample login receives only one (1) sample bottle to be used for all analyses including
Volatiles, a label will be placed over the kd of the bottle indicating that it is the only
sample bottle. Volatiles must be analyzed first. The volatiles analyst will check the label
after their analysis is complete, indicating that the sample can be used for the remaining
analyses. The sample will be stored in the Volatiles walk-in cooler.:

5.10 If a sample requires a quick turnaround time or has a short hold time, the
sample is given directly to the analyst. The Wet Chemistry parameters with short hold
times (48 hr or less) are written on the sample bottle and brought directly to the WC lab
where they are placed on a designated cart. Above the cart is a board where the sample
Job Number, Sample 1D, number of samples and which parameters are required is
recorded. If the sample does not receive any special treatment, it is placed in the
appropriate cooler.

+-CoglerNo.: | Contents: e o
1 (ICOC) | Consecutive sequence of samples requiring intemal COC (ICOC) (i.e., CLP or
Special Project samples requiring ICOC as designated by the PM). This cooler
is kept locked at all times. When samples are needed from this Cooler, the
analyst comes to the sample custodians to sign out the samples on an Internal
Sample Transfer Custody Record {Attachment 5). The samples are then
retrieved from the cooler for analysis. Upon returning the samples, the analyst
will relingquish therm back to the sample custodians by signing the Internal
Sample Transfer Custody Record. The samples are then retumed to the locked
Cooler.
NOTE: Metals digestates that require ICOC will be kept locked in Room
15028 (Located in the instrument laboratory).
2 (ICOC) Consecutive sequence of Metals and Leachate samples; and samples that ars
a waste or solid are also stored in this cooler. Refer to the description listed for

Cooler 1.
3 (ICOC) Fefer to the description listed for Cooler 1.
4 Qrganic extraction samples that are in process (ICOC N/A).
8 Consecutive sequence of GC and GC/MS Volatiles. This cooler is kept locked

at all times. All GC/MS and GC Volatile samples (including ICOCs) samples are
COMPANY CONFIDENTIAL AND PROPRIETARY
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linquished directly aver to this cooler / department.

6 Organic extracts. This cooler is kept locked as may contain ICOC extracts.

7 Consecutive sequence of all Wet Chemistry samples. This cooler is kept locked
as it may contain |COC samples in process.

8 Consecutive sequence of Metals, Cyanide, Sulfide, TOC, non-CLP soils, and

Leachate parameters. Samples that are a waste or solid are also stored in this
cooler. (ICOC N/A)

NoteE: NPDES samples requiring North Carolina DEHNR/DEM certification must ba maintained
at a temperature between 1-4°C. To accomplish this, these samples will be stored in
transferable coolers, along with wet ice, and its own thermometer in each cooler. These coolers
will then be stored within our walk-in coolers. While these samples are in house, until the
analysis has been completed and the final report submitted to the client, the thermometer with
these samples will be monitored two times daily, with at least 4 hours in between readings. The
readings will be recorded on a Cooler Temperature Control Log sheet (Attachment 9).

6.0 SAMPLE LOGIN

With LabNet, the PMs create a Project that has the pre-selected test methods. The
sample custodians pull up the project file in LabNet and use the information to assign the
sample numbers within the Job (set of project samples). Refer to Attachment 6 for
instructions of logging samples into LabNet,

7.0 SAMPLE TRACKING

7.1 All samples will remain in the appropriate coolers prior to and after analysis.
For Cooler 8, the analyst will list the samples they are taking out of the cooler on the
wet/dry board posted next to this cooler.

7.2 CLP/ICOC samples must be relinquished to the analyst. The analyst and
sample custodian must sign the original COC or an Internal COC tracking form (by Job
Number) for relinquishing custody of the samples from the sample custodian to the
analyst. When the samples are returned to the appropriate cooler, the analyst will sign the
custody of the returning sample(s) back to the sample custodian,

7.3 Any change in the sample during the time of custody will be noted on the
COC, i.e., sample breakage or depletion. This information should be passed on to the
appropriate {aboratory personnal and the PM.

8.0 "SuB-OUT ANALYSES" FORMAT

When it becomes necessary to sub-contract samples, the following procedure should be
followed.
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81 The PM in charge of the samples that need to be subbed out will contact

the sample custodians and supply information and paperwork regarding samples/
analyses to be subbed, location of contract laboratory, and any special instructions.

8.2 If any other laboratory personnel contact sample custodians in regards to
sub-contracting samples, they will contact the PM to secure the proper paperwork.

8.3 The samples to be subbed will be removed from the cooler and inventoried
to assure that all the samples are present. If only a portion of the requested analyses are
to be subbed, the samples may have to be split (will be defined by the PM).

8.4 STL’s practice is to log subcontract work on a separate LabNet job. This
enables the laboratory to better track the subcontracted parameters. In order to link the
‘parent’ job to the subcontract job the following procedure will be followed:

1. Parent Job: In the ‘Additional Analysis/Remarks’ field, login personne! will note the
Subcontracted Job Number.

2. Subcontracted Job: In the ‘Additional Analysis/Remarks’ field, login personnel will
note the corresponding Parent Job Number.

3. LabNet: Using the job notes feature, login personnel will indicate the Parent and
Subcontract Job Numbers.

8.5 Along with the paperwork supplied by the PM, the sample custodians will
include a COC with the samples.

8.6 If the sub-contracting laboratory is another STL Laboratory, include the
pertinent client information on the COC, i.e. client name, work order number, etc..

8.7 If the sub-contracting laboratory is a private lab, ensure that the client
information remains confidential, i.e. the client name will be STL, the work order number
will not be noted on the COC, etc.

8.8 One copy of all the paperwork sent with the samples must be made and
attached to the original COC.

8.9 The samples with the appropriate paperwork will be packed in a cocler in
accordance with proper IATA regulations and delivered to the shipping personnel by 4:00
pm.
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8.0 SAMPLE DISPOSAL

If a sample is received broken or is broken in the laboratory, the Environmental Health &
Safety Coordinator (EHSC) will be contacted for proper clean-up procedures. If the
sample is known to be non-hazardous, personnel may salvage as much sample as
possible without contamination and place the original broken container in a plastic bag.
The EHSC and the sample custodians will be informed of the incident. The sample
custodians will document the breakage on the client paperwork and inform the PM of the
incident via an SDR.

The waste sample disposal is handled by waste management department (UWM-001).
General requirements for logins sample/digestate/extract disposal procedures are as
follows:

The standard sample disposal time is 30 days after the report is submitted.
For standard sample disposal, a list is generated from LabNet.
Samples requiring internal COC are disposed of 60 days after the report has been
submitted, unless other arrangements have been specified by the PM.

= The water samples will be taken out of the coolers by the sample custodians. The
numbers will be checked on the bottles to make sure they are the correct samples that
are ready for disposal.
The samples will be taken to the disposal room and the bottles emptied.

+ Non-water samples are disposed of by the waste disposal group. (SOP UWM-001)

» All hazardous samples will be disposed of commercially or returned to the client.

10.0 SAMPLE BACKLOGS

1. All LabNet backiogs are printed by each department or section manager on a daily
basis to review the receipt of additional samples and review holding times,

2. Copies of the COCs and all supporting LabNet paperwork are maintained in the
Job's file folder that is maintained in the data management department.

3. Every morning, the Project Manager reviews all of their LabNet jobs to ensure that

everything was logged in correctly. If there are corrections to be made, they are
changed in the computer, the analyst, section manager, or PM is notified.
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11.0 ATTACHMENTS

Attachment 1: Example: Electronic Temperature Monitoring Diagram / Spreadsheet
Attachment 2: Example: STL’s Chain-of-Custody

Attachment 3: Example: Sample Handling Guide (i.e., Hold Times; Preservation)
Attachment 4: Example: Shipment Receipt Custody Record

Attachment 5: Example: Internal Sample Transfer Custody Record

Attachment 6: Example: LabNet Computer Login Instructions

Attachment 7: Example: LabNet Sample Receipt Checklist

Attachment 8: Example: Sample Discrepancy Report (SDR)

Aftachment 9: Example: Cooler Temperature Control Log

Attachment 10: Example: STL Chicago Sample Acceptance Policy

Historical File: Revision 05: 04/15/92 Revision 11: 11/03/97
Revision 08: 03/11/93 Revision 12: 03/16/99
Revigion 07: 11/15/93 Revision 13: 09/27/00
Revision 08: 07/21/95 Revision 14: 05/29/01
Revision 09 04/08/96 Revision 15: 10/22/02
Revision 10; 04/14/97 Revision 16: 03/15/04

Revision 17: 04/18/05

Reascns for Change, Revision 17.
« Annual Review — Updated Section 2.2 referencing Attachment 10; STL Chicago's Sample
Acceptance Policy
+ Updated Section 3.12 with language to clarify/discuss protocol for handling samples with
Residual Chlorine.
+ Other general review and clarifications on procedures and additional comments on 1COC
samples.

UAQC\SORPSRWSR-001.doc
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Attachment 1.

Example: Electronic Temperature Monitoring Diagram / Spreadsheet
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Attachment 2.

Example: STL’s Chain-of-Custody
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Attachment 3.

Example: Sample Handling Guide (i.e., Hold Times; Preservation)
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SAMPLE HANDLING GUIDE

Inorganic and Conventional Parameters

SEVERN

TRENT

Acidity 3051 P 250 4+2°C 14 days
Alkalinity 31041 P 250 4+2°C 14 days
Ammonia 350.2 P 250 4+ 2°C, 28 days
H;504 to pH <2
Demana @opy 2| 4051, sm 52108 P 1000 4£2°C 48 hours
Bromide 300.0, 8056 P 250 4 +2°C 28 days
Chemical Oxygen Hach 8000 4 +2°C;
Demand (COD) P 100 H804 to pH <2 28 days
Chloride 300.0, 325.2, 9056, B251 P 200 4 +2°C 28 days
Chiorine, Residual 330.4 P 200 44 2°C Immediately
Chromium Vi T196A; SM 3500CrD F 250 4+2°C 24 hours
Color 110.2 P 100 4+ 2°C 48 hours
4 + 2°C, ascorbic acid,
Cyanide 335.2, 9010B/8014 P 100 NEOH 1o o1 > 1l2 14 days
Fluoride 300.0, 340.2, 9066 P 100 4 +2°C 28 days
4+ 2°C,
Hardness 130.2 P 100 HNOs to pH < 2 6 months
Metals 80108, 200 & 7000 series P 100 4+ 2°C; 8 months
HNOz to pH <= 2
245.1, 7470A, 7471A 4 +2°C;
Mercury P 200 HNOs 0 pH < 2 28 days
Nitrogen, Kjeldahl 351.3 p 200 4 +2°C, 28 days
(TKN) H:S0.to pH < 2
Nitrate 300.0, 8056 P 200 4+2°C 48 hours
Nitrite 300.0, 3541, 85056 P 100 4+2°C 48 hourg
Nitrate + Nitrite 3532 F 100 4+ 2°C, 28 days
Hz50,topH < 2
Oil and Greasge 1664RA, 8071B G 1000 41 2°C, 28 days
: H2S04 to pH < 2 y
Phenols 420.2, 9066 G 200 422°C, 28 days
H;S0stopH < 2
365.2, 3M 4500 PE 44+2°C
Phosph , Total ' P = !
osphorus 100 HyS04 to pH < 2 28 days
Phosphate, Ortho 300.0, 365.2 P 100 4 +2°C 48 hours
pH 1560.1, 60408, G041A, P 100 Nans Immediately
29045C
Solids, Dissolved (TDS) 1801 P 100 44+ 2°C 7 days
Solids, Suspended (TSS)| 160.2 P 500 44+2°C 7 days
Solids, Volatile {TVS) 160.4 P 100 4+2°C 7 days
Solids, Total (TS) 160.3 P 100 4+2°C 7 days
Specific Conductance 120.1, 9050 P 100 4+2°C 28 days
Sulfate 300.0, 375.4, 9038, 9056 P 200 4+2°C 28 days




SAMPLE HANDLING GUIDE

Inorganic and Conventional Parameters

TRENT

SEVERN

STL

+ &N acat e,

Sulfide 376.1, 90308/9034 P 500 NaOH to pH > 9 7 days

4+ 2°C,
Total Organic Carbon (TOC} | 415.1, 8080 P 40 H.50. to pH <2 28 days
Total Organic Halides (TOX) | 960208 G-TLC 200 4+2°G, 28 days

{(ambar) HzS04to pH <2

Tatal Petroleum 4 +2°C,
Hydrocarbon (TPH) 1664RA G-TLC 1000 2S04 to pH < 2 28 days
Turbidity 180.1 F 100 4+2°C 48 hours

Organic Parameters

b

Diesel Range Organics a0 , WI DRQ; OA-2 G-T 14 days
(DROY) {WI DRO req. pre-
weighed bottles)
Gasoline Range Organics 8016B; WI GRO; QA1 G-TLS 2x40 4 +2°C, 14 days
(GRO) HClio pH =2
. 44 2°C, 14 days

Volatile Crganics 824, 82608, CLP G-TLS 2x40 HCl to pH < 2 10 days for CLP
Pesticides (Qrganochlorine . 7 days to extract
or Organophosphorous) and g?_?, 8081A, 8082, 8141A, | G-TLG 1000 4+2°C, pH 5-8 40 days to analyze
PCBs (where applicable) {(amber) 5/35 days for CLP

. - G-TLC 1000 - 7 days to extract
Chlorinated Herbicides 8151A (amben) 4 +2°C 40 days to analyze

. 7d

Semivolatile QOrganics 625, 610, 8270C, 8310, G-TLC 1000 4+2°C 40 33‘;;‘{3 ::::ﬁftze
g&’;::;.txlynuclear CLP (MS Only) {(amber) 5/35 days for CLP
TCLP Parameters

Volatiles 14 Not Applicable 14 28
Semivolatiles 14 7 40 61
Mercury 28 Not Applicable 28 56
Metals 180 Not Applicable 180 360

Referances: 40CFR Part 136 Tables IA, IB, IC, 1D & IE and Tabla 1I, and othars,
“The methods fisted are for typical EPA referances, except for SM, which refers to Standard Methods for the Examination of Water and Wastewats: (14t Ediien),

For arganic parameters, add sodium thiosulfate if residual chlorina Is prasent. Soil samples should be eollactsd in 4-8 oz glass conteiners with a Teflon™lined cap
and preserved at 4 + 2°C. No praservative required for waste samplas axcept 4 + 2°C for volatiles. Teflon® is a registared tradamark of E.I. du Pont,

Acronymn Dafinitlons:

P Polyathylane
G Glass

G-TLC  Glass with Teflon™lined cap

All rights resarvad. Copyrght 2003

G-TLS
PTFE
CLP

Glass with Taflon™lined septum
Fluoropolymsr Resin / Teflon®”
EPA Contract Laboratory Program

Severn Trent Laboratories Inc.

STL Chicago
2417 Bond Street

TEL: (708) 534-5200
FAX: (708) 534-5211
Unlversity Park, IL 60466  www sil-inc.com
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. Attachment 4.

Example: Shipment Receipt Custody Record
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STL Chicago
Shipment Receipt Custody Record

STL Number; COC Tape was present on outer package. Yes No
Carier: COC Tape was unbroken on cuter package: Yes No
Shipping Receipt Number:

Date Received:

Time Recefved:

Project Name:; Signature:

Interim Storage Location': Date / Time:

Person Receiving Shipment:

‘Mote. The sample coofer(s) {circle one): a) delivered via non-overnight carrier and placed in secured ﬂoaam prior to processing the next working day.
B were placed in secured refrigerafion with temperatures taken the nexf working day pri

¢l fermperatures were taken upon receipt, placed in securad refrigeration storage with the processing completer on_the next worki

COC Taps was present on outer package: Yes No
COC Tape was unbroken on outer package: Yes No

Relinguished to:
Person Unpacking Shipment; Signature: Date: Time;

Comments:

Signature: Date:

CHI-22-11-MWE-10/¢2
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Attachment 5.

Example: Internal Sample Transfer Custody Record
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Job Mo:

Intra-Laboratory Internal Sample Custody Transfer Record

STL Chicago

Ciient:

Sample No.

Analysis

Relinquished by:

Received by:

Date

Time

Comments

CHI-22-11-019/A-12/02
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Attachment 6.

Example: LabNet Computer Login Instructions
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STL Chicago
Work Instruction for LabNet Computer Log-In

Sample Log-In

L

1.
2.
3,

Enter your initials at the “login:” prompt(enter)
Enter your password at the “password:” prompi(enter)
Enter “LabNet” at the “$” prompt

At the Main Menu:

4,
5.
6.

Select 4-LabNet Job Login(enter)
At the LabNet Job Login Screen:
Select 1-Login Job{enter)

At the Login Job screen: .

7.
B.
8.
10.
11.

12.
13.

14,
15.
16.

17.
18.
19.

20.
21.
22,

23.
24.
25.
28,

27.

28.
29,

M A

Location code never changes(enter)

Enter Job Number-Select “Enter” from your keyboard and LabNet will inquire “Do you
want to start a new job?"

Select “Y” on your keyboard and LabNet will assign the next available job number.

Enter through the Job Status section and the job will be set to *A’(Active).

Enter Project Code-Enter the 8 digit code for the particular project you wish to access to
log in the job or select F1 to look up from a list of projects.

A project description should appear next to the 8 digit number, after entering.

Your cursor should now be on the Cust. Project ID. Enter the same information found
after the 8 digit project number(as much as possible). It will appear as upper case
lettars.

Enter through the JDE Acct. section

Enter through the Login Person section{your initials should appear).

Enter through the Report Code section. Note if CLP deliverable,(job should be logged
as an “Internal”, complete with Internal COC'’s filled out).

Enter through the TAT section(a TAT shouid be assigned)

Enter through the Date Received section(the current date should appear)

Enter through the Due section(the due date will be calculated based on the date
received and the TAT).

At the Login Job Menu:

Cursor through the Customer information ifem

Select “Enter” at the Sample Receipt Check List-answer all of the questions with a "Y"
or “N”, that pertain to this job. If some questions do not pertain, then skip them. Ensure
that a temperature is entered on the Check List at the temperature question.

Select F2 to save the Check List and return you to the Login Job Menu,

Cursor through the Sample Questions ifem

The Jobs’ Samples line should be highlighted. Select “Enter” on your keyboard.

Your cursor should now be on the blank Sample# column. Select “Enter” and LabNet
will inquire “Do you want to Start a New Sample?” Select “Y” on your keyboard and
LabNet will bring you to the Sample information screen.

At the Customer |D-Enter the customer ID as it appears on the COC(Enter). The
Received Date should already appear. Enter the time(Military), of which the samples
were received that day(Enter).

Enter the Sample Date-Time as they appear on the COC(Enter).
Enter through the Sample logger section{your initials should appear).

—-F ~ /L M Ad nanlh A i



30.

31.
32,

33.
34.
35.

36,

STL Chicago
Work Instruction for LabNet Computer Log-In

At the Sample Matrix prompt. Select F1 and a menu should appear with a fist of
Matrices. Select the matrix which applies to that sample(Enter). The menu will go away
and the matrix selection you've made should appear.

Enter through the Report Sample section.

At the QA/QC Regquired(Y/N) section-if matrix QC is required on this sample, enter “Y".
If not, leave as "N”,

Enter through the Sample Type-one should appear.

Enter again and the cursor should be on the first line of the Enter Answers column.

At this point, the sample bottles need to be recorded for all samples. While your cursor
is on the Enter Answers column, Select SF2 to get to the Job Sample Bottle List.

Your cursor should be on the Bottle 1D column. Select Enter, and LabNet will ask you
“Generate a New Bottle 1D?". Select Y(yes) and a new bottle ID Number will appear and

 the cursor will move to the “Type” column, Select F1 and all the bottle types in the

37.

38.

39.

40.

41.

42.

Note:

database, will appear. Find the bottle type your looking for by moving your cursor up
and down the list. When you find the bottle type you need, select ENTER and that bottle
type will appear on the Type line,

The cursor will then move to the Preservative column. Select F1 and all of the
preservative types in the database will appear. As in the bottle type list, find the correct
preservative by moving the cursor, select ENTER and it will appear on the Preserv. line.

The cursor will then move to the “F(filtered), column. Select *Y" or “N" to document that
samples’ filtration.

The cursor will move to the Condition column. This column will accept text only. A brief
comment on the condition of the sample(i.e., LTD Volume, To be Filtered, etc..), could
be stated here. A blank line will be interpreted as nothing wrong with the sample. If no
entry is needed TAB or ENTER through this section.

The cursor should now be on the Volume column. This column will also only accept text.
A brief description of the volume of the sample is only needed if L.TD VOLUME is rec'd.
While the client may have sent in a 1-Liter bottle, it may only have 500 mLs of sample in
it. A comment here will document and inform the lab.

If text is not needed, TAB or ENTER through to the next column.

Your cursor should be on the Cont/Bin column. This is where log-in designates which
walk-in cooler each bottle will be stored in. Select F1 and cursor up or down to find the
cormect cooler for where the bottle(s) will be stored. Once the correct cooler is found,
Select ENTER and the cooler number will appear and the cursor will move to the Bottle
ID column to start the process over for the next bottle.

If you have multiple bottles for one test (ie., 3 - 40 mL vials for VOA's), enter the
information for one of the bottles. The information for that one bottle can be copied.
Place your cursor on the Bottle D column of the first bottie to be copied. Select F1,
LabNet will ask: “Would you like to Duplicate bottle *000000*7”



STL Chicago
Work Instruction for LabNet Computer Log-In

43.  Select “Y" and another screen will ask: “How Many Duplicate Bottles”. Enter the number
of bottles to be copied and LabNet will assign new numbers to them and copy all of the
information from that bottle.

44. Once all of the sample bottles are entered, Select F2(SAVE). LabNet will automatically
save the selections and return to the Sample Number Screen.

45, Select F2, Escape, and LabNet will return to the Jobs Samples Screen.

46. Once all sample information is entered for 1 complete sample, it is possible to “copy”
that information for other samples. This will ease the sample log-in procedure. To do so,
place your cursor on the first sample line. Select F&. LabNet will ask several questions:

47.  Would you like to duplicate sample number 1, (select “Y")

48. Do you want to duplicate all of the sample information? Y/N

49. This sample has bottle info-create ID's and Duplicate the botties?(select “Y”)

50. A box should appear asking “how many samples”. Enter the number of samples needed
to complete the job. Select ENTER. Sample 1 should be duplicated exactly as it was
logged. Now, change information per sample (i.e., sample ID, date, time, etc.). If there is
one particular sample that has less sample bottles than sample 1, cursor down to that
sample, select SF5. This will “zoom” in on that samples bottles. Cursor down to the
bottle not needed, and select F3. LabNet will ask “do you want to delete this row?”
Select “Y" and the row will be deleted. If you are done, select F2 and the changes will
be saved.

51. Selecting Methods

52.  From the Job Menu, select “Jobs’ Methods and Tests in a Group of Samples”

53.  This screen is used to log methods and their tests into a group(range), of samples. The
cursor will be on the “Group Number” field. Select ENTER, and LabNet will prompt *Do
you want to START a NEW GROUP?". Select “Y" and the system will generate a new
group number and move the cursor to the "Description” field.

54. This is a text field. Enter a brief description of the samples about to be logged in (i.e.,
VOA/Soils, Metals/Waters, EB, TB, etc.). Select ENTER and the system will move the
cursor to the “Sampie Range” field.

- 55, Enter the range of the samples to be logged.

56.  Pay particular attention to the range selection to be made:

57. Example: If you have soils and waters on the same job, log them into different Groups.
If samples 1-5, and 7-10 are soils, the Sample Range should be 1-5,7-10. Use of a
comma is needed for LabNet to recognize a separation of sample 5 and sample 7.

CHECK TO ENSURE THE SAMPLE RANGE SELECTED IS CORRECT! ONCE YOU
MOVE FROM THE SAMPLE RANGE, IT CAN NEVER BE CHANGED.

58. Select ENTER after the Sample Range has been checked. The cursor should move to
the first line under the “Method” column.

59.  Select SF1. This will bring up 2 Menu, “Type of Analysis Zoom", of 3 items:

60.  1)This Jobs’ Project Analysis Groups

61. 2)This Jobs Customer Analysis Groups

§2.  3)General Systems Analysis Groups

— - - - P R R R A Y L L L



63.
64.

65.

66.

67.

S$TL Chicago
Work Instruction for LabNet Computer Log-In

ALWAYS SELECT #1l

After selecting #1, this will prompt the system to find the analytical methods, selected by
the Proj. Mgr., for this Project/Client. There may be several groups of methods to
choose from. At this point, cursor through the different groups, and view the methods
within the different groups. The methods and their description will appear in the middle
of the screen.

Once you find the particular group from which to log the methods, select F8 to “Zoom”
into that particutar group. The cursor should now be on the first method of that group.
Gursor down through the group to find the particular method needed to log for the
Range you've selected. Select ENTER and that method will be highlighted. If the entire
group of methods is to be logged, Select F11. All of the methods within this group will
be highlighted.

Once the method is highlighted, Select F7 o "Return Selection” to the Range of
Samples to be logged for this methed. The system will now return to the previous
screen(where you selected the Range, its’ description and Group#). The method that
was highlighted and Returned will appear in the Method column along with its’
Description, Method TAT, Destination, etc.

To complete the process, Select F2. The system will now SAVE the method to that
Range of Samples. Notice at the bottom of the screen that LabNet will tell you it is
“Saving Sample 1, 2, 3°, etc.

Repeat this process for logging other Groups/Ranges.

Jobs’ Reviews and Work Processes

- 68.
69,
70.
71.
72.
73.
74,
75.

76.
77.
78.

79.
80.
81.
82.

83.
B4,

At the Job Menu, Select Jobs’ Reviews and Work Processes.
Several Reviews selected by the PM should already appear.
There are four (4) Reviews that EVERY job will be logged in for:
LOGIN

PRICING

REPORT

INVOICE

Ensure that these 4 are selected.

If there is data to be faxed to the client on a quick TAT:

Mave cursor to a blank line. Select F1. A list of Reviews will appear. Cursor to the
FAXDATA Review and Select ENTER. This will highlight the review chosen. Select F4,
This will Return the Selection to the Review list.

if you have selected a FAXDATA review, you MUST add a Fax Due Date.

Move the cursor to the FAXDATA review. TAB across to the Due Date column.

Enter the fax date.

Ensure that the DUE DATE DOES NOT fall on a Weekend day or a Holiday.

Once a fax date is entered, a Report Due Date MUST be entered.
Move cursor to the Report review. TAB across to the Due Date column.

AL Am o dd mAADEA RC nd



85.

STL Chicago
Work Instruction for LabNet Computer Log-In

Enter the Report Due Date. The Report Due Date should match the Hardcopy
Date(*Due” section at the main job menu).

Bottle Labals

86.
87,
88.
89.

90.

Note:

From the Job Menu, select “Job Login Reports”.
Cursor to the “Print Folder Labels”. Select F4. An “X” will appear.
Cursor to the “Print Sample Labels”. Select F4. An "X" will appear.
Select F7. LabNet will print the Folder labe! selected. When the print job is finished,
another screen will appear with information about the sample labels.

Total Number of Samples

Beginning Sample

Ending Sample

Labels/Sample

Description

Barcode? Yor N

Selecting E7 will print all the sample labels for the entire job.

Each label will have a unigue number and exact information previously entered

for that bottle (type, preservative, filtering information, Bin#, etc..).

91.

92.

It is important to ensure that the correct label assigned to a particular bottle, gets placed
onto its” exact matching bottle.

Example:
A Plastic 1000 mL, Cool 2°C-8°C for Bin-7 label should not go on a VOA, 40 mL

preserved w/HCI, for Bin-5.

After placing the labels on the proper bottles/jars. Move the samples to their proper
walk-in coolers. Put the folder label on a folder. Put the clients’ COC and any other
documentation in the folder. Place the folder in the bin to be copied and distributed to
the laboratory.

This completes the login process for that job. Select F2. This wilt save the job into the system.

1 MmN oAd NAOTA AR TRA
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Attachmant 7.

Example: LabNet Sample Receipt Checklist
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rpisckl Job Sample Receipt Checklist Report

ve

Job Number.: 236018 Location.: 57222 Check List Numbar.: 2

Description. s

Customer Job ID.....: Job Check List Date.: Date of the Repart,,.; Q4/26/2005
Project Number,; 20004601 Project Description.: WS PES Study Project Manager.....: tap
Customer.......: STL Chicago Laboratory QA Projects Contact.: Terese Preston

Guestions 7 (Y/N} Comments

Chain-of-Custody Present?. ... vesrsscivnrnnnnnnnns

Were samples dropped off at or picked up by ETLY.. N
Custody seal on shipping container?............... N

oo If Myesd custody seal TRtAct? ..o . sinniassins

Custody seals on sample contalners?,.............. N
...If "yes", custody seal intact?...... rrravessen
Samptes jeed?. .. nniin i i ir e ie i .- N

Temperature of cooler acceptable? (4 deg € +/- 2).
Samples received intact (good cordition)?e........
Volatile samples acceptable? (no headspace).......
Forrect containmers wsed?. . ... .iiiiiiiiiiinns .
Adequate sample volume provided?. ... ..........
Samples preserved correctly?. ... .. iiiiiiinaas
Samples received within holding-time?........ccuus
Agreement between COC and semple labels?..........
Radioactivity at or below background levels?......
A‘Sample Discrepancy Report (SDR) was needed?..... N
Residual Chlorine Check Required?

If samples were shipped was there sn air bill #%.,

Sample Custodian Signature/Date...........ccevenns T  tap

Fage 1
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Attachment 8.

Example: Sample Discrepancy Report (SDR)
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STL CHICAGO Sample Discrepancy Report (SDR)

| Lab Job #

Client Analyses
Contact

Project

Phone Matrix [] Water [[] Soil [] Other

Fax
Deliverable Level 43203014 CIMDLW [JRLUWU [IND
[1 Other

COC Received: [ ]Yes [ No Quote from PM: []Yes [ No

1A Type of Discrepancy
COC/Sample LOG-IN Client Unit
(14D Discrepancy [1 Rec'd past Hold Time [ Leg-in past hold time [ Changed Analyses {1 Analyzed past hold time:
[T Incamplets [C] iImpropsr Presarvative  Log-in arror O Impropar Bottle Type [ Missing Sampla/Extract
O Unraadabla [_] Miszing Sample/Extract ] Label unreadable [ Insufficiant Sampla
{1 Cooler Temp. ol  [] Container Broken [3 Insufficient Sample
[ Quote Discrepancy [J-Sample tost
[] Bubblas in YOA Vials [_]-Suspect Contamination
‘[ ] Other [ TEDD

1B LabID COC/Client ID Description of Deficiency or Discrepancy

| Initiator: | | Date:

PM Established Action Plan

[ Cancel [] Bottlefjar replaced [] Change Tesi code fram: To;
O Add [ Lid replaced [ Change due date from: To:
[ Flace on Hold ] Analyze past hold ime | [7] Include in case narrative
] Log-ir [] Preserve then analyze | [[] Amend EDD
Subcontract "] Analyze O other
Initiator Completion
Name Special Actions Initial Date Initial Date

B O W~ O Ja LN =

Distribution

Final Approval of All Actions

| Wet Chem [ 1 8end Capy to Client
[l Gems [ ] Digestions Notes:
] Metals [] Extractions
[] Distribution to QA [ Other PM Signature:

Date:

CHI22-08-011/G-09/03
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Attachment 9,

Example: Cooler Temperature Control Log
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STL Chicago
Internal Cooler Temperature Control Log

Job Number: | Date Received:

Cooler Number:

Thermometer ID: Thermometer Correction Factor;

Date Time Temperature | Evaulation | Comment Initials
Reading :;- accaptabla;
Not adjusted = Not
Em':raa::t:grs\ factg:) :;:qc;g;;l;ia (©A

Reviewed by: Date:

CHI-22-11-020/A-03/04
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Attachment 10.

Example: STL Chicago Sample Acceptance Policy
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s O 1L

FRENT

STL CHICAGO SAMPLE ACCEPTANCE POLICY

The following describes STIL Chicago’s Sample Acceptance Policy. Upon receipt of
samples at the facility, the laboratory will assess all samples based upon the following
criteria. The purpose of such criteria is to maintain the integrity of the samples and ensure
that proper sampling and preservation procedures have been followed. Samples found to
be in ‘non-compliance’ will be formally addressed and documented by internal operating
procedures. Subsequent analysis of such samples may or may not proceed, and would be
determined by discussion with the appropriate parties involved.

Samples are considered ‘compromised’ if the following conditions are observed upon
samples receipt:

Cooler and/or samples are recetved outside of temperature specification.

Samples are received broken or leaking.

Samples are received beyond holding time.

Samples are received without appropriate preservation.

Samples are received in inappropriate containers.

Sample ID’s on the COC do not match samples received.

COC 1s not properly completed or received, as determined by log-in per‘;cmnel
‘ Breakage of any Custody Seal. :

Apparent tampering with cooler and/or samples

Headspace in volatile samples.

Seepage of extraneous water or matenal into samples

Inadequatc sample volume. ‘ :

Illeglble 1mpermanent or ncn—umquc sarnple labehng

ERF RSN N R

Tlh'is policy will b§ madc _s__waiigbl; to all 8TL Chicago clients where applicable.

CHI-22-11-021/A-1 1/04
Updated: 11/22/04

Severn Trent Laboratories, Inc.
STL Chicagep = 2417 Bond Street, University Park, IL 60466
A part ot sevam legnt piz Tel 708 534 5200 Fax 708 534 5211 » www.sthine.com
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STATE OF ILLINOIS

ENVIRONMENTAL PROTECTION AGENCY
NELAP - RECOGNIZED

ENVIRONMENTAL LABORATORY ACCREDITATION

is hereby granted to

STL CHICAGO
2417 BOND STREET
UNIVERSITY PARK, IL 60466-3182

NELAP ACCREDITED
ACCREDITATION NUMBER #100201

According to the llinois Administrative Code, Title 35, Subtitle A, Chapter Il, Part 186, ACCREDITATION OF
LABORATORIES FOR DRINKING WATER, WASTEWATER AND HAZARDQUS WASTES ANALYSIS, the State of
lllinois formally recognizes that this laboratory is technically cormpetent to perfarm the environmental analysss listed on the
scope of accreditation detailed below.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part 186 requirements
and acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable
requirements of Part 186. Please contact the lllinois EFA Environmental Laboratory Accreditation Program (IL ELAP) to
verify the laboratory's scope of accreditation and accreditation status. Accreditation by the State of lllingig is not an
endorsement or a guarantee of validity of the data generated by the laboratory,

R Sard Side

Ren Turpin Scott D, Siders
Manager Accreditation Officer
Environmental Laboratory Accreditation Program Environmental Laboratory Accreditation Program

Certificate No.: 001234

Expiration Datg: 04/30/20086

Issued On: 04/12/2005

Page 1 of 11




State of lllinois Certificate No.: 001234
Environmental Protection Agency
Awards the Certificate of Approval

STL Chicago
2417 Bond Street
University Park, IL 60466-3182

According to the lllincis Administrative Code, Title 35, Subtitle A, Chapter II, Part 186, ACCREDITATION OF LABORATORIES FOR DRINKING
WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of Nlinois formally recognizes that this laboratory is tachnleally
competent to perform the environmental analyses listad on the scope of acoreditation detailed below.

The laboratory agrees to perform alt analyses isted on this scope of accreditation accarding 1o the Part 186 requirements and acknowledges
that continuad aceraditation bs dependent on suceessful ongoing compliance with tha applicable requirements of Part 186, Please contact the
liinclz EPA Envirohmanital Labaratory Accreditation Program (IL ELAP} to verfy the iaboratory's scope of accreditation and accreditatlon
stalus. Accraditation by the State of Ilincis is not an endorsemant ot a guarantes of validity of the data generated by the laboratory.

Drinking Water, Incrganic

SM21208,18Ed
Colar

SMZ21308,18Ed
Turbldity

SM21508,18Ed
Odar

SM23208,18Ed
Alkalinity

SM23308B,18Ed
Carrosivity (Langlier Index)

SM2340B, 18Ed
Hardnass

SM2340C, 18Ed
Hardness

SM25108,18Ed
Conductivity

EM2640C, 18Ed
Tatal Dissclved Solids

SM4800CIF 18Ed
Chlorina

SM4SOOCN-CE18Ed
Cyanide

SM4500F-C, 18Ed
Fluonde

SM4500H-B,18Ed
Hydrogen ion {pH)

SM4500N0O2E, 18Ed
NMitrite

SMES00NQ3F, 18Ed
Nitrate

SMA500P-E, 18Ed
Orthophosphate

SM5310C, 19Ed
Disaélved Organic Carbon Total Crgante Carbon (TOG)

Page 2 of 11



State of Illinois

Environmental Protection Agency
Awards the Certificate of Approval
STL Chicago

2417 Bond Street
University Park, IL 60466-3182

Drinking Water, Inorganic LISERPATS0. 1
Hyerogen ipn (pH)
USEPAT80.1
Turkidity
USEFPAZ200.7R4.4
Aluminum Arsenic
Barylium Cadmium
Chromium Coppar
Iron Magnasium
Nigkel Silica
Sodium Zing
USEPAZDO SR2 2
Antimony Arsenic
Chromium Lead
Silvar Thallium
UBEPA245.1R3.0
Marcury
USERPAJO0.0R21
Chloride Fluarlde
Nitrite Orhophosphate
USEPA353.2R2.0
Mitrate

Hazardous and Solld Waste, Inorganle

1070

Ignitability

1311

TCLP (Organle and Inorganic)

1312

Synthetic Precipitation Leaching Procedura

5050

Bomp Praparation

60108

Aluminum Antimony
Barium Beryllium
Cadmium Galeium
Cobalt Coppar
Lead Magnesium
Mulybdenum Nlckel
Salenlum Silica
Sodium Strontium
Tin Titanium
Zinc

7041

Antimony

Certificate No.: 001234

Barlum

Calcium
Hardness (calc.)
Manganese
Silvar

Cadmlum
Selenium

Nitrate
Sulfate

Arsenic
Bargn
Chromium
Iron
Manganesa
Potassium
Silvar
Thallium
Vanadium

Page 3 of 11



State of lllinois

Environmental Protection Agency

Awards the Certlflcate of Approval

STL Chicagao
2417 Bond Strest
University Park, l. 60466-3182

Certificate No.:

Hazardous and Solld Waste, Inorganic 70604
Arsenle
7131A
Cadmium
7191
Chromium
7196A
Chomium V|
7421
Lead
T470A
Marcury
7471A
Mareury
7740
Selanium
7761
Silver
7841
Thallium
ao108
Cyanida
9014
Cyanide
DOXE
TOX - Total Organle Halides
Q0308
Sulfidas
8034
Sulfides
90358
Sulfate
20408
Hydrogen lon (pH)
9041A
Hydregen lon (pH)
045G
Hydrogen lon (pH)
2050A
Specific Conductansa
Bo56
Bromidg Chioride

Fluoride

001234

Page 4 of 11



State of lllinois Certificate No.: 001234

Environmental Protection Agency
Awards the Certificate of Approval
STL Chicago

2417 Bond Street
University Park, IL 60466-3182

Hazardous and Soild Waste, Inorganic 9056 Nitrate
Nitrite Phosphate Sulfate
9060
Total Organic Carban (TQC)
4066
Phanolics
0718
Ol and Grease Extraciable
2081
Catlori-exchanga Capacity
S095A
Paint Flitar
2251
Chiloride
Chapter 7/8014
Raactive Cyanide
Chapter 7/9034
Reactiva Sulflds

Hazardous and Sofld Waste, Qrganic

80158
Diesel ranga organles (QRO) Gasoline range organics (GRO}
80B1A
44000 4 4-DDE 4 4-DDT
Alachlor Aldrin alpha-BHC
alpha-Chlordana Afrazine beta-BHC
Chlordane - not otherwise spacifiad dalta-BHC Dlakdrin
Endosulfan | Endosuilfan 1| Endasulfan sulfate
Endrin Endrin aldehyde Endrin ketona
gamme-BHC (Lindana) gamma-Chiordane Heptachlor
Heaptachlor epoxide lsodrin Kepone
Methoxyehior Slmazine Taxaphens
8082
PCB-1016 PCB-1221 PCB-1232
PCB-1242 PCB-1248 PCB-1254
PCB-1260
8141A
Dimethoate Disuifoton Famphur
Malathion Parathion athyl Parathion methyl
Phorate Sulfotepp Thionazine (Zinophos)
8151A
245T 24,5TP (Silvex) 24-0
24-DB 4-Nitrophenol Dalapon
Dlcamba Dichlgroprop Dincseb
Fentachlorophenol Picloram
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State of lllinois

Environmental Protection Agency

Awards the Certificate of Approval

STL Chicago
2417 Bond Street
University Park, IL 60466-3182

Certificate No.: 001234

Hazardous and Solld Waste, Orgenic
1,1,1,2-Tetrachloresthane
1,1,2-Trehloroethane
1,1-Dichloropropena
1.2 4-Trichlorobenzena
1.2-Dibromeoathane (ECB)
1,2-Dichloropropane
1,3-Clchlorobenzene
1-Chlorohexana
2-Butancng (Methyl ethyl ketone, MEK)}
2-Chlorotsluiene
2-Methyinaphthaleng
4-Methiyl-2-pantanche (Mathyl iscbutyl ketone, |
Acrolein (Propenal)

Benzene
Bromodichicromethane
Carbon disulfide
Chioredibromomeathane (Dibromachioromethar
Chlorameathane
Dibromornethane

Ethyl acetata

Ethylbenzene
Isupropylbenzeneg

Mathyl athyl ketons

Methyl methacrylate
MNaphthalena

o-Tafuiding
p-lsopropylioluens
sac-Butylbenzana
Tatrachloroethens
trang-1,2-Dichloraethens
Trichlorpethena

Vinyl acatate

Xylenes (Total)
82706

1.2.4 5-Tatraghlorobenzens
1,2-Diphenylhydrazine
1,3-Dinitrobenzans (1,3-DNE)
1,4-Naphthoquinong

2,34 6-Tetrachiprophenal
2.4-Dichlornphennl

2 4-Dinitrotaluane {2, 4-DNT)
2-Acatylaminoflusrane
2-Methylnaphthalena
2-Nitroanlling

3. F-Dimethylbenzidine
4,6-Dinitro-2-methylphencl

826058
1,1,1-Trichlarsethane
1,1-Dizhleroethana
1.2,3-Trichlorobenzena
1,2,4-Trimethylbanzena
1.2-Dichlarobenzens
1,3.5-TCR
1,3-Dichloropropanea
1-Chlorohaxaneg
2-Chloro-1,3-butadiene (Chlorapreng)
2-Hexanona
2-Nitropropane
Acetone
Acrylonitrile
Bromobanzens
Eromaform
Carbon tetrachlotide
Chlorosthane
vig-1,2-Dichioroathens
Dlchlerodifluoremethana
Ethyl sther
Hexachlorobutadiens
Malanonitrite
Mathyl iodide (lodmathane)
Methyl-t-butyl ather
n-Butylbenzana
o0-Xylang
Fropionltrile (Ethyl cyanlde)
Styrane
Tetrahydrofuran
trans-1,3-Dichloropropana
Trichlorofluoromethane
Vinyl chioride

1.2 4-Trichlorobenzene
1,3,5-Trinltrobenzene (1,3,5-TNB)
1.4-Dichlorabenzens
1,4-Phenylanediamina
2,4,5-Trichlorophenol

2 4-Dimethylphengl
2,6-Dichlorophencl
2-Chloronaphthalene
2-Methylpyridina (2-Picolina)
2-Nitrophenol
J-Mathylchotanthrens
4-Aminoblphenyl

1.1,2,2-Tetrachloroathana
1,1-Dichioroathans
1,2,3-Trichloropropane
1,2-Dibrome-3-chleropropana (DBCP)
1,2-Dichloroathane

1,3, 5-Trimethylbanzans
1,4-Dichlorobenzens
2,2-Dichloropropana
2-Chlaroathyl vinyl ether
2-Mathi-1-propanol (lsebutyl alcohol)
4-Chilorotolusna
Acatonitrile

Allyl chlorlde
Bromochloromethane
Bromomethane
Chlorobanzeng

Chlaroform
cls-1,3-Dichloroprapene
Dichloromethane (Mathylene chiorlde)
Ethyl mathacrylate
Isopropyl athar
Mathacrylonitrile

Methyl isabutyl ketona
m-Xylane

n-Propylbenzena
Pantachlorosthane
p-Xylene

tert-Bitylhenzena

Toluene
trans-1,4-Dichloro-2-butane
Trichiorotrifluareethane
Vinylldana chloride

1,2-Dichlorobenzsna
1.3-Dichlgrobenzena
T.4-Dicxang
1-Naphthylamine
2.4,6-Trichlorophanol
2,4-Dinitrophancl

2 8-Dinitrotoluena (2,5-0NT)
2-Chlorophenol
2-Naphthylamine
3,3"Dichiorabenzidine
3-Mlirganiline
4-Bromopheny| phenyl ether
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State of lllinois

Coertificate No.: 001234

Environmental Protection Agency

Awards the Certificate of Approval

STL Chicage
2417 Bond Strest

University Park, IL 60466-3182

Hazardous and Solid Waste, Organic

4-Chiomaniline
4-Nitrophangl
7, 12-Dimathylbanz(a)anthracena
Acetgphenona
Anthracena
Banzo(ajanthracena
Banzo(g,h,ijperyena
Benzyl alcohot
Bls(2-chloroisopropyl) ather
Carbazole
Diallate
Diathyt phthalate
Di-n-cctyl phthalate
Ethyl methanesulfonate
Hexachlarobenzena
Hexachloroathane
Indeng(1,2,3-cd) pyrene
m-Crasal (3-Methylphenel)
Methyl mathanesulfonate
N-Nitrosodiethylamine
N=Nltrosodi-n-propylamine
N-Nitrosomearpholineg
o-Cresol (2-Mathylphenol)
p-Crasol (4-Methylpherol)
Pentachigronitrobenzena
Phenanthrene
Fronamide
Pyriding

8310
Acanaphthana
Banzo(ajanthracans
Benzo(g,h,)parviene
Dibenz({a hjanthracene
Indenaf1,2,3-cd) pyrans
Fyrena

8330
1.3,5-Trinitrohenzena (1,2,5-TBN)
2 4-Dinitretoluene (2 4-DNT)
4-Amino-2,6-dinltrotoluena (4-Am-DNT)
m-Nitrotaliene (3-Nitrotaluene, 3-NT)
o-Nitratoluane (2-Mitrotalusne, 2-NT)

Wastawater, Inorganic
HACHB00a
Chemical Oxygen Demand (COD)
EM3500Cr-0,18Ed

g2roc
4-Chlorophenyl phenyl ethar
4-Nitroquinoline-1-axide
Acenaphthena
glpha,alpha-Dimethyiphensthylamine
Aramite
Benzo(a)pyrene
Benzo(k)Auaranthene
Bis(2-chloroathoxy) methane
Bis(2-athythexyl) phthalate
Chlorobenzilata
Dibenz(a,h)anthracane
Dimethy phthalate
Dinpgeb
Fluaranthene
Hexachlorotwtadiene
Haxachlorophena
lzapharone
m-Dinltrobanzens
Naphthalenha
N-Nitrogodimethylaming
N-Nitrosadiphenylamine
N-Nitrosoplpatiding
o-Tolyidine
p-Dimethylaminoazobanzane
Fentachlorophenol
Fhenol
Pytane
Safrola

Acanaphthylena
Benzo(m)pyrena
Benzolk)fiuoranthene
Flugranthena
Naphthalens

1,3-Dinftrobenzena (1,3-DNB)
2,6-Dinitiutoluene (2, 6-DNT)
Haxahydra-1,3, 54rinitro-1,3 5-tiazine (RDX)
Nitrobenzene

p-Nitrotsluene (4-Nitrataluene, 4-NT)

4-Chiloro-3-methylphenol

4-Nitroanlline
5-Nitro-o-taluidine
Acanaphthylans

Aniling

Benzldins
Benzo(b)flucranthene
Banzoic acid
Big(2-chloroathyl) ethar
Butyl banzyl phthalate
Chrysene

Dibenzefuran

Di-n-butyl phthatate
Diphenylamine

Fluorene
Hexachlorocyclopantadiena
Hexachloropropena
Isosafrole

Methapyrilene
Nitrabanzena
N-Nitrasadi-n-butylamine (N-Nitrosodibutylam
N-Nitrosomethylethylaming
N-Nitrogopyrrolidine
Parathion
Pentachiorobenzene
Phenacetin
p-Phenylanadiame
Pyriding

Anthracene
Benzo(b)flucranthana
Chrysene

Flugrena
Phananthrene

2,4,6-Trinitrotoluene (2,4,6-TNT)
2-Amine-4.6-dinitroteluene {2-Am-DNT)
Methyl-2,4.6-ttinltrophenylnitramine (Tetry)
Octahydre-1,3,5,7-tetranitro-1,3,5, 7-letrazocln
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State of lllinois

Environmental Protection Agency

Awards the Certificate of Approval

STL Chicago
2417 Band Street
University Park, IL 60466-3182

Wastewsler, Inorganic
SM4500P-E, 1 8Ed
Orthophosphate (as P)
SME2108,18Ed
Biochemical Oxygan Damand (BOD)
SEM5310C, 15Ed
Total organic carbon (TOC)
USEPA110.2
Calor
USEFAT20.1
Spachie Conductance
USEPA130.2
Hardness
USEPA150.1
Hydrogen lon (pH)
USEPATE0.1
Residue (TDS)
USEPA180.2
Rasidua (TSS)
USEFA160.3
Residue (Total)
UBEPA160.4
Residue (Volatile)
USEPA1684RA
Qil and Greasza
USEPATR0.1
Turbidily
USEFPAZ00.7R4.4
Aluminum
Barum
Gadmiym
Cobalt
Iron
Manganese
Potassium
Slvar
Tin
Zine
USEFPAZ04.2
Antirnony
USERPAZDE. 2
Arganis
USEPA213 2

SM3500Cr-D,18Ed

Certificate No.: 001234

Chmomium V|

Carbonaceous Biochemteal Oxygen Demand (C

Antimany
Baryllium
Calclum
Copper

Leaed
Molybdenum
Selonium
Sodiurm
Titanfum

Arsanle

Boran
Chromium
Hardness {calc,)
Magneslum
Nickel

Silica

Thalllum
Vanadium

Page 8 of 11



State of lllinois

Environmental Protection Agency

Awards the Certificate of Approval

STI. Chicago
2417 Bond Street

University Park, IL 60466-3182

Certificate No.:

001234

Wastewater, Jnorganic
USEPAZ18.2
Chromium
USEFA238.2
Lead
USEPAR4S.1
Mercury
USEPAZ70.2
Salenium
USEPAZ72. 2
Silver
USEPAZTR.2
Thalllurm
USERA300.0R2. 1
Bramida
Nitrata
Orthophosphate (as P)
USEFA3OS. 1
Acidity
USERPAITD. 1
Alkatinity
USEFA325.2
Chiloride
USEPA330.4
Chlorine
USEPA335.1
Cyan'ida, Amenable
USERATIS.2
Cyanide
USEPA340.2
Flucride
USERA3S0.Z
Ammanla
USEFA351 3
Total Kjeldaht Nitrogen
USEPA353.2
Mitrate (total)
USEPAIS.1
Nitrite
USEPA3G0, 1
Oygen
USEFA365.2

USEPAZ13.2

Chlorlde
Nitrate-Nitrits (sum)
Sulfate

Nitrata-Nitrite (sum)

Cadmium

Fluatide
Nitrite

Page 9 of 11



State of lllinois

Environmental Protection Agency

Awards the Certificate of Approval

STL Chicago
2417 Bond Street

University Park, IL 60466-3182

Wastewater, Inorganfc
Phosphorus
USEFA375.4
Sulfate
USEPAS78.1
Sulfide
USEPA4D5,1
Blochemieal Qxygen Demand (BOD)
USERPA415.1
Total organic carbon (TOG)
USEPA420. 2
Phenolics
Wastewater, Organic
USEPAGOS
44000
Aldirit
Chlordane
Endasulfan |
Endein
Heptachlor
PCB-1016E
PCB-1242
PCB-1260
USEPAB1G
Acenaphthene
Benzo{a)anthracena
Benza{g,h.i)pendene
Dibenz{a h)anthracars
Indeno(1,2,3-cd) pyrane
Pyrena
USEFAB2S
1,1,1-Ttichloroethane
1,1-Dichlaraathane
1,2-Dichlorosthana
1,4-Dichlorobenzana
Acrylonitrile
Bromefam
Chiorobenzens
Chlgromethana
Dichloromeathane (Methylene chlorlda)
Toluena
Trichloroethene
¥ylenes (total)
USEPAG25
1,2 4-Trichlarobanzang

UBEFPA365.2

4.4'-DDE
alpha-BHG
delta-BHC
Endosulfan ||
Endrin aldahyde
Heptachlor apoxide
PCBE-1221
PCB-1248
Toxaphane

Acanaphthylena
Benzo(a)pyrena
Barzo(kfluoranthena
Fluoranthana
Naphthalena

1.1,2,2-Tetrachloraatbane
1,1-Dighloroethana
1,2-Dichloropropane
2-Chlargathylvinyl ether
Benzana

Bramomethanso
Chlvroethane
cls-1,3-Dichloropropena
Ethylbenzene
trans-1,2-Dichiorosthana
Trichlorofluoromethana

1,2-Dichlorobenzena

Cerfificate No.: 001234

Qrthophosphata

44007

bata-BHC

Dieldrin

Endasulfan sulfate
gamma-BHC (Lindane)
Methoxychlor
PCBE-1232

PGE-1264

Anthracang
Benzo(bjluarantheng
Chrysene

Fluorana
Phenanthrana

1.1,2-Trlchlotoathane
1.2-Dichlorobanzeng
1,3-Dichlorobenzens
Agrolein
Bromedichloromethana
Carbon tetrachloride
Chloroform
Pibromochloromethane
Tetrachiorusthene
frans-1,3-Dichioropropene
Vinyl chloride

1,3-Dichlorobanzeneg

Page 10 of 11



State of lHlinois

Environmental Protection Agency

Awards the Certificate of Approval

STL Chicago
2417 Bond Straet

University Park, IL 60466-3182

Wastawater, Organlc
2,2-Cybis(1-chloropropane)
2 4-Dichlorophenol
2,4-Dinitotoluene (2.4-DNT)
2-Chlorophanol
3,3-Dichlorcbenzidine
4-Chloraphenyl phenyl ether
Acenaphthylens
Benzo{ajanthracense
Benzo{g.h i)perylens
Bis(2—chloroathoxy) methans
Chryzane
Dimethyl phthalate
Fiuaranthena
Hexachlprobutadiene
Indeno(1.2,3-ca) pyrena
Nitrahenzene
N-Nitrosediphanylamine
Fhenol

USERAGZS

2,4,5-Trichlorophano|
24-Dimethylphenol
2,8-Dinitrotoluene (2,8-DNT)
2-Methyl-4,6-dinitrophanol
4-Bromophenyl pheny! ether
4-Nitrophenol

Anthracens

Banzo{a)pyrena
Beonzo{k}luoranthene
Bis{Z-chloroathyl) athar
Dibenz(a,h)anthracena
Di-n-butyl phthalate
Flucrana
Hexachlorocyelopantadiens
Isopharoneg
N-Nitrosodimethylamine
Pentachiorophenol

Pyrena

Certificate No.: 001234

1,4-Dichlorobenzens

2.4 6-Trichlarephenol

2 4-Dinitrophanal
2-Chloronaphthalens
2-Mitrophenol
4-Chlora-3-methylphenacl
Acenaphthena

Benziding
Benzo(b{luoranthane
Benzyl butyl phthalate
Bis(2-sthylhexyl) phthalata
Diethyl phthalate
Oi-n-octyl phthalate
Haxschiorobenzena
Hexachlotoathane
Naphthalene
N-Nitrasodi-n-propylamine
Phenanthrane
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1.0 . __Introduction, Purpose, and Scope
1.1 STL Overview

STL Chicago (STL) is a ﬁart of Severn Trent Laboratories, a major group of U.S. based companies.
The companies are owned by Severn Trent, plc, an international provider of water and wastewater
services headquartered in Birmingham, UK.

STL is a full-service environmental laboratory that provides quality comprehensive and integrated
professional analytical services effectively and efficiently. A broad range of environmental testing services
are offered that span a variety of matrices including agueous, soil, solid, waste and drinking water.

Associated with this activity are services to ensure client requirements are known, communicated and
satisfactorily addressed, and a deliverables package presenting the analytical results meets client
needs. The laboratory provides expert personnel for supervision, technical consultation, and project review
for effective planning and implementation of analytical assignments.

STL operates under the regulations and guidelines of the following federal programs:

Air Force Center for Environmental Excellence (AFCEE)

US Army Corp of Engineers, Hazardous, Toxic and Radicactive Waste (USACE HTRW)
Department of Defense (DoD)

Navy Facilities Engineering Service Center (NFESC)

Clean Water Act (CWA)

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
National Pollution, Discharge, and Elimination System (NPDES)

Occupational Safety and Health Administration (OSHA}

Resource Conservation and Recovery Act (RCRA)

Safe Drinking Water Act (SDWA)

Toxic Substances Control Act (TSCA)

* - 5 S PP

STL also provides services under various state and local municipal guidelines. A current table of
analytical services, list of certifications and general service listing is presented on the MySTL webpage
at www.stl-inc.com or available from the laboratory.
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1.2 Quality Assurance Policy

Itis STL's policy to:

+ Provide high quality, consistent, and objective environmental testing services that meet all
federal, state, and municipal regulatory requirements.

+ Generate data that are scientifically sound, legally defensible, meet project objectives, and
are appropriate for their intended use.

+ Provide STL clients with the highest leve! of professionalism and the best service practices
in the industry.

¢ Build continuous improvement mechanisms into all laboratory, administrative, and
managerial actlivities.

¢ Maintain a working environment that fosters open communication with both clients and staff
and ensures data integrity.

1.3 Management Commitment to Quality Assurance

STL management is committed to providing the highest quality data and the best service in the
environmental testing industry. To ensure that the data produced and reported by STL meet the
requirements of its clients and comply with the letter and spirit of municipal, state and federal
regulations, STL maintains a quality system that is clear, effective, well communicated, and suppotted
at all levels in the company.

Line organizations verify that specifications are achieved; QA organizations assist and provide oversight
and verification of processes through planning, reviews, audits, and surveillances. The quality objectives
are derived from this Laboratory Quality Manual (LQM), Standard Operating Procedures (SOPs) and
Work Instructions.

1.4 Purpose

The purpose of the LQM is to describe STL's Quality System and to outline how that system enables all
employees to meet the Quality Assurance (QA) policy. This LQM also describes specific QA activities
and requirements and prescribes their frequencies. Roles and responsibilities of management and
laboratory staff in support of the Quality System are also defined in this LQM.

1.5 Scope

This LQM is specific to STL Chicago's quality systems and laboratory operations. Al other STL locations
have LOMs under the Corporate Quality Management Plan (QMP) or the Corporate QMP itself.

The laboratory is committed to ensuring that resources are available anhd deployed to meet client
expectations. This includes gathering project information prior to sample receipt to ensure client
expectations will be met with respect to:

+ Sampling containers;
4+ Analytical methods employed,
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Accuracy and precision;

Reporting limits;

Personnel qualifications, training, and experience;
Calibration and quality control measures employed;
Regulatory requirements; '

Report contents;

Supporting documentation, records and evidence, and
Review of data

* * * e

1.6 Servicing

Project Managers are the direct client contact and they ensure resources are available to meet project
requirements. Although Project Managers do not have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure that available
resources are sufficient to perform work for the client’s project. Project Managers provide a link between
the client and laboratory resources.

The laboratory has established procedures for performing and verifying that client servicing meets
requirements. Typical services provided are:

Sample Containers/Supplies — Container Management: Process Operation (UCM-001)
Project QAP preparation — Project Planning Process (UPM-003)

Regulatory advisory functions — Project Planning Process (UPM-003)

Consulting — Project Planning Frocess (UPM-003)

* » + @

Regulatory and advisory functions are addressed under the same procedures used for project planning.

2.0 References

The following references were used in preparation of this document and as the basis of the STL Quality
System:

EPA Guidance for Preparing Standard Operating Procedures (SOPs), EPA QA/G-6, US EPA, Office of
Environmental Information, EPA/240/B-01/004, March 2001.

EPA Requirements for Quality Management Plans, EPA QA/R-2, US EPA, Office of Environmental
Information, EPA/240,B-01/002 March 2001.

EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, US EPA, Office of
Environmental Information, EPA/240/B-01/003, March 2001.

EPA_Quality Manual for Environmental Programs, 5360 A1, US EPA Office of Environmental
Information — Quality Staff, May 2000.

General Requirements fof the Competence of Testing and Calibration Laboratories, ISO/IEC 17025,
December 1999.
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Good Automated Laboratory Practices, Principles and Guidance to Regulations for Ensuring Data
Integrity in Automated Laboratory Operations with Implementation Guidance, EPA 2185, US EPA
Office of Information Resources Management, August 1895,

Air Force Center for Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP),
Version 4.0, February 2005,

National Environmental Laboratory Accreditation Conference, Constitution. Bylaws, and Standards,
EPA 600/R-00/084, US EPA Office of Research and Development, June 2000,

Navy Installation Restoration Laboratory Quality Assurance Guide, Interim Guidance Document, Naval
Facilities Engineering Service Center (NFESC), February 1996.

Navy Installation Restoration Chemical Data Quality Manual, Navy IR CDQM, Special Publication SP-
2056-ENV, September 1999.

Department_of Defense Quality Systems Manual for Environmental Laboratories, Final Version 3,
March 2005

Shell for Analytical Chemistry Requirements, US Army Corps of Engineers, EM 200-1-3, Appendix |,
February 2001

This LQM was written to comply with the National Environmental Laboratory Accreditation Conference
(NELAC) standards. Refer to Table 1 for a cross-section comparison of this LQM to the NELAC
standards.

Table 1.
Correlation of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements

NELAC Chapter:5.6.2 Quality Manual - ... _ Laboratol v Quality Manual Sectlon.

a. Quality palicy statement, including objectives and 1.2 Quality Assurance Policy

commitments 4.2.1 QObjectives of the Quality System

b. Organization and management structure 4.1 _ Organization and Management

¢. Relationship between management, technical 4.1.2 Roles and Requirements

operations, support services and the quality systems 4.2 Quality System

d. Records retention procedures; document control 4.3  Document Control

procaduras 4.12.2 Record Retention

e. Job descriptions of key staff and references to job 4.1.2 Roles and Requirements

descriptions of other staff

f. ldentification of laboratory approved signatories 4.1  Organization and Management
| g. Procedures for achieving traceability of measurements 55 Measurement Tracesability

h, List of all tast methods under which the |aboratory 5.3.1 Methad Selaction

performs its accredited testing

i. Mechanisms for assuring the laboratory reviews all new | 44.2 Project-Specific Quality Planning

work to ensure that it has the appropriate facilities and

resources before commencing such wark
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Table 1.

Correlat:on of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements
R a e Labioratory Quality Mantial Sectlon,
i Referenr.:e tothe cahbratmn and/or venﬁcatmn tast 534 Method Verification
proceduras used 5.3.5 Method Validation & Verification Actlvities

5.3.6 Data Reduction & Review
5.4.3 Equipment Verification and Calibration

k. Procedures for handling submitted samples 471 Sample Acceptance Policy
57  Sampie Handling, Transport and Storage
I. Reference to the major equipment and reference 1.8 Servicing
measurement standards used as well as the facilities and | 4.1.1 Laboratory Facilities
sarvices used in conducting tests 46  Purchasing Services & Supplies
5.2  Facllities

5.4.2 Equipment Maintanance
5.4.3 Equipment Verification and Calibration

m. Reference to proceduras for calibration, verification 5.4.2 Equipment Maintenance

and maintenance of equipment 5.4.3 Equipment Verification and Calibration
n. Referance to verification practices including inter- 581 Proficiency Testing

laboratory comparisons, proficiency testing programs, 5.8.2 Control Samplas

use of refarence materials and internal QC schemes

0. Procedures for feedback and corrective action 4.8 Complaints

whenever testing discrepancies are detected, or 4% Control of Non-Conformances
departures from documented procedures ocour 410 Corrective Action

4.11 Preventive Action

5.8.6 Permitting Departures from Documented Procedures
p. Laboratory management arrangements for | 44.1 Contract Review

exceptionally  permitting  departures  from | 442 Project-Specific Quality Planning

documented policies and procedures 5.8.6 Permitting Departures from Documented Procedures
g. Procedures for dealing with complaints 48 Complaints

r. Procedures for protecting confidentiality and | 4.7.2 Client Confidentiality and Proprietary Rights
proprietary rights

5. Procadures for audits and data review 4.13 Internal Audits

4 14 External Audits

5.3.6 Data Reduction and Review
t. Process/procedures for establishing that personnel are 5.1.2 Training

adequately experienced in dutles they are expected to
carry out and are receiving any needed training

u. Ethlcs policy statement developed by the laboratory 5.1.3 Ethics Policy
and training parsonnel in their ethical & legal
responsibilities

v. Reference to procedures for reporting analytical results | 5.3 Test Methods

£2.6 Data Reduction and Review

589 Project Reports

w. Table of contants, listing reference, glossaries and TOGC Table of Contents

appendices Appendix A List of Cited SOPs and Work Instructions
Appendix B STL Chicago's Method Capability Listing
Appendix C STL Chicago's Description and Floeor Space for
Analytical Facilities
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3.0 Terms and Definitions

Accuracy: The degres of agreement between a measurement and true or expected value, or between
the average of a number of measurements and the true or expected value.

Auditt A systematic evaluation to determine the conformance to specifications of an operational
function or activity.

Batch: Environmental samples, which are prepared and/or analyzed together with the same process,
using the same lot(s) of reagents. A preparation batch is composed of 1 to 20 environmental samples
of a similar matrix, meeting the above mentioned criteria. Where no preparation method exists (e.g.,
volatile organics, water), the batch is defined as environmental samples that are analyzed together with
the same process and personnel, using the same lots of reagents, not to exceed 20 environmental
samples. An analytical batch is composed of prepared environmental samples, extracts, digestates or
concentrates that are analyzed together as a group. An analytical batch can include prepared samples
originating from various environmental matrices and can exceed 20 samples.

Chain of Custody (COC): A system of documentation demonstrating the physical possession and
traceability of samples.

Comprehensive Environmental Response, Compensation and Liability Act {CERCLA/Superfund):
Legislation (42 U.S.C. 9601-9675 et seq., as amended by the Superfund Amendments and
reauthorization Act of 1986 (SARA), 42 U.5.C. 9601et seq.

Compromised Sample: A sample received in a condition that jeopardizes the integrity of the results.
See Section 4.7.1 for a description of these conditions.

Confidential Business Information (CBIY: Information that an organization designates as having the
potential of providing a competitor with inappropriate insight into its management, operation or
products.

Confirmation: Verification of the presence of a component using an additional analytical technique.
These may include second column confirmation, alternate wavelength, derivatization, mass spectral
interpretation, altemative detectors, or additional cleanup procedures.

Corrective Action: Action taken to sliminate the causes of an existing non-conformance, defect or other
undesirable situation in order to prevent recumrence.

Data Audit. A qualitative and quantitative evaluation of the documentation and procedures associated
with environmental measurements to verify that the resulting data are of acceptable quality.

Demonstration of Capability {DOC): Procedure to establish the ability to generate acceptable accuracy
and precision. _

Detection Limit Check Standard (DLCK): A non-processed standard spiked at the method reporting limit
or lowest calibration standard. Used in conjunction with the MRL Check standard in LCG analysis.
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Equipmert Blank (EB). A portion of the final rinse water used after decontamination of field equipment;
also referred to as Rinsate Blank and Equipment Rinsate.

Extraction Blank (EB1, EB2. EB3); A blank that has been taken through the extraction procedure such
as TCLP/SPLP; 5035, AVS/SEM.

Document Control: The act of ensuring that documents (electronic or hardcopy and revisions thereto)
are proposed, reviewed for accuracy, approved for release by authorized personnel, distributed
properly and controlled to ensure use of the correct version at the location where the prescribed activity
is performed.

Federal Insecticide, Fungicide and Rodenticide Act (FIFRA): Legislation under 7 U.S.C. 135 et seq., as

amended.

Federal Water Pollution Control Act (Clean Water Act, CWAY: Legislation under 33 U.5.C. 1251 et
seq., Public Law 92-50086 Stat. 816.

Field Blank (FB): A blank matrix brought to the field and exposed to field environmental conditions.
Field Duplicate (FD): Duplicate field-collected sample.

Field of Testing (FOT): A field of testing is based on NELAC's categorization of accreditation based on
program, matrix and analyte.

Good Laboratory Practices (GLP): Formal regulations for performing basic laboratory operations
outlined in 40 CFR Part 1680 and 40 CFR Part 729 and required for activities performed under FIFRA
and TSCA.

Holding Time; The maximum time that a sample may be held before preparation and/or analysis as
promulgated by regulation or as specified in a test method.

Instrument Blank: A blank matrix that is the same as the processed sample matrix (e.g. extract,
digestate, condensate) and introduced onto the instrument for analysis.

Internal Chain of Gustody (COC): An unbroken trail of accountability that ensures the physical security
of samples, data and records. Internal COC refers to additional documentation procedures
implemented within the laboratory that includes special sample storage requirements, and
documentation of all signatures and/or initials, dates, and times of persennel handling specific samples
or sample aliquots.

Instrument Detection Limit {IDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific instrument. The
IDL is associated with the instrumental portion of a specific method only, and sample preparation steps
are not considered in its derivation. The IDL is a statistical estimation at a specified confidence interval
of the concentration at which the relative uncertainty is +100%. The |DL represents a range where
qualitative detection occurs on a specific instrument. Quantitative results are not produced in this range.
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Laboratory Control Sample (LCE): A blank matrix spiked with a known amount of analyte(s), processed
simultaneously with, and under the same conditions as, samples through all steps of the analytical
procedure.

Laborato uality Manual (LQM). A document stating the quality policy, quality system and quality
practices of the laboratory. The LQM may include by reference other documentation relating to the
laboratory's quality system.

Limit of Detection (LOD); The minimum amount of a substance that an analytical process can reliably
detect.

Matrix. The substrate of a test sample. Common matrix descriptions are defined in Table 2.

Table 2. Matrix Descriptions

eous sample excluded from the de

queous | Aqu

finition of Drinking Water or
Saline/Estuarine source. Includes surface water, groundwater,
 effluents, leachates and wastewaters.
Drinking Water Aqueous sample that has been designated a potable water source.
Saline Aqueous sample from an ocean or estuary, or other salt-water
_ source such as the Great Salt Lake.
Liquid Liquid with <15% settleable solids. .
Solid Soil, sediment, sludge, ash, paint chips, filters, wipes or other
matrices with >15% settleable solids.
Waste A product or by-product of an industrial process that results in a
‘ matrix not previously defined (i.e., drum liquid or oils).
Tissue Sample of a biological origin such as fish tissue, shellfish, or plant
material. Such samples shall be grouped according to origin.

Matrix Duplicate (MD). Duplicate aliquot of a sample processed and analyzed independently, under the
same laboratory conditions; also referred to as Sample Duplicate; Laboratory Duplicate.

Matrix Spike (MS): Field sample to which a known amount of target analyte(s) is added.
Matrix Spike Duplicate (MSD): A replicate matrix spike.

Method Blank (MB): A blank matrix processed simultaneously with, and under the same conditions as,
samples through all steps of the analytical procedure.

Method Detection Limit (MDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific measurement
system. The MDL is a statistical estimation at a specified confidence interval of the concentration at
which the relative uncertainty is +100%. The MDL represents a range where gualitative detection
occurs using a specific method. Quantitative results are not produced in this range.
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Method Detaction Limit Check (MDLCK): A standard that is processed with the MDL Study that is
spiked at % the spike level used for the MDL Study or % the method reporting limit or ¥z the lowest
calibraton standard.

Method Reporting Limit Check (MRL): A standard that is not processed, is spiked at approximately 2x
the low standard or reporting limit. This standard check is used in conjunction with the LCG analysis.

Non-conformance: An indication, judgment, or state of not having met the requirements of the relevant
specifications, contract, or regulation.

Precigion: An estimate of variability. It is an estimate of agreement among individual measurements of
the same physical or chemical property, under prescribed similar conditions.

Preservation; Refrigeration and/or reagents added at the time of sample collection to maintain the
chemical, physical and/or biological integrity of the sample.

Proficiency Testing: Determination of the laboratory calibration or testing performance by means of
inter-laboratory comparisons. '

Proficiency Test (PT) Sample: A sample, the composition of which is unknown to the analyst, that is
provided to test whether the analyst/laboratory can produce analytical results within specified
performance limits. Also referred to as Performance Evaluation {PE) Sample.

Proprietary: Belonging to a private person or company.

Quality Assurance (QA). An integrated system of activities involving planning, quality controi, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence.

Quality Assurance (Project) Plan (QAPPY. A formal document describing the detailed quality control
pracedures by which the quality requirements defined for the data and decisions pertaining to a specific
project are to be achieved.

Quality Control (QC): The overall system of technical activities, the purpose of which is to measure and
control the quality of a product or service.

Quality Control (QC) Sample: A control sample, generated at the laboratory or in the field, or obtained
from an indepandent source, used to monitor a specific element in the sampling and/or testing process.

Quality Management Plan (QMP): A formal document describing the management policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
agency, organization or laboratory to ensure the quality of its product and the utility of the product to its
usears.

Quality System: A structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality
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system provides the framework for planning, implementing, and assessing work performed by the
organization and for carrying out required QA/QC.

Quantitation Limit (QL): The minimum amount of a substance that can be quantitatively measured with
a specified degree of confidence and within the accuracy and precision guidelines of a specific
measurement system. The QL can be based on the MDL, and is generally calculated as 3-5 times the
MDL, however, there are analytical technigues and methods where this relationship is not applicable.
Also referred to as Practical Quantitation Level (PQL), Estimated Quantitation Level (EQL), Limit of
Quantitation (LOGY).

Raw Data: Any original information from a measurement activity or study recorded in laboratory
notebooks, worksheets, records, memoranda, notes, or exact copies thereof and that are necessary for
the reconstruction and evaluation of the report of the activity or study. Raw data may include
photography, microfilm or microfiche copies, computer printouts, magnetic/optical media, including
dictated observations, and recorded data from automated instruments. Reports specifying inclusion of
“raw data” do not need all of the above included, but sufficient information to create the reported data.

Record Retention: The systematic collection, indexing and storing of documented information under
secure conditions.

Reference Standard: A standard, generally of the highest metrological quality, available at a given
location from which measurements made at that location are derived.

Reporting Limit (RL): The level to which data is reported for a specific test method and/or sample. The
RL is generally related to the QL. The RL must be minimally at or above the MDL.

Resource Conservation and Recovery Act (RCRA): Legislation under 42 U.5.C. 321 et seq. (1976).

Safe Drinking Water Act (SDWA): Legislation under 42 U.S.C. 300f et seq. (1974), Public Law 93-523.

Sampling and Analysis Plan (SAP). A formal document describing the detailed sampling and analysis
procedures for a specific project.

Selectivity: The capability of a measurement system to respond to a target substance or constituent.

Sensitivity: The difference in the amount or concentration of a substance that corresponds to the
smallest difference in a response in a measurement system using a certain probability level.

Spike: A known amount of an analyte added to a blank, sample or sub-sample.

Standard Operating Procedure (SOP): A written document which details the method of an operation,
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted
as the method for performing certain routine or repetitive tasks.

Storage Blank: A blank matrix stored (2-weeks) with field samples of a similar matrix (volatiles only)

that measures storage contribution to any source of contamination. OR A blank matrix stored with field
samples of a similar matrix.
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Systems Audit: A thorough, systematic, on-site, qualitative review of the facilities, equipment,
personnel, training, procedures, record keeping, data validation, data management, and reporting
aspects of a total measurement system.

Test Method: Defined technical procedure for performing a test.

Toxic Substances Control Act {TSCA). Legislation under 15 U.5.C. 2601 et seq., (1978).

Traceability: The property of a result of a measurement that can be related to appropriate international
or national standards through an unbroken chain of comparisons.

Trip Blank (TB). A blank matrix placed in a sealed container at the laboratory that is shipped, held
unopened in the field, and returned to the laboratory in the shipping container with the field samples.

Verification: Confirmation by examination and provision of evidence against specified requirements.

4.0 Management Raquirements

The organizational chart of STL is presented in Figure 1. Corporate employeas are located at various STL
facilities as outlined in the organizational structure.  The arganizational chart of ST Chicago is presented
in Figure 2.

4.1 Organization and Management

The Laboratory Director and Quality Assurance Manager are responsible and have the signature authority
for approving and implementing this plan. Additional signatory authorities for the approval of work and
release of reports are defined in the Signature Authority SOP (UQA-030).
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4.1.1 Laboratory Facilities

The laboratory is located in University Park, |1, which is approximately 30 miles south of Chicago, and
is staffed by 83 professionals. The laboratory is comprised of 51,000 square feet of state-of-the-art
commercial laboratory and office space and houses both inorganic and organic operations. The
facility is divided into separate work areas to facilitate sample throughptit. These areas include the
following:

Sample receipt and refrigerated storage
Organic sample preparation

Glassware preparation

Metals digestion

Wet chemistry laboratory
Ingtrumentation laboratories

*+ * + > S

The main instrumentation laboratory is equipped with state-of-the-art instrumentation and sufficient
duplicate equipment to provide back-up service for most major systems. A listing of laboratory
equipment and instrumentation is referenced as Work Instruction No. CHI-22-09-103. Table Jisa
summary of the major laboratory instruments.

Table 3. Major Equipment List

_GOMS | GC | HPL  AutoAnalyzer | 1C: | TOC | TOX

14 14 5 | 2 1 3 2 2 2 2 2

Fach of these areas has separate heating, ventilation, and air conditioning systems. Non-destructive
gas chromatographic detectors and GC/MS rotary pumps are vented out of the instrurnentation
through charcoal filters.

4.1.2 Roles and Responsibilities

The specific duties and responsibilities of the Laboratory Director, Quality Assurance Manager, Project
Managers, Technical Managers, Sample Management Coordination, Data Management Section
Manager, Quality Assurance Specialist, Heaith and Safety Coordinator\Waste Management,
Information Technology Manager, and Chemists/Technicians are as follows.

In the absence of any one individual, the staff or assistant within each department is professionally

skilled in the ability to administer the function of the administrator or support personnel. This will allow
for the continuance of the day-to-day operations of the laboratory.
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4.1.2.1 Laboratory Director

The ultimate responsibility for the generation of reliable laboratory data rests with the Laboratory
Director, who is accountable to his General Manager and oversees the daily operations of the
laboratory. The Laboratory Director's responsibilities include allocation of personnel and resources,
setting goals and objectives for both the business and employses, achieving the financial, business
and quality objectives of STL. Furthermore, to see that all tasks performed in the laboratory are
conducted according to the requirements of this LQM, the Project Technical Profile and/or the
appropriate QAPP; and to ensure that the quality of service provided complies with the project's
requirements.

The Laboratory Director has the authority to affect those policies and procedures to ensure that
only data of the highest level of excellence are produced. As such, the Laboratory Director
supports a QA Section which has responsibilities independent from sampling and analysis.

The Laboratory Director, with the assistance of the Quality Assurance Manager, has the overall

responsibility for establishing policies that ensure the quality of anaiytical services meet our clients
expectations. These policies are defined in this LQM.

4.1.2.2 Quality Assurance Manager

The Quality Assurance (QA) Manager has the full-time responsibility to evaluate the adherence to
policies and to ensure that systems are in place to produce the level of quality defined in this LQM.
The QA Manager is responsible for the approval of IDL/MDL studies, method validation studies, IDOC
and CDOC evaluations, the annual review of statistical control limits, data package inspections, and
LIMS system method development, validation, verification and maintenance. In addition, the QA
Manager assists in the preparation, compilation, and submittal of quality assurance plans; reviews
program plans for consistency with organizational and contractual requirements and advises
appropriate personnel of deficiencies. The QA Manager is assisted by the QA Specialist in the
maintenance of QA records, cerifications, accreditations, intemal and external audits, corrective
action procedures, management of the laboratory's PT Program, and maintenance of training
documentation.

The QA Manager shall have the final authority to accept or reject data, and to stop work in
progress in the event that procedures or practices compromise the validity and integrity of
analytical data. The QA Manager is available to any employes at the facility to resolve data quality
or ethical issues. The QA Manager must address any data integrity issue identified internally or
externally, establish a corrective action plan and resclve the issue to the client's satisfaction.
lssues that involve data recall must be discussed with the Corporate Quality Director Ray Frederici.
The QA Manager shall be independent of laboratory operations and has an indirect reporting
relationship to the QA Director.

41.2.3 Project Managers

The laboratory recognizes the importance of efficient project management. The laboratory Project
Managers {PM) are responsible for preparing the Project Technical Profile which summarizes
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QA/QC requirements for the project, maintaining the laboratory schedule, ensuring that technical
requirements are understood by the laboratory, and advising the Laboratory, QA and Technical
Managers of all variances. The laboratory Project Manager will provide technical guidance and the
necessary laboratory-related information to the preparer of project-specific QAPPs and provide
peer review of the final document to ensure accuracy of the laboratory information.

4.1.2.4 Technical Managers

The Technical Managers are the Laboratory Director, laboratory Section Managers and the QA
Manager. They are as follows:

Michael J. Healy, Laboratory Director, BS Environmental Biology,

23 years laboratory experience.

Terase A. Preston, Quality Assurance Manager, BA Biology,

21 years laboratory experience.

Diane L. Harper, Inorganics Section Manager, MA Biclogy,

25 years laboratory experience.

Jodi L. Gromala, Metals Section Manager, BS Biology,

18 years laboratory experience.

Patti J. Gibson, Chromatography/Organic Extractions Section Manager, BS Biology,
16 years laboratory experience.

Gary L. Rynkar, GG/MS Section Manager, BS Environmental Biology,
17 years laboratory expenence.

* PR

All of these managers report to the Laboratory Director and serve as the technical experts on
assigned projects, provide technical liaison, assist in resolving any technical issues within the area
of their expertise; and implement established policies and procedures to assist the Laboratory
Director in achieving section goals. The Technical Managers are responsible for ensuring that
their personnel are adequately trained to perform analyses; that equipment and instrumentation
under their control is calibrated and functioning properly; that system and performance audits are
performed on an as-needed basis; provide input and review in the development and
implementation of project-specific QA/QC requirements; and for providing the critical review of
proposal and project work for programs as directed by the Laboratory Director. The Technical
Managers coordinate these activities with the project management and quality assurance sections.

4.1.2.5 Sample Management Coordinator

The Project Manager is designated as the Sample Management Coordination for any work
subcontracted under their management. The Project Manager verifies each subconfracting request
to ensure that special client restrictions are not jeopardized (e.g., samples must be analyzed by the
receiving affiliated or network laboratory and must maintain specific certification(s)). The Project
Manager is also responsible for verifying the credentials; establishing the service agreement; ensuring
data review; and invoicing of all laboratory subcontractors. The Project Manager discusses any
deficiencies or anomalias with the subcontractor prior to reporting any data to the client.
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4.1.26 Data Management Section Manager

The Data Management Section Manager is responsible for coordinating receipt of all data from the
various service groups within the laboratory, reviewing data for compliance to laboratory QC criteria
and/or criteria in the Project Technical Profile, and ensuring that data are reported in a timely manner
and in the proper format.

4.1.2.7 Quality Assurance Specialist

The QA Specialist is responsible for QA documentation and involvement in the following activities:

¢ Assist the QA Manager in performing the annual internal laboratory audits, compiling the
evaluation, and coordinating the development of an action plan to address any deficiency
identified.

+ Facilitate external audits, coordinating with the QA Manager and Laboratory Staff to address any
deficiencies noted at the time of the audit and subsequently presented in the final audit report.

+ Assist the QA Manager in the preparation of new SOP's and in the maintenance of existing SOPs,
coordinating annual reviews and updates.

+ Manages the performance testing (PT) studies, coordinates follow up studies for failed analytes
and works with QA Manager and Laboratory Staff to complete needed corrective action reports.

¢ Personnel training records review and maintenance.

+ Document control maintenance.

+ Assists the Quality Manager and Project Management Group in the review of program plans for
consistency with organizational and contractual requirements. Summarize and convey to
appropriate personnel anomalies or inconsistencies observed in the review process.

+ Manages certifications and accreditations.

+ Monitors for compliance the following QA Metrics: Temperature Monitoring of refrigeration units
and incubators; thermometer calibrations; balance calibrations; eppendorf/pipette calibrations; and
proper standard/reagent storage.

+ Periodic checks on the proper use and review of instrument logs.

¢ Initiate the Mint-miner data file review process for organic instrumentation. Maintain tracking sheet
of activity.

¢ [Initiate the annual Instrument review.

¢ Assist in the technical review of data packages which require QA review.

4.1.2.8 Health and Safety Coordinator / Waste Management

The Health and Safety Coordinator is responsible for the safety and well-being of all employees while
at the laboratory. This includes, but is not limited to, administering the Corperate Safety Manual that
complies with federal regulations, MSDS training and review, conducting laboratory safety orientation
and tours for all new employees, providing instructions on safety equipment, cleaning up laboratory
spills, and instructing personnal of laboratory procedures for emergency situations. The Health and
Safety Coordinator is on-call 24-hours a day, 7-days a week for all [aboratory situations.
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The Health and Safety Coordinator responsibiliies additionally include waste management of
laboratory generated hazardous waste in accordance with appropriate regulations. This includes
maintenance of required documentation, such as waste manifests, segregation of waste in
accordance with requirements, and training of personnet in proper segregation of waste.

4.1.29 Information Technology Manager

The overall role of the Information Technology (IT) Manager is to enhance laboratory productivity
through improved information access, flow, and security. For information to be of greatest value, it
must be readily accessible and reliable. It is the responsibility of the IT Manager to provide software
tools that allow quick and user friendly access to that information, while at the same time controlling
access to that information to those that have the need and proper authority.

Information flow can be enhanced through automation. Automation is the minimization of human
intervention in a process. Reduction in human intervention can result in significant error reductions
and time savings. The IT Manager assists the laboratory in automation by providing hardware and
software solutions to help minimize human intervention in data collection, processing, and storage.

The IT Manager is responsible for providing data security by controlling access, as mentioned above,
and for providing for disaster recovery. Data stored on the central Laboratory Information
Management System (LIMS, a.k.a., LabNet) is the direct responsibility of the IT Manager. No fewer
than two copies of all data should exist at any time o that lost or destroyed data can always be
retrieved from an altemnate source. These copies may consist of data within the system and on
magnetic tape in the case of live data, or two copies on magnetic tape for archived data. Data stored
electronically in other departments is the direct responsibility of those departments. However, the IT
Manager is responsible for providing procedures and training to all laboratory operations, as
appropriate, to assist in making backup copies of local data within the respective operating unit.

STL has establishad procedures for IT management:

intemeat Use Policy — P-1-001

Electronic Mail Use — P-1-002

Computer Systerns Account and Naming Policy — P-1-003
Computer Systems Password Policy — P-1-004

Software Licensing Policy —P-1-005

Virus Protection Policy — P-1-006

* & & 4+ + &

4.1.2.10 Chemists / Technicians

Any effective laboratory quality assurance/quality control program depends on the entire organization,
including management and every individual on the laboratory staff. The initial review for acceptability
of analytical results rests with the analysts conducting the various tests. Observations made during
the performance of an analytical methad may indicate that the analytical system is not in control.
Analysts must use quality control indicators to ensure that the method is in-control before reporting
results.
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4.2 Quality System

Organizational support-for implementing the guality system and achieving the quality objectives is
derived from this LQM, SOPs and Work Instructions. Within these documents, management with
executive responsibilities ensures that the quality policy is understood, implemented, and maintained
at all levels of the organization. The development and implementation of appropriate accountabilities,
duties, and authority by organizational positions are clearly delineated. Line organizations achieve
and verify that specifications are achieved; QA organizations assist and provide oversight and
verification of processes through planning, reviews, audits, and surveillances. Top management
leadership, support and direction ensures that the policies and procedures are appropriately
implemented.

421 Objectives of the Quality System

The goal of the quality system is to ensure that business operations are conducted with the highest
standards of professionalism in the industry.

To achieve this goal, it is necessary to provide our clients with not only scientifically sound, well
documented, and regulatory compliant data, but also to ensure that we provide the highest quality
service available in the industry with uncompromising data integrity. A well-structured and well-
communicated quality system is essential in meeting this goal. The laboratory’s quality system is
designed to minimize systematic error, encourage constructive, documented problem solving, and
provide a framework for continuous improvement within the organization. :

As stated in Section 1.3, this LQM, Work Instructions and the SOPs themselves are the basis and
outline for our quality and data integrity system and contain requirements and general guidelines
under which the laboratory conducts our operations. In addition, other documents may be used by
the laboratory to clarify compliance with quality system or other client requirements. As you read this
LQM, you will note SOP or Work Instruction numbers in parenthetic text. Thesa numbers refer to the
laboratory procedure(s) associated with the subject item. A table listing these guality system policies
and procedures is appended to this document.

The QA Manager and QA Specialist are responsible for implementing and monitoring the Quality
System. The QA Manager reports to the Laboratory Director on the performance of the quality system
for review and continuous improvement. The QA Manager has sufficient authority, access to work
areas, and organizational freedom (including sufficient independence from cost and schedule
considerations) to:

+ Initiate action to prevent the occurrence of any nonconformities related to product, process and
quality system,

|dentify and record any problems affecting the preduct, process and quality system,

Initiate, recommend, or provida solutions to problems through designated channels,

Verify implementation of solutions, and

Ensure that further work is stopped or controlled until proper resolution of a non-conformance,
deficiency, or unsatisfactory condition has occurred and the deficiency or unsatisfactory condition
has bean corrected.

> * & »
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The QA Manager reports where appropriate action can be affected. However, should a situation arise
where acceptable resolution of identified problems cannot be agreed upon at the laboratory level,
direct access to STL's Corporate Quality Director is available. This provides laboratory QA personnel
non-laboratory management support, if needed, to ensure that QA policies and procedures are
enforced.

The QA Manager or QA Specialist conducts annual LQM training for all laboratory and administrative
personnel to ensure their familiarity with the quality documentation and the implementation of the
policies and procedures in their work.

4.3 Document Control

The laboratory maintains procedures to control documents and analytical data. Since intensive data
is generated and this is our primary product, document control is inherently segregated from data
control, as described further in Sections 4.3.1 and 4.3.2.

4.3.1 Document Control Procedure

Security and control of documents are necessary to ensure that confidential information is not
distributed and that all current copies of a given document are from the latest applicable revision
(Document Control, UQA-006). Unambiguous identification of a controlled document is maintained
by identification of the following items in the document header: Document Number, Revision
Number, Effective Date, and Number of Pages. Document control may be achieved by either
electronic or hardcopy distribution.

Controlled documents are authorized by the QA Department and are marked as either “Controlled’
or ‘Uncontrolled” and records of thair distribution are kept by the QA Department. Controiled status
is defined as the continuous distribution of document updates. Uncontrolled status is defined as the
single distribution of the current SOP. Document updates are not distributed to uncontrolled status
holders. For tracking purposes, a control copy number is assigned to documents distributed with a
controlled status. All copy numbers are written or typed in red to easily identify the SOP as a
controlled copy.

4311 Document Revision

Changes to documents occur when a procedural change warrants a revision of the document.
When an approved revision of a controlled document is ready for distribution, obsolete copies of
the document are replaced with the current version of the document. The previous revision of the
controlled document is stamped “ARCHIVED COPY" and is filed by the QA Specialist in the QA
library. Only the most current revision is maintained electronically.

SOPs are updated on a yearly basis, which is tracked by an established review schedule (Approved
SOP Listing; CHI-22-09-SOP). These reviews are conducted by the creafor of the SOP and/or
Department Manager, QA Specialist and/or QA Manager, Health and Safety Coordinator, and Lab
Manager all of whom provide the approval signature for each SOP where appropriate to the subject of
the SOP.
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4.3.2 Data Control

All raw data, such as bound logbooks, instrument printouts, magnetic tapes, electronic data, as well as
final reports, are retained for a minimum period of 5 years. Such data may be maintained longer, as
defined by client and project requirements. The procedure for archiving records and client or project
specific requirements is contained in the Record Retention and Purging SOP (UDM-002).

Raw data and reports are documented and stored in a manner in which they are easily retrievable.
The procedure for maintaining raw data records is briefly described below:

+ Instrument print-outs for conventional inorganic parameters are filed by LabNst Batch Number.
Inorganic Metals are filed by Instrument and Filename. Generally, current year and previous year
documents are kept on file in the laboratory sections.

¢ All raw data, for example, instrument print-outs and logbooks, are maintained in an on-site and
secured storage area.

¢+ The computer information is backed up on tape daily, and stored in a secured and
temperature/humidity controlled environment to maintain the integrity of the electronic information
in the event of system failure. Copies of all back-up tapes are maintained in secured off-site
locations.

+ All copies of client final reports are maintained electronically (e.g., Adobe Acrobat).

4.4 Request, Tender, and Contract Review
4.4.1 Contract Review

For many environmental sampling and analysis programs, testing design is site or program specific
and does not necessarily “fit” into a standard laboratory service or product. [t is STL's intent to
provide both standard and customized environmental laboratory services to our clients. To ensure
project success, technical staff performs a thorough review of technical and QC requirements
contained in contracts. Contracts are reviewed for adequately defined requirements and STL's
capability to meet those requirements.

All contracts entered into by the laboratory are reviewed for the client’s requirements in terms of
compound lists, test methodology requested, sensitivity, accuracy, and precision requirements.
The reviewer ensures that the laboratory's test methods are suitable to achieve these requirements
and that the laboratory holds the appropriate certifications and approvals to perform the work. The
review also includes the laboratory's capabilities in terms of turnaround time, capacity, and
resources to provide the services requested, as well as the ability to provide the documentation,
whether hardcopy or electronic. If the laboratory cannot provide all services but intends to
subcontract such services, whether to another STL facility or to an outside firm, this will be
documented and discussed with the client prior to contract approval.

Any contract requirement or amendment to a contract communicated to STL verbally is

documented and confirmed with the client in writing. Any discrepancy between the client's
requirements and STL's capability to meet those requirements is resolved in writing before
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acceptance of the contract. Contract amendments, initiated by the client and/or STL, are
documented in writing for the benefit of both the client and STL.

All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and
documented communications become part of the permanent project record as defined in Section
4.12.1.

44.2 Project-Spacific Quality Planning

Communication of contract specific technical and QC criteria is an essential activity in ensuring the
success of site specific testing programs. To achieve this goal, STL assigns a Project Manager
(PM) to each client. The PM is the first point of contact for the client. Itis the PM's responsibility to
ensure that project specific technical and QC requirements are effectively evaluated and
communicated to the laboratory persanne! before and during the project (Project Planning Process,
UPM-003). QA department involvement may be needed to assist in the evaluation of custom QC
requirements.

PM's are the direct client contact and they ensure resources are available to meet project
requirements. Although PM's do not have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure that the available
resources are sufficient to perform work for the client's project. Project management is positioned
between the client and laboratory resources.

Prior to work on a new project, the dissemination of project information and/or project opening
meetings may occur to discuss schedules and unique aspects of the project. ltems to be discussed
may include the project Technical Profile (e.g., LabNet Project Notes) turnaround times, holding times,
methods, analyte lists, reporting limits, deliverables, sample hazards, or other special requirements.
The PM introduces new projects to the iaboratory staff through Project Kick-Off Meetings (UPM-002)
or to the supervisory staff during Production Meetings (UPM-004). These meetings provide direction
to the laboratory staff in order to maximize production and client satisfaction, while maintaining quality.
in addition, the LabNet Project Notes are associated with each sample batch (e.g., Job) as a reminder
upon sample receipt and analytical processing.

Any changes that may occur within an active project is agreed upon between the client/regulatory
agency and the Project Manager/laboratory. These changes (e.g., use of a non-standard method or
maodification of a method) must be documented prior to implementation. Documentation pertains to
any document, e.g., letter, variance, contract addendum, which has been signed by both parties.

Such changes are also communicated to the laboratory through the management Production
Meetings which are conducted three times per week (TW,Th). Such changes are updated to the
LabNst Project Notes and are introduced to the managers at these meetings. The laboratory staff are
then introduced to the modified requirements via the Project Manager or the individual laboratory
section manager. After the modification is implemented into the laboratory procedure, documentation
of the modification is made in the case narrative of the data report(s).
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STL strongly encourages our clients to visit the laboratory and hold formal or informal sessions with
employees in order to effectively communicate ongoing client needs as wall as project specific
details for customized testing programs.

4.4.3 Data Quality Objectives

Data quality objectives (DQQ) are qualitative and quantitative statements used to ensure the
generation of the type, quantity, and quality of environmental data that will be appropriate for the
intended application. Typically, DQOs are identified before project initiation and during the
development of a QAPPs and SAPs. The analytical DQOs addressed in this section are precision,
accuracy, representativeness, completeness, and comparability.

The components of analytical variability (uncertainty) can be estimated when QC samples of the
right types and at the appropriate frequency are incorporated into the measurement process of the
laboratory. STL incorporates numerous QC samples to obtain data for comparison with the
analytical DQOs and to ensure that the measurement system is functioning properly. The control
samples and their applications, described in Section 5.8.2, are selected based on regulatory,
method- or client-specific requirements. Analytical QC samples for inorganic and organic analyses
may include calibration blanks, instrument blanks, method blanks, LCS, calibration standards, MS,
MSD, MD, surrogate spikes, and yield monitors. :

The DQOs discussed below ensure that data are gathered and presented in accordance with
procedures appropriate for its intended use, that the data is of known.and documented quality, and
are able to withstand scientific and legal scrutiny.

4.4.3.1 Precision

Precision is an estimate of variability. It is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions.
Precision is expressed either as Relative Standard Deviation (RSD) for greater than two
measurements or as Relative Percent Difference (RPD) for two measurements. Precision is
determined, in part, by analyzing data from LCSs, MS, MSD, and MD. A description of these
control samples is provided in Section 5.8.2.

Precision also refers to the measurement of the variability associated with the entire process, from
sampling to analysis. Total precision of the process can be determined by analysis of duplicate or
replicate field samples and measures variability introduced by both the laboratory and field
operations.

4.4.3.2 Accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number of measurements and the true or expected value. It reflects the
total error associated with a measurement.
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Both random and systematic errors can affect accuracy. For chemical properties, accuracy is
expressed either as a percent recovery (R) or as a percent bias (R - 100). Accuracy is determined,
in part, by analyzing data from LCSs, MS and MSD.

Accuracy and Precision objectives employed by the laboratory are as defined in the CERCLA's
Inorganic and Organic Statements of Work (SOW), statistically-derived control limits;, or default
limits as listed in each respactive method SOP.

4.4.3.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population, a variation in a physical or chemical property at a sampling point, or an
environmental condition. Data representativeness is primarily a function of sampling strategy,
therefore, the sampling scheme must be designed to maximize representativeness.
Representativeness also relates to ensuring that, through sample homogeneity, the sample
analysis result is representative of the constituent concentration in the sample matrix. STL makes
every effort to analyze an aliquot that is representative of the original sample, and to ensure the
homogenaity of the sample before sub-sampling.

4.4.34 Completeness

Completeness is defined as the percentage of measurements that are judged valid or useable.
Factors negatively affecting completeness include the following: sample leakage or breakage in
transit or during handling, loss of sample during laboratory analysis through accident or improper
handling, improper documentation such that traceability is compromised, or sample result is
rejected due to failure to conform to QC specifications. A completeness objective of greater than
90% of the data specified by the statement of work is the goal established for most projects.

4.4.3.5 Comparability

Comparability is a measure of the confidence with which one data set can be compared fo another.
To ensure comparability, all laboratory analysts are required to use uniform procedures (e.g.,
SOPs) and a uniform set of units and calculations for analyzing and reporting environmental data.

A measure of inter-laboratory comparability is obtained through the laboratary's participation in
proficiency testing (PT) programs established with Water Supply (WS), Water Pollution (WP),
Solid Waste (8W), and Underground Storage Tank (UST) programs. In addition, the laboratory
employs the use of NIST or EPA traceable standards, when available, to provide an additional
measure of assurance of the comparability of data.

Project reprasentativeness and comparability are dependent upon the sampling plan on a project

specific basis, and are therefore not covered in this LOM. Assessment of site and collection
representativeness and comparability is performed by the field engineer.
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4.4.3.86 Additional DQOs

Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
determined according to Appendix B of 40 CFR 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants”. The laboratory also takes guidance from the STL Corporate MDL SOP (5-Q-
003). MDLs reflect a calculated (statistical) value determined under ideal laboratory conditions in a
clean matrix, and may not be achievable in all environmental matrices. The laboratory maintains MDL
studies for analyses performed; these are verified at least annually. {UQA-017)

For the performance of non-routine methods, e.g., client/contract requirement, MDLs or Method
Validation Studies will be completed on an as needed basis. The tumaround time for such studies will
be as determined by the client and Project Manager. Such studies will be reviewad and approved by
the client and/or regulatory agency prior to project implementation.

Ingtrument Detection Limits
There are a number of ways to determine Instrument Dstection Limit (1DL) sensitivity (e.g., signal-to-

noise ratio; precision of the low-level standard; lowest calibration curve point or the IDL study defined
within CLP). The method and means in which IDLs are determined are documented and maintained
in the QA department for each individual instrument.

IDLs are generated for each element by the metals laboratory quarterly via each instrument as
specified in CLP. These limits are used to gauge instrument sensitivity and when routinely evaluated,
instrument performance without the introduction of method variance can be determined. {(UQA-G10)

Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a given method
in a given matrix that the laboratory feels can be reported with acceptable quantitative error or client
requirements, values specified by the EPA methods or other project and client requirements. The
laboratory reporting limits are further related and verified by the lowest point on a calibration curve
and/or low level chack standard. Because of the high level of quantitative error associated with
determinations at the level of the MDL, the laboratory maintains reporting limits higher than the MDL.
Wherever possible, reporting is limited to values approximately 2-3x the respective MDL to ensure
confidence in the value reported. Special project (i.e., ILEPA TACO limits; MIDEQ limits) or program
(ie., AFCEE; LCG; DoD) specific reporting limit requirements are routinely evaluated by the QA and
project management staff. Every effort is made to mest project goals or objectives if it iz within the
laboratory's capability to do so within minimal risk to the quality of the data. Data evaluated below the
RL down to the MDL/IDL is qualified as estimated with a ‘J’ for organic analyses and a ‘B’ for inorganic
analyses on the data report. _ i

MDL studies are performed annually, and reporting limits are assessed. If the MDL does not meet the
routine laboratory reporting limit or the method specified limit, it is repeated or the laboratory reporting
limit is reassessed. Refer to the laboratories MDL SOP (UQA-017) for additional tools that are used in
the MDL evaluation process. If the laboratory continually demonstrates that the method reporting limits
are not achieved, equipment, technique, and the method are reviewed to ensure optimal performance
or appropriate action is taken.
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4.5 Subcontracting

Subcontracting is arranged with the documented consent of the client, in a timely response which
shall not be unreasonably refused. All QC guidelines specific to the client's analytical program are
transmitted to the subcontractor and agreed upon before sending the samples to the subcontract
facility. Proof of holding required certifications from the subcontract facility are maintained in the
project records. Where applicable, the specific QC guidslines, QAPPs, andf/or SAPs are
transmitted to the subcontract laboratory. Samples are subcontracted under formal Chain of
Custody (CQC).

Subcontract laboratories may receive an on-gite audit by a representative of STL's QA staff if it is
deemed appropriate by the QA Manager, Lab Manager or Project Manager. The audit involves a
measure of compliance with the required test method, QC requirements, as well as any special
client requirements (e.g., Technical Profile and LabNet Project Notes). STL may also perform a
paper audit of the subcontractor, which would entail reviewing the LOM, the last two PT studies,
and a copy of any recent regulatory audits with the laboratory's responses.

Intra-company  subcontracting may also occur between STL facilities. Intra-company
subcontracting within STL is arranged with the documented consent of the client (e.9., QAFPP).
The originating laboratory is responsible for communicating all technical, quality, and deliverable
requirements as well as other contract needs. STL has implemented a standard form for Intra-
laboratory subcontracting, refer to the following document for specific details: Work Sharing
Process — Policy No.. S-C-001.

Project reports from both STL and external subcontractors are not altered and are included in their

original form in the final project report provided by STL. This clearly identifies the data as being
produced by a subcontractor facility. All data, as required in Section 5.9.4, is included.

4.6 Purchasing Services and Supplias

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the quality
of their products, their ability to meet the demand for their products on a continuous and short term
basis, the overall quality of their services, their past history, and competitive pricing. This is
achieved through evaluation of objective evidence of quality furnished by the supplier, which can
include certificates of analysis, recommendations, and proof of historical compliance with similar
programs for other clients. To ensure that quality critical consumables and equipment conform to
specific requirements, all purchases from specific vendors are approved by a member of the
supervisory or management staff.

Chemical reagents, solvents, glassware, and general supplies are ordered as needed to maintain
sufficient quantities on hand. Purchasing guidelines for equipment and reagents meet with the
requirements of the specific method and testing procedures for which they are being purchased.
The measurements for evaluation and selection of suppliers; the acceptance of supplies and services;
and certificates of conformance are described in the procurement SOP (Procurement Qualily
Assurance Process, UQA-020).
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4.6.1 _ Solvent and Acld Lot Verification

Pre-purchase approval is performed for solvents and acids purchased in large quantities unless a
certificate of conformance has been fumnished. These may include acetone, ethyl ether, hexane,
methylene chloride, nitric acid, hydrochloric acid, sulfuric acid, and hydrogen peroxide. Each lot of
incoming supplies requiring pre-approval is checked against the previously approved lot number. |f
the lot number is not approved, the lot is refused. If the lot number is an approved lot number, it is
accepted and documented. Solvents and acids are pre-tested in accordance with STL's corporate
Testing Solvents and Acids procedure (S-T-001) for all of the STL laboratories. Notification of
approval of specific lot numbers are sent via e-mail to the QA Manager, who subsequently
forwards it to the facility manager. A listing of approved lot numbers is also available electronically
on the STL Website under Corporate Information / Technology / Approved Solvent Spreadsheet.

4.7 Service to the Client
4.7.1 Sample Acceptance Policy

Samples are considered "comhromised” if the following conditions are observed upon sample
receipt:

Cooler and/or samples are received outside of temperature specification.
Samples are received broken or leaking.

Samples are received beyond holding time.

Samples are received without appropriate preservation.
Samples are received in inappropriate containers.

COC does not match samples received.

COC is not properly completed or not received.
Breakage of any Custody Seal.

Apparent tampering with cooler and/or samples.
Headspace in volatiles samples.

Seepage of extraneous water or materials into samples.
Inadequate sample volume.

llegible, impermanent, or non-unique sample labeling.

E O I B BE B B B A

When “compromised” samples are received, it is documented on the hardcopy COC (for those
items indicated on the COC), the LabNet Sample Receipt Checklist and on a Sample Discrepancy
Report (SDR) normally as a directed Job Note to the appropriate Project Manager; and the client is
contacted for instructions. If the client decides to proceed with the analysis, the project report will
clearly indicate any of the above conditions and the resolution.

47.2 Client Confidentiality and Proprietary Rights

Data and sample materials provided by the client or at the client's request, and the results obtained
by STL, shall be held in confidence (unless such information is generally available to the public or
ig in the public domain or client hag failed to pay STL for all services rendered or is otherwise in
breach of the terms and conditions set forth in the STL and client contract) subject to any
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disclosure required by law or legal process. Technical, business and proprietary information
provided by a client and data/information generated by the laboratory are restricted for the use within
the laboratory for purposes of accomplishing the project. Ciient information is not to be used on other
projects or revealed except in conjunction with project work to anyone outside the laboratory without
permission of the client. ‘

STL reports, and the data and information provided therein, are for the exclusive use and benefit of
client, and are not released to a third party without written consent from the client (Client
Confidentiality, UQA-004).

4.8 Complalnts

STL believes that effective client complaint handling processes have important business and
strategic value. Listening to and documenting client's concerns captures ‘client knowledge' that helps
to continually improve processes and outpace the competition. implementing a client complaint
handling process also provides assurance to the data user that the laboratory will stand behind its
data, service obligations and products.

Client inquiries, complaints or noted discrepancies are documented, communicated to management,
and addressed promptly and thoroughly. The investigation of the cause, resolution and authorization
of corrective action is documented [Sample Discrepancy Report (SDR), Resubmitted Data Request
(RDR), Corrective Action Report (CAR); UQA-029].

Client complaints are documented by the employee receiving the complaint. The documentation
can take the form of a Resubmitted Data Request (RDR), a Customer Complaint Form (CHI-22-09-
340) or in a format specifically designed for that purpose (e.g., phone conversation record or e-
mail). The Laboratory Director, Project Manager, QA Manager, and Section Manager are informed
of client complaints and assist in resolving the complaint.

The RDR is used after the client has received the analytical report and their specifications,
expectations, or client satisfaction was not achieved. RDRs are prepared when clients request re-
evaluation of submitted data, when additional information is requested or for general complaints.

The nature of the complaint is identified, documented and investigated, and an appropriate action
is determined and taken. in cases where a client complaint indicates that an established policy or
procedure was not followed, the QA department is required to conduct a special audit to assist in
resolving the issue. A written confirmation, or letter to the client outlining the issue and response
taken, is strongly recommended as part of the overall action taken.

The number and nature of client complaints is reported by the QA Manager to the QA Director in
the QA Monthly report. Monitoring and addressing the overall level and nature of client complaints
and the effectiveness of the solutions is part of the Quality Systems Management Review (UQA-
002).
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4.9 Control of Non-conformances

Non-conformances include any out of control occurrence. Non-conformances may relate to client
specific requirements, procedural requirements, or equipment issues. All non-conformances in the
laboratory are documented at the time of their occurrence on Corrective Action Reports (CARs)
specifically formatted for each department or on a SDR.

All non-conformances that affect a sample and/or sample data become part of the affected
project's permanent record. When appropriate, reanalysis is performed where QC data falls
outside of specifications, or where data appears anomalous. [f the reanalysis comes back within
established tolerances, the results are approved. If the reanalysis is still outside tolerances, further
reanalysis or consultation with the Section Manager, Project Manager or QA Manager for direction
may be required. All records of reanalysis are kept with the project files.

Where non-conformances specifically affect a client's sample and/or data, the client is informad
and action must be taken. Action can take the form of reporting and flagging the data, and
including a description of the non-conformance in the project narrative.

4.10 Correctlve Action

To consistently achieve technical and regulatory requirements, the laboratory data must be supported
by an effective corrective action system. The system must be capable of isolating and rectifying both
random and systematic errors. ldentification of systematic errors, or errors that are likely to occur
repetitively due to a defect or weakness in a system, is particularly valuable in maintaining an
environment of continuous improvement in laboratory operations.

Mechanisms used to ensure problem definition include SOPs; internal and external audits and
surveillances; and regular laboratory management meetings. When evaluation of performance
against established criteria for good laboratory practices shows a condition that could adversely affect
the quality of services provided, corrective action is initiatad.

Any employee in STL can initiate a corrective action. The initial source of corrective action can also
be external to STL (i.e., comective action due to client complaint, regulatory audit, or PT(s)). When a
problem that requires corrective action is identified, the following tems are identified by the initiator on
the corrective action report: the nature of the problem, the name of the initiator, and the date. If the
problem affects a specific client project, the PM is informad immediately.

All corrective actions, whether immediate or long-term, will comprise the following steps to ensure a
clozed-loop comrective action process:

Define the problem.

Assign responsibility for investigating the prablem.

Determineg a corrective action to eliminate the problem.

Assign, and obtain commitment to, responsibility for implementing the comective action.
Implement the correction.

Assess the effectiveness of the comective action and verify that the corrective action has eliminated the
problam.

* - e
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4,101 Immediate Corrective Action

Immediate corrective actions to correct or repair non-conforming equipment and systems are
generally initiated in response to adverse conditions identified through QC procedures. The analyst
has relatively quick feedback that a problem exists, e.g., calibration does not meet or QC check
samples exceed allowable criteria, and can take immediate action to repair the system.

The initial responsibility to monitor the quality of a function or analytical system lies with the individual
performing the task or procedure. DQOs are evaluated against laboratory-established or against
method or client specified QA/QC requirements. If the assessment reveals that any of the QC
acceptance criteria are not met, the analyst must immediately assess the analytical system to corract
the problem. When the appropriate corrective action measures have been defined and the analytical
system is determined to be "in-control” or the measures required to put the system “in-control” have
heen identified and scheduled, the problem and resolution or planned action is documented in the
appropriate logbook or CAR. Data generated by an analytical system that is determined to be out-of-
control must never be released without approval of the Section Manager, QA Manager, Laboratory
Director, Project Manager and client notification.

When an acceptable resolution cannot be met or data quality is negatively affected, the analyst will
notify their Section Manager and initiate an SDR. If an SDR is required, it is reuted for proper
authorizations and direction. Proper authorization and direction is given by the Project Manager
and/or QA Manager. Based upon the circumstances and judgment of the Project Manager, the client
may be notifiad of the situation. ‘

Data generated concurrently with an out-of-control system will be evaluated for usability in light of the
nature of the deficiency. If the deficiency does not impair the usability of the results, data will be
reported and the deficiency will be noted in the case narrative. Where sample results may be
impaired, the Project Manager is notified by a written or electronic SDR and appropriate comrective
action (e.g., reanalysis} is taken and documented.

A CAR documents analytical problems at the bench level. This form allows for the documentation of
the out-of-control situation, actions undertaken to correct the problem and a return-to-control status.
All CARs are signed/dated by the respective laboratory Section Manager.

The QA Manager has the authority to stop the analysis, e.g., failure to meet method or project
requirements, and to hold all analyses of samples affected by an out-of-control situation. The method
cannot be restarted without appropriate documentation leading to the QA Manager's approval and
sign-off.

4.10.2 Long-term Corrective Action

Long-term corrective action is generally initiated due to QA issues, which are most often identified
during internal and external audits (Sections 4.13 & 4.14). Typically, a deeper investigation into the
root cause of the nonconformance is warranted, and the problem may take much longer to identify
and resolve. Staff training, method revision, replacement of equipment, and LabNet reprogramming
are examples of long-term corrective action.
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4.10.3 Responsibility and Closure

The Section Manager is responsible for correcting out-of-contro! situations, placing highest priority on
this endeavor, Associated comective actions, once verified for effectiveness, are incorporated into
standard practices. Ineffective actions wili be re-evaluated until acceptable resolution is achieved.
Section Managers are accountable to the Laboratory Director to ensure final acceptable resolution is
achieved.

The QA Department also may implement a special audit (Section 4.13). The purpose of inclusion
of the corrective action process in both routine and special audits is to monitor the implementation
of the corrective action and to determine whether the action taken has been effective in
overcoming the issue identified.

Any out-of-control situations that are not addressed acceptably at the laboratory level may be reported
to the Corporate Quality Director by the QA Manager, indicating the nature of the out-of-control
situation and problems encountered in solving the situation. This provides laboratory QA personnel
non-laboratory management support, if needed, to ensure that QA policies and procedures are
enforced.

4.11 Preventative Action

The laboratory’s preventive action programs improve, or eliminate potential causes of
nonconforming product and/or nonconformance to the quality system. This preventive action
process is a proactive continuous process improvement activity which can be initiated by clients,
employees, business providers, and affiiates. The QA section has the overall responsibility to
ensure that the preventive action process is in place, and that relevant information on actions is
submitted for management review.

Preventive action opportunities may be identified from information obtained through activities
related to but not limited to the corrective action procass, performance evaluation program, internal
audits, management review, and/or market trends, industry trends and competitive comparisons.

Established standard practices for preventive action are included in the Freventive Aclion
Measures SOP (UQA-019); the SDR / RDR / CAR SOP (UQA-029) and the Quallty System
Management Review SOP (UQA-002). These procedures describe the information sources used
to detect, analyze, and eliminate potential causes of nonconformities and to ensure effective
implementation of solutions.
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412 Records
4.12.1 Record Types

Record types are described in Table 4.

412.2 Record Retention

Data reports are filed electronically as .pdf files by sample job number. Hardcopy COC files are
maintained and are filed in Job Number order.

Laboratory data, project management files, QA records (e.g., PT scores/comective actions;
MDLs/IDLs, statistical analysis, QAPPs, etc.), Human Resources information, etc.., are compiled
by date order. The same procedure is followed both in current and archived hardcopy storage.

Upon archiving, a Records Management Form (CHI-22-05-032) is prepared for each storage box of
records. This form documents the department, department manager, contents (description and
dates), term of retention (e.g., no. of years) and an assigned identification number. The original of
this form is maintained with the data management department with a carbon copy filed within the
storage box. Upon purging of records, the individual department managers sign the original form
as confirmation for the destruction of the associated data. This signature indicates that the
laboratory has maintained the information for the required amount of time and is no longer required
to store it.

Table 5 outlines the laboratory’s standard record retention time. For raw data and project records,
record retention is calculated from the date the project report is issued. For other records, such as
Controlled Documents, QC, or Administrative Records, the retention time is calculated from the
date the record is formally retired. Records related to the programs listed in Table 6 have lengthier
retention requirements and are subject to the requirements in Section 4.12.3.
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STL Record Types

Pm]eﬁtRacD ds |

Administrative
Records: . . . .. ool

- Standard Certificates

‘Racords
See - LOM - Audits — Internal -C0C - Accounting
Section 3. -QMP - - Audits - External - Contracts &
Terms and | (Corporate) | - Audit Responses Amendmants - Corporate Safety Manual
Definitions | - QAPPs - Correapondence
- S0Ps - Certifications - QAPP - Parmits
- Work -PTs ' - SAF - Disposal Records
Instructions - Telephone Logs
- SDR/RDRs - E-mails - Employee Handbook
-CARs - Electronic Data - Personnel files
- Review Checklists - Data Report - Employee Signature &
- Logbooks™® Initials Form

-Technical &
- Method & Software Administrative Policies
Validation/Verification
- MDUIDUADOC Studies

- Statistical Evaluations

- Training Records

- CDOC Evaluations

- QA Reports

- Electronic QA Files

*Examples of Logbook types: Maintenance, Instrument, Preparation (standard and samples),
Standard and Reagent Receipt, Archiving, and Balance Calibration.

Table 5. STL Record Retention

Raw Data All 10 Years from completion (Electronic Data
Reports - .pdf & EDD)
5 Years from completion for Hardcopy when not
available in electronic form
5 Years from archival for electronic raw data
Controlled All* 5 Years from document retirerment date
Documents
QC Records All* 5 Years from archival
Project Records | All* 5 Years from project complation
Administrative Personnel/Training Indefinitely
Records
Accounting 10 years

* Exceptions listed in Table 6.
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4,123 Programs with Longer Retention Reguirements

Some regulatory programs have longer record retention requirements than the laboratory's
standard record retention time. These are detailed in Table 6 with their retention requirements and
client-specific requirements are listed in the Record Retention and Purging SOP (UDM-002). In
these cases, the longer retention requirement is implemented and noted in the archive. If special
instructions exist such that client data cannot be destroyed prior to notification of the client, the
container or box containing that data is marked as to who to contact for authorization prior to
destroying the data.

Table 6. Spacial Record Retentlon Requirements

rograrm

Colorado — Drinking Water 10 years

Commonwealth of MA — All environmental data 10 years

310CMR 42.14

FIFRA — 40 CFR Part 160 Retain for life of research or marketing
permit for pesticides regulated by EPA

Massachusetts — Drinking Water 10 years

Michigan Department of Environmental Quality — 10 years

all environmental data

Minnesota — Drinking Water 10 years

Navy Facilities Engineering Service Center 10 years

(NFESC)

QSHA - 40 CFR Fart 1910 30 years

Pennsylvania — Drinking Water 10 years

TSCA - 40 CFR Part 792 10 years after publication of final test rule

or negotiated test agreemsnt
Specific Client Program / Project Per contractual requirement
4.12.4 Archives and Record Transfer

Archives are indexed such that records are accessible on either a project or temporal basis.
Archives are protected against fire, theft, loss, deterioration, and vermin. Electronic racords are
protected from deterioration caused by magnetic fields and/or electronic deterioration. Access to
archives is controlled and documented.

STL ensures that all records are maintained as required by the regulatory guidelines and per this
LQM upon facility location change or ownership transfer. Upon facility location change, all archives
are retained by STL in accordance with this LQM. Upon ownership transfer, all final test reports
generated by the laboratory will be submitted to the clients if not previously provided. Any further
record retention requirements will be addressed in the ownership transfer agreement and the
rasponsibility for maintaining archives will be clearly established.

In the event that the laboratory is closed, all final test reports generated by the laboratory will be
submittad to the clients if not previously provided. All records will then be transferred to STL's
corporate record storage location. All boxes and contents will be appropriately labeled with the dates
of destruction (Refer to Tables 5 and 6) and managed in accordance their policies.
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413 Internal Audits

Quality assurance audits and surveillances are conducted to assess the performance of laboratory
systems in meeting technical, regulatory and client requirements; and to evaluate the operational
details of the QA program (/ntermal Audits; UQA-013). They provide a means for management to be
apprised of, and to respond to, a potential problem before it actually impacts the laboratory cperations.
They also are a mechanism for ensuring closure of corrective actions resulting from external audits.

4.13.1 Audit Types and Frequency

A number of types of audits are performed at STL. These audit types and frequency are
categorized in Table 7.

Table 7. Audit Types and Frequency

Systems QA Department or Designee Annual
Data QA Department or Designee | Data Report Review:
Authenticity As nacessary to ensure an effactive
secondary review process and
to mest special program independent
raview objeclives
Analyst Data Audits:
100% of all analysts annually
Electronic QA Department or Designee Electronic Data Audits:

' 100% of all organic instrumants

Special QA Dapartment or Desighee As Needed

4.13.2 Systems Audits

Systems audits are technical in nature and are conducted on an ongoing basis by the QA Manager
or the QA Specialist. Systems audits cover all departments of the facility, both operational and

support. The review consists of laboratory systems, procedures, documentation and issues noted
in external audits.

The audit report is issued by the QA Manager or QA Specialist within 21 calendar days of the
audit. The audit report is addressed to the department Section Manager and copied to the QA
department and the Laboratory Director.

Written audit responses are required within 30 calendar days of the audit report issue. A maximum
of one calendar month is given to address any recommended corrective actions. The audit
response is directed to all individuals copied on the audit report. Where a corrective action may
require longer than a calendar month to complete, the target date for the comrective action
implementation is stated and evidence of the corrective action is submitted to the QA Department
in the agreed upon time frame.
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4.13.3 Data Audits

Data audits are focused to assess the level of customer service, SOP compliance, regulatory
compliance, accuracy and completeness of test results and reports, documentation, and
adherence to established QC criteria, laboratory SOPs, technical policy, and project specific QC
criteria.

The QA Department provides feedback and/or corrections and revisions to project reports where
necessary. Records of the data audits are kept, and the frequency of data audits is included in the
monthly QA report. In performing data audits, it is essential that data be assessed in terms of
differentiating between systematic and isolated errors. Upon noting anomalous data or
occurrences in the data audits, the QA Department is responsible for seaking clarification from the
appropriate personnel, ascertaining whether the error is systematic or an isolated error, and
overseeing correction andfor revision of the project report if necessary. Errors found in client
project reports are revised and the revision sent to the client (Section 4.8). The QA Department is
also responsible for assisting in the corrective action process where a data audit leads to
identification of the need for parmanent corrective action.

The frequency of data auditing may also be dependent upon specific clients and regulatory
programs. All active laboratory loghooks and QC files are subject to periodic audits/ surveillances
by the QA personnel.

4.13.3.1 Data Authenticity Audits

Data authenticity audits shall be performed on 100% of all analysts by the QA department or a
designee independent from laboratory operations. Performing data authenticity checks will typically
include verifying raw data, evaluating calculation tools and independently reproducing the final
results and comparing it to the hardcopy on randomly selected batches of data. The QA Manager
will report the percentage of analysts reviewed (for the year) in the monthly QA report and should
average about 8% per month.

413.3.2 Electronic Data Audits

Electronic data audits are performed on 100% of all organic instruments by the QA department or a
designee independent from the operations. This may include Mint Miner® scanning of randomly
selected batches of electronic data followed by a chromatography system review. The QA
manager will report the percentage of instruments reviewed (for the year) in the monthly QA report
and should average about 8% of instruments per month. Electronic data audits include spot-
checking of manual integrations by QA personnel in order to determine that the manual integration
is appropriate and documented according to Section 5.3.6.1.

4134 Special Audits

Special audits are conducted on an as needed basis, generally as a follow up to specific issues
such as client complaints, corrective actions, proficiency testing results, data audits, systems
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audits, validation comments, or reguiatory audits. Special audits are focused on a specific issue,
and report format, distribution, and timeframes are designed to address the nature of the issue. -

4.14 External Audits

STL is routinely audited by clients and external regulatory authorities — both government and non-
government. Whether the audit is scheduled or unannounced, full cooperation with the audit team
is provided by the laboratory and administrative staff. STL recommends that the audits be
scheduled with the QA Department so that all necessary personnel are available on the day of the
audit.

4.15 Management Reviews
4.15.1 QA Reports to Management

A monthly QA report is prepared by QA Manager and forwarded to the Laboratory Director, Project
Managers, Section (Technical) Managers and the Corporate Quality Director. The reports include
statistical results that are used to assess the effectiveness of the quality system. The format of the
monthly report is shown in Figure 3.

4.15.2 Quality Systems Management Review

A quality systems management review is performed at least annually by the QA Manager. This
review ensures that the laboratory's quality system is adequate to satisfy the laboratory's policies
and practices, government requirements, certification, accreditation, approval requirements, and
client expectations. Quality systems management reviews are accomplished through the
evaluation and revision of this LOM, monthly quality assurance reporting and goal setting.

Management reviews of specific quality system elements may be performed through continuous
improvement activities, monthly QA reports, process changes, SOP revisions, andfor audit
reports/responses. Documentation of these reviews are not required unless it is inherent in the review
mechanism (e.g., approval signatures on SOP revisions).

4.153 Monthly QA Report and Metrics

By approximately the 3™ day of the month, the QA manager prepares a monthly QA report. The report
is sent to the Laboratory Directer, Project Managers, Section Managers and Department Supervisors.
At a minimum, the report content contains the items listed below (Figure 3). A separate report is
prepared for and submitted to the Corporate Quality Control Director and the Lab Director. This report
contains a narmative summary which includes audit details; revised report details; client complaints;
certifications/approvals; preventive actions; QA Highlights and QA Lowlights. Also included are the
monthly metrics spreadsheet, PT summary and External Audit Summary. During the course of the
year, the Laboratory Director, General Manager or Corporate Quality Director may request that
additiona! information be added to the report.
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Figure 3. STL Chicago Monthly QA Report Format

4 Audits

A. External System Audits

B. Intamal System Audits

C. Internal Data Audits

2 Ravised Reports / Client Complaints / Chent Compliments
A. Revised Reports (RDR}

B. Customar Complaints

. Customer Complimants

3 ‘Certification Changes

A. Cedification Status

B. Certified Parameter List

4 Proficiency Testing

A. PES Results/Scores

B. PES Failure Summary

¢. PES History of Non-Acceptable Scored Analyte/Compound
5 Miscellaneous QA and Operational |ssues

A. Current SOP Status

{with ‘on-time’ percentages calculated for SOPs < 1 year)
B. Listing of SOPs > 1 YT

C. Listing of 50Pg in Progress

8 QAPP/Project Review Status
7 Halding Time Violations
8 Monthly QA Report Metrics
5.0 Technical Reguirements
5.1 Personnel
5.1.1 General

STL management believes that its highly qualified and professional staff is the single most
important aspect in assuring the highest level of data quality and service in the industry. The staff
consists of professionals and support personnel that include the following positions:

Laboratory Director

QA Manager

Health & Safety Coordinator / Waste Management

Project Manager

Information Technology Manager

Department Section Manager (Technical Manager)

Analyst

Sample Custodian

Technician

Quality Assurance Specialist

« Data Review Specialist

in order to ensure that employees have sufficient education and experience to perform a particular
task, job descriptions are developed for all personnel (Section 4.1.2).

a % 4 % & & 4 & ¥ B
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5.1.2 Training

STL is committed to furthering the professional and technical development of employees at all
levels. Selection of qualified candidates for laboratory employment begins with documentation of
minimum education, training, and experience prerequisites needed to perform the prescribed task.
Minimum education and training requirements for STL employees are outlined in Table 8.

Orientation to the laboratory’s policies and procedurss, in-house method training, and employee
attendance at outside training courses and conferences all contribute toward empioyee proficiency.
The QA department, in conjunction with the Human Resources coordinator, H&S officer, and Section
Manager/Supervisor are responsible for maintaining the documentation of these activities.

Each laboratory section maintains documentation associated with analytical training (e.g., training
records, document control). The QA department maintains documentation of initial and continued
method proficiency for laboratory instrumentation and for each analyst. This documentation is
represented in the following forms: MDLs, IDMPs, IDOCs, CDOCs, PT Sample results, Instrument
QC and Batch QC Control Charts. Each administrative/non-technical section also maintains
training records for each employee. All Training Records are also kept on file in the QA
Department for periodic review with the appropriate Section Manager/Supervisor. This information
is available to managers and staff for planning and evaluation.

The Human Resource coordinator maintains documentation and attestation forms on employment
status & records; benefit programs; time keeping/payroll; and employee conduct (e.g., ethics). This
information is maintained in the employee's secured personne! file.

The Health & Safety officer maintains training documentation related to H&S issues.

The QA Department maintains the following evidence items on file for each employee:

An Ethics Agreement signed by each staff member (renewed each year). (Figure 6)

A Confidentiality Agreement signed by each staff member (renewed each year).
Representative Signature and Initials by each staff member (renewed each year).

The employee has read and understood the latest, approved version of all test methods and/or
SOPs for which the employee is responsible (annual review/sign-off of SOP revisions).

A training record specific to the job functions performed.

+ Copy of external Training seminars or class completion certificates.

* * * »

*

The following evidence items are on file (in addition to those listed above) for each technical
amployee:

+ Initial Demonstration of Capability (IDOC) for each method. (CHI-22-09-271) (Figure 4)

+ Annual evidence of Continued Demonstration of Capability (CDOC) for each method (CHI-22-
09-243) (Figura 5)
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IDOCs (Initial Demonstration of Method Capability) are performed by the analysis of four replicate
QC samples. Results of successive LCS analyses can be used to fulfill the IDOC requirement,
however, LCSs performed over several batches is desirable. The accuracy and precision,
measured as average recovery and standard deviation (using n-1 as the population), of the 4
replicate results are calculated and compared to those in the test method (where available). If the
test method does not include accuracy and precision requirements, the results are compared to
target criteria set by the laboratory. The laboratory sets the target criteria such that they reflect the
DQOs of the specific test method or project. An IDOC Certification Statement (Figure 4) is
recorded and maintained in the analyst's training file. Tabulated results summary and raw data are
completed and signed by the analyst and section manager with the proper entries made onto the
analyst's training record. The data is submitted to the QA department for approval and entry into
the master IDOC spreadsheet and for filing. Figure 4 shows an example of an /DOC Certification
Statement. (CHI-22-09-271). When an analyst has not yet completed the IDOC requirement, they
can perform a task under the supervision of a qualified analyst, or section manager, and are
considered an analyst in training. The person supervising an analyst in training is accountable for the
quality of the analytical data and must review and approve data and associated corrective actions.

On an annual basis, the analyst's method capabilities must be evaluated, which may include, but is
not limited to, successful analysis of a blind sample an the specific test method (FT) or a similar
test method; an annual DOC of four successive and acceptable LCSs; Control Chart Evaluations
over a given time period. The QA Department in conjunction with the appropriate Section Manager
will accumutate specific required information to satisfy the CDOC (Continued Demonstration of
Capability) requirement. Documentation will be filed within the analyst training file. Figure 5 shows
an example of a Continued Demonstration of Method Proficiency statement (CHI-22-08-243).

Although training is a continual process, initial training is considered complete once the trainee has
attended the initial general orientation{includes specific forms to be reviewed and signed, Timesheet
Training, Employee Handbook, Drug Policy Form, Ethics/Confidentiality forms, Internet and E-Mail
Usage, IT Policy Form, Benefit Info), presentations (ex. Ethice Orientation and Comprehensive
Training, QA Orientation-including Manual Integration and Selection of Calibration Points for technical
staff, Health & Safety Orientation), and review of those SOP's applicable to the employee's
responsibilities. Documentation is appropriate to the training item. Specific training related to the
department is assessed and documented within the employee’s training record, which is updated over
the course of the employee’s training progress. This process is applicable to both Technical and Non-
Technical employees.
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Table 8. STL Employee Minlmum Training Requirements

Specialty . - VR
General Chemistry and Instrumentation Six months
Gas Chromatography One year
Atomic Absorption One year
Mass Spectromeatry One year
Spectra Interpretation Two years

‘ Drientaton IR

Week 1

Employ All
Ethics — Corporate Qverview Week 1 All
Environmental Health & Safety Month 1 All
Ethics Month 1 All
Data Integrity Month 1 Technical and PMs
Ethics Refresher Annually All
Quality Assurance Quarter 1 All
Initial Demonstration of Capability (IDOC) Prior to unsupervised Technical
methed Parformance
Continued Demonstration of Capability Annually Technical
{CDOC)

1 From the date of initial employment unless otherwise indicated.

The Ethics, Data Integrity and Quality Assurance training includes an overview of regulatory
programs and program goals, a review of the ethics statement, and group discussions about data

integrity and data misreprasentation.

Further details of the laboratory's training program are described in the Laboratory Training SOP

(UQA-014).
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Figure 4. Initial Demonstration of Capability Certification Statement

STL Chicago
Initial Demonstration of Method Capability
Certification Statement

il STL Chicago
| 2417 Bond Street
University Park, IL 60456

Analyst Name;
S0P No.:
Method No.:
Description:
Matrix:
Effective Date:

We the undersigned certify that:

The analyst identified above, using the cited test method(s), which is in use at this laboratory for the [t
analysis of samples under the National Environmental Laboratory Accreditation Program, have met
the Demonstration of Capability.

The test method(s) was performed by the analyst identified on this certification.

A copy of the reference method and laboratory-specific SOP(s) are available for all personnel on-
site,

The data associated with the demonstration capability are true, accurate, complete and self-
explanatory.

All raw data (including a copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the laboratory, and that the associated information is well organized |
and available for review by authorized assessors.

Supervisor/Manager Signature Date

QA Signature Date
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Figure 5. Continued Demonstration of Method Proficiency

STL Chicago
Continued Demonstration of Method Proficiency

Analyst Name:
S0OPF No.:

| Analytical Method:
Similar Test Methods!
Analyte(s):

Documentation of Continued Proficiency
Continued Proficiency has been demonstrated by one of the following:

1. Successful analysis of a blind perfarmance sample (blind to the analyst) on a similar fest method
il using the same technology {Documentation required for one of the test methods).

PT-15(s):

{See attached PT Summary)

2. Another demonstration of capability.

Description:

3. Successful analysis of a blind performance sample (double-blind to the analyst/QA) on a similar
test method using the same technology (Documentation required for one of the tast methods).
PT Description: Job#:

4. At least 4 consecutive laboratory control samples with acceptable levels of precision and accuracy.
(See Attached Control Chart)

5. If terns 1-4 cannot be performed, analysis of authentic samples with results statistically
1| indistinguishable from those obtained by another analyst.

The analyst identified above, using the cited method(s} which is in use at this laboratory and defined within
the laboratory’s document control system, has read, understood and agrees to perform this most recent
version of the test method.

| Analyst Signature Date
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51.3 Ethics Policy

Establishing and maintaining a high ethical standard is an important element of a Quality System.
In order to ensure that all personnel understand the importance the company places on
maintaining high ethical standards at all times; STL has established an Ethics Policy (P-L-006) and
an Ethics Agreement (Figure 6). Each employee signs the Ethics Agreement, signifying agreed
compliance with its stated purpose on an annual basis.

Violations of this Ethics Policy will not be tolerated. Employees who violate this policy will be
subject to disciplinary actions up to and including termination. Criminal viclations may also be
referred to the Government for prosecution. In addition, such actions could jeopardize the
Company's ability to do work on Government contracts, and for that reason, the Company has a
Zero Tolerance approach to such violations.

Ethics is also a major component of STL's quality and data integrity systems. Each employee is
trained in ethics within thirty days of hire and quality training within three months of hire. Annual
ethics refresher training will be provided. Employees are trained as to the legal and environmental
repercussions that result from data misrepresentation. A data integrity hotline is maintained by
STL and administered by the Corporate Quality Director.

Fig

ure 6. STL Ethics Agreemnent

| understand that STL is committed to ensuring the highest standard of quality and integrity of the data and services provided to
aur clients. | have read the Ethics Policy of the Company.

With regard to the duties | perfarm and the data | report in connection with my employment at the Company, | agres that:
& | will not intentionally report data values that are not the actual values abtainad;

* | will not intentionally report the dates, times, sampie or QC identification, or method cltations of data analyses that are not
the actual dates, times, sample or QC identifications, or method citatlons;

» | wiil net intentionally misrepresent ancther individual's work;

= [ will net intentionally report data valuss that do not meet established quality control criteria as set forth in the Methed and/or
Standard Operating Procedures, or as defined by Company Paolicy;

I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely manner; and | agree to
infarm my Supervigar of any accidental or intentional reporting of non-authentic data by other employees, and

If a supsrviger or a member of STL management requests me to engage in or perform an activity that | feel is compromising
data validity or quality, | will not comply with the request and repart this action immediately to a membar of senior
management, up to and including the President of STL.

As a STL empioyee, | understand that | have the responsibility to conduct myself with integrity in accordanee with the ethieal
standards describad in the Ethies Policy. | will alsa report any information relating to possible kickbacks or violations of the
Procurement Integrity Act, or other questionable conduct in the course of sales or purchasing activities, | will not knawingly
participate in any such activity and will report any actual or suspacted violation of this policy to management.

The Ethics Policy has bean explained to me by my superviser or at a training session, and | have had the opportunity to ask
guestions if | did not understand any part of it. | understand that any vislation of this policy subjects me to disciplinary action,
which can Include termination. In addition, | understand that any vielation of this policy which relates to work under &
government contact or subcontract could alse subject me to the potential for prosecution under federal Jaw.

1 EMPLOYEE SIGNATURE: Data:
Supervisor/Trainer;
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5.2 Facilities

The laboratory is a secure facility locked at afl times with controlled and documented access.
Access is controlled by .various measures including locked doors, electronic access cards, security
codes, and a staffed reception area 8:00 a.m. to 5:00 p.m. Monday through Friday. All visitors sign
in and are escorted by STL personnel while at the facility.

The facility is designed for efficient, automated high-quality opsrations. The laboratory is equipped
with Heating, Ventilation, and Air Conditioning (HVAC) systems appropriate to the needs of
environmental testing laboratories. Environmental conditions in the facility, such as hood flow, are
routinely monitored and documented.

The facility is equipped with structural safety features. Each employee is familiar with the location,
use, and capabilities of general and specialized safety features associated with their workplace.
STL also provides and requires the use of protective equipment including safety glasses, protective
clathing, gloves, etc.. Refer to the description of floor space in Appendix C for additional details.

5.3 Tast Methods

Routine analytical services are performed using standard EPA-approved methodology. In some
cases, modification of standard approved methads may be necessary to provide accurate analyses of
particularly complex matrices.

STL Chicago maintains an updated list of all current primary and secondary accreditations. This
information is available through the STL web-site (http://stinet.stl-ing.com). The web-site contains
links to all certifications and methods for which the labaratory is currently accredited. In addition, a
listing of STL Chicago's Method Capabilities appears in Appendix B (Methods Capabilities Work
Instruction (CHI-22-09-255). The table also identifies those methods for which NELAP
accreditation is offered and for which the laboratory holds NELAP certification. Certifications are
subject to change, and may do so based on laboratory needs and performance. All certifications
must be confirmed with appropriate laboratory personnel. -

5.3.1 Method Selection

Since numerous methods and analytical techniques are available, continued communication between
the client and laboratory is imperative to ensure the correct methods are utlized, Once client
methodology requirements are established, this and other pertinent information is summarized by the
Project Manager in a Technical Profile and within LabNets Project Notes feature. These mechanisms
ensure that the proper analytical methods are applied when the samples arrive for log-in. For non-
routine analytical services (e.g., special matrices, non-routine compound lists, etc..), the method of
choice is selected based on client needs and available technology.

Most of the test methods performed at STL originate from test methods published by a regulatory
agency such as the US EPA and other state and federal regulatory agencies. These include, but
are not limited to, the following published compendiums of test methods. A listing of methods in
which the laboratory is capable of performing is listed in laboratory's Methods Capabiiities Work
Instruction (CH!1-22-09-255).
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Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water.

Method 1664, Revision A: N-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel
Treated N-Hexane Extractable Material (SGT-HEM); Non-polar Material) by Extraction and
Gravimetry, EPA-821-R-98-003, February 1999,

Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983.

Methods for the Determination of Jnorganic Substances in Environmental Samples, EPA-600/R-
93/100, August 1993.

Methods for the Determination of Metals in Environmental Samples, EPA/600/4-21/010, June
1991. Supplement |: EPA-600/R-94/111, May 19294,

NIOSH Manual of Analytical Methods, 4™ ed., August 1994.

Statement of Work for Inorganics Analysis, ILM04.0, USEPA Contract Laboratory Program Multi-
media, Multi-concentration.

Statement of Work for Organics Analysis, OLM04.2 and OLC02.1, USEPA Contract Laboratory
Program, Multi-media, Multi-concentration.

Standard Methods for the Examination of Water and Wastewater, 18"/19" /20" edition; Eaton, A.D.
Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution Control
Federation, American Public Health Association: Washington, D.C.

Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-846), Third Edition,
September 1986, Final Update I, July 1992, Final Update 1lA, August 1993, Final Update I,

September 1994; Final Update IIB, January 1995; Final Update (ll, December 1996.

Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), Philadelphia,
PA.

The laboratory reviews updated versions to all the aforementioned references for adaptation based
upon capabilities, instrumentation, etc.., and establishes an implementation schedule. As such,
the laboratory strives to perform only the latest versions of each approved method.

5.3.2 S0Ps

STL maintains an Approved SOP Listing (CHI-22-09-SOP) for both Method and Process SOPs.
Method SOPs are maintained to describe a specific test method. Process SOPs are maintained to
describe function and processes not related to a analytical testing (e.g., administrative
procedures).
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Method SOPs contain the following information:

Title Page with Document Name; Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, Dates and Proprietary Information
Statement (Figure 7).

1. |dentification of Test Method 13. Calibration and Standardization
2. Applicable Matrix 14. Procedure
3. Scope and Application, including test 15. Calculations
analytes
4. Summary of the Test Method 15. Method Performance
5. Reporting Limits 17. Pollution Prevention
6. Definitions 18. Data Assessment and Acceptance
Criteria for Quality Control Measures
7. Interferences 19. Corrective Actions for Out-of-Control Data
8. Safety 20. Contingencies for Handling Qut-of-Control
or Unacceptable Data
9, Equipment and Supplies 21. Waste Management
10. Reagents and Standards 22. Referances
11. Sample Collecticn, Preservation and 23. Tables, Diagrams, Flowcharts and
Storage Validation Data

12. Quality Control

Process SOPs contain the following information:

Title Page with Document Name, Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, Dates and Proprietary Information
Statement (Figure 7).

Scope

Summary

Definitions

Responsibilitles

Procedure

References

Tables, Diagrams, and Flowcharts

N AL =

The QA Department is responsible for maintenance of SOPs, archival of SOP historical revisions,
maintenance of an SOP index, and records of controlled distribution. SOPs, at a minimum,
underge annual review. Where an SOP is based on a published method, the laboratory maintains
a copy of the reference methed.
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Figure 7. Proprietary Information Statement

Il This documentation has been prepared by Severn Trent ¥

| and the use of STL's customers In evaluating its qualifications and capabilities in connection with a

| particular project. The user of this document agress by its acceptance to return it to STL upon
request and not to reproduce, copy, lend, or otherwise disclose its contents, directly or indirectly, and
not to use if for any other purpose other than that for which it was specifically provided. The user
also agrees that where consultants or other outside parties are involved in the evaluation process,
access to these documents shall not be given to said parties unless those parties also specifically
agree to these conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY
INFORMATION. DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT |
THE WRITTEN AUTHORIZATION OF STL IS STRICTLY PROHIBITED. THIS UNPUBLISHED |
WORK BY STL IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

| ©COPYRIGHT 2005 STL, INC. ALL RIGHTS RESERVED.

SOP Change Form

The SOP Change Form is used for implementation, documentation, and authorization of changes to
SOPs (SOP Change Frolocol, UQA-032). Immediate changes in SOPs may be necessary to
accommodate improvements; to implement acceptable changes in practices; or to correct potential
errors in the existing version. The reason for the change will be identified and a detailed description of
the pracedure change will be presented. Since this form will become part of the referenced SOP, until
such time that the SOP is updatad, it must be legible and comprehensible. The Change Form must
provide an exact description and identify the affected sections.

Once this form is completed and changes are authorized, it becomes an official part of the SOP for
which it revises, and is subject to all document control and records management policies.

5.3.3 Method Validation

Laboratory developed methods are validated and documented according to the procedurs
described in Saction 5.3.5.

5.3.4 Method Verification

Method verification is required when a validated standard test method or a method medification is
implemented. The level of activity required for method verification is dependent on the type of
method being implemented, or on the level of method modification and its affect on a method's
robustness. Method modification often takes advantage of a method's robustness, or the ability to
make minor changes in a method without affecting the method's outcome,
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It is the responsibility of the section manager to present to the QA manager all applicable method
validation studies for review and approval. The documented approval by the section manager and
QA manager must be applied to all applicable validation records before the method is released for
use. Metheod verification may require some, but not all, of the activities described in Section 5.3.5.

535 Method Validation and Verification Actlvities

Before analyzing samples by a particular method, method validation and/or method verification
must occur. A complete validation of the method is required for laboratory developed methods.
While method validation can take various courses, the following activities can be required as part
of method validation. Method validation records are designated QC records and are archived
accordingly.

Determination of Mathod Selectivity

Method selectivity is demonstrated for the analyte(s) in the specific matrix or matrices. In some
cases, to achieve the required selectivity for an analyte, a confirmation analysis is required as part
of the method.

Determination of Method Sensitivity

Sensitivity can be both estimated and demonstrated. Whether a study is required to estimate
sensitivity depends on the level of method development required when applying a particular
measurement system to a specific set of samples. Where estimations and/or demonstrations of
sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part
136 Appendix B, under the Clean Water Act, these shall be followed. The laboratory determines
MDLs are described in Section 4.4.3.6 and within UQA-017 and the corporate procedure $-Q-003.

Relationship of Limit of Detection (1 OD) to the Quantitation Limit (QL)

An important characteristic of expression of sensitivity is the difference in the LOD and the QL.
The LOD is the minimum level at which the presence of an analyte can be reliably concluded. The
QL is the minimum level at which both the presence of an analyte and its concentration can be
reliably determined. For most instrumental measurement systems, there is a region where semi-
quantitative data is generated around the LOD (both above and below the estimated MDL or LOD)
and below the QL. In this region, detection of an analyte may be confirmed but quantification of
the analyte is unreliable within the accuracy and precision guidelines of the measurement system.
When an analyte is detected below the QL, and the presence of the analyte is confirmed by
meeting the qualitative identification criteria for the analyte, the analyte can be reliably reported,
but the amount of the analyte can only be estimated. If data is to be reported in this region, it must
be done so with a qualification that denotes the semi-quantitative nature of the result.

Determination of Interferences
A determination that the method is free from interferences in a blank matrix is performed.

Determination of Range :
Where appropriate, a determination of the applicable range of the method may be performed. In

most cases, range is determined and demonstrated by comparison of the response of an analyte in
a curve to established or targeted criteria. The curve is used to establish the range of quantitation
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and the lower and upper values of the curve represent upper and lower quantitation limits. Curves
are not limited to linear relationships.

Demonstration of Capability
DOCs are performed prior to method performance.,

Determination of Accuracy and Precision

Accuracy and precision studies are generally performed using replicate analyses, with a resulting
percent recovery and measure of reproducibility (standard deviation, relative standard deviation)
calculated and measured against a set of target criteria.

Documentation of Method

The method is formally documented in an SOP. If the method is a minor modification of a standard
laboratory method that is already documented in an SOP, an SOP Appendix describing the specific
differences in the new method is acceptable in place of a separate SOP.

Continued Demonstration of Method Performance

Continued demonstration of Method Performance is addressed in the SOP. Continued
demonstration of method performance is generally accomplished by batch specific QC samples
such as LCS and Method Blanks.

5.3.6 Data Reduction and Raview

Analytical data are entered/downloaded directly into LabNet or recorded on pre-formatted bench
sheets that are paginated and bound into laboratory logbooks. These Iogbooks are issued and
controlled by the laboratory's QA Section. A unique document control code is assighed to each book
to ensure that chronological record keeping is maintained. Analytical data may be electronically stored
as a secure .pdf file to which the analyst applies an elactronic signature.

Analytical data is referenced to a unique sample identification number for internal tracking and
reporting. Both LabNet entries and logbook pages contain the following information, as applicable:
analytical method, analyst, date, sequential page number, associated sample numbers, standard
concentrations, instrument settings, and raw data. Entries are in chronological order and maintained
50 as to enable reconstruction of the analytical sequence.

The analyst is responsible for entering / recording all appropriate information, and for signing and
dating all logbook entries daily. All entries and loghook pages are reviewed for completeness by a
supervigor, paeer reviewer or the analyst themselves. Data review checklists document the analytical
raview of the LabNet entries, logbook and associated QC indicators. Copies of instrument outputs
(chromatograms, mass spectra, etc..) are maintained on file or electronically with the analyst's
signaturefinitials and data.
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5.3.6.1 Data Reduction

The complexity of the data reduction depends on the analytical method and the number of discrete
operations involved (e.g., extractions, dilutions, instrument readings and concentrations). The analyst
calculates the final results from the raw data or uses appropriate computer programs to assist in the
caleulation of final reportable values.

For manual data entry, e.g., Wet Chemistry, the data is reduced by the analyst and then verified by
the section manager or alternate analyst prior to updating the data in LabNet. The spreadsheets, or
any other type of applicable documents, are signed by both the analyst and alternate reviewar to
confirm the accuracy of the manual entry(s).

Manual integration of peaks will be documented and reviewed and the raw data will be flagged in
accordance with the STL Corporate SOP entitled Acceptable Manual Integration Practices (S-Q-004).

Copies of all raw data and the calculations used to generate the final results, such as bound logbooks,
are retained on file for a minimum of 5 years or as otherwise requested by the client/project.

Calculations and data reduction steps for various methods are summarized in the respective analytical
SOPs or program requirements.

5.3.6.2 Data Review

All data, regardless of regulatory program or level of reporting, are subject to a thorough review
process. The individual analyst continually reviews the quality of the data through calibration
checks, quality control sample results and performance evaluation samples. Data review is
initiated by the analyst during, immediately following, and after the completed analysis.

All levels of the review are documented on Data Review Checklists that are specific fo each
laboratory section.

G0 Extractables/HPLC: CHI-22-17-034
GC Volatiles: CHI-22-19-003
GC/MS Volatiles and Semivolatiles: CHI-22-20-038
Metals: CHI-22-14-004, CHI-22-14-005, CHI-22-14-006
Wat Chemistry: CHI-22-12-014

Primary Review

The primary review is often referred to as a “bench-level” review. In most cases, the analyst who
generates the data (e.g., logs in, prepares and/or analyzes the samples) is the primary reviewaer.
In some cases, an analyst may be reducing data for samples run by an auto-sampler set up by a
different analyst. In this case, the identity of both the analyst and the primary reviewer is identified
in the raw data.
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One of the most important aspects of primary review is to make sure that the test instructions are
clear, and that all project spacific requirernents have been understood and followed.

Once an analysis is complete, the primary reviewer ensures, where applicable, that:

Sample preparation information is complete, accurate, and documented.

Calculations have been performed correctly.

Quantitation has been performed accurately.

Qualitative identifications are accurate.

Manual integrations are appropriate.

Data flags to indicate manual integrations are recorded.

Manual integrations are authorized by a date and signature or initials of primary analyst.
Client specific requirements have been followsd.

Method and process SOPs have been followed.

Method QC criteria have been met.

QC samples are within established limits.

Dilution factors are correctly recorded and applied.

Non-conformances andfor anomalous data have besn properly documented and appropriately
communicated.

COC procedures have bean followed.

+ Primary review is documeanted by date and initials/signature of primary analyst.

LR B K B O B R B R B NE B

»

Any anomalous results and/or non-conformances noted during the Primary Review are
documented on the Data Review Checklist and on an SDR; and are communicated to the Section
Manager and the Project Manager for resolution. Resolution can require sample reanalysis, or it
may require that data be reported with a qualification. Non-conformances are documented per
Section 4.9,

Secondary Review ‘

The secondary review is also a complete technical review of a data and is performed by the
Hection Manager, analyst or data specialist. The secondary review is documented on the same
Data Review Checklist as the primary review.

Tha following items are reviewed:

Clualitative dentification

Cuantitative Accuracy

Calibration

QC Samples

Method QC Criteria

Adherence to method and process SOPs

Accuracy of Final Client Reporting Forms

Manual Integrations — Minimal requirement is to spot-chack raw data files for manual integration, as
verified by date and initials or sighature of secondary data reviewer. Some regulatory programs require
100% secondary review of manual integrations.

Completeness

Special Requirements/Instructions

. % 5 & ¥ % 4 %
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If problems are found during the secondary review, the reviewer must work with the appropriate
personnel to resolve them. If changes are made to the data, such as alternate qualitative
identifications, identifications of additional target analytes, re-quantitation, or re-integration, the
secondary reviewer must contact the laboratory analyst and/or primary reviewer of the data so that
the primary analyst andfor reviewer is aware of the appropriate reporting procedures.

Complseteness Review
The completeness review inciudes the generation of a project narrative andfor cover letter which

outlines anomalous data and non-compliances using project narrative notes and SDRs or CARs
(non-compliance reports) generated during the primary and secondary review. The completeness
review addresses the following items:

» s the project report complete?

» Does the data meet with the client's expectations?

=  Were the data quality objectives of the project met?

Are QC outages and/or non-conformances approved and appropriately explained in the narrative
notes?

The laboratory Section Manager(s), Data Management personnel and the Project Manager
contribute to the completeness review.

5.3.7 Data Integrity and Security

This section details those procedures that are relevant to computer systems that collect, analyze,
and process raw instrumental data, and those that manage and report data.

Security and Traceability

Access to the laboratory's LabNet system, STL's proprietary LIMS, that collects, analyzes, and
processes raw instrumental data, and those that manage and report data is both controlled and
recorded. System users are granted access levels that are commensurate with their training and
responsibilities.

Control of the system is accomplished through limitation of access to the system by users with the
education, training and experience to perform the task knowledgeably and accurately. System
users are granted privileges that are commensurate with their experience and responsibilities.

Computer access is tracked by using unique login names and passwords for all employees that
have access to the computer system. Entries and changes are documented with the identity of the
individual making the entry, and the time and date. Where a computer system is processing raw
instrumentat data, the instrument identification number as described in Section 5.4.1 is recorded.
The system has the capability of maintaining audit trails to track entries and changes to the data.
This function is activated on any computer system that has that capability (e.g., Target).
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Validation

Validation is the process of establishing evidence that provides a high degree of assurance that a
specific process will consistently produce a product meeting pre-determined specifications and
user needs. Software validation involves documentation of criginal specifications, identity of code,
printout of code, software name, software version and any other specific procedures outline in the
manufacturers Validation Process. Most often, this documentation exists as a Software Validation
Certificate, obtainable from the appropriate manufacturer. Per STL Policy S-TQ-007 Soffware
Testing, Verification and Validation, purchased software that has not been modified at the source
code level is not required to be internally validated. As specified in STL Chicago’s SOF UIS-006
Procedures and Processes Related fo Enlry, Storage, Back-up/Retrieval and Management of
Baench Level Electronic Data, all software related to instrument data gathering was installed in its
entirety, with no changes made to base codes or algorithms. Where possible, Software Validation
Certificates have been obtained, and are filed within the QA Department.

The Validation of the LabNet system, STL's proprietary LIM’'s and STL Chicago's end-processing
and reporting system, was completed both as a corporate initiative and at STL Chicago during the
implementation of the system. The system ‘methods’ applicable to STL Chicago, containing the
algorithms and formulas were tested and documented by the QA Department. Results of this
initiative are documented and kept on file in the QA Department.

Verification

Verification involves assessing whether the computer system accurately performs its intended
function. Verification generally is accomplished by comparing the output of the program with the
output of the raw data manually processed, or processed by the software being replaced. The
initial verification of LabNet software programs were conducted by the QA Depariment with the
assistance of the section managers and appropriate personnel. The QA Department also
documents the approval of and verifies, any program modifications. All records of the verification
are retained in the QA Department.

Verification of instrumental software was alsc completed at the time of implementation, either by
way of manual comparison to computer generated data or comparison to data generated by the
previous system being replaced. Documentation of the most recent systems of all verification
procedures is on file in the QA Department. Additionally, an Instrument Validation Checklist (Figure
8, CHI-22-09-286) is provided to each department, which includes a section outlining Software
Verification Requirements and both the process and location of such documentation for newly
installed systemns.

EDD validation and verification is discussed in STL Chicago's SOP UIS-001 EDD Specifications,
Development Generation and Review.

The above procedures do not apply to general purpose software, except where those applications

are used to perform calculations in support of client data. In those cases, verification will be
required.
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Figure 8: Instrument Validation Checklist

STL-CHICAGO ‘
INSTRUMENT VALIDATON CHECKLIST

Instrument Type:

Model#:

Serial #:

Lab Equip Code: LIMS Equip Code:

Installation Date:
Installed By:

Instrument installed per specifications. Operational and functional per install guidelines,
Signature/Date of installer:

Outstanding items yel to be completed (If applicable):

Completion Date:
Signatore/Date Lab Representative:

Instrument passes all initial required lab checks and calibrations as appropriate
for method of analysis:

Appropriate MDL's as applicable per method complete:
*MDL’s must be forwarded to the QA Dept. for Yalidation to be considered complete.

Methods to be analyzed {may change over time):

In-Service Dates

Signature/Date of Lab Representative:
Signatere/Date of QA Representative:

P e TR R T T F T AT PR T RN LA AL A AL L LA A LR Rl

A Onl
Software Verifieation Required (Y/N)
Verification Completed as Described:

Software Verification Documentation Location:
Signatore/Date of QA Representative:

Auditing
STLs LabNet System Managers continually review the control, security, and tracking of IT systems
and software.

Version Control

The laboratory maintains copies of outdated versions of software and associated manuals for all
software in use at the laboratory for a period of 5 years from its retirement date. The associated
hardware, required to operate the software, is also retained for the same time period.
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5.4 Equipment
5.4.1 Egquipment Operation

STL is committed to routinely updating and automating instrumentation. The laboratory maintains
state of the art instrumentation to perform the analyses within the QC specifications of the test
methods. The laboratory maintains an Equipment Tracking Form (CHI-22-09-068) for each piece
of equipment and instrumentation that documents the following information:

Identity

Date In Servica

Manufacturer's Name, Model Number, Serial Number
Current Location

Praventative Maintenance Schedule

> > » > »

All equipment is subject to rigorous checks upon its receipt, upgrade, or modification to establish
that the equipment meats with the selectivity, accuracy, and precision required by the test method
for which it is to be used. All manufacturer's operations and maintenance manuals are kept up to
date and accessible for the use of the equipment operator. Documentation of equipment usage is
maintained using analytical run and maintenance logbooks (Maintenance Logs may be hard-copy
hound or electronic).

5.4.2 Equipment Maintenance

STL employs a system of preventative maintenance in order to ensure system up time, minimize
corrective maintenance costs and ensure data validity. All routine maintenance is performed as
recommended by the manufacturer and may be performed by an analyst, instrument specialist or
outside technician. Maintenance logbooks (hard-copy bound or electronic CHI-22-09-341) are kept
on all major pieces of equipment in which hoth routine and non-routine maintenance is recorded.

Any item of equipment or instrumentation that has been subjected to overloading or mishandling,
provides suspected results, has been shown by verification or otherwise to be defective, is new or
not been used for an extended period of time, is taken out of services and tagged as “DO NOT
USE INSTRUMENT". The tag is sighed/dated by the person removing the item from service and
noted as to the reason of in-operation (Instrument and Equipment Out-of-Service Tagging, UQA-
012).

Any instrumentation that is brought back on-line must have MDLs and DOCs performed and have
acceptance within prescribe criteria; or calibrated by a certified agency (e.g., balances or Class S
weights) and tagged as being within calibration specifications; and proven to provide consistent
measurements (e.g., refrigerators, eppendorf pipettes, ovens).

The return to analytical control following instrument repair is documented in the maintenance
logbook. Maintenance logbooks are retained as QC records. Notation of the date and
maintenance activity is recorded each time service procedures are performed. Maintenance
logbooks are retained as QA records.
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Maintenance contracts are held on specific pieces of equipment where outside service is efficient,
cost-effective, and necessary for effective operation of the laboratory. Table 9 lists STL's major
equipment and the suggested maintenance procedures.

Table 9. Major Equipment Maintenance

:Instrument.

Clean lens and furnace head

Daily

AA

(Graphite Fumace) Replace windows As required
Check or change cuvette Daily
Check & drain compresser drain Daily
Clean atomizer cellfurnace hood Daily
Nebulizer cleanad/dried Weekly or as required
Check/change marble stones Weskly
Clean filters Weeakly
Change graphite tubefplatform As required
Empty waste container Daily
Remove carbon tube and check wear Daily
Check sample introduction probe Daily

Leemnan Mercury Check tubing for wear Daily

Analyzer Fill rinse tank with 10% HCI Daily
Insert clean drying tube filled with Magnesium Daily

Perchlorate

Filt reductant bottle with 10% Stannous Chloride Daily

ICP Check pump fubing Daily
Check iquid argon supply Daity
Check fluid level in waste container Daily
Check filtars Weekly
Clean or replace filters As required
Check torch Daily
Check sample spray chamber for debris Monthly
Clean and align nabulizer Monthty
Check entrance slit for debris Monthly
Change printer ribbon As required
Replace pump tubing As required

ICP M3 Change pump tubing Weekly
Clean torch Weekly
Check / clean nebulizer Weekly
Clean cones Daily
Check air filters Weekly
Check multiphier voltages & do cross calibration Weeakly
Replace sample uptake tubing Monthly
Check rotary pump oil Monthly
Check oil mist filters Monthly
Check chiller water level Monthly

LN/-Via Clean ambient flow cell As required

Spectrophotometer Pracision checkfalignment of flow cell As required
Wavelength verification check Semi-annually
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Table 9. Major Equipment Maintenance

durs

Clean

ampler

Auto Analyzers Daily
Check all tubing Daily
Clean inside of colorimeter Daily
Clean pump wall and pump rollers Quartery
Clean wash fluid receptacle Waeaekly
Qil roliersfchainsg/side rails Waeekly
Clean optics and cel's Quartery
Hewlett Packard lon gauge tube degassing As required
GC/MS Pump oll-laval check Monthly
Fump oll changing Annually
Analyzer bake-out As required
Analyzer cleaning As required
Resclution adjustment As required
COMPUTER SYSTEM AND PRINTER:
Air filter cleaning As required
Change data system air filter As required
Printer head camiage lubrication As required
Paper sprocket cleaning As raquirad
Drive belt lubrication As raguired
Gas Chromatograph Compare standard responsge to previous day Daily
or gince last initial calibration
Check carrier gas flow rate in column Daily via use of known
compound retention
Check temp. of detector, inlet, column oven Daily
Septum replacement As required
Check system for gas leaks with SNOOP Wicylindar change as required
Monthly
Check for looseffrayed wires and insulation As Required
¥a"Bake injector/column As Required
Change/remove sections of guard column As Required
Replace connectorsiiners As Required
Change/replace columnis)
Electron Capture Detector wipe test (NI-63) Semi-annually
Detector (ECD) Detector cleaning As required
Flame lonization Datector cleaning As required
Detector (FID)
Flame Photoionization | Clean and/or Replace Lamp As required
Detector (FPD)
Photoionization Change O-rings As requirad
Detector (PID) Clean {amp window As raquired
HPLC Change guard columns As requirad
Change lamps As raquired
Change purnp seals Semi-annually or as required
Replace tubing As required
Change fuses in power supply As required
Filter all samples Daily
Change autosampler rotor/stator As required
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Table 9. Major Equipment Maintenance

Instrument :

Class "S’ traceable ght check

Dally, when used

Balances

Clean pah and check if lavel Craity

Field service At least Annually
Conductivity Meter 0.01M KCI calibration Daily

Conductivity cell cleaning As required
Turbidimeter Chack light bulb Daily, when used
Daionizaed/Distilled Conductivity Point Sources Water Quality SOP UQA-035
Water Daily conductivity check Daily

Check deionizer light Daily

Monitor for VOA's As required

System cleaning As required

Replace cartridge & large mixed bed resins
Drying Ovens Temperature monitorng Daily

Temperature adjustments As required
Refrigerators/ Temperature monitering Draily
Freezers Temperature adjustment As required

Defrosting/cleaning As raquired
Vacuum Pumps/ Drained Weekly
Air Compressor Belts checked Manthly

Lubricated Semi-annually
pH/Specific lon Calibration/check slope Daily
Metar Claan electrode As required
BOD Incubator Temperature monitoring Daily

Cuoit and incubator cleaning Manthly
Cantrifuge Check brushes and bearings Every & months or as needed
Water baths Temperature monitoring Daily

Water replaced Monthly or as heeded

5.4.3 Equipment Verification and Calibration

All equipment is calibrated prior to use (Initial Calibration) to establish its ability to meat the QC
guidelines contained in the test method for which the instrumentation is to be used. All sample
measurements are made within the calibrated range of the instrument and in compliance with method
requirements. The calibration data, which includes instrument conditions and standard concantrations,
is documented in pre-formatted instrument runfogs or within LabNet itself. The preparation of all

reference materials used for calibration is documented via LabNet.

Once an instrument is calibrated, ongoing instrumant calibration is demonstrated (Continuing
Calibration} at the appropriate frequency as defined in the test method. Refer to the STL
Corporate Policy Selection of Calibration Points (P-T-001), for guidance on using calibration data.
Any instrument that is deemed to be malfunctioning is clearly marked and taken out of service.
When the instrument is brought back into control, acceptable performance is documented.
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5.4.3.1 Instrument Calibration

Specific instrument calibration procedures for various instruments are summarized further in this
section, and detailed in the respective analytical methods. Typically, more than one analytical method
is available for an analysis. These various methods and other program requirements (e.g., U.S. EPA
CLP, AFCEE, NFESC, DoD, USACE, QAPPs, contracts, etc..) may specify different calibration
requirements. Therefore, calibration details as specified in the respective laboratory 8OPs, Technical
Profiles, QAPP, program requirements, and contracts supersede the general instrument calibration
procedures are described further in Table 10. Complete details are provided in each method SOP.

Table 10. Minimum Instrument Calibration Procedures

Metals nitial Foll g a period of time sufficient to warm up the instrumant, the ICP is cslibrated
(ICAP} Calibration prior to each analytical run or minimally every 24 hours. Calibration standards are
prepared from reliable reference materals and contain all metals for which analyses
are being conducted. Working calibration standards are prepared fresh daily.

On a day-to-day basis, 4 calibration standards (blank, high standard, 50% standard,
and 20% standard) are analyzed. Prior to an analytical run, the instrument is calibrated
using three standards. An Initial Calibration Verification (ICV) standard is analyzed
immediately after standardization, followed by an [nitial Calibration Blank {(ICB). The
ICV is from a source other than that used for initial calibration and the ICB must be free
of target analytes at and above the value to be reported or appropriate comective
action must be taken, ICP Interference Check Samples (ICSA/ICSAB) are analyzed at
the frequency described in each method SOP.

Continuing The initial calibration Is verfied during the analysis sequence by analysis of a
Calibration | Continuing Calibration Verification (CCV) standard and a Continuing Calibration Blank
(CCB). The response of the CCV must be within the SOP-specified criteria (e.g., +
10% recovery of the true value). The CCB must be free of target analytes at or above
the value to be reported or appropriste comective action must be taken. If any
ICVs/CCVs or blanks exceed thelr acceptance criteria, appropriate comective action

must be taken.
Atornlc Initial Initial calibration will include analysis of a calibration blank and a minimum of four (4)
Absorption Calibration calibration standards covering the anticipated range of measurement. Duplicate
(GFAA/ injactions (GFAA) are made for eech concentration. Response readings, e.g.,
CVAA) absorbance, are recorded and the resultant standard calibration curve calculated. If
the SOP or program-specified criteria are not met, appropriate comective action must
be taken.

An ICV standard will be analyzed immediataly after standardization. The ICV must be
within SOP-gpecified criteria (e.g., +5% of the true value for drinking water, and +10%
in most other cases), or the initial calibration must be repaated. The ICV must ba from
a source other than that used for initial calibration.

An ICB will be analyzed after the ICV. The ICB must be free of target analytes at and
abova a concantration in which sample results are reported, or comective action must
be takan.
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Table 10. Minimum Instrument Calibration Procedures

Cuing
Calibration

specified criterla (e.g., +10% recovery of the true value except for mercury within +20
% of the true value). The CCB must be free of target analytes at or above the
concentration reported in samples.

If any GCV or CCB exceed their acceptance criteria, corrective acltion must be taken,

Inorganic Initial An initial standard calibration curve will be prepared for all colorimetric analyses on a
Colorimetric | Calibration daily basis. Working standards to define this curve will include a minimum of five (5)
Methods concentrations which cover the linear range of the method, plus a calibration blank. At

least one of the calibration standards will be at a concentration which will enable
verification of instrument response at the reporting limit as defined in Section 8.6 or a
level suitable for meeting specific program requirements. The requirement for sn
acceptable initial calibration is described in the analytical SOP. |f the criteria are not
met, appropriate comective action must be taken. Calibration data, e.g.. correlation
coefficient, is entered into the laboratory notebook, or assoclated instrument printouts,
and retained with the sample data.

In lieu of an initial curve, a daily calibration verification check may be analyzed. This
calibration check will at a minimum consist of a blank and a mid-range standard,
Results must be within SOP-specified criteria. 1f not, reanalysis of the standards may
be dohe onca to verify the readings; otherwise, a new curve will be developed.

For procedures that require pretreatment steps, a minimum of one standard shall be
prepared with the pratreatment. If the pre-treated standard is within SOP-specified
criteria, the curve will be used. If the pre-treated sample is not within the critera, the
reason will be determined. K it is detarmined that the difference between the curves is
inherent in the procedure, the curve will be based on the standards prepared and
carred through the pretreatment.

An ICV will be analyzed immediately after the standardization, followed by an ICB.
The ICV must be from a sourca other than that used for initial calibration. The ICV
must be within SOP-spacified criteria and the ICB must be free of target analytes or
approprate corrective aclion must be taken.

Contiruing | The initial calibration is verified after every 10 readings and at the end of the analytical
Calibration shift, with the analysis of a continuing calibration verification standard (CCV) and 2
blank (CCB). If any CCV or CCB exceed SOP-specified acceptance criteria,
appropriate corrective action is taken per SOP.  All samples since the last valid
calibration veriflcation check are reanalyzed.

lon Initiz! The ion chromatograph will be calibrated approximately monthly or when any
Chromato- Calibration significant change is made to the system. Calibration standards will be prepared from
graphy appropriate reference materials and wil include a blank and a minimum of three

concentrations to cover the linear range of the instrument. At least one of the
calibration standards will be at a concentration which will enable verification of
instrument response at the reporting limit. If SOP-specified calibration criteria cannot
be achieved, appropriate comective action must be taken.  Calibration data, eg.,
comrelation coefficient, will be archived with sample raw data.

An ICV will be analyzed on a dally basis, prior to sample analysis and followed by an
ICB. The ICV must be from a source other than that used for initial calibration. The
ICV mugt be within SOP-specified criteria and the ICB must be free of target analytes
| or appropriate corrective action must be taken.
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Table 10. Minimum Instrument Callbration Procedures

“The |n|t|al calibration is verified after avery 10 read:ngs and at the end of the alytical
Calibration shift, with the analysis of a continuing cafibration verification standard (CCV} and a
blank (CCB). If any CCV or CCBE exceed SOP-specified acceptance criteria,
appropriate corrective action is taken per SOP. - All samples since the last valid
o calibration verfication check are reanalyzed.

GC/MS All GC/MS instrumentation is calibrated to set specifications prior to sample analysis.
These specifications vary depending on the requirements of the analytical pragram and
the designated analytical method.
Tuningand | Mass spectrometers are calibrated with perﬂuomtributylamlne (FC-43) or
Mass perfilucrophenanthrene (FC- 5311) as raquired to ensure comect mass assignment, In
Calibration addition, at the beginning of the daily work shift, the GC/MS system must be tuned with
dacafluorotiphenylphosphine  (DFTPP) for semivolatiies analysis and 4-
bromofluorobenzene (BFB) for volatiles analysis, and calibrated to target compounds.

The majority of the laboratory work utilizes U.S. EPA-CLP or SW-846 protocols, which
define the work shift as a 12-hour period inltiated by the injection of DFTFF or BFB.
For wastewater programs {800 series methods), the tune explres after 24 hours. fon
abundances will be within the windows dictated by the specific program reguirements.
Initial Aftar an instrument has been tuned, initial callbration curves (minimum of 3-5 paints)
Calibration are generated for the compounds of interest. The low level standard must be at a
concentration which will enable verification of instrument response near the reporting
limit or at a concentration acceptable to meet program requirements. The other
standards must extend through the linear working range of the detector. The
parameters requiring quantitation must meet SOP or program-specified criteria prior to
initiation of sampla analysis. Any sample extracts containing parameters of interest
which exceed the concentration of the high level standard, must be diluted to bring the
parameters within the range of the standards. Instrument response to these target
compounds are evaluated against SOP-specified criteria. Linearty is verfied by
evaluating the response factors (RF) for the initial calibration standards against SOP-
specified criteria.

Once an acceptable calibration is obtained, samples may be analyzed up until the
expiration of the tune. At that time, the instrument must be re-tuned prior to further
analysis. After acceptable tuning, a continuing calibration standard may be analyzed in
lisu of a full multi-point calibration if the SOP-specified criteria are mat.

The majority of compounds analyzed for GC/MS comprise EPA’s Target Compound
List (FCL) or Pricrity Pollutant List (PPL). For add-on compounds not on the current
TCL or PPL, initlal calibration may be performed using a single point calibration of the
additional compound(s), unless prior arrangements are made for a full three-tofive
point calibration. Catibration data, to include linearity verification, will ba maintained in
| | the laboratory’s records of instrumant calibrations.

Continuing | During each operating shift, a single calibration standard may be analyzed to verify that
Calibration | the instrument responses are still within the initial calibration determinations, as defined
in the specific S0Ps. If criteria cannot ba met, appropriate comective action must be
faken.
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GCand Gas chromatographs and high performance liquid chromatographs will be calibrated
HPLC prior to use as described in analytical SOP or program raquirements.  Calibration

standard mixtures will be prepared from appropriate reference materals and will
contain anslytes appropriate for the method of analysis or program requirements. |
Initial Inifial calibration will includs a minimum of 3 to 5 calibration standards covering the
Calibration anticipated range of measurement. The low level standard must be ata concentration
which will enable verification of instrument response near ihe reporting limit or at a
concentration acceptable to meet program requirements. The other standards must
extend through the linear working range of the detector. The parameters requiring
quantitation must meet SOP or program-specified criteria prior to initiation of sample
analysis. Any sample extracts containing parameters of interest which exceed the
concentration of the high level standard, must ba diluted to bring the parameters within

the range of the standards.

Continuing | The response of the instrument will be verified for each analysis sequence by
Calibration evaluation of a daily calibration verification standard at a mid-range concentration. In
order to demonstrate that the initial calibration curve is still valid, the calibration check
standard must be within SOP or program-specified acceptance criteria for the
compounds of interest or the instrument must be recalibrated. For multi-analyte
methods, this check standard may contain a representative number of target analytes
rather than the full list of target compounds, Optionally, initial calibration (e.g., the full
range of concentration levels) can be performed at the beginning of the analysis
saquence.

Within the analysis sequence, instrument drift will be monitored by analysis of a mid-
range calibration standard of varying concentrations every ten samples or 12 hour
sequence (depending on the method protocol), including external QC.  If the SOP or
program-specified calibration criteria are not met for the compounds of interest,
appropriate corrective action must be taken.
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5.5 Measurement Traceability

5.5.1 General

Traceability of measurements is ensured using a system of documentation, calibration, and
analysis of reference standards. Laboratory equipment that are peripheral to analysis and whose
calibration is not necessarily documented in a test method analysis or by analysis of a reference
standard is subject to ongoing certifications of accuracy.

At a minimum, these include procedures for checking specifications for balances, thermometers,
temperature, De-ionized (DI) and Reverse Osmosis (RO) water systems, automatic/eppendorf
pipettes and other volumetric measuring devices. Wherever possible, subsidiary or peripheral
equipment is checked against standard equipment or standards that are traceable to national or
international standards [with the exception of class A glassware (including glass microliter syringes
that have a certificate of accuracy)].

An external certified service engineer services laboratory balances on an annual basis. This
service is documented on each balance with a signed and dated certification sticker. Balances are
calibrated on each day of use (Balance Calibration, Care and Use; UQA-003). All thermometers
and temperature monitoring devices are calibrated annually against a traceable reference
thermometer. Temperature readings of ovens, refrigerators, and incubators are checked on each
day of use (Thermometer Calibrations; UQA-034).

The main DVRO units are located in a separate area. These include both a Dl and RO system. The
DIRO System is connected by modem to the company who maintains the system for STL Chicago
(Crossbow Industrial Water). Additionally, there are several Milli-Q Units, described below, which
draw directly from this system, in several of the laboratory areas. There are also DI water feeds in
each laboratory. The following checks and maintenance are followed.

Daily

Main System
Daily Conductivity Check- check set point

This is recorded in a log kept near the system
Deionizer Light
General Inspection for leaks etc..
Work Instruction for Alarm Re-Setting Posted Near System

Crossbow conducts a thorough monthly check of both systems and

provides a full report to STL Chicago. This includes flow and pressure checks, DI Low Alarm
Check, RO low prassure switch, pumps and valves, Total Hardness and CI2 level checks, Control
Circuits and finally an entire system check for damage and corrosion. These reports are filed.
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Milli-Q Units

Milli-G Units are located in the GC/MS VOA, Metals, Wet Chem and

Extraction Laboratories. These units also contain check point seitings. These settings are checked
daily, prior to use, by the appropriate laberatory personnel, prior to using the unit to provide water
for method blanks or other uses. if the units are not operating at the appropriate set point level, the
Facility Manager is called and the appropriate corrective action is taken (change filter on unit,
check main DIFRO unit ete...). In this sense, all units are being checked on a daily basis for proper
operation and samples of the water being analyzed.

Point Source Checks for Specific Conductivity and pH

The following water point sources are checked on a weekly basis, as they are the first outlet from
the water source. This has proven to be an adequate representation of the water used by the lab:

TCLP Laboratory-DI
Metals Digestion- Milli-Q

The following are checked con a quarterly basis:

TCLP Laboratory-DI

Wet Chemistry. General Lab-D!

We Chemistry: instrumentation Laboratory-DI
Organic Extractions: Dishroom-DI

Organic Extractions-Milli-Q

Metals Digestion-Milli-Q

Wet Chemistry-Miili-Q

GC/MS Volatiles Laboratory-Milli-Q

These procedures and documentation are described in STL Chicage Water Quality SOP UQA-035.
The description, as above, will be added to the next revision of the Laboratory Quality Manual
LQM.

5.5.2 Reference Standards

The receipt of all reference standards is documented in LabNet. Standards are obtained from
commercial vendors and sources may vary depending upon the availability of mixes and solutions
from vendors. Each production unit is responsible to ensure, when available, that all standards are
traceable to EPA, NIST, A2LA, SARMs and are accompanied by a Cerlificate of Analysis that
documents the standard purity. If a standard cannot be purchased from a vendor that supplies a
Certificate of Analysis, the purity of the standard is documented by analysis.

The receipt of each dry chemical, purchased stock solution or reference material to be used as a
standard is assigned a unique ID number. The chemical name, manufacturer, lot number, date
received, expiration date, date opened and initials of the analyst who opened the chemical are
documented. The expiration dates for ampulated solutions shall not exceed the manufacturer's
expiration date. Expiration dates for laboratory-preparad stock and diluted standards shall be no later

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN ' STL Chicago Laboratery Quality Manual
- UQA-LOM
TRENT : Revision Nao. : 04

Revision Date: 07/05/2005
Effective Data: 07/08/2005
Page 71 of 95

than the expiration date of the stock solution or material or the date calculated from the holding time
allowed by the applicable analytical methed, whichever comes first. Expiration dates for pure
chemicals shall be established by the laboratory and be based on chemical stability, possibility of
contamination, and environmental and storage conditions. Expired standard materials shall be either
revalidated prior to use or discarded. Revalidation may be 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 labels all standard and QC materials with expiration dates.

The preparation of all daughter solutions, whether a single or multiple-component stock, intermediate,
or working standard solution, is documented in a standard solution preparation logbook, in a
designated section of the analytical logbook or in the LabNet systems reagent program. This
documentation references the Standard [D of the respective parent solution(s) used in its preparation,
providing a solid trail back to the solution or chemical received from the vendor. These records
include the standard name, final volume, matrix, final concentration, analyst initials, prep date and
expiration date. A daughter solution should not have an expiration date which post-dates any of the
parent solutions used in its preparation.

References standards are labeled with a unique Standard Identification Number, date received,
and the expiration date. All documentation received with the reference standard or decumentation
of standard purity is retained as a QC record and references the Standard identification Number.
All efforts are made to purchase standards that are > 97.0% purity. If this is not possible, the purity
is used in performing standards calculations.

The accuracy of calibration standards is checked by comparison with a standard from a second
source. In cases where a second standard manufacturer is not available, a different lot is
acceptable for use as a second source. The appropriate QC criteria for specific standards are
defined in laboratory SOPs. In most cases, the analysis of an ICV or LCS is used as the second
source confirmation.

Storage conditions, such as shelf life, ambient or chilled, controlled or restricted access, wet or
desiccated, etc.., are in conformance with the specifications set in the associated method, the
program reqmremants or the manufacturer's recommendation, as appropriate.

55.3 Reagents

Reagents are, in general, required to be analytical reagent grade unless otherwise specified in
method SOPs. Reagents must be, at a minimum, the purity required in the test method. The date
of reagent receipt, date the reagent was opened, and the date of reagent preparation (where
applicable) are documented in LabNet for reagent traceability.

56 Sampling

Sample representativeness and integrity are the foundations upon which meaningful analytical
results rely. Where documented and approved SAPs and/or QAPPs are in place, they must be
made available to the laboratory before sample receipt, and approved by laboratory management
before sample receipt.
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5.7 Sample Handling, Transport, and Storage
5.7.1 General

COC can be established either when bottles are sent to the field, or at the time of sampling. STL
can provide all of the necessary coolers, reagent water, sample containers, preservatives, sample
labels, custody seals, COC forms, ice, and packing materials required to properly preserve, pack,
and ship samples to the laboratory. Complete details for sample container preparation are
contained within UCM-001. A summary of sample receipt is as follows with complete details
available within the Sample Receipt and Handling SOP (USR-001).

Samples are received at the laboratory by the designated sample custodians and a unique LabNet
job {batch) number and unique bottle ID is assigned. The following information is recorded for
each sample shipment:

Client/Project Name.

Date and Time of Laboratory Receipt.

Laboratory Job Number

Signature or initials of the personnel receiving the cooler and making the entries.

> * & ¥

Upon inspection of the cooler and custody seals, the sample custodian opens and inspects the
contents of the cooler, and records the cooler temperature, If the cooler arrival temperature
exceeds the required or method specified temperature range by +2°C (for samples with a
temperature requirement of 4°C, a cooler temperature of just above the water freezing temperature
to 6°C is acceptable); sample receipt is considered “compromised” and the procedure described in
Section 4.7.1 is followed. All documents are immediately inspected to ensure agreement between
the test samples received and the COC.

Any non-conformance, irregularity, or compromised sample receipt as described in Section 4.7.1 is
documented in an SDR or Job Note and Sample Receipt Checklist and brought to the immediate
attention of the Project Manager for resolution with the client. The COC, shipping documents,
documentation of any nen-conformance, irregularity, or compromised sample receipt, record of
client contact, and resulting instructions become part of the permanent project record.

Samples that are being tested at another STL facilty or by an external subcontractor are
repackaged, iced, and sent out under COC.

Following sample labeling as described in Section 5.7.2, the sample is placed in storage.
Refrigerated storage coolers are maintained at 4 + 2°C. The temperature is continually being
monitored by an electronic monitoring software program. (Thermometer Calibrations and Electronic
Monitoring: UQA-034) All samples are stored according to the requirements outlined in the test
method, and in a manner such that they are not subject to cross contamination or contamination
from their environment.

Access to the laboratory is restricted to laboratory personneil or escorted guests as described in

Section 5.2, Therefore, once sample possession is relinquished to the laboratory, the sample is in
a designhated secure area (e.g., the laboratory facility) accessible only to authorized personnel.
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Locked storage coolers are available for protocol (e.g., AFCEE and CLP) that require internal COC
procedures.

5.7.2 Sample Identification and Traceability

The sample custodian organizes the sample containers, COCs, and all pertinent information
associated with the samples. The sample identity is verified against all associated sample
information. Any inconsistencies are documented via an SDR and forwarded to the Project
Manager for resolution with the client pricr to identifying the sample(s) into LabNet.

Each sample container is assigned a unique Sample Identification Number that is cross-referenced
to the client identification number such that traceability of test samples is unambiguous and
documented. Each sample container is affixed with a durable sample identification label.

All unused portions of samples, including empty sample containers, are returned to the secure
sample control area.

3.7.3 Sub-Sampling

Taking a representative sub-sample from a container containing a soil or solid matrix is necessary
to ensure that the analytical results are representative of the sampile collected in the field. The size
of the sample container, the quantity of sample fitted within the container, and the homogeneity of
the sample need consideration when sub-sampling for sample preparation. If sub-sampling is
required at the login stage it is donhe with guidance and instruction from the project manager.

General sub-sampling procedure in the laboratory calls for a thorough mixing of the sample within
the sample container or to transfer the sample to another suitable container from which a
representative sub-sample can be taken to achieve the required sample weight. Any non-
homogenous looking material is avoided and noted as such within the sample preparation record.
Refer to individual preparation SOPs for additional details.

5.7.4 Sample Preparation

Sample preparation proceduras vary for each matrix and analytical method are as referenced in
the laboratory SOPs.

5.7.5 Sample Disposal

Samples are retained in STL storage facilities for 30 days after the project report is sent unless
prior written arrangements have been made with the client. Samples may be held longer or
retumed to the client per written request. Unused portions of samples are disposed of in
accordance with federal, state and local regulations. The laboratory removes or defaces sample
labels prior to disposal unless this is accomplished through the disposal method (e.g., samples are
incinerated). Complete details on the disposal of samples, digestates, and extracts is available
within the Laboratory Waste Disposal Procedures SOP (UWM-001).
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5.8 Assuring the Quality of Test Results

5.8.1 Proficiency Testing

The laboratory analyzes Proficiency Test (PT) samples as required for accreditation and as
outlined in NELAC. The laboratory participates in tha PT program semi-annually for each PT field
of testing for which it is accredited, according to the NELAC PT field of testing published
guidelines. This includes drinking water, wastewater and solid/soil matrices.

The laboratory also participates in various client PT programs, when submitted.

PT samples are handled and tested in the same manner (procedural, equipment, staff) as
environmental samples. Results of PT samples are distributed to the laboratory section managers
for review and corrective action, if required. Any required comective action response to
deficiencies is submitted to the QA department for review and are filed with the PT study records.
PT test sample data is archived using the requirements for project and raw data record retention.
Refer to the SOP: PT Sample Tracking/Analysis (UQA-018) for further details.

5.8.1.1 Deouble Blind Performance Evaluation

The laboratory participates in an annual double blind performance evaluation study. An external
vendor is contracted to submit double blind samples to the labeoratory. Both the level of customer
service and the accuracy of the test results are assessed objectively by the external contractor,
who provides a detailed report to the Corporate Quality Director and to the laboratory. This is
administered as a double blind program in order to assess all facets of the laboratory's operations.

5.8.2 Control Samples

Control samples (e.g., QC indicators) are analyzed with each batch of samples to monitor
laboratory performance in terms of accuracy, precision, sensitivity, selectivity, and interferences.
Control samples must be uniquely identified and correlated to unique batches. Control samples
further evaluate data based upon (1) Method Performance, which entails both the preparation and
measurement steps; and (2) Matrix Effects, which evaluates field sampling accuracy, precision,
representativeness, interferences, and the effect of the matrix on the method performed. Each
regulatory program and each method within those programs specify the control samples that are
prepared and/or analyzed with a specific batch.

Control sample types and typical frequency of their application are outlined Sections 5.8.2.1
through 5.8.2.5 and Tables 11 through 15. Note that frequency of control samples vary with
specific regulatory, methodology and project specific criteria. Complete details on method and
regulatory program control samptes are as listed in Sections 7 and 8 of each method SOP.
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5.8.2.1 Method Performance Control Samples: Preparation Batch

Sample preparation or pre-treatment is commonly required before analysis. Typical preparation steps
include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation, reflux,
evaporation, drying and ashing. During these pre-treatment steps, samples are arranged into discreet
manageable groups referred to as preparation (prep) batches. Prep batches provide a means to
control variability in sample treatment.

Control samples are added to each prep batch to monitor method performance (Table 11) and are
processed through the entire analytical procedure with investigativeffield samples.

Field blanks, equipment blank and trip blanks, when received, are analyzed in the same manner as
other field samples. However, a field blank should not be selected for matrix QC, as it does not
provide information on the behavior of the target compounds in the field samples. Usually, the client
sample 1D will provide information to identify the field blanks with labels such as “FB®, “EB", or “TB".

5.8.2.2 Method Performance Control Samples: Matrix

Matrix control samples include sample duplicates (MD), sample matrix spikes (MS), and sample
surrogate spikes. These control samples help monitor for potential physical and chemical effects
which may interfere with the precision and/or accuracy of the selected analytical method. Since
interferences can enhance or mask the presence of target analytes, matrix control samples measure
the degree of interference and are used fo assist in tha interpretation of the analytical results. The
laboratory avoids performing matrix QC on known field blank samples, such as trip blanks and
rinsates, since these samples are not indicative of the sample matrix,
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Table 11. Preparation Batch Control Samples
ST Detalls: '

contamination

Lse

Method
Blank (MB)

Typical 1 per batch of < 20 samples per matrix type per sample extraction or preparation
|Frt=:t:|uemt::.y1 method.

|Description  [Orqanics: Laboratory pure water for water samples or a purified solid matrix for soil o
solid samples (when available or when requested);, solid matrices commonly include
|sadlum sulfate, vendor or agency supplied seil or solid, or purchased sand; these solids
may require purification at the laboratory prior to use.

lincrganics: Laboratory pure water for both water and soll or sediment samples.
Volume/weights are selected to approximately equal the typical sample
volume/welght used in sample preparation; and final results in a soil/solid
|[batch may be calculated as mg/kg or ug/kg, assuming 100% solids and a
waight equivalent to the aliquot used for the corresponding field samples, to
facliitate comparlson to actual field saamples.

Laboratory [Use IMeasures the accuracy of the method in a blank matrix and assesses method
Control perfarmance independent of potential fisld sample matrix affects.

Sample Typical 1 per batch of = 20 samples per matrix type per sample extraction or preparation
(LCS) [Frequency ! [method. For multi-analyte methods, the LCS may consigt of surrogates in the blank matrix,

and or a representative selection of target analytes/ntemal standards.

|Description [Frepared from a refarence source of known concentration and processed through the
preparation and analysis steps concurrently with the field samples. Aqueous LCS's may
be processed for solid matrices unless a solid LCS is requested; final results may be
calculated as mg/kg or ugfkg, assuming 100% solids and a weight equivalent to the aliquot
usad for the corresponding field samples, to facilitata comparison with the fiald samples.

Known QC  |Usze Comply with regulatory requirements; check the accuracy of an analytical procedure;
Sample roubleshoot methed performance problems; verify an analyst in training's ability to
accurataly perform a method; to verify the returnto-control after method performance
problems; and may also be used as an LCS.

Typical As defined by the client or QAPP.
{Frequency '
[Description |Obtained from outside suppliers or agencies; generally require preparation from
concentrated materials by dilution into a standard matrix; contain known analytes or
jcompounds; acceptance limits are provided by the vendor.
' Denotes an STL required frequency.
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Table 12. Matrix Control Samples

Cor Detalls
Monitors the effect of site matrix on the precision of the method; and of the reproducibility off

Duplicate laboratory preparation and measurement tachnigues.

(MD) Note: Precision may also be affected by the degree of homogeneity of the sample, particularly in
the case of non-aqueous samples or aqueous samples with pariculates. Sample homogeneity
and matrix effect should be considered when field samples are used to assess reproducibility.
Note: A fisld duplicate, when received, measures
Representativeness of sampling and the effect of the site matrix upon precision.

Typical 1 per 20 samples per matrix or per SAP/QAPP £

|Frequenc:y1

[Description |Performed by analyzing two aliquots of the same field sample independently;
|:malyzed for each associated sample matrix {(e.g., whan requested by the client or
he analytical method).

Matrix Use [Measures tha effect of site sample matrix on the accuracy of the method.

Splke (M3) [Typical 1 per 20 samples per matrix or per SAP/QAPP.

|Frequency

[Description  |Aliquot of a field sample which is splked with the analytes or compounds of interest; analyzed for
each associated sample matrix (when requested by the client or analytical method). The
determination of M3 percent recovery (% R) requires an analysls of a fortifled sample and a non-
ortified sample under the same procedural conditions (e.g., sample volumes, dilutions,
procedural conditions, etc.). The concentration determined in the non-forified sample is
subtracted from the forlified sample concentration before determining the %R. The degree of
homogeneity of the sample, particularly in the case on non-aqueous samples or samples with
particulates, may affect the ability to obtain representative recoveries.

Matrix |Use IMeasures effect of site sample matrix on precision of method.

Spike Typical 1 par 20 samples per matrx, when requested by the client or the analytical method, or per

Duplicate  {Frequency ' [SAP/QAPP %

{MSD) Description |Alternative to sample duplicate. Generally, inorganic protocols specify an MD/MS and organic

rotecols specify an MS/MSD.

Sumogate [Use Measures mathod performance to sample matrix (organica only).

Spike Typlcal Evary QC and analytical sample.

IFrequency '

[Description  [Compounds similar to the target anafytes in structure, composition and chromatography, but no|
typically found in the environment, are added to each QC and analytical sample, prior to
preparation (e.g., extraction). K the surogates in an analylical batch do not all conform to
established control fimits, the pattem of conformance in investigative and control samples is
examined to determine the presenca of matrix interfarence or the need for comrective action,

Internal |Use [Monitor the qualitative aspect of organic and inorganic analytical msasurements.

Standards  [Typical All organic and ICP methods as required by the analytical method.

[Frequency '

[Description  |Used to correct for matrix effects and to help troubleshoot variability in analytical response and
are assessed after data acquisition. Possible sources of poor internal standard response are
sample matrix, poor analytical technigue or instrument peformance.

' Denotes an STL required frequancy.
?Either an MSD or an MD is required per 20 samples per matrix or per SAP/QAPP.
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Matrix QC Frequencies

The frequency of matrix QC indicators depends on regulatory program compliance, a project's data
quality objectives, or a client’s requirements. The following frequency will be applied to samples when
the regulatory programs are known and it does not conflict with project or client requirements.

Table 13. EPA Program Requirements

SDWA MD performed at a 10% frequency or 1 per praparation batch of =10 samples, whichever is more
frequent,

CWA MS (GC methods) and MD is performed at a 10% frequency or 1 per preparation batch of <10
samples, whichever is more frequent. For GC/MS Methads, MS is performed at a 5% frequency or
1 per preparation hatch of <20 samples, whichever is more frequent.

RCRA MS/MSD or MS/MD is performed at a rate of 5% per client (independent of the preparation batch).
For clients submitting less than 10 samples, the method matrix QC requirement may be satisfied by
another clients sample within the same prep batch unless the paperwork indicates a client
requirement for matrix QC. Matrix QC will only be reported to the client who cwns the data.

U.S EPA | MSIMSD or MS/MD is performed at a rate of 5% or 1 set per Sample Delivery Group (SDG) per
CLP matrix, independent of the prep batch, For NFESC samples, samples are processed in
simultaneous or continuous batches,

T MS, MSD and MD may not be applicable to some analytical protocols because of the nature of the sample or
protocol,

5.8.2.4 Method Performance Control Samples: Instrument Measurament

Control samples are used to ensure that optimum instrument performance is achieved. These
samples help ensure that the proper identification and quantitation of target compounds or analytes
are achieved. The instrument control samples appropriate to each analytical technique are described
in laboratory SOPs for each respective method. A brief description of these checks is included in
Tabla 14.
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STL

TRENT

Table 14.

Instrument Performance Control Samples

Inorganics
ICV Use Calibration standard of known concentration prepared from a source other
than that used for the calibration standards.

Sequence | Analyzed after the standard curve to confirm calibration.

ICB Use Blank water or solvent; confirms the calibration and ensures that any potential
contamination is less than the reporting limit.

Sequence | Analyzed immediately after the ICV.

ICP Use Verifies the absence of spectral interferences.

Interference

Check Sequence | Analyzed consecutively at the beginning of each elght hour analytical

Samples sequence, after the ICVACE, and again at an elght hour frequency following a

(ICSAICSE) CCV/CCB. When CLP protocols are followed, the ICSA/B will be analyzed
with the analytical sequence, before the final CCV/CCB.

Reporting Uze Verifies linearity near the reporting limit for CLP metals analyses. (Note: CRI

Limit is at a level 2X the CRDL; CRA is near the CRDL).

Verification

Standard Sequence | Analyzed after the ICB. The CRI is also analyzed at the end of the eight hour

{CRA & CRI) analytical sequence, prior to analysis of the final CCV/ICCB.

cov Use Confirm that the instrument performance has not significantly changed during
the analytical sequence; to verify stable calibration throughout the sequence;
and/or to demonstrate that instrument response did not drift over a peariod of
non-use. Made from a source other than that used for the standard curve.

Sequence | Analyzed at 10% or every two hours, whichever is more frequent; also
analyzed at the end of the analytical sequence.

cCcR Use Water blank used to confirm that the baseline has not drifted and to menitor
for contamination at the reporting limit.

Sequence | Analyzed at a rate of 10% for inorganics and at a rate of 1 per 10
readings/injections or every two hours, whichever is more frequent, for CLP
metals; also analyzed at the end of the analytical sequence.

ICP Metals Use Verify linearity and document the upper limit of the calibration range for each

Linear Range element,

Analysis Sequence | Performed quarterly with a blank and a minimum of five standard

Standard concentrations to cover the anticipated range of measurement; one of the

(LRS) calibration standards will be at or near the reporting limit. The calibration
curve generated must have a correlation coefficient = 0.995 in order to
consider the responses linear over that range.

ICP Inter- Use Corraction factors for spectral interference (particularly due to Al, Ca, Fe, and

Element Ma).

Carrection Sequence | Determined at least annually for all wavelengths used for each anafyte

(IEC) reported by ICP; or any time the ICP is adjusted in any way that may affect the
IECs.
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Table 14.  Instrument Performance Control Samples

Organics
(GC/MS Tuning | Use Ensures corect mass assignment and is monitored through response to
& ' target compounds during initial and continuing calibration, with minimum
Parformance response criteria for specified system performance check compounds

(SPCCs), and linearity is verified by evaluating the response factors (RF) for
calibration check compounds (CCCs).

Sequence | Tuned at the beginning of the daily work shift. Throughout the analysis,
blanks, internal standard areas, surrogates, chromatographic baseline,
resolution of peaks, and overal! quality of the chromatography are used
collectively to monitor instrument performance.

GC & HPLC Use Menitored through retention time shift evaluation, linearity checks, and
Instrument degradation checks of selected target compounds (e.qg., for Endrin or DOT as
Performance appropriate).

Seguence | Continuing calibration verification (e.g., blanks, shifts in chromatographic
baseline or retention times, resolution of peaks, and averall quality of the
chromatography) throughout the analytical sequence is accomplished through
analysis of calibration check standards.

5.8.25 Method Performance Control Samples: Analysis Batch

Matrix specific control samples are used to assess the precision and accuracy of the method as
applied to the specific sample matrix. These indicators provide information on sample matrix effects
that is independent of the efficiency of the preparatory technique. The method performance control
samples appropriate to each analytical technique are identified in the respective method. A briaf
description of these checks is included in Table 15.

These control samples are performed to provide a toal for evaluating how well the method performed
for the respective matrix. These values are used by the client to assess the validity of a reported
result within the context of the project’s data quality objectives. For matrix specific QC results falling
outside laboratory control limits which are attributed to matrix affects, no systematic corrective action
is taken.
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Table 15. Analysis Batch Performance Control Samples

G0
ICP Seral Use 5X Dilution of a field sample (performed at the instrument) to check for
Dilution possible physical and/or chemical interferences,
Sequence | 5% of field samples or 1 per <20 samples per batch.
GFAA Analytical Use Required by the method; prepared at the instrument by fortifying the
Bench Spike digestate with a known quantity of the analyte of interest.
Sequence { Performed on each sample immediately following the unspiked original
. analysis.
Method of Use When specified by the analytical protocol or by client request,
Standard
Addition {(MSA) Sequence | When specified by the analytical protocol or by client request.

5.8.3 Statistical Control Limits and Charts

Statistical control fimits and control charts are used to establish method performance of a given
analysis and to monitor trends of QC results graphically over time. Once a data base of the laboratory
results for a method/matrix/QC analyte combination is established, the acceptability of a given
analysis of that QC parameter (and of the analytical batch to which it belongs) can be evaluated in
light of the laboratory's normal performance. This is intended to help identify problems before they
might affect data. Often, patterns of response that are not at all evident in sets of numbers are very
distinct when the same values are viewed as a chronological graph.

Establishment of Limits

The purpose of using statistical control limits is to define, for each analyte in a given
method/matrix/QC type combination, a range of expected values. This range encompasses the
random variation that occurs normally in the laboratory and allows one to evaluate control samples in
that context, rather than according to an arbitrary or external set of values. Limits for accuracy and
precision are defined below:

Accuracy

As recoveries of a QC analyte in a given matrix are tabulated over time, a mean value for recovery
is established, as is the standard deviation (s) of those recoveries. If the analysis is in statistical
control (e.g., if the set of QC recoveries over time show random variation about the mean)
approximately 99.7% of all recoveries for that QC will fall within three standard deviations (3s) of
the mean. Thus, assuming that the mean itself is an acceptable level of recovery, the values
corresponding to 3s above and 3s below the mean are defined as the Control Limits. Any single
recovery outside these values is assumed to have resulted from some circumstance other than
normal variation and shall be investigated.

Roughly 95% of points should fall within 2g of the mean. The values +2s and -2s are the Warning
Limits. Any normal result has approximately a 1/20 chance of being between 2s and 3s from the
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mean, $0 a result in this region doesn't necessarily warrant corrective action, but attention should
be paid to such paoints.

Precision

Precision is used to indicate matrix variability so that appropriate decisions can be made by the
client when repeated analyses vary significantly. The coefficient of variation, expressed as a
percentage (e.g., the %RSD) for the data set used to calculate accuracy control limits defines the
control limit for precision. Duplicate analyses of the QC samples, such as duplicates or MS/MSD,
should have an RPD less than or equal to this established pracision control limit to be considered
free of matrix interferences.

The laboratory calculates statistical control limits on an annual basis. Such limits are available on
a project or QAPP-specific basis.

5.8.4 Calibration

Calibration protocols are method-specific, are briefly described in Table 10 and are defined in the
Sections 8 & 7 of the method SOPs.

5.8.5 Glassware Cleaning

All glassware is thoroughly cleaned prior to use to ensure that sample integrity is not affected from
artifacts caused by contaminated glassware. :

A surmmary of general cleaning procedures follows with details provided in the Laboratory Glassware
Cleaning SOP (UQA-009):

General laboratory glassware is cleaned with a low- or non-phosphate detergent, followed by
thorough rinsing with tap water and deionized water.

Volumetric flasks and pipettes used for inorganics (method dependent), test tubes and caps used for
micre-COD procedures, phosphate glassware, and metals-related glassware include an acid-washing
step.

BOD glassware cleaning includes a nitric or sulfuric acid and/or a NOCHROMIX-washing step.
Organic glassware includes a solvent-wash.

Non-volumetric organic glassware may optionally be kiln dried at 400°C.

5.8.6 Permitting Departures from Documentad Procedure

Where a departure from a documented SOP, test method, or policy is determined to be necessary,
or unavoidable, the departure is documented in a CAR or SDR and reported in the case narrative.
In most cases, thase departures can be made with the approval of the section manager, project
manager and the client. Issues of serious concern, as determined by the Section Manager or Project
Manager, will be brought to the attention of the Laboratory Director andfor QA Manager. In some

COMPANY CONFIDENTIAL AND PROPRIETARY



SEVERN ‘ STL Chicago Laboratory Quality Manual
U UQA-LQM
I'RENT : ‘ Revision No. : 04

Revision Date: 07/05/2005
Effective Date: 07/08/20056
Page 83 of 85

instances, it is appropriate to inform the client before permitting a departure. The Project Manager
will make the determination as to the degree of notification required by the client.

On rare occasions, special analytical techniques will be requested for research, project specific
requirements, or client needs. In these instances, SOPs may riot be available, however, the analyst
will thoroughty record the analytical steps and observations within a bound preformatted logbook.

5.8.7 Development of QC Criteria, Non-Specified in Method/Regulation

Where a method or reg"ulation does not spacify acceptance and/or rejection criteria, the laboratory
must examine the data user's needs and the demonstrated sensitivity, accuracy and precision of
the available test methods in determining appropriate QC criteria.

Data users often need the laboratory’s best possible sensitivity, accuracy, and precision using a
routinely offered test method, or are unsure of their objectives for the data, For routine test
methods that are offered as part of STL's standard services, the laboratory bases the QC criteria
on statistical information such as determination of sensitivity, historical accuracy and precision
data, and method verification data. The method SOP includes QC criteria for ongoing
demonstration that the established criteria are met (e.g., acceptable LCS accuracy ranges,
precision requirements, method blank requirements, initial and continuing calibration criteria, etc..).

In some cases, a routine test method may be far more stringent than a specific data user's needs
for a project. The laboratory may either use the routinely offered test method, or may opt to
develop an alternate test method baged on the data user's objectives for sensitivity, accuracy, and
precision. |n this case, it can be appropriate to base the QC criteria on the data user's objectives,
and demonstrate through method verification and ongoing QC samples that these objectives are
met.

For example, a client may require that the laboratory to test for a single analyte with specific DQOs
for sensitivity, accuracy, and precision as follows: Reporting Limit of 10 ppm, Accuracy +25%, and
RSD of <30%. The laboratory may opt to develop a method that meets these criteria and
document through the Method Blank results, MDL study, and LCS results that the method satisfies
those objectives. in this case, both the method and the embedded QC criteria have been based
on the client’'s DQOs.

In some cases, the data user needs more stringent sensitivity, accuracy, and/or precision than the
laboratory can provide using a routine test method. In this case, it is appropriate that the
laboratory provide documentation of the sensitivity, accuracy, and precision obtainable to the data
user and let the data user determine whether to use the best available method offered by the
laboratory, or determine whether method development or further research is required.
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5.9 Project Reports

The SOP for data padkage assembly and reporting formats is defined in the Data Management,
Process Operation SOP (UDM-001) and a summary of this procedure follows.

Analytical reports comprise final results (uncorrected for blanks and recoveries unless specified),
metheds of analysis, levels of reporting, surogate recovery data, and method blank data. In addition,
special analytical problems will be noted in the case narratives. The number of significant figures
reported are consistent with the limits of uncertainty inherent in the analytical method. Consequently,
maost analytical results will be reported to no more than two (2) or three (3) significant figures. Data
are normally reported in units commonly used for the analyses performed.

Concentrations in fiquids are expressed in tarms of weight per unit volume {(e.g., miligrams per liter,
mg/L). Concentrations in solid or semi-solid matrices are expressed in terms of weight per unit
weight of sample (e.g., micrograms per kilograms, ug/kg). Reporting limits take into account all
appropriate concentration, dilution, and/or extraction factors, unless otherwise specified by program
requirements (e.g., IRPMS reports).

A client report is generated with various steps of approval prior to printing of the final version. If any
analytical anomalies were encountered during the analyses, e.g., an out-of-control matrix duplicate, it
is documented in a case namrative. The case narrative is prepared by the respective operating unit
and submitted to the data managernent section to insert in the final report.

The final report forms are printed, data packages are organized, a glossary of flags and acronyms is
added, and reports are paginated.

5.9.1 General

The criteria described in Section 5.9.2 apply to all Project Reports that are generated under
NELAC requirements. The criteria described in Section 5.9.3 and 5.9.4 apply to all Project
Reports.

5.9.2 Project Report Content

Title

Laboratory name, address, telephone number, contact person
Linigue Laberatory Project Number

Name and Address of Client

Client Projact Name (if applicable)

Laboratory Sample Identification

Client Sample Identification

Matrix and/or Description of Sample

Dates: Sample Receipt, Collection, Preparation and/or Analysis Date
Definition of Data Qualifiers

Reporting Units

Test Methods

Report Paginated

L R T SR N N
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The following are required where applicable to the specific test method or matrix:

+ Solid Samples: Indicate Dry or Wet Weight

+ Whole Effluent Toxicity: Statistical package used

If holding time = 48 hours, Sample Collection, Preparation and/or Analysis Time
¢ Indication by flagging where results are reported below the quantitation limit.

5.9.3 Project Narrative

A Project Narrative and/or Cover Letter is included with each project report and, at a minimum,
includes an explanation of any and all of the following oceurrences:

¢+ Non-conformances

+ “Compromised” sample receipt (see Section 4.7.1)

+ Method Deviations

¢ QC criteria failures

L

Project Release

The Project Manager or his designee authorizes the release of the project report with a signature,

Where amendments to project reports are required after issue, these are documented in the form
of an RDR (refer to Section 4.8) and can be in the form of a separate document and/or electronic
data deliverable resubmittal. The revised report is clearly identified as revised with the date of
revision and the initials of the person making the revision. Specific pages of a project report may
be revised using the above procedure with an accompanying cover latter indicating the page
numbers of the project revised. The original version of the project report will be kept intact and the
revisions and cover letter included in the project files.

5.9.4 Subeontractor Test Results

Subcontracted data is clearly identified as such, and the name, address, and telephone number for
the laboratory performing the test is included in the project report. Subcontracted results from
laboratories external to STL are not reported on STL report forms or STL letterhead. Test results
from more than one STL facility are clearly identified with the name of the STL facility that
performed the testing, address, and telephone number for that facility. Data from subcontractors’
reports may be added to an STL electronic deliverable,

Data subcontracted within STL may be reported on the originating laboratory's report forms

provided the following mandatory requirements are met:

+ The name, address, and telephone number of the facility are provided.

+ Analytical results produced by the STL intra-company subcontractor are clearly identified as
being produced by the subcontractor facility.

+ The intra-company subcontractor's original report, including the chain of custody is retained by
the originating laboratory.

+ Proof of certification is retained by the originating laboratory.

+ All information as outlined in Section 5.9.2 is included in the final report where the report is
required to be compliant with NELAC, for both the originating and subcontracting laboratory.
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5.9.5 Electronic Data Deliverablas

Electronic Data Deliverables (EDD) are routinely offered as part of STL's services. STL offers a
variety of EDD formats including Environmental Restoration information Management System
(ERPIMS), Automated Data Review (ADR), Enviro Data, EQUIS, GISKEY, Excel, Access and Text
Files.

EDD specifications are submitted to the EDD development staff by the PM for review and undergo
the contract review process in Section 4.4.1. Once the laboratory has committed to providing
electronic data in a specific format, the coding of the format may need to be performed. This
coding is documented and validated. The validation of the code is initialed and dated by the
programmer and kept on fila.

EDDs are subject to a secondary review to ensure their accuracy and completeness. If EDD
generation is automated, review may be reduced to periodic screening if the laboratory
demonstrates that it can routinely generate that EDD without errors. Any revisions to the EDD
format are reviewed until it is demonstrated that it can routinely be generated without errors. (EDD
SOF: UIS-001)

5.9.6 Project Report Format

STL offers a wide range of project reporting formats, including EDDs, short report formats, and
complete data deliverable packages modeled on the Contract Laboratory Protocol (CLP)
guidelines. More information on the range of project reports available in the Data Management
S0P (UDM-001). Regardless of the level of reporting, all projects undergo the levels of review as
described in Section 5.3.6.
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6.0 ATTACHMENTS

Appendix A: List of Cited SOPs and Work Instructions
Appendix B: Methods Capabilities Work Instruction
Appendix C: Description and Floor Space for Analytical Facilities

| Historical File: Revision 00: 01/26/99
Revision 01: 12/15/00
Revigion 02: 09/10/02
Revision 03: 06/07/04
Revision 04: 07/05/05

Reason for Change; Revision 04;
« Update section 3.0 - Terms & Definitions: Clarification on DLCK and MDLCK and MRL definition

Update section 4.1 — Organization Chart

Update section 4.1.1 — Table 3. Majer Equipment List

Update section 4.1.2.4 - Technical Manager's experience level

Update saction 4.4.3.6 — Additonal DQOs: MDL-Reference to Corporate MDL SOP added; RL —

Reference to Lab MDL SOP added

Update section 4.6.1 — Solvent Lot Testing notification / posting location added

Update section 4.12.2 — Table 4 and 5 - STL Record Types and Record Retention

Update section 4.15.3 — Monthly QA Report

Update section 4.7.1 - clarification on documentation practices for compromised samples

Update section 5.1.2 — Training text updated to include non-technical training, defines what

constitutes ‘initial training/orientation’ and defines who is considerad to be a ‘qualified analyst’,

Basic re-organization of this section and addition of the Continued Demonstration of Mathod

Proficiency form. '

* Update Section 5.3 — Test Methods to include discussion and a link to the STL web-site regarding
STL Chicago’s Methods Capability Listing which was added as Appendix B

¢ Update/Clarify section 5.3.7 — Verffication and Validation discussion; Addition of Instrument
Validation Checklist.

* Update section 5.4.2 — Major Equipment maintenance updated to incomporate current electronic
maintenance documentation practices also updated to include Conductivity Point Sources and
Daily Conductivity Check — referencing the Lab's Water Quality SOP

» Update Table 9 to include ICP MS and DI/RO system text

= Update section 5.5.1 — Measurement Traceability: Discussion added regarding DI/RO systems,
Milli-Q Units; Point Source Checks for Specific Conductivity and pH. Added reference to the lab’s
Water Quaiity SOP

¢ Update section 5.9.5 — EDD Discussion

* Addition of Section 6 — Attachments A. B and C

» General Text Clarifications
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.5
8. 5.7.1 Container Management: Process Operation UCM-001
6 4.4.2 Project Management: Project Planning Process UPM-003
N Signature Authority UQA-030
4.1.1 Work Instruction: Equipment & Instrumentation Listing CHI-22-09-103
4129 Internet Use Policy P-1-001
Electronic Mail Use P-I-002
Computer System Account and Naming Policy P-1-003
Computer System Password Policy P-1-004
Software Licensing Policy P-1-005
Virus Protection Policy P-1-006
4.3.1 Document Control UQA-Q06
4.3.1.1;5.3.2 Approved SOP Listing CHI-22-09-50P
432,412.3 Data Management: Record Retention & Purging UDM-002
14.4.2 Project Kick-Off Meetings UPM-002
il 4.4.2 Production Mestings UPM-004
4436 IDL’s for CLP Metalg and Cyanide UQA-010
4436535 Method Detection Limits (MDLs) UQA-017
4.4.3.6; 535 MDL Policy 85-Q-003
4.5 Work Sharing Process — Policy 5-C-001
46 Procurement Quality Assurance Praocess UQA-020
4.8.1 Testing Solvents and Acids 5-T-001
4.7.2 Cilient Confidentiality UQA-004
4.8: 411 Sample Discrepancy Report (SDR) / Resubmitted Data Request | UQA-GZ9
i (RDR) / Comrective Action Report (CAR)
4.8, 4.11 Quality Systems Management Review UQA-002
4.8 Customer Complaint Form CHI-22-09-340
411 Preventive Action Measures UQA-019
4.12.2 Work Instruction. Records Management Form CHI-22-05-032
4.13 intemal Audits UQA-013
512 fnitial Demonstration of Capability Certification Statement CHI-22-09-271
51.2 Continued Demonstration of Method Performance CHI-22-09-243
5.1.2 Training Program: Mechanisms and Documentation Processes | UQA-014
Defined by Operational Assessment
5.1.3 Ethics Policy P-L-006 ‘
5.3;5.3.1 Work Instruction: Methods Capabilities CHI-22-09-255
5.3.2 S0P Change Protocol UQA-032
5.3.6.1 Acceptable Manual Integration Practices 5-Q-004
536.2 Data Review Cheacklists
- GC Extractables / HPLC CHi-22-17-034
GC Volatiles CHI-22-19-003
GC/MS: Volatiles and Semivolatiles CHI-22-20-038
Metals CHI-22-14-004; 5; 6
Wet Chemistry CHI-22-12-014
537 Work Instruction: Instrument Validation Checklist CHI-22-09-288
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Appendix A. List of Cited SOPs and Work Instructions
Clted Sec. No(s) |- Description. o e i | Document No.:
53.7 Software Testing, Verification & Validation S-1TQ-007
5.3.7 Procedures & Processes Related to Entry, Storage, Back-up/Retrieval | UIS-006
and Management of Bench Level Electronic Data
53.7: 595 EDD Specifications, Davelopment, Generation & Review U15-001
5.4.1 Work Instruction: Equipment Tracking Form CHI-22-058-068
54.2 Instrument Tracking Spreadsheet / Maintenance Log CHI-22-09-341
542 instrument and Equipment Qut-of-Service Tagging. UQA-012
543 Selection of Calibration Points P-T-001
5.5.1 Balance Calibration, Care and Use UQA-003
8.5.1; 5.7.1 Thermometer Calibrations and Electronic Monitoring UQA-034
Table 9; 5,5.1 Water Quality UQA-D35
57.1 Sample Receipt: Handling and Processing USR-001
575 Laboratory Waste Disposal Procedures UWM-001
581 PT Sample Tracking/Analysis UQA-(018
5.8.5 Glassware Claaning Proceduras UQA-008
59; 598 Data Management. Process Operation UDM-001
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Unit | Parameter Method No. NELAP Matrix
| GCE | Pesticides/PCBs QLC02.1 w
GCE | Pesticides/PCBs OLMD4.2 W/S
GCE | Pesticides/PCRBs EPA 608 X W
GCE | Organochlorine Pesticides SW B081A X W/S
GCE | PCBs SW 8082 X Ww/s
GCE | Organophosphorus Pesticides by GC SWRI41A X W/8
GCE | Chiotinated Herbicides by GC SW3BI51A X W/S
GCY | Petrolenm Hydrocarbong (DRO) SW 8015B X W/S
GCV_| Petroleum Hydrocarbons (GRQ) SW B0ISB X Wis
HPLC | PAHs by HPLC E 610 X W
HPLC | PAHs by HPLC 5W 8310 X W/S
HPLC | Explosives SW 8330 X W/s
M GFAA Silver SW 7761 X W
M GFAA Arsenic SW 7060A X W/S
M GFAA Cadmium SW7131A X W/5
M GFAA Chromium SW 7191 X W/5
M GFAA Lead SW 7421 X W/S
M | GFAA Antimony SW 7041 X W/S
M GFAA Selenium SW 7740 X W/s
M GFAA Thalljym SW 7841 X W/5
M GFAA Silver E 272.2 X w
M GFAA Arsenic E 206.2 X W
M GFAA Cadmium E213.2 X W
M GFAA Chromium E 2182 X w
M GFAA Lead E 2392 X W
M | GFAA Antimony E 2042 X w
M GFAA Selenium E 2702 X W
M GFAA Thallium E279.2 X w
M _| GFAA Metals As, Cd, Pb, Sb, Se, TI, Cr, Ag E 200.9 X w
M Hardness E 200.7 X w
M [CP Metals E 200.7 X W
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M CVAA Mercury SW 7470A X W
M | CVAA Mereury SW 7471A X 8
M | CVAA Mercury E 245.1 X W
M [ ICP Matalg SW 60108 X W/S
M__| Metals-GFAA (As, Pb, Se, T!) TLM04.0 W/S
M Metals-ICP 1LM04.0 W/S
M Metals-Mercury ILM04.0 W/S
MSB | GC/MS Semi-Volatiles E 625 X w
MSB | GC/MS Semi-Volatiles SW 8270C X W/8
MSB | GC/MS Semi-Volatiles SW 8270C (5I1M) W
M5B | GC/MS Semi-Volatiles OLM04.2 W/
MSB | GC/MS Semi-Volatiles OLC02.1 W
MSV | VOAs by GC/M3 E 624 X W
MSV [ GC/MS Volatiles SW 8260B X W/
MBSV [ GC/MS Volatiles 0OLM04,2 W/S
MBSV | GC/MS Volatiles OLC02.1 W
P GC/MS Soil VOAS in EnCore Samples SW 5035 8
P California W.E.T. Test CA Title 22 5
P TCLP SW 1311 X 5
P SPLFP SW 1312 X 5
P | Extractable Organics; Accel. Lig.-Liq. Waters SW 3520C W
P_ | Extractable Organics; Separatory Funnel SwW 3s10C W
P Extractable Organics; Accel. Soxhlet SW 3541A g
P Extractable Organics; Sonication SW 35508 S
P | Acid Cleanup | SW 3665A w/S
P Alumina Cleanup SW 36108 W/S
P Florisil Clean-up SW 36208 W/s
P Gel Permeation Column Clean-up SW 3640B 5
P Sulfur Clean-up SW 36608 W/
P Waste Dilution SW 3580A 5
Metals Digestions; Surface/Ground Water for
P ICP SW 3005A W
Metals Digestions; Waters/Extracts for ICP SW 3010A \'Y
Metals Digestion, Waters/Extracts for GFAA
P {except As & Se) SW 3020A w
P Metals Digestion; Waters/Extracts for GFAA SW 3020A (M) W
P | Metals Digestions; Soils/Wastes for ICP/GFAA | SW 3050B 8
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P Metals Digestions; Waters for As by GFAA SW 7060 w
P Metals Digestions; Waters for Se by GFAA SW 7740 w
W | Alkalinity EPA 310.1 X W/S
W | Alkalinity SM 2320B X W/3
W | Ammonia - Nessl, EPA 350.2 X W/s
W Ammonia - Nessl, SM 4500NH3C W/8
W | BOD - 5 Day EPA 405.1 X W
W BOD - 5 Day SM 5210B X W
W | Bromide, IC EPA 300.0 X W
W | Bromide, IC SW-846 9056 X W/S
W | Bromide, IC SM 41108 W
w Carbonaceous BOD SM 52108 X W
W | Chloride, Lachat EPA 325.2 X Wi8
W | Chloride, Lachat &M 4500CIE W/s
W | Chloride, Lachat SW-846 9251 X W/8
w Chloride, IC EPA 300.0 X W
W Chloride, IC SW-846 9056 X W/8
W Chloride, IC SM 41108 W
W | Chlorine, Residunal EPA 3304 X W
W | Chlorine, Residual SM 4500 CIF X W
W | COD - High Level HACH 8000 X W/8
W | COD - Low Level HACH 8000 X W/S
w Chromivm, Hexavalent SM 3500-CrD X W/
w Chromium, Hexavalent SW-846 3060A/7196A X w/s
W | Cyanide, Amenable EPA 335.1 X W/8
W | Cyanide, Amenable SM 4500CN G W/
W | Cyanide EPA 335.2 X VL E)
W | Cyanide SW-846 9010B/9014 X W/8
W | Cyanide SM 4500CN C,E X W/S
W | Cyanide ILMO04.0 w/s
W Ferrous Iron SM 3500 Fe D W/S
W i Fiashpoint SW-846 1010 X W/S
W | Fluoride / Flugrine EPA 340.2 X W/S
\ Fluoride / Flnorine SM4500F C X W/S
W | Fluoride, IC EPA 300.0 X W
W Flyoride, IC SW-846 9056 X W
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W Langlier Index 5M 2330A+B X W/8
W | Nitrate-NO2 (LACHAT) EPA 353.2 X W/S
W | Nitrate-NO2 (LACHAT) SM 4500NO3F X Wi8
W | Nitrate, IC EPA 300.0 X w
W | Nitrate, IC SW-846 5056 X W
W | Nitrate, IC SM4110B W
W | Nitrite EPA 354.1 X W/8
W | Nitrite SM 4500N02B X W/S
W | Nitrite, 1C EPA 3000 X W
W | Nitrite, IC SW-846 9056 X W
W | Nitrite, 1C SM4110B W
W 0Oil & Grease E 1664 X w
W | Oil & Grease (Soil-Soxhlet) SW-846 9071B X W/5
W | Oxygen, Dissolved EPA 360.1 X W
W | Oxygen, Dissolved SM45000C, G W
W | pH - Low/High EPA 1501 X W
W | pH - Low/High SM 4500H+B X W
W | pH - Low/High SW-846 9045C / 90408 X W/S
W Paint Filter 5W-846 9095 X W
w Phenal (LACHAT) EPA 420.2 X W/S
W | Phenol (LACHAT) SW-846 2066 X W/S
W Phosphate, Ortho EPA 365.2 X W/S
W | Phosphate, Ortho SM 4500 PE X W/§
W Phosphate, Ortho |, 1C EPA 300.0 W
W | Phosphate, Ortho , 1C SW-846 9056 X W
W | Phosphate, Ortho , 1C sM 4110B W
W Phosphorus EPA 365.2 X W/8
W | Phosphorus SM 4500 PE W/S
W Specific Conductance EPA 120.1 X W
W | Specific Conductance 5M 2510B X w
w Specific Conductance SW-846 9050A X W/3
W | Specific Gravity ASTM D2710F W/
W | Sulfate / Sulfur - Turbidimetric EPA 375.4M X W/S
W | Sulfate - Turbidimetric SM 4500804E Wis
W | Sulfate - Turbidimetric SW-846 9033M X W/8
W | Sulfate, IC EPA 300.0 X W

COMPANY CONFIDENTIAL AND PROPRIETARY



STL Chicago Laboratory Quality Manual
UQA-LQM

Revision No. : 04

Revision Date: 07/05/2005

Effective Date: 07/08/2005

Page 94 of 95
W Sulfate, IC SW-846 9056 X W
W Sulfate, IC SM 41108 W
W | Sulfide EPA 376.1 X W/S
W | Sulfide 5M 45008E W/S
W | Sulfide SW-846 9030B/9034 X W/S
W Sulfide, Reactive SW7.34.2 X W/S
W | TDS (Total Dissolved Solids) EPA 160.1 X w
W_ | TDE (Total Dissolved Solids) SM 2540C X w
W | TKN - Nesslerization EPA 3513 X W/3
W | TKN - Nesslerization 5M 4500NorgC W/S
TOC (TIC/DICY  [Organic Carbon; Tnorganic
w & Dhissolved ] EPA 415.1 X W
TOC (TIC/DIC)  [Organic Carbon; Inorganic
W | & Dissolved ] $M 5310C X W
TOC (TIC/DICY  [Organic Carbon; Inorganic
W | & Dissolved ] 8W-846 9060 X W
TOC (TIC/DIC)  [Organic Carbon; Tnorganic
W | & Dissolved ] Lloyd Kahn 5
W | TOX (Total Organic Halopens) SM 5320B w
W | TOX (Total Organic Halogens) SW-846 9020B X W/5
W | TS - Water  (Total Solids) EPA 160.3 X W
W | TS-Water (Total Solids) SM 25408 W
W | T8§ (Total Suspended Solids) EPA 160.2 X W
W TS8S (Total Suspended Solids) SM 2540D W
W | TDs (Total Dissolved Solids) EPA 160.1 X W
W | TDS {Total Dissolved Solids) 8M 2540C X W
W | TV (Total Volatile Solids) 1604 X W
W_ | TVDS _ (Total Volatile Dissolved Solids) 160.4 X W
W_ | TVSS  (Total Volatile Suspended Solids) 160.4 X W

Matrix: W (Water) S (Soil/Solid) O (Other)
Note: NELAP acereditation may be matrix and program specific, Refer to STL Chicago's IL NELAP Certificate No.:
001027

available on the STL web-site.
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Appendix C. Severn Trent Laboratories Chicago
Description and Floor Space for Analytical Facilities

Lab Areas Description Approx. Feet®
Organic The extraction area has the capacity for parforming 36 continuous liquid- 2240 (lab)
Extractions  liquid extractions, 60 sonification extractions, and 50 separatory funnel |
extractions each day. The configuration of the extractors and the fume 166 (coolers)
exhausts were designed to facilitate rapid, efficient sample preparation.
Separate areas are used for sample cleanups. Contains separate
refrigerated sample storage.
Organic Dedicated to eliminating cross contamination, this isclated area is equipped 520
Glassware with sinks, ample counter space, and pass through shelves for storing clean
Clsaning glasswara. Water in this area is supplied by the RO/DI system,
GC The GC Extractables and HPLC area has independent and segregated 1080
Extractables HVAC systems and a specially designed compressed gas generation and
and HPLC distribution system. One GC is dedicated to Pest/PCB screening. Shares
refrigerated storage area with GC/MS BNA.
GC/MS BNA  The GC/MS BNA area is specially designed with independent and 1050
segregated HVAC systems to minimize cross contamination. Shares
refrigerated storage area with GC Extractables and HPLC.
GCIMS The GC/MS VOA and GC Purge & Trap area is specially designed with GC/MS VOA -
VOA and independent and sagregated HVAC systems to minimize cross 1200
GG Purge &  contamination. One GC and one GC/MS are dedicated to screening. GC P&T - 700
Trap Contains separate refrigerated sample storage area.
Metals Prep  This isolated room is equipped with sinks, benches and hoods required for 590
performing metais digestion. This area also houses the TCLP extraction
apparatus, which can accommodate 52 samples at a time.
Incrganic Dedicated to eliminating cross contamination, this isolated area Is equipped 340
Glassware with sinks, ample counter space, and pass through shelves for storing clean
Cleaning glassware. Water in this area is supplied by the RO/DI system.
Metals - ICP  The Metals Instrumentation area is specially deslgned with indepandent and 2075
and AA segregated HVAC systems to minimize cross contamination.
Mercury Lab  The Mercury preparation and analysis area has independent and 260
segregated HVAC systems to minimize cross contamination. This area
contains a CVAA instrument and a hood for ventilation and sample
preparation,
Wet Chem The Wet Chem Lab is specially designed with independent and segregated 1500
Lab HVAC systems to minimize cross contamination. Includes a draft free,

temperature controlled weigh room. Cyanides, phenols, anions, salids, and
other traditional “wet chemistry" analyses are performed here. All distillation
procedures are conducted in ventilated hoods. Water in this area is
supplied by the RO/DI system.
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Field SOP 110 - SOIL SAMPLING

SOP PERFORMANCE OBJECTIVES:

» To collect a soil sample that is representative of conditions as they exist at the site:
- By selecting the appropriate sampling devices(s);
- By taking measures to avoid introducing contamination as a result of poor sampling
and/or handling technique; and
- By reducing the potential for cross contamination between samples.

1 Introduction

Prior to conducting a soil sampling investigation, a sampling strategy should be developed based
on the objectives of the investigation. After developing a soil sampling strategy, the appropriate
equipment and techniques must be used to conduct the investigation. This section discusses the
various soil sample collection methods, sample handling, and available sampling equipment that
has been shown to be technically appropriate.

2 Equipment

Selection of equipment is usually based on the depth of the samples to be collected, but it is also
controlled to a certain extent by the characteristics of the soil. Manual techniques and equipment
such as hand augers are usually used for collecting surface or shallow, subsurface soil samples.
Power operated equipment is usually associated with deep sampling but can also be used for
shallow sampling when the bore hole begins to collapse or when the soil is so tight that manual
sampling is not practical.

2.1 Precautions for Trace Contaminant Soil Sampling

All soil sampling equipment used for sampling trace contaminants should be constructed of inert
materials such as stainless steel where possible. Pans used for mixing should be made of Pyrex®
(or equivalent) glass. In no case will chromium, cadmium, galvanized, or plated equipment be
used for soil sampling when trace levels of inorganic contaminants are of concern. Similarly, no
painted or plastic equipment may be used where trace levels of organic contaminants are of
concern. Paint, scaly or heavy rust and grease must be removed before use, most often by
sandblasting the equipment. Ancillary equipment such as auger flights may be constructed of
other materials since this equipment does not come in direct contact with the samples. The
procedures outlined in the Standard Field Cleaning Procedures SOP.

3 Sampling Methodology

This discussion of soil sampling methods reflects both the equipment used to collect the sample
as well as how the sample is handled and processed after retrieval. Selection of equipment is
usually based on the depth of sampling, but it is also controlled, to a certain extent, by the
characteristics of the material. Simple, manual techniques and equipment, such as hand augers,
are usually selected for surface or shallow, subsurface soil sampling. As the depth of the sampling
interval increases, some type of powered sampling equipment is usually needed to overcome the
friction induced by soil resistance and depth. The following is an overview of the various sample
collection methods employed over three general depth classifications: surface, shallow
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subsurface, and deep subsurface. Any of the deep collection methods described may be used to
collect samples from the shallower intervals.

3.1 Manual Collection Techniques and Equipment

These methods are used primarily to collect surface and shallow subsurface soil samples. Surface
soils are generally classified as soils between the ground surface and 6 to 12 inches below ground
surface. The shallow subsurface interval may be considered to extend from approximately 12
inches below ground surface to a site-specific depth at which sample collection using manual
methods becomes impractical.

Surface Soils

Surface soils may be collected with a wide variety of equipment, if constructed of appropriate
materials. Spoons or hand-augers are typically used to collect surface soil samples. If a thick,
matted root zone is encountered at or near the surface, it should be removed before the sample is
collected. The collected soil is placed in a pan, thoroughly mixed, and placed in the appropriate
sample container(s). Section 4 contains specific procedures for collecting and handling soil
samples for volatile organic compounds analysis.

Shallow Subsurface Soils

Hand augers are the most common equipment used to collect shallow subsurface samples.
Typically, 4-inch auger-buckets with cutting heads are pushed and twisted into the ground, then
removed as the buckets are filled. The auger holes are advanced one bucket at a time. The
practical depth of investigation using a hand-auger depends upon the soil properties. In sand,
augering is usually easily performed, but the depth of collection is limited to the depth at which
the sand begins to flow. At this depth, the bore hole will usually collapse and cannot be advanced.
Deeper sampling must be accomplished using power equipment. Hand augering may also be of
limited use in tight clays or cemented sands.

Regardless of the soil type, at depths approaching 20 feet sidewall friction may become so severe
that power equipment must be used. Power augers such as the Little Beaver® may be used to
advance the borehole where hand augers are impractical. Power augers are a sampling aid, not a
sampling device, and can be used to advance a borehole to approximately 20 feet, depending
upon soil conditions. If power augers are used to advance the borehole, care must be taken that
exhaust fumes, gasoline, and\or oil do not contaminate the borehole. The soil sample may then be
collected using a hand auger. After the sample has been collected, the borehole may again be
advanced (if necessary), and additional samples collected. The auger bucket must be replaced
between samples with a properly decontaminated auger bucket. When a new borehole is
advanced, the entire hand auger assembly must be replaced with a properly decontaminated hand
auger assembly.

If the borehole is advanced using a hand auger, upon reaching the desired sampling depth replace
the bucket with a properly decontaminated bucket. The sample may then be collected. After the
sample has been collected, the borehole may be advanced (if necessary) with the bucket that was
used to collect the sample. Each sample must be collected using a properly decontaminated
bucket. Before the soil is placed in a pan, it is necessary to remove the top several inches of soil
to minimize the possibility of cross-contamination of the sample from fall-in of material from the
upper portions of the hole. Once the soil is placed in a pan, it is thoroughly mixed, and placed in
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the appropriate sample container(s). Section 4 contains specific procedures for collecting and
handling soil samples for volatile organic compounds analysis.

3.2 Powered Equipment

Powered equipment may be used to acquire soil samples from any depth (surface, shallow
subsurface, and deep subsurface). When power equipment is used to advance the borehole and
collect the sample, care must be taken that exhaust fumes, gasoline, and\or oil do not contaminate
the borehole and the sample. Among the common types of powered equipment used to collect
subsurface soil samples are split-spoon samplers driven with a drill rig drive-weight assembly or
pushed using drill rig hydraulics; continuous split-spoon samplers; direct-push rigs; and back-
hoes. The use of each of these is described below.

Drill Rigs

Drill rigs offer the capability of collecting soil samples from greater depths. For all practical
purposes, the depth of investigation achievable by this method is controlled only by the depth of
soil overlying bedrock, which may be in excess of 100 feet. Split-spoon samplers are usually
driven either inside a hollow-stem auger or an open borehole after the auger(s) have been
temporarily removed. The spoon is driven with a 140-pound hammer through a distance of up to
24 inches and removed. Continuous split-spoon samplers may be used to obtain five-foot long,
continuous samples approximately 3 to 5 inches in diameter. These devices are placed inside a
five-foot section of hollow-stem auger and advanced with the auger during drilling. As the auger
advances, the central core of soil moves into the sampler and is retained. Before the soil is placed
in a pan, it is necessary to remove the top several inches of soil to minimize the possibility of
cross-contamination of the sample from fall-in of material from the upper portions of the hole.
Once the soil is placed in a pan, it is thoroughly mixed, and placed in the appropriate sample
container(s). Section 4 contains specific procedures for collecting and handling soil samples for
volatile organic compounds analysis.

Direct Push Rigs

This method uses a standard split-spoon modified with a locking tip that keeps the spoon closed
during the sampling push. Upon arrival at the desired depth, the tip is remotely released and the
push continued. During the push, the released tip moves freely inside of the spoon as the soil core
displaces it. This technique is particularly beneficial at highly contaminated sites, because no
cuttings are produced. The push rods are generally retrieved with very little residue resulting in
minimal exposure to sampling personnel and reduced investigation derived waste (IDW).

Before the soil is placed in a pan, it is necessary to remove the top several inches of soil to
minimize the possibility of cross-contamination of the sample from fall-in of material from the
upper portions of the hole. Once the soil is placed in a pan, it is thoroughly mixed, and placed in
the appropriate sample container(s). Section 4 contains specific procedures for collecting and
handling soil samples for volatile organic compounds analysis.

Geoprobe® Large Bore Soil Sampler

Geoprobe® offers several tools for soil sample collection. Among these are the Macro-Core®
Soil Sampler and the large bore and dual tube soil sampling systems. The use of the large bore
soil sampling system for collection of surface and subsurface soil samples is described herein.
The selection of this system does not preclude the use of the other systems at a future time. The
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Large Bore sampler is a solid barrel, piston sealed, direct push device for collecting discrete
interval samples of unconsolidated materials at depth. The sampler is approximately 30-inches
(762 mm) long and has a 1.5-inch (38 mm) outside diameter. The Large Bore sampler is capable
of recovering a discrete sample core 22 inches x 1.0 inches (559 mm x 25 mm) contained inside a
removable liner. Sample volume measures up to 283 ml. The liner is a 24-inch long by 1.15-inch
OD (610 mm x 29 mm) removable/replaceable thin-walled tube that fits inside the Large Bore
sample tube. Liners facilitate retrieval of the sample and may be used for storage, when
applicable. The Large Bore soil sampler is pushed with 1.25-inch diameter probe rod. The
following is a step-by-step description of the components and procedures used to collect a soil
sample with the Large Bore sampler.

Assembly of Large Bore Sampler

1. Select a liner tube and push on to cutting shoe (one end of liner should be slightly flared, push
this end on to shoe).

2. Insert end of tube opposite cutting shoe into sample tube and screw cutting shoe firmly into
sample tube.

3. Thread piston tip onto piston rod then run piston assembly through the end of the sample tube
opposite the cutting shoe, seating the piston tip in the cutting shoe. There should be a short
section of exposed piston rod sticking out of sample tube.

4. Place drive head over exposed end of piston rod and thread into end of sample tube.

5. Install piston stop-pin in top of drive head. This retains the piston rod assembly during the
push.

6. The Large Bore sampler is now fully assembled and ready for sample collection.

Sample Collection Using Large Bore Sampler

1. Attach assembled Large Bore sampler to end of probe rod.

2. Attach drive cap to probe rod and push rod into ground.

3. Add additional rods to push Large Bore sampler to target sampling depth.

4. At the desired target sampling depth, remove the drive cap to access inside of probe rod.

5. Couple extension rods and extension rod handle together and insert into probe rod. Using
handle, turn the extension rods inside probe rod. This should engage the piston-stop pin and
remove it from the drive head attached to the top of the sample tube. Retrieve extension rods and

attached piston-stop pin.

6. Add addition probe rod, if required, reattach drive cap to top of probe rod and push probe rod
and Large Bore sampler 24 inches to fill sampler.

7. Attach pull cap and retrieve tool string.

8. When retrieved, remove the piston rod, with piston tip, and the drive head.
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9. Using the Large Bore wrench, unscrew the cutting shoe from the down-hole end of the sample
tube.

10. Remove the cutting shoe and attached liner and sample from sample tube.

11. Sample has now been collected and is contained in the liner. At this time, it can be sub-
sampled, per analytical requirements.

Special Considerations for Large Bore Soil Sampling

Liner Use and Material Selection

Due to the mode of operation, the Large Bore soil sampler must be used with a liner. Liners are
available in the following materials: stainless steel, brass, cellulose acetate butyrate (CAB) and
Teflon®. For the majority of environmental investigations conducted by EIB, either CAB or
Teflon® liners are used. If samples are collected for organic compound analyses, Teflon® liners
are required. CAB liners may be used if metals or other inorganic constituents are the object of
the investigation.

Sample Orientation

When the liners and associated sample are removed from the sample tubes, it is important to
maintain the proper orientation of the sample. This is particularly important when multiple
sample depths are collected from the same push. It is also important to maintain proper
orientation to define precisely what depth an aliquot was collected from. Maintaining proper
orientation is typically accomplished using vinyl end caps. Convention is to place red caps on the
top of liner and black caps on the bottom to maintain the proper sample orientation. Orientation
can also be indicated by marking on the exterior of the liner with a permanent marker.

Back-Hoes

Back-hoes may be utilized in the collection of shallow subsurface soil samples. Samples may be
collected directly from the bucket, or the trench wall (subject to applicable safety procedures).
The bucket must be free of rust, grease, and paint. Only soil which has not been in contact with
the bucket may be sampled, unless the bucket is cleaned according to the procedures described in
Standard Field Cleaning Procedures SOP.

Trenches offer the capability of collecting samples from very specific intervals and allow visual
correlation with vertically and horizontally adjacent material. The sample should be collected
without entering the trench itself, if possible. To collect the sample without entering the trench,
use a stainless steel scoop attached to rigid electrical conduit with a scoop bracket to “dress”
(remove surface layer of soil smeared on the trench wall as the bucket passed) the wall of the
trench. Replace the scoop with a decontaminated scoop. Collect the soil. The collected soil is
placed in a pan, thoroughly mixed, and placed in the appropriate sample container(s). Section 4
contains specific procedures for collecting and handling soil samples for volatile organic
compounds analysis

4 Soil/Sediment Sampling (Method 5035)
The following sampling protocol is recommended for site investigators assessing the extent of

volatile organic compounds (VOCs) in soils and sediments at a project site. Because of the large
number of options available, careful coordination between field and laboratory personnel is
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needed. The specific sampling containers and sampling tools required will depend upon the
detection levels and intended data use. Once this information has been established, selection of
the appropriate sampling procedure and preservation method best applicable to the investigation
can be made.

4.1 Equipment

Soil\sediment for VOC analyses may be retrieved using the equipment specified in Section 3 of
this SOP. Once the soil\sediment has been obtained, the EnCore™ VOC sampler, Terracore Kits,
syringes, stainless steel spatula, standard 2 oz soil VOC container, or pre-prepared 40 mL vials
may be used/required for subsampling collection. The specific sample containers and the
sampling tools required will depend upon the data quality objectives established for the site or
sampling investigation. The various methods are described below.

4.2 Sampling Methodology - Low Concentrations

When total VOC concentrations in the soil/sediment are expected to be less than 200 ug/kg, the
samples may be collected directly with the EnCore™ sampler or TerraCore™ syringe. If using
the syringes, the sample must be placed in the sample container (40 ml pre-prepared vial)
immediately to reduce volatilization losses. The 40 ml vials should contain 10 ml of organic free
water for an un-preserved sample or approximately 10 ml of organic free water and a
preservative. It is recommended that the 40 ml vials be prepared and weighed by the laboratory
(commercial sources are available which supply preserved and tared vials). When sampling
directly with the EnCore™ sampler, the vial must be immediately capped. A soil/sediment
sample for VOC analysis may also be collected with conventional sampling equipment (as
described in Sections 3 of this SOP). A sample collected in this fashion must either be placed in
the final sample container (EnCore™ or 40 ml pre-prepared vial) immediately or the sample may
be immediately placed into an intermediate sample container with no head space. If an
intermediate container (usually 2 oz. soil jar) is used, the sample must be transferred to the final
sample container (EnCore™ or 40 ml pre-prepared vial) as soon as possible not to exceed 30
minutes.

NOTE: After collection of the sample into either the
EnCore™ Sampler or other container, the sample must
immediately be stored in an ice chest and cooled.

VOC Soil Sampling Kits
BiSulfate DI Water  Solids

an
L=

Terra Core
mpler

Soil\sediment samples may be prepared for shipping and
analysis as follows:

EnCore™ Sampler - the sample may simply be capped,
locked and secured in a plastic/foil bag.

Syringe (Terra Core Kits) — Terracore Kits are provided by
the laboratory and contain a pre-calibrated plastic
sampling syringe which only allows 5 grams of soil
sample to be obtained. The Terracore Kit contains pre-
preserved vials. Add about 3.7 cc (approximately 5 grams) Terra Core
of sample material to 40 ml pre-prepared containers. SN
Secure the containers in a plastic bag. Do not use a
custody seals on the container, place the custody seal on ‘__‘:'
the plastic bag. Note: When using the syringes, it is

5sr¢nsa.1mg'
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important that no air is allowed to become trapped behind the sample prior to extrusion, as this
will adversely affect the sample. Attachment 1 of this SOP provides additional instructions for
collecting soil sample using the Terra Core Kkit.

4.3 Special Techniques and Considerations
Effervescence

If low concentration samples effervesce from contact with the acid preservative, (see Section 4.2)
then either a test for effervescence must be performed prior to sampling, or the investigators must
be prepared to collect each sample both preserved or un-preserved as needed, or all samples must
be collected un-preserved. To check for effervescence, collect a test sample and add to a pre-
preserved vial. If preservation (acidification) of the sample results in effervescence (rapid
formation of bubbles) then preservation by acidification is not acceptable, and the sample must be
collected un-preserved. If effervescence occurs and only pre-preserved sample vials are available,
the preservative solution may placed into an appropriate hazardous waste container and the vials
triple rinsed with organic free water. An appropriate amount of organic free water, equal to the
amount of preservative solution, should be placed into the vial. The sample may then be collected
as an un-preserved sample. Note that the amount of organic free water placed into the vials will
have to be accurately measured. The Terra Core Kit eliminates the need for this by collecting an
additional 5 gram soil sample placed in a vial preserved in DI water.

Sample Size

While this method is an improvement over earlier ones, field investigators must be aware of an
inherent limitation. Because of the extremely small sample size, sample representativeness for
VOCs may be reduced compared to samples with larger volumes collected for other constituents.
The sampling design and objectives of the investigation should take this into consideration.

Holding Times

Field investigators should note that the holding time for an un-preserved VOC soil/sediment
sample is 48 hours. Arrangements should be made to ship the soil/sediment VOC samples to the
laboratory by overnight delivery the day they are collected so the laboratory may preserve and\or
analyze the sample within 48 hours of collection.

Percent Moisture

Samplers must ensure that the laboratory has sufficient material to determine percent moisture in
the VOC soil/sediment sample to correct the analytical results to dry weight. If other analyses
requiring percent moisture determination are being performed upon the sample, these results may
be used. If not, a separate sample (minimum of 2 0z.) for percent moisture determination will be
required. Terra Core Kits contain the separate sample jar for determining % moisture at the lab.

Safety

Methanol is a toxic and flammable liquid. Therefore, methanol must be handled with all required
safety precautions related to toxic and flammable liquids. Inhalation of methanol vapors must be
avoided. Vials should be opened and closed quickly during the sample preservation procedure.
Methanol must be handled in a ventilated area. Use protective gloves when handling the methanol
vials. Store methanol away from sources of ignition such as extreme heat or open flames. The
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vials of methanol should be stored in a cooler with ice at all times. Terra Core Kits contain
specifically labeled vial containing methanol preservative.

Shipping

Methanol and sodium bisulfate are considered dangerous goods, therefore shipment of samples
preserved with these materials by common carrier is regulated by the U.S. Department of
Transportation and the International Air Transport Association (IATA). The rules of shipment
found in Title 49 of the Code of Federal Regulations (49 CFR parts 171 to 179) and the current
edition of the IATA Dangerous Goods Regulations must be followed when shipping methanol
and sodium bisulfate. Consult the above documents or the carrier for additional information.
Shipment of the quantities of methanol and sodium bisulfate used for sample preservation falls
under the exemption for small quantities. A summary of the requirements for shipping samples
follows. Refer to the code for a complete review of the requirements.

1. The maximum volume of methanol or sodium bisulfate in a sample container is limited to
thirty (30) mls.

2. The sample container must not be full of methanol.
3. The sample container must be stored upright and have the lid held securely in place. Note that
the mechanism used to hold the cap in place must be able to be completely removed so weight is

not added to the sample container, as specified in Method 5035.

4. Sample containers must be packed in a sorbent material capable of absorbing spills from leaks
or breakage of the sample containers.

5. The maximum sample shuttle weight must not exceed 64 pounds.
6. The maximum volume of methanol or sodium bisulfate per shipping container is 500 mls.

7. The shipper must mark the sample shuttle in accordance with shipping dangerous goods in
acceptable quantities.

8. The package must not be opened or altered until no longer in commerce.
5. Reference
U.S. Environmental Protection Agency, Region 4. 2001. Environmental Investigations

Standard Operating Procedures and Quality Assurance Manual.
www.epa.gov/regiond/sesd/eisopgam/eisopgam.html
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FIELD SOP FCP—Standard Field Cleaning Procedures (FCP)

SOP PERFORMANCE OBJECTIVES:

= To remove contaminants of concern from sampling, drilling, and other field equipment using
a standard cleaning procedure to concentrations that do not impact study objectives.

1. Introduction

Cleaning procedures are intended for use by field personnel for cleaning sampling and other
equipment in the field. Sampling and field equipment cleaned in accordance with these
procedures must meet the minimum requirements for Data Quality Objectives (DQO) definitive
data collection. Deviations from these procedures should be documented in the approved study
plan, field records, and investigative reports. These are the materials, methods, and procedures to
be used when cleaning sampling and other equipment in the field.

2. Specifications for Cleaning Materials
Specifications for standard cleaning materials referred to in this SOP are as follows:

e Soap shall be a standard brand of phosphate-free laboratory detergent such as Liquinox®.
Use of other detergent must be justified and documented in the field logbooks and
inspection or investigative reports.

o Solvent shall be pesticide-grade isopropanol. Use of a solvent other than pesticide-grade
isopropanol for equipment cleaning purposes must be justified in the Site Investigation
Work Plan (SIWP). Otherwise its use must be documented in field logbooks and
inspection or investigation reports.

e Tap water may be used from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

o Analyte free water (deionized water) is tap water that has been treated by passing through
a standard deionizing resin column. At a minimum, the finished water should contain no
detectable heavy metals or other inorganic compounds (i.e., at or above analytical
detection limits) as defined by a standard inductively coupled Argon Plasma
Spectrophotometer (ICP) (or equivalent) scan. Analyte free water obtained by other
methods is acceptable, as long as it meets the above analytical criteria.

e Organic/analyte free water is defined as tap water that has been treated with activated
carbon and deionizing units. At a minimum, the finished water must meet the analytical
criteria of analyte free water and should contain no detectable pesticides, herbicides, or
extractable organic compounds, and no volatile organic compounds above minimum
detectable levels. Organic/analyte free water obtained by other methods is acceptable, as
long as it meets the above analytical criteria.

e Other solvents may be substituted for a particular purpose if required. For example,
removal of concentrated waste materials may require the use of either pesticide-grade
hexane or petroleum ether. After the waste material is removed, the equipment must be
subjected to the standard cleaning procedure. Because these solvents are not miscible
with water, the equipment must be completely dry prior to use.

Solvents, laboratory detergent, and rinse waters used to clean equipment shall not be reused
during field decontamination.
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2.1 Handling and Containers for Cleaning Solutions

Improperly handled cleaning solutions may easily become contaminated. Storage and application
containers must be constructed of the proper materials to ensure their integrity. Following are
acceptable materials used for containing the specified cleaning solutions:

e Soap must be kept in clean plastic, metal, or glass containers until used. It should be
poured directly from the container during use.

e Solvent must be stored in the unopened original containers until used. They may be
applied using Teflon® squeeze bottles.

e Tap water may be kept in clean tanks, hand pressure sprayers, squeeze bottles, or applied
directly from a hose.

o Analyte free water must be stored in clean glass, stainless steel, or plastic containers that
can be closed prior to use. It can be applied from plastic squeeze bottles.

e Organic/analyte free water must be stored in clean glass, Teflon®, or stainless steel
containers prior to use. It may be applied using Teflon® squeeze bottles, or with the
portable system.

Note: Hand pump sprayers generally are not acceptable storage or application containers for the
above materials (with the exception of tap water). This also applies to stainless steel sprayers. All
hand sprayers have internal oil coated gaskets and black rubber seals that may contaminate the
solutions.

2.2 Disposal of Solvent Cleaning Solutions

Procedures for the safe handling and disposition of investigation derived waste (IDW), including
used wash water, rinse water, and spent solvents are in the Field SOP for IDW.

2.3 Equipment Contaminated with Concentrated Wastes

Equipment used to collect samples of hazardous materials or toxic wastes or materials from
hazardous waste sites, RCRA facilities, or in-process waste streams should be field cleaned
before returning from the site. At a minimum, this should consist of washing with soap and
rinsing with tap water. More stringent procedures may be required at the discretion of the field
investigators.

2.4 Safety Procedures for Field Cleaning Operations

Some of the materials used to implement the cleaning procedures outlined in this SOP can be
harmful if used improperly. Caution should be exercised by all field investigators and all
applicable safety procedures should be followed. At a minimum, the following precautions should
be taken in the field during these cleaning operations:

o Safety glasses with splash shields or goggles, and latex gloves will be worn during all
cleaning operations.

e Solvent rinsing operations will be conducted in the open (never in a closed room).

¢ No eating, smoking, drinking, chewing, or any hand to mouth contact should be
permitted during cleaning operations.
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2.5 Handling of Cleaned Equipment

After field cleaning, equipment should be handled only by personnel wearing clean gloves to
prevent re-contamination. In addition, the equipment should be moved away (preferably upwind)
from the cleaning area to prevent recontamination. If the equipment is not to be immediately re-
used it should be covered with plastic sheeting or wrapped in aluminum foil to prevent re-
contamination. The area where the equipment is kept prior to re-use must be free of contaminants.

3 Field Equipment Cleaning Procedures

Sufficient clean equipment should be transported to the field so that an entire study can be
conducted without the need for field cleaning. However, this is not possible for some specialized
items such as portable power augers, well drilling rigs, soil coring rigs, and other large pieces of
field equipment. In addition, particularly during large scale studies, it is not practical or possible
to transport all of the pre-cleaned field equipment required into the field. In these instances,
sufficient pre-cleaned equipment should be transported to the field to perform at least one day’s
work. The following procedures are to be utilized when equipment must be cleaned in the field.

3.1 Specifications for Decontamination Pads

Decontamination pads constructed for field cleaning of sampling and drilling equipment should
meet the following minimum specifications:

e The pad should be constructed in an area known or believed to be free of surface
contamination.

The pad should not leak excessively.

o If possible, the pad should be constructed on a level, paved surface and should facilitate
the removal of wastewater. This may be accomplished by either constructing the pad with
one corner lower than the rest, or by creating a sump or pit in one corner or along one
side. Any sump or pit should also be lined.

e Sawhorses or racks constructed to hold equipment while being cleaned should be high
enough above ground to prevent equipment from being splashed.

e Water should be removed from the decontamination pad frequently.

o A temporary pad should be lined with a water impermeable material with no seams
within the pad. This material should be either easily replaced (disposable) or repairable.

At the completion of site activities, the decontamination pad should be deactivated. The pit or
sump should be backfilled with the appropriate material designated by the field team leader, but
only after all waste/rinse water has been pumped into containers for disposal. No solvent rinsates
will be placed in the pit. Solvent rinsates should be collected in separate containers for proper
disposal. See Field SOP for IDW for proper handling and disposal of these materials. If the
decontamination pad has leaked excessively, soil sampling may be required.

3.2 "Classic Parameter' Sampling Equipment

"Classic Parameters” are analyses such as pH meters, oxygen demand, nutrients, certain
inorganics, sulfide, flow measurements, etc. For routine operations involving classic parameter
analyses, water quality sampling equipment such as Kemmerers, buckets, dissolved oxygen
dunkers, dredges, etc., may be cleaned with the sample or analyte-free water between sampling
locations. A brush may be used to remove deposits of material or sediment, if necessary. If
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analyte-free water is unavailable the samplers should be flushed at the next sampling location
with the substance (water) to be sampled, before the sample is collected. Flow measuring
equipment such as weirs, staff gages, velocity meters, and other stream gauging equipment may
be cleaned with tap water between measuring locations, if necessary. The previously described
procedures are not to be used for cleaning field equipment to be used for the collection of
samples undergoing trace organic or inorganic constituent analyses.

3.3 Sampling Equipment used for the Collection of Trace Organic and Inorganic
Compounds

The following procedures are to be used for all sampling equipment used to collect routine
samples undergoing trace organic or inorganic constituent analyses:

1. Clean with tap water and soap using a brush if necessary to remove particulate matter
and surface films. Equipment may be steam cleaned (soap and high pressure hot water) as
an alternative to brushing. Sampling equipment that is steam cleaned should be placed on
racks or saw horses at least two feet above the floor of the decontamination pad. PVC or
plastic items should not be steam cleaned.

2. Rinse thoroughly with tap water.

3. Rinse thoroughly with analyte free water.

4. Rinse thoroughly with solvent. Do not solvent rinse PVC or plastic items.

5. Rinse thoroughly with organic/analyte free water. If organic/analyte free water is not
available, equipment should be allowed to completely dry. Do not apply a final rinse with
analyte water.

6. Remove the equipment from the decontamination area and cover with plastic.
Equipment stored overnight should be wrapped in aluminum foil and covered with clean,
unused plastic.

3.4 Well Sounders or Tapes

1. Wash with soap and tap water.

2. Rinse with tap water.

3. Rinse with analyte free water.

3.5 Automatic Sampling Pump Cleaning Procedure

CAUTION - During cleaning always disconnect the pump from the generator.

The automatic sampling pump should be cleaned prior to use and between each monitoring well.
The following procedure is required:

1. Using a brush, scrub the exterior of the contaminated hose and pump with soap and tap water.
2. Rinse the soap from the outside of the pump and hose with tap water.

3. Rinse the tap water residue from the outside of pump and hose with analyte-free water.

4. Place the pump and hose in a clean plastic bag.

3.6 Automatic Sampler Tubing

The tubing previously used in the automatic samplers may be field cleaned as follows:

1. Flush tubing with tap water and soap.
2. Rinse tubing thoroughly with tap water.
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3. Rinse tubing with analyte free water.
4. Downhole Drilling Equipment

These procedures are to be used for drilling activities involving the collection of soil samples for
trace organic and inorganic constituent analyses, and for the construction of monitoring wells to
be used for the collection of groundwater samples for trace organic and inorganic constituent
analyses.

4.1 Introduction

Cleaning and decontamination of all equipment should occur at a designated area
(decontamination pad) on the site. The decontamination pad should meet the specifications of
Section 3.1. Tap water (potable) brought on the site for drilling and cleaning purposes should be
contained in a pre-cleaned tank. A steam cleaner and/or high pressure hot water washer capable
of generating a pressure of at least 2500 PSI and producing hot water and/or steam (200_F plus),
with a soap compartment, should be obtained.

4.2 Preliminary Cleaning and Inspection

The drill rig should be clean of any contaminants that may have been transported from another
hazardous waste site, to minimize the potential for cross-contamination. Further, the drill rig itself
should not serve as a source of contaminants. In addition, associated drilling and decontamination
equipment, well construction materials, and equipment handling procedures should meet these
minimum specified criteria:

e All downhole augering, drilling, and sampling equipment should be sandblasted before
use if painted, and/or there is a buildup of rust, hard or caked matter, etc., that cannot be
removed by steam cleaning (soap and high pressure hot water), or wire brushing.
Sandblasting should be performed prior to arrival on site, or well away from the
decontamination pad and areas to be sampled.

e Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast,
backhoe buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.)
should be steam cleaned (soap and high pressure hot water) and wire brushed (as needed)
to remove all rust, soil, and other material which may have come from other hazardous
waste sites before being brought on site.

e Printing and/or writing on well casing, tremie tubing, etc., should be removed before use.
Emery cloth or sand paper can be used to remove the printing and/or writing. Most well
material suppliers can supply materials without the printing and/or writing if specified
when ordered.

e The drill rig and other equipment associated with the drilling and sampling activities
should be inspected to insure that all oils, greases, hydraulic fluids, etc., have been
removed, and all seals and gaskets are intact with no fluid leaks.

e PVC or plastic materials such as tremie tubes should be inspected. Items that cannot be
cleaned are not acceptable and should be discarded.

4.2.1 Drill Rig Field Cleaning Procedure
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Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, backhoe
buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) should be steam
cleaned (soap and high pressure hot water) between boreholes.

4.2.2 Field Cleaning Procedure for Drilling Equipment

The following is the standard procedure for field cleaning augers, drill stems, rods, tools, and
associated equipment. This procedure does not apply to well casings, well screens, or split-spoon
samplers used to obtain samples for chemical analyses, which should be cleaned as outlined in
Section 3.3.

1. Clean with tap water and soap, using a brush if necessary, to remove particulate matter and
surface films. Steam cleaning (high pressure hot water with soap) may be necessary to remove
matter that is difficult to remove with the brush. Drilling equipment that is steam cleaned should
be placed on racks or saw horses at least two feet above the floor of the decontamination pad.
Hollow-stem augers, drill rods, etc., that are hollow or have holes that transmit water or drilling
fluids, should be cleaned on the inside with vigorous brushing.

2. Rinse thoroughly with tap water.

3. Remove from the decontamination pad and cover with clean, unused plastic. If stored
overnight, the plastic should be secured to ensure that it stays in place.

When there is concern for low level contaminants it may be necessary to clean this equipment
between borehole drilling and/or monitoring well installation using the procedure outlined in
Section 3.3.

5. Reference

U.S. Environmental Protection Agency, Region 4. 2001. Environmental Investigations

Standard Operating Procedures and Quality Assurance Manual.
www.epa.gov/regiond/sesd/eisopgam/eisopgam.html
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FIELD SOP COC—Field Chain of Custody (COC)

SOP PERFORMANCE OBJECTIVES:

» To maintain and document the possession of samples from the time of collection until they or
the received by the laboratory.

1 Introduction

Chain-of-custody procedures are comprised of the following elements; 1) maintaining sample
custody and 2) documentation of samples for evidence. To document chain-of-custody, an
accurate record must be maintained to trace the possession of each sample from the moment of
collection to its introduction into evidence.

2 Sample Custody
A sample or other physical evidence is in custody if:

e |tis in the actual possession of an investigator;

e |tisin the view of an investigator, after being in their physical possession;

e [t was in the physical possession of an investigator and then it was secured to prevent loss
or tampering; and/or

e Itis placed in a designated secure area.

3 Documentation of Chain-of-Custody

Sample Tag/Label

A sample tag/label should be completed for each sample using waterproof, nonerasable ink.

Chain-of-Custody Record

The field Chain-Of-Custody Record is used to record the custody of all samples or other physical
evidence collected and maintained by investigators. All physical evidence or sample sets shall be
accompanied by a Chain-Of-Custody Record. This Chain-Of-Custody Record documents transfer
of custody of samples from the sample custodian to another person, to the laboratory, or other
organizational elements. To simplify the Chain-of-Custody Record, as few people as possible
should have custody of the samples during the investigation.

The Chain-Of-Custody Record also serves as a sample logging mechanism for the laboratory
sample custodian. A separate Chain-of-Custody Record should be used for each final destination
or laboratory utilized during the investigation.

The following information must be supplied in the indicated spaces to complete the field Chain-
Of-Custody Record.

1. The project number.

2. The project name.
3. The project manager.
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4. If the individual serving as the field sample custodian is different from the individual serving
as the project leader, the field sample custodian’'s name and the title of the sample custodian (e.g.,
Jane Doe, Sample Custodian) should be recorded in the Remarks/AirBill" section of the Chain-
of-Custody Record. This section may also be used to record airbill numbers, registered or
certified mail serial numbers, or other pertinent information.

5. All samplers or sampling team leaders (if applicable) must sign in the designated signature
block.

6. The sampling station ID (if positional data is recorded for the sample), Station ID, Media Code,
date, and time of sample collection, grab or composite sample designation, and a brief description
of the type of sample and/or the sampling location must be included on each line. One sample
should be entered on each line and a sample should not be split among multiple lines.

7. If multiple sampling teams are collecting samples, the sampling team leader's name should be
indicated in the "Remarks" column.

8. The total number of sample containers must be listed in the "Total Containers™ column for each
sample. The number of individual containers for each analysis must also be listed. There should
not be more than one sample type per sample. Required analyses should be circled or entered in
the appropriate location as indicated on the Chain-of- Custody Record.

9. The tag/label numbers for each sample and any needed remarks are to be supplied in the
"Tag/Label Number" column.

10. The sample custodian and subsequent transferee(s) should document the transfer of the
samples listed on the Chain-of-Custody Record. The person who originally relinquishes custody
should be the sample custodian. Both the person relinquishing the samples and the person
receiving them must sign the form. The date and time that this occurred should be documented in
the proper space on the Chain-of-Custody Record.

11. Usually, the last person receiving the samples or evidence should be the laboratory sample
custodian or their designee(s).

The Chain-of-Custody Record is a serialized document. Once the Record is completed, it
becomes an accountable document and must be maintained in the project file. The suitability of
any other form for chain-of-custody should be evaluated based upon its inclusion of all of the
above information in a legible format.

4 Transfer of Custody with Shipment

o Samples shall be properly packaged for shipment in accordance with the procedures
outlined in the Shipment SOP.

e All samples shall be accompanied by the Chain-Of-Custody Record. The original and one
copy of the Record will be placed in a plastic bag inside the secured shipping container if
samples are shipped. When shipping samples via common carrier, the "Relinquished By"
box should be filled in; however, the "Received By" box should be left blank. The
laboratory sample custodian is responsible for receiving custody of the samples and will
fill in the "Received By" section of the Chain-of-Custody Record. One copy of the
Record will be retained by the project manager. The original Chain-of-Custody Record
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will be transmitted to the project manager after the samples are accepted by the
laboratory. This copy will become a part of the project file.

5 Reference

U.S. Environmental Protection Agency, Region 4. 2001. Environmental Investigations Standard

Operating Procedures and Quality Assurance Manual.
www.epa.gov/region4/sesd/eisopgam/eisopgam.htmi
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FIELD SOP IDW—Investigation Derived Waste

SOP PERFORMANCE OBJECTIVES:

= Ensure proper management and disposal of Investigation Derived Waste.

1. Introduction

Investigation-derived wastes (IDW) are defined as any by-product to field activities that is
suspected or known to be contaminated with any hazardous substance. The performance of field
activities will produce waste products that may be non-hazardous or hazardous IDW.

2. Types of IDW

Materials which may become IDW are:

o Personnel protective equipment (PPE) -- This includes disposable coveralls, gloves,

booties, respirator canisters, splash suits, etc.

e Disposable equipment -- This includes plastic ground and equipment covers, aluminum
foil, conduit pipe, composite liquid waste samplers (COLIWASAS), Teflon® tubing,
broken or unused sample containers, sample container boxes, tape, etc.

Soil cuttings from drilling or hand augering.

Drilling mud or water used for water rotary drilling.

Ground water obtained through well development or well purging.
Cleaning fluids such as spent solvents and washwater.

Packing and shipping materials.

3. Management of Non-Hazardous IDW

Disposal of non-hazardous IDW from hazardous waste sites should be addressed in the study
plan. If the waste is from an active facility, permission should be sought from the operator of the
facility to place the non-hazardous PPE, disposable equipment, and/or paper/cardboard wastes
into the facilities' dumpsters. If necessary, these materials may be placed into municipal
dumpsters, with the permission of the owner. These materials may also be taken to a nearby
permitted landfill. On larger studies, waste hauling services may be obtained and a dumpster
located at the study site. Non-hazardous IDW may also be buried on site near the contamination
source, with the burial location noted in the field logbook. Disposal of non-hazardous IDW such
as drill cuttings, purge or development water, decontamination washwater, drilling muds, etc.,
should be specified in the approved study plan. It is recommended that these materials be placed
into a unit with an environmental permit such as a landfill or sanitary sewer. These materials must
not be placed into dumpsters. If the facility at which the study is being conducted is active,
permission should be sought to place these types of IDW into the facilities treatment system. It
may be feasible to spread drill cuttings around the borehole, or if the well is temporary, to place
the cuttings back into the borehole. Cuttings, purge water, or development water may also be
placed in a pit in or near the source area. Monitoring well purge or development water may also
be poured onto the ground downgradient of the monitoring well. Purge water from private potable
wells which are in service may be discharged directly onto the ground surface.

At a minimum the requirements of the management of non-hazardous IDW are as follows:
e Liquid and soil/sediment IDW must be containerized and analyzed before disposal.
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e The collection, handling, and proposed disposal method must be specified in Site
Investigation Work Plan (SIWP).

4. Management of Hazardous IDW

Disposal of hazardous or suspected hazardous IDW must be specified in the SIWP. Hazardous
IDW must be disposed as specified in US-EPA regulations. If appropriate, these wastes may be
placed back in an active facility waste treatment system. These wastes may also be disposed of in
the source area from which they originated, if doing so does not endanger human health and the
environment. If on-site disposal is not feasible, and if the wastes are suspected to be hazardous,
appropriate tests must be conducted to make that determination. If they are determined to be
hazardous wastes, they must be properly contained and labeled. They may be stored on the site
for a maximum of 90 days before they must be manifested and shipped to a permitted treatment
or disposal facility. Generation of hazardous IDW must be anticipated, if possible, to permit
arrangements for proper containerization, labeling, transportation, and disposal/treatment in
accordance with US-EPA regulations. The generation of hazardous IDW should be minimized..
Most routine studies should not produce any hazardous IDW, with the exception of spent solvents
and possibly purged ground water. Care should be taken to keep non-hazardous materials
segregated from hazardous waste contaminated materials. The volume of spent solvents produced
during equipment decontamination should be controlled by applying only the minimum amount
of solvent necessary, and capturing it separately from the washwater.

At a minimum the requirements of the management of hazardous IDW are as follows:
e Spent solvents must be properly disposed or recycled.
o All hazardous IDW must be containerized. Proper handling and disposal should be
arranged prior to commencement of field activities.

5. Reference
U.S. Environmental Protection Agency, Region 4. 2001. Environmental Investigations

Standard Operating Procedures and Quality Assurance Manual.
www.epa.gov/region4/sesd/eisopgam/eisopgam.htmi
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FIELD SOP ___100—MINNIERAE 2000 PORTABLE VOC MONITOR (PGM-7600)
OPERATION & MAINTENANCE

SOP PERFORMANCE OBJECTIVES:

= Ensure that the instrument will provide the highest available accuracy and results of VOC
monitoring during the project.

= Ensure that the instrument will operate as it is designed, given the field conditions that it is
subjected during the project.

= Ensure that the instrument will be maintained according to its required specifications, thereby
providing dependability and accuracy for the duration of the project.

1 Introduction

The basis methods and procedures for the operation and maintenance of the MinnieRae 2000
VOC monitor are contained in SOP ___100. All of specific procedures and methods discussed in
this SOP should first be reviewed in the MinnieRae 2000 VOC Monitor Operation &
Maintenance Manual. The SOPs to be used for this instrument should be applied for the duration
of the project, which will ensure dependability and accuracy of the field sampling media
evaluations, as well as personal health & safety requirements.

2 Calibration Methods

Prior to the field operation of the VOC monitor, proper calibration of the instrument is
recommended. The calibration is done by exposing the sensor(s) to a known concentration of
calibration gas. Typically, this is done at the beginning of each day. The calibration can be
performed on a two-point process; (1) fresh air and (2) standard reference gas. The fresh air
calibration should read no detectable VOCs (0.0 ppm), and is used to set the zero point for the
sensor. The standard reference point of a known concentration and gas will be used for the
second point of reference. Up to eight measurement gases can be stored into the instrument
memory.

3 Operation & Maintenance Methods

To turn on the instrument, the “Mode” key needs to be depressed for a few seconds. A single
beep will sound, and a series of readings will cycle on the instrument display screen. The
“Mode” key is also used in turning off the instrument, and needs to be depressed during a 5-
second countdown. The final reading shall read “Off” after the countdown is completed. During
the operation of the instrument, special care should be taken to ensure that the sensor probe is not
restricted. Any restriction of air supply to the sampling pump shall cause a repeating beeping
alarm. The instrument should be turned off, and then turned back on to resume operation.

The VOC monitor instrument is very sensitive to high humidity and moisture conditions. Also,
soil particles can easily block the sensor tube and possibly get sucked on the lamp and sensor
itself. In the event that these conditions occur, the instrument will need to be disassembled and
cleaned. GC grade methanol may be used for cleaning the instrument. After reassembly, the
instrument may need to be re-calibrated prior to normal operation.




FIELD SOP 601 ___ MINI-RAM AERESOL DUST MONITOR
OPERATION & MAINTENANCE

SOP PERFORMANCE OBJECTIVES:

= Ensure that the instrument will provide the highest available accuracy and results of aerosol
dust monitoring during the project.

= Ensure that the instrument will operate as it is designed, given the field conditions that it is
subjected during the project.

= Ensure that the instrument will be maintained according to its required specifications, thereby
providing dependability and accuracy for the duration of the project.

1 Introduction

Field measurements may be collected using portable real time aerosol meter (Mini-RAM) that
measures aerosols. The Mini-RAM is used to measure dust particulates in ambient air. All of
specific procedures and methods discussed in this SOP should first be reviewed in the Mini-Ram
Aerosol Monitor Operation & Maintenance Manual. The SOPs to be used for this instrument
should be applied for the duration of the project, which will ensure dependability and accuracy of
the field sampling media evaluations, as well as personal health & safety requirements.

2 Calibration Methods

The Mini-RAM will be calibrated to manufacturer’s specification including daily zero in zero bag
before each day’s sampling activities begin and as needed throughout the day if irregularities in
the readings become apparent.

3 Operation & Maintenance Methods

o Press MEAS key (always starting from OFF on the display).

e Wait about 36 seconds after which MINIRAM will indicate concentration in mg/ m3,
update every 10 seconds.

e At anytime during a run, pressing the TWA key, the MINIRAM will indicate the
timeweighted average concentration for the run up to present time. Pressing the TWA
does not influence the run operation of the MINIRAM. As soon as the TWA key is
released the display returns to the 10-second concentration indications.

e To terminate a run, press OFF key. MINIRAM will retain in memory the TWA value up
to the time the OFF key was pressed. The last 7 such TWA values are always retained in
memory and can be played back by pressing PBK key for more than two seconds (always
starting from OFF display).

If at any time MINIRAM display shows a small bar to the left of the BAT, the battery should be
recharged for at least 12 hours. Only use charger supplied with MINIRAM. Allow MINIRAM
battery to discharge completely before recharging: just leave it in MEAS until it shuts off
automatically. Do not “top off” battery charge as that will reduce its capacity.
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EXAMPLE BORING/WELL LOG--Note this
information may also be recorded in the field log
book--then prepared in the office.

Deigan & Associates BORING NUMBER MW-2

PROJECT Former Fansteel/VR Wesson Property PROJECT NO.
LOCATION Waukegan, lllinois BOREHOLE DIA. 8 inches
TOTAL DEPTH 14 ft. DEPTH TO WATER 10.04' TOC (583.58' MSL)
TOC ELEV. 593.62 DRILLING METHOD  Truck Mounted Rig - HSAs
COMPANY DATE DRILLED November 17, 2004
DRILLER GEOLOGIST Kerry Van Allen
LOCATION North-Central Portion of Parcel 6; 11283.20/5368.03
COMMENTS
Depth Well Graphic Description Sample
(ft) Record Log Soil Classification
Int. | Type
| o | |
Dark brown to black silty coarse to fine sand, some coarse to fine SM
- — gravel, cinder, coal, slag, fill, medium dense, moist. PID = 0.1 ppm
Recovery = 23"
I —
As above, fill, moist. PID = NA Recovery =0 SM
— 4 Light brown medium to fine sand, poorly graded, loose, moist. SP
PID = 2 to 3 ppm Recovery = 14"
— 66— As above. Below 7.2', brown coarse to fine sand, well graded, loose, SW
moist. PID = 0.5 ppm Recovery = 17"
— & As above, medium dense, moist. PID = ND Recovery = 15" SW
— 16— As above, dense, saturated. PID = 0.5 ppm Recovery = 15" SW
— 12— Gray silty clay, some coarse to fine sand, occasional fine gravel, very CL
hard, moist. PID = ND Recovery = 22"
I pA—
— 16— Set well screen from 8 to 13' bgs, with sand pack to 7' bgs.
Materials used include Schedule 40 PVC, 2" diameter w/ flush mount
- — Developed well on November 19, 2004 using peristaltic pump. Removed 2.5
gallons before emptying well.
P —
Iy —

Legend

LTY CLAY | Organic topsoil _ SILT

SANDY CLAY SAND

CC = Continuous Core ST = Shelby Tube GP = Geo-Probe
SS = Split Spoon AS = AugerSample HSA = Hollow-Stem Auger



Gary Deigan
Text Box
EXAMPLE BORING/WELL LOG--Note this information may also be recorded in the field log book--then prepared in the office.
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1.0

2.0

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Environmental Soil Sampling Work
Lake Shore Foundry
653 Market Street
Waukegan, Illinois

PURPOSE

In accordance with OSHA 29 CFR 1910.120 and Deigan & Associates, LLC (D&A) policy,
a Site-Specific Safety and Health Plan (HASP) has been completed prior to engaging in
sampling activities of sites where hazardous constituents or conditions have been confirmed
or may potentially be present. This HASP has been designed to help identify, evaluate, and
control safety and health hazards and provide for emergency response. To ensure that proper
health and safety measures are implemented during sampling activities at the above
referenced site, all on-site D&A personnel are required to adhere to the contents of this
HASP. This HASP will also be provided to all other parties involved with the subject
project, including but not limited to D&A’s subcontractors, the site owner, and the owner’s
authorized representatives. All parties other should have and implement their own HASP.

APPLICABILITY

This Plan has been developed in compliance with all applicable regulations, including
Occupational Safety and Health Administration (OSHA) standards (29 Code of Federal
Regulations (CFR) 1910 and 1926).

D&A will require that all sub-contractors and sub-consultants follow applicable health and
safety requirements promulgated by OSHA, this Plan, and those listed below:

Employees must have the appropriate training (i.e., 40-hour OSHA 29 CFR 1910.120) health
and safety course for hazardous waste workers/operators.

Personnel working at this site must have had an annual physical (or physician’s waiver for
biennial physical), be certified by a qualified physician “fit for duty” and “fit for respirator
use”, if necessary, and be in a medical monitoring program, when applicable to their duties
at the site.

Proof of training and physical must be provided upon request.

Site-Specific Health and Safety Plan
Lake Shore Foundry
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e Personnel must have appropriate personal protective equipment (PPE) for the specific job
(e.g., hard hat, safety shoes, protective eye and/or face protection, respirator, hearing
protection, gloves, etc.).

e All equipment and field operations must meet applicable safety standards and satisfy an
inspection by D&A's Site Safety Officer and/or Project Manager. Unsafe equipment or
operations will not be tolerated and repeated safety and health violations will necessitate
shut-down of the job/work.

Subcontractors may operate under their own Site- Specific Health and Safety Plan, provided
that such Plan is at least as stringent as the provisions contained within this HASP. Such
Plans must be submitted to D&A and approved in advance by the D&A’s Site Safety Officer
and/or Project Manager.

3.0 SITE CHARACTERIZATION AND ANALYSIS

Soils at the site have been evaluated in preliminary site investigations in an effort to identify
areas potentially impacted by contaminants due to historical operations. Potential
environmental concerns have been identified within the project boundaries and at varying
degrees of impact. Based on information available from 2004 sampling activities conducted
by the USEPA, the primary contaminant on the site is lead.

The principal health hazards associated with lead are presented in Attachment A.
3.1 Site Location

The site is located at 653 Market Street, Waukegan, Lake County, Illinois. The dimensions
of the property are approximately 270 feet north-south and 135 feet east-west. The 0.77 acre
LSF property contains a single corrugated metal building. The Facility is located on the
western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad borders the
facility on the west and north sides. Lake Michigan borders the facility on the east side. A
City ROW is south of the facility. The ground surface is relatively flat with fill soil covering
much of the ground throughout the facility property. The LSF property and adjoining
properties have a 100+ year history of heavy industrial uses, including Moen, US Steel,
Fansteel/VR Wesson, Waukegan Paint & Lacquer, Diamond Scrap Yard and numerous other
factories and warehouses.

3.2  Objective

The objective of the project is the completion of a soil investigation at various locations
throughout the site. The site-work portion of this project will involve the preparation and
collection of soil samples, utilizing a coordinate grid system. Soil borings will be collected
using a Geoprobe soil-boring machine or a truck-mounted auger. Soil borings will be
advance to pre-determined depths ranging between the ground surface and 11 to 14 feet.
Upon completion of the soil borings, soil samples will secured for laboratory analysis.

Site-Specific Health and Safety Plan
Lake Shore Foundry
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3.3 Material Types

The materials to be handled during this project are concrete, asphalt, and soil
materials from the soil boring locations. It is also believed that fill debris will be
encountered. It is believed that the soil materials and groundwater encountered will
contain low level metal contaminants or non-detectable contaminants.

3.4 Characteristics

Some of borings will penetrate through several inches of concrete and/or asphalt,
followed by soil borings below grade. The remaining boring locations will be
advanced at locations where concrete and/or asphalt surface materials do not exist.

Soil characteristics and historic contaminant findings are summarized in the Interim
Measures Work Plan.

3.5 Unusual Site Features

The site consists of approximately 0.77 acres. Most of the property is covered by a
building. The rest of the site is used for parking or is undeveloped land that is
covered with low lying vegetation.

Overhead power lines are present at various locations bordering the site. Extreme
care must be taken to prevent contact of personnel or drilling equipment with
overhead lines or any other energized conductors or equipment. Accordingly, all
utilities will be clearly marked prior to drilling activities.

No soil borings or sampling will be conducted in confined or enclosed spaces during
the course of this project.

3.6 Brief Summary of Hazard Evaluation

The surficial and subsurface soil materials to be sampled are expected to contain lead.

Samples are expected to be moist, and inhalation exposure to contaminated soil dust
is unlikely. However due to the potential for lead entrainment in ambient air,
concentrations in the employee breathing zone will be closely monitored; however,
significant exposures are not expected. Encountering “hot spots” or additional
contaminants not previously identified may increase exposure potential.

Respiratory protection will not be required when lead concentrations measured with a
micro-R meter are at or below “background” levels. Work practices, PPE, and other
necessary protective clothing are required to prevent excessive skin contact with
contaminated soils.

4.0 SITE DESCRIPTION

The subject site and project is referred to as the Lake Shore Foundry, which is an operating

Site-Specific Health and Safety Plan
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facility. The site is located at 653 Market Street, Waukegan, Lake County, Illinois. The
dimensions of the property are approximately 270 feet north-south and 135 feet east-west.
The 0.77 acre LSF property contains a single corrugated metal building. The Facility is
located on the western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad
borders the facility on the west and north sides. Lake Michigan borders the facility on the
east side. A City ROW is south of the facility. The ground surface is relatively flat with fill
soil covering much of the ground throughout the facility property. The LSF property and
adjoining properties have a 100+ year history of heavy industrial uses, including Moen, US
Steel, Fansteel/'VR Wesson, Waukegan Paint & Lacquer, Diamond Scrap Yard and
numerous other factories and warehouses.

Products presently produced by Lake Shore Foundry include brass, bronze & aluminum sand
& permanent mold castings. The facility previously manufactured red brass and tin bronze,
products which contained lead. Previous investigations by EPA in September 2004
measured lead in soil at levels exceeding regulatory limits.
5.0 COMPREHENSIVE WORK PLAN

The project objective is to conduct soil borings and collect soil samples.

Soil borings are scheduled to be advanced to further characterize surface and subsurface soil
impact at this site. Borings will be collected using a Geoprobe or truck-mounted auger. All
samples collected will be screened and secured on-site for subsequent delivery to, or pick-up

by the laboratory for analysis.

Under normal circumstances, the following tasks are to be performed during drilling
operations at the site:

e Mobilization

e Geoprobe/Drilling Equipment Positioning

e Drilling Operations Using the Geoprobe or Auger Equipment

e Soil Sample Extraction

e Soil Screening

e Collection, Securing, and Packing of Soil Samples

e (leaning and Decontamination of Drill Stocks

e Placement of Soil in Disposal Drums for Removal and Disposal (as Required)

e Disposal of Cleaning/Decontamination Solutions and other Wastes Arising from
Decontamination of Equipment and PPE

Site-Specific Health and Safety Plan
Lake Shore Foundry
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6.0

7.0

5.1 Schedule of Work

Surface and sub-surface soil boring installation work on this site is scheduled to be
conducted in Spring/Summer 2007.

5.2  Location of Sampling Areas
The locations of sampling areas are identified in the “Interim Measure Work Plan”.
ON-SITE ORGANIZATION AND COORDINATION

D&A will assign a Project Manager and a Site Safety Officer for the site work. The Project
Manager will have overall responsibility for the work, including the coordination of sub-
contractor activities. The Site Safety Officer will have responsibility for overall site safety,
including making recommendations to sub-contractors regarding all issues related to safety
and health. These assigned individuals will be identified prior to site mobilization on the
“Responsible Persons” forms included as Attachment B.

Sub-contractors shall identify their own “Responsible Persons” or supervisors. These
“Responsible Persons” will be knowledgeable of their work and associated hazards. Sub-
contractors must have the authority to stop work whenever unsafe conditions exist or when
ordered to stop work by the D&A Project Manager or Site Safety Officer.

All persons working on-site (including listing their job responsibilities) must be identified on
the forms presented in Attachment B/C prior to the start of work. Attachment B/C will be
updated by the D&A Project Manager or Site Safety Officer as on-site personnel change.

SITE CONTROL

The D&A Project Manager has been designated to coordinate access to the site, including
security, as reasonably should be expected. An “Exclusion Zone” (EZ) of approximately
25-foot radius will be established around each boring location. Only authorized persons,
wearing designated PPE, will be permitted within this zone. Smoking, eating, drinking, or
application of cosmetics is prohibited in this zone.

A “Contamination Reduction Zone” (CRZ) will be established outside of the EZ. The
purpose of the CRZ is to provide an area around the EZ to decontaminate tools and
equipment, and also to offer protection of the workers within the work area. A CRZ will be
established by the D& A Site Safety Officer or Project Manager around each boring location
using paint, traffic cones, barrier tape and/or other site features, as appropriate.

There will not be an office trailer or other temporary structure on-site during this project.
The D&A Project Manager and/or Site Safety Officer will keep a cellular phone activated at
all times in case of emergencies. The drilling sub-contractor will be equipped with a first aid
kit and fire extinguisher.

Due to the site’s proximity to Lake Michigan, prevailing winds change frequently and can be

Site-Specific Health and Safety Plan
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from any direction. Prevailing winds in the summer months in the Midwest are typically
from the southwest and may be variable. The perimeters of the EZ and CRZ may require
adjustment to account for windy conditions.

8.0 HAZARD EVALUATION
Surface and sub-surface soils at the site have been evaluated in preliminary site
investigations in an effort to identify areas potentially impacted by contaminants due to
historical operations. Potential environmental concerns have been identified within the
project boundaries and at varying degrees of impact. Based on information available from
2004 sampling activities conducted by the USEPA, the primary contaminant on the site is
lead.
The principal health hazards associated with lead are presented in Attachment A.

9.0 PERSONAL PROTECTIVE EQUIPMENT
Based on the evaluation of potential hazards, the following levels of personal protection have
been designated for use for the following work tasks:

Location Job Function Level of Protection

Exclusion Zone Drilling Modified Level D*
Exclusion Zone Sample Preparation Modified Level D*
Contamination Reduction Decontamination of tools Modified Level D*

Zone and equipment
Safe Zone Various Hard hat, safety shoes and
eye protection are required
throughout the site
*Note: Under normal operations, the minimum PPE required by personnel performing

soil boring and monitoring well installation work is “Modified Level D”. Modified Level D
protection includes a hard hat, protective eyewear (safety glasses with side shields),
steel-toed footwear, hearing protection (muffs or plugs), and disposable latex gloves (soil
handling) and household-type work gloves (equipment handling). Respiratory protection is
not required unless warranted by air monitoring.

PPE suitable for normal operations will be worn as described above. PPE will be upgraded
to Level C (addition of appropriate air-purifying respirator) if air monitoring indicates
sustained exposures in the personal breathing zone of 25 ug/m’ lead. At any exposure above

Site-Specific Health and Safety Plan
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50% of lead’s OSHA Permissible Exposure Limit (PEL, which is 50 ug/m’ for lead), work
activities will be stopped to review safety procedures to make any appropriate changes.

10.0 COMMUNICATION PROCEDURES

Communication procedures will include face-to-face verbal communication and the use of
cellular phones. In the event of an emergency, the emergency procedures presented in
Section 12.3 will be followed.

11.0 DECONTAMINATION PROCEDURES

11.1

11.2

Equipment Decontamination
In order to prevent cross-contamination of samples and to minimize exposure to
personnel, drill rigs, stock, and sampling equipment shall be thoroughly

decontaminated before being removed from the EZ of each boring location.

Procedures for equipment decontamination are specified in the Section 4.4 of the
Quality Assurance Project Plan (QAPP).

Decontamination of equipment shall be performed in Modified Level D PPE.
Personnel Decontamination

Prior to relocating the drill rig and supporting equipment, personnel shall perform
decontamination as follows:

e Complete equipment decontamination prior to personal decontamination
e Rinse gross contamination from outer gloves into waste drum

e Decontaminate other PPE as needed

e Remove barriers and proceed with relocation

Prior to leaving the EZ for breaks, lunch, or at end of work shift, personnel shall
perform decontamination as follows:

e Rinse gross contamination from outer gloves into waste drum

e Decontaminate other PPE as needed

e Remove gloves and dispose in waste drum

A personal wash station shall be established outside the CRZ. The wash station will

be equipped with potable water and soap. All employees who have entered the EZ or
CRZ must, upon leaving the EZ or CRZ, use the personal wash station to wash hands

Site-Specific Health and Safety Plan
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12.0 SITE

and face prior to eating, drinking or smoking.
Persons will avoid direct contact with and will take steps to avoid inhalation of

decontamination chemicals, including sprayed water, when performing
decontamination.

SAFETY AND HEALTH PLAN

The Site Safety Officer is directly responsible for implementation of all site safety
recommendations.

12.1

Emergency Medical Location/Procedure

Local Waukegan ambulance/fire service is available by calling 911. Their response
time is approximately 2-5 minutes.

The following phone list represents the emergency phone numbers for this project:

e Ambulance: 911
e Waukegan Fire Department: 911
e Waukegan Police Department: 911

e Vista Medical Center, East
1324 N. Sheridan Road, Waukegan, Illinois: 1-847-360-3000
1-847-360-4181
(Emergency Dept.)

The Vista Medical Center, East is approximately 2.5 miles from the center of
the Project site. See Figure 1.

Directions: WEST on Belvidere Road. Turn RIGHT onto N SHERIDAN
RD. End at 1324 N. Sheridan Road.

e Poison Control Center: 1-800-382-9097

e [Illinois Emergency Management Agency: 1-800-782-7860

e [EPA-Emergency Response Unit: 1-800-424-9300
e Center for Disease Control: 1-404-633-5313
e National Response Center: 1-800-424-8802

First aid/safety equipment will be available on-site as follows:

Site-Specific Health and Safety Plan
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12.2

12.3

12.4

Site-Specific Health
Lake Shore Foundry
Page 10 of 16

e First aid kit will be available on drilling equipment.
e Emergency eyewash station will be available on drilling equipment.
e Fire extinguishers will be available on drilling equipment.

Material Safety Data Sheets (MSDSs) will be available that provide information on
chemicals likely to be stored or used on-site. The MSDSs provide emergency medical
information for exposure.

Environmental Monitoring

The following environmental monitoring equipment will be used on-site at specified
intervals:

Photoionization Detector (PID), with 10.6eV or 11.7eV lamp-
e Performs periodic measurements in worker breathing zone

e Perform “fresh air zero” and calibrate daily using 100 ppm isobutylene calibration
gas

e Mini-RAM aerosol monitor performs periodic measurements for particulates in
worker breathing zone.

Emergency Procedures

The Site Safety Officer shall be notified of any on-site emergencies and shall be
responsible for ensuring that appropriate procedures are followed.

Any person who becomes ill or injured inside the EZ or the CRZ shall be
decontaminated to the maximum extent possible before being transported from the
site. If the injury or illness is minor, full decontamination should be completed and
first aid treatment rendered to the affected individual. If the condition is serious,
partial decontamination should still be possible prior to the removal of the worker
from the EZ or the CRZ.

In the event of a major fire or explosion all persons should be removed from the area
immediately. The Waukegan Fire Department shall be alerted by calling 911. All
persons must stay clear of the work area until the Waukegan Fire Department and the
Project Manager have cleared the area and deemed it safe to resume work.

PPE Failure

If a site worker experiences personal equipment failure, or if they determine that the
and Safety Plan



12.5

12.6

12.7

12.8

PPE is not adequate for the task, they shall immediately decontaminate and leave the
area. The worker shall not re-enter the area until the Project Manager and/or Site
Safety Officer is notified and the problem is corrected.

Other Equipment Failure

If equipment on-site fails to operate properly or is determined to be inadequate, the
Project Manager shall be notified immediately. The Project Manager will then
determine the effect the failure will have on continuing operations.

Personal Monitoring

Personal exposure sampling will be conducted using a PID in the approximate
breathing zone of a potentially affected worker to make an initial exposure
determination. Personal monitoring should be periodically repeated during activities
involving exposure to contaminated soil. A sustained PID reading of 5 ppm or more
above background levels in the worker breathing zone will require upgrading to Level
C PPE.

If further monitoring is indicated, personal sampling with organic vapor monitors or
other suitable means will be conducted on affected workers.

Monitoring for particulates will be performed with a Mini-RAM aerosol monitor.
Medical Monitoring

Applicable employees working at the site who are engaged in work operations where
potential exposure to hazardous substances or other health hazards exist, must be in
compliance with a medical surveillance program in accordance with 29 CFR 1910.120

(.

Employees working at the site who wear, or may be required to wear, respiratory
protection must have received a medical evaluation to determine their ability to wear a
respirator. The medical evaluation must meet the requirements of 29 CFR 1910.134

(e).

If it is determined that heat stress is an issue, a work/rest regimen will be implemented
in accordance with the requirements of the National Institute of Occupational Safety
and Health (NIOSH). Procedures to monitor worker body temperature, pulse, and
fluid intake may be implemented to determine the potential for heat stress.

Hazard Communication

A list of anticipated contaminants and an overview of their respective health effects is
included in Attachment A, Principal Health Hazards (Preliminary Hazard Evaluation).
Contractors bringing hazardous materials onto the work site must provide the Project
Manager or Site Safety Officer with MSDSs for each hazardous chemical brought on-

Site-Specific Health and Safety Plan
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site.
12.9 Respiratory Protection

It is not anticipated that respiratory protection will be required during the work.
However, respiratory protection will be required if lead levels exceed sustained levels
of 25 ug/m’® within the worker’s breathing zone and/or if organic contaminant levels
exceed sustained levels of 5 ppm within the worker’s breathing zone.

12.10 Lockout/Tagout

A Lockout/Tagout Program for the isolation of energy sources and energized/powered
equipment does not apply to this project or the work of this project.

12.11 Confined Space Entry
OSHA defines a confined space as having the following characteristics:
e They are large enough to enter
e They have limited means of entrance and egress
e They are not designed for continuous human occupancy

Confined spaces do not exist at the subject site nor are applicable to the work
scheduled to be performed.

13.0 EMPLOYEE TRAINING

Applicable employees working on the site shall have received 40-hour hazardous waste
operations and emergency response (HAZWOPER) training in accordance with 29 CFR
1910.120 (e)(3)(1).

Workers on the site must also complete site-specific safety orientation training where they
will be instructed on the provisions of this HASP, their employer’s HASP (as applicable) and
their individual responsibilities as related to the project. Records of this training will be
documented to ensure all persons on the site are aware of the specific hazards present on the
site and the provisions of this HASP.

Daily safety meetings (Toolbox Meetings) will also be conducted to address certain specific
safety issues relevant to the upcoming work of the day and any specific hazards that may be
encountered.

All training records, including daily meetings minutes, should be retained on-site for the
duration of the project.

Site-Specific Health and Safety Plan
Lake Shore Foundry
Page 12 of 16



Figure 1—Map from Site to Vista Medical Center
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Deigan & Associates, LLC

ATTACHMENT A
PRINCIPAL HEALTH HAZARDS
(PRELIMINARY HAZARD EVALUATION)

Lead is known o be present on-site. The primary hazards associated with this substance are
inhalation, contact and ingestion hazards. Effects include weakness, insomnia, abdominal pain,
anemia, tumors, hypotension, etc. Target organs include the GI tract, central nervous system,
kidneys and tissue.

The effects of lead are the same whether it enters the body through breathing or swallowing. The
main target for lead toxicity is the nervous system, both in adults and children. Long-term exposure
of adults to lead at work has resulted in decreased performance in some tests that measure functions
of the nervous system. Lead exposure may also cause weakness in fingers, wrists, or ankles. Lead
exposure also causes small increases in blood pressure, particularly in middle-aged and older people.
Lead exposure may also cause anemia. At high levels of exposure, lead can severely damage the
brain and kidneys in adults or children and ultimately cause death. In pregnant women, high levels
of exposure to lead may cause miscarriage. High-level exposure in men can damage the organs
responsible for sperm production. We have no conclusive proof that lead causes cancer (is
carcinogenic) in humans. Kidney tumors have developed in rats and mice that had been given large
doses of some kind of lead compounds. The Department of Health and Human Services (DHHS) has
determined that lead and lead compounds are reasonably anticipated to be human carcinogens based
on limited evidence from studies in humans and sufficient evidence from animal studies, and the
EPA has determined that lead is a probable human carcinogen (ATSDR Public Health Statement for
Lead Draft, September 2005, http://www.atsdr.cdc.gov/toxprofiles/phs13.html)

The OSHA PEL/TWA is 50 ug/m’>. The employer shall assure that no employee is exposed to lead
at concentrations greater than fifty micrograms per cubic meter of air (50 ug/m’) averaged over an 8-
hour period.

Site-Specific Health and Safety Plan
Lake Shore Foundry
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Deigan & Associates, LLC

ATTACHMENT B
RESPONSIBLE PERSONS

NAME POSITION/FUNCTION

Gary Deigan
Project Manager

Kerry Van Allen
Project Geologist/Site Safety Officer

FOR ENVIRONMENTAL DRILLER (CS DRILLING):

NAME POSITION/FUNCTION

Gerry Butkus
Responsible Person

Driller

Driller/Tech
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Deigan & Associates, LLC

ATTACHMENT C
SITE-SPECIFIC ORIENTATION CERTIFICATION

The undersigned individuals hereby certify that:

1.

I have read the Site-Specific Health and Safety Plan for the Environmental Sampling
Work, Lakeshore Foundry Site, Waukegan, Illinois, and am familiar with its
provisions.

I have been provided with site-specific orientation training.

I agree to comply with all provisions of the Plan, applicable government
regulations, and recommendations of the Project Manager and Site Safety Officer.

SIGNATURE PRINTED NAME ORGANIZATION
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