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1. PROJECT DESCRIPTION

This Sampling and Analysis Plan (SAP) defines the sampling techniques and analytical protocols that will be
employed by Roy F. Weston, Inc. (WESTON) during completion of the Non-Time Critical Removal Action
(NCRA) Causeway Project (Phase I) located at the Stratford Army Engineering Plant (SAEP) site in Stratford,
Connecticut.

1.1 SITE DESCRIPTION

SAEP consists of approximately 124 acres, of which an estimated 76 acres are improved land consisting of 49
buildings, paved roadways and grounds, and five paved parking lots. Included in the improved land are an
estimated 10 acres along the Housatonic. River where fill was placed over tidal sediments during the
development of SAEP facility, including the Causeway. Riparian rights are associated with the remainder of the
SAEP facility. A riparian right is a right of access to, or use of, the shore, bed, or water of land on the bank of a
natural watercourse. The riparian rights property consists of intertidal flats of the Housatonic River. An estimated
two acres of property compose the Causeway, constructed to provide access to the river channel.

The Causeway is an approximately two-acre portion of this fill area and was originally constructed to provide
access to the river channel. The Causeway was initially constructed and used as a means of launching seaplanes
in the 1930s. Additional materials of unknown origin were deposited along the northern edge of the Causeway
during the 1950s and 1960s. The source of the fill used to construct the Causeway is unknown, but it has been
found to contain soil, cobbles, and construction debris (e.g., concrete, brick, and asphalt). Smaller amounts of
other material (e.g., wood, glass, cinders, ash, and rebar) were also observed during field investigation activities.
It was also reported that paint solvents and wastes were burned on the Causeway as part of fire-training
operations.

Presently, the Causeway is overgrown with small trees, shrubs, and grasses. The surface of the Causeway,
including the tidal flats, contained scattered pies and outcroppings of oversized debris, primarily concrete,
boulders, and asphalt). Two dirt access roads extend along the entire length of the Causeway. The only
structures located on the Causeway include Building 59 (near the entrance to the Causeway) and the former boat
ramp and weather station (near the Housatonic River channel).

1.2 PROJECT DESCRIPTION

Access to the Causeway is controlled by a fence and gate and is further restricted by the existence of several
buildings in the area. Phase I activities include the demolition of Building 59, Building 5, and the containment
area adjacent to Building 34, to improve equipment access to the Causeway for Phase II construction.

Building 59, a concrete building with concrete blast walls, located near the origin of the Causeway from the
facility, was constructed to house the nose cones of missiles, including the explosive charges used to open the
nose cones. There is currently no unexploded ordnance present at the SAEP facility. There are two additional
structures on the Causeway — a weather station constructed on a concrete slab, and a concrete boat ramp. These
structures will be removed to within 2 feet of existing grade.

On the site proper, Building 5 and a bermed area adjacent to Building 34 will be demolished. Building 5,
constructed of masonry block, has been found to contain asbestos-containing materials (ACM). Phase I activities
include abatement of the ACM and collection of loose paint chips within Building 5, followed by demolition of
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the building. The containment berm adjacent to Building 34 formerly housed an above-ground storage tank
(AST) farm. Historically, the ASTs were removed, clean fill was placed over the tank supports within the
containment berm, and the area covered with asphalt. Phase I activities include removal of the Building 34
containment berm , protective posts and former tank supports to grade. All demolition debris will be sampled and
analyzed in order to characterize the materials for proper off-site disposal.

Previous investigations on the Causeway have identified soil containing volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs), vanadium and zinc in excess of the CTDEP Remediation Standard
Regulations (RSRs) Pollutant Mobility Criteria, ten times the Groundwater Protection Criteria, or ten times the
federal Ambient Water Quality Criteria (AWQC). This soil will be excavated, containerized and transported to
on-site staging areas for disposal characterization. An estimated 35 cubic yards of soil are to be excavated from
six distinct areas on the Causeway. Confirmation sampling to verify that all soil containing contamination above
the RSR and AWQC action levels has been removed will be conducted by Harding ESE (the Engineer) and is not
the responsibility of WESTON. The limits of excavation will be established by the Contracting Officer’s
Representative. ‘

During Phase I activities, oversized debris will be removed from the surface of the Causeway, cleaned of excess
soil using high-pressure cleaning equipment, and shipped off-site for disposal. Washing will be performed in
close proximity to the removal area in a manner such that wash waters infiltrate the Causeway soils, thereby
minimizing the potential for migration of sediments.

WESTON will be required to containerize any liquids collected from staging areas and from the decontamination
of equipment and supplies intended for reuse. These liquids will be sampled and analyzed for total VOCs. A
Chemical Waste Treatment Plant is located in Building 63 capable of treating the majority of constituents
anticipated in waste waters generated during this project. However, VOC concentrations in the Treatment Plant
influent are limited to a maximum of 100 parts per billion (ppb). Therefore, the objective of the water sampling
is to confirm compliance with the 100 ppb VOC influent limit prior to discharge to the Treatment Plant. In the
event that VOC concentrations exceed 100 ppb, the liquid will be treated on-site using activated carbon until
subsequent sampling results are below the influent limit.

1.3 PROJECT ACTIVITIES

The scope of services for Phase I include the following:
= Abandonment of one monitoring well and preservation of the remaining wells on the Causeway.
= Installation and maintenance of erosion and sedimentation controls around the work area.
* Clearing and chipping of trees and brush from the Causeway area.

= Installation and monitoring of heave platforms at the tidal flat surrounding the Causeway and completion
of a topographic survey of the Causeway.

= Removal of the containment curbing and berm to match surrounding grade along with protective bollards
followed by paving.

= Characterization, demolition and off-site disposal of Building No. 5, including utility disconnections, and
asbestos abatement. The slab and foundation will remain in place.
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* Excavation, characterization and off-site disposal of contaminated soil present at six locations on the
Causeway. Post-excavation samples and data analysis will be performed by Harding.

*  Characterization, demolition and off-site disposal of Building 59, the weather station, and boat ramp.

*  Characterization, removal and off-site disposal of oversized surface debris viable at the surface of the
Causeway including rinsing of soil prior to removal.

* Decontamination of equipment and supplies intended for reuse. Decontamination liquids are to be
containerized, characterized and disposed at the on-site Chemical Waste Treatment Plant.

WESTON will be responsible for collecting characterization samples of the following anticipated waste streams:
demolition debris, Causeway debris, Causeway soil and decontamination liquids.

H \Stratford Account\Phase | Causeway\Plans\SAP\Sampling & Analysis Plan doc 1.3
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2. PROJECT ORGANIZATION AND RESPONSIBILITIES

The project organization and individuals responsible for implementing the Quality Assurance (QA) aspects of the
Sampling and Analysis Plan (SAP) for the work at SEAP is presented in Figure 2-1. Their responsibilities are
indicated in the subsections that follow.

2.1 PROJECT PERSONNEL

WESTON’s management team will be led by the Program Director (Mr. Tony Riccio), the Regional Operations
Manager (Mr. Todd Walles), and Project Manager (Mr. John-Eric Andersson). They will be responsible for
WESTON’s overall performance on this project. The WESTON project field team will consist of a Construction
Quality Control (QC) Manager (Mr. Joseph Wasiuk), a Construction Superintendent (Mr. Steven O’Brien), a
Quality Control (QC) Officer (Mr. Andy Harris), and a Site Health & Safety Coordinator (SHSC — Mr. Tim
Laquerre). The management team will closely monitor site activity, performance, costs, schedule, QC, and safety
to ensure that the project objectives set forth in the Specifications and described in Section 1 of the Work Plan
are achieved.

2.1.1 Project Manager

The Project Manager will be responsible for resource planning, schedule coordination, and overall project
administration of task-specific activities in accordance with the specifications.

2.1.2 Construction QC Manager

The Construction QC Manager is responsible for ensuring that the program is in compliance with the work ptan,
and will perform periodic audits to verify adherence of activities to the provisions of the SAP.

2.1.3 Quality Control (QC) Officer

The QC Officer is responsible for ensuring the implementation of the SAP as it applies to field sampling and
analysis processes for the site. Specifically, the QC Officer is responsible for overseeing the following during
sampling activities:

= Proper sample container preparation and labeling.

= Sample preservation and transportation.

=  Sample chain-of-custody.

= Proper sampling procedure (i.e., equipment calibrations).
=  Sample identification.

* Field documentation.

2.1.4 Construction Superintendent

The Construction Superintendent (CS) reports to the Project Manager and is responsible for supervising field
implementation of the project. The (CS) provides direct supervision of field staff and together with the Site
Health & Safety Coordinator is responsible for ensuring that all personnel adhere to the requirements of the Site-
Specific Safety and Health Plan (SSHP).
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2.1.5 Site Health & Safety Coordinator

The SHSC is responsible for on-site implementation and enforcement of the SSHP, air monitoring, accident
reporting, and overall site safety. The SHSC has the authority to halt any project phase or operation deemed
either inherently dangerous to life and health, or not in compliance with the SSHP. In addition, the SHSC can
remove from the project any person who is deemed inherently unsafe or a threat to the safety of other individuals
at or in the vicinity of the project. The SHSC reports directly to the PM but receives technical oversight from the
Program Safety Manager (Mr. George Crawford, CIH). The SHSC will supervise all of the field construction
activities as described in the SOW. The SHSC will ensure that the remedial actions conform to the requirements
of the Work Plan and the SSHP. The SHSC will also assist with sample collection.

2.1.6 Project Scientist

The Project Scientist will serve as the Sampling Officer and will coordinate all project sampling activities. The
Project Scientist will perform a dual role as QC Officer. The sampling responsibilities will include:

= Daily implementation of the SAP.

=  Documentation of deviations from the SAP, with explanation.
= Provide sampling instructions and oversight.

= Coordinate sampling activities with the off-site laboratory.

=  Preliminary review of laboratory data.

= Establish a data tracking and management system.

=  Assign sample identification number.

=  Assign and direct sampling tasks to WESTON technicians.

2.1.7 Field Personnel -

Field personnel are responsible for sample collection, initiation of the chain of custody, and the shipment of the
samples to the laboratory. All field personnel will have documented experience with the collection of hazardous
waste samples and meet all health and safety requirements for this project.

2.2 LABORATORY RESPONSIBILITIES

The laboratory analyses will be conducted by Mitkem Corporation, a USACE validated analytical laboratory
located in Warwick, Rhode Island. The point of contact for the laboratory is Mr. Paul Senecal, Vice President, at
(401) 732-3400. The laboratory responsibilities and staffing are detailed in the following subsections.

Laboratory QC procedures and responsibilities will be in accordance with this Plan and the analytical
laboratory’s CENAE-approved Quality Assurance Project Plan (QAPP). A copy of the Mitkem QAPP is
attached.

2.2.1 Analytical Laboratory Manager

The Analytical Laboratory Manager is responsible for ensuring that all analytical tasks for this project are
conducted according to the requirements of the SAP.
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2.2.2 Laboratory Project Manager

The Laboratory Project Manager is responsible for scheduling project analytical requirements, monitoring
analytical status/deadlines, approving laboratory reports, and coordinating data revisions/corrections and
resubmitting packages to project staff. The Laboratory Project Manager will prepare/review analytical work and
ensure that laboratory personnel understand and conform to the elements of the SAP that are related to their
activities.

2.2.3 Laboratory QA Manager

The Laboratory Quality Assurance (QA) Manager will ensure conformance with authorized policies, procedures,
and sound practices, and will recommend improvements as necessary. The Laboratory QA Manager will inform
the Laboratory Project Manager of nonconformance to the SAP. In addition, the Laboratory QA Manager may
approve laboratory data before reporting or transferring data to permanent storage and be responsible for
maintaining supporting information and other performance indicators to demonstrate that the systems that
produced the data were in control. The Laboratory QA Manager will also review results of internal QA audits
and recommend corrective actions and schedules for their implementation.

2.2.4 Laboratory Chemists/Technicians

An effective laboratory QA program depends on the performance of all laboratory staff performing analyses. The
responsibilities of laboratory chemists and technicians include:

=  Performing initial review of QC data for acceptability.
= Recording data in bound laboratory notebooks.

= Informing direct supervisors of any problems with instruments or methods to ensure that prompt and
effective corrective action is taken.
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3. FIELD ACTIVITIES

Field sampling activities for the project consist of characterization sampling of soil, demolition and oversized
debris, and decontamination fluid generated during Phase I activities.

3.1 CHARACTERIZATION OF EXCAVATED SOIL

3.1.1 Rationale

Samples of the excavated soil generated during Phase I activities will be collected, analyzed for waste
characterization, and transported off-site for disposal. Used personal protective equipment (PPE) generated
during the excavation of the contaminated soil will be disposed of with the soil and demolition debris.

The collection of additional waste characterization samples will be required if work procedures alter the waste
stream or different disposal options are considered. The frequency of the samples will be determined by the
disposal facility.

3.1.1.1 Background, QA/QC, and Blank Samples and Frequency

Background samples will not be collected. If the Contracting Officer (CO) determines that background samples
are required to document existing site conditions prior to remedial action, samples will be collected by the
Engineer. Field duplicate samples will be submitted as QC duplicates. The QC duplicates will be collected for
each analytical parameter and will represent approximately 10% of the field samples collected during each
sampling event (1 per every 10 samples).

3.1.2 Procedures

3.1.2.1 Sampling Procedures for Chemical Analyses

Samples of the soil will be collected to determine the off-site disposition of the material. The test parameters
shall be selected to comply with all applicable Federal, State and local laws and regulations, and shall be
identified in accordance with the accepting disposal facilities requirements. Due to the small anticipated
quantities of soil, WESTON will collect one representative sample from the containerized soils upon completion
of excavation of the six areas. The sample shall be transported to the laboratory within two days of collection.

3.1.2.2 Field Quality Control Sampling Procedures
Equipment Blank/Rinsate Blanks

Field equipment blank/rinsate blanks will not be collected as WESTON anticipates utilizing dedicated equipment
for the collection of soil samples.

Duplicates

Due to the small anticipated quantities of soil, a duplicate sample will not be collected for analysis. Rather, the
representative sample will be of sufficient quantity to allow the laboratory to repeat any or all of the selected
analyses in the event of data validity concerns.
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Matrix Spikes/Matrix Spike Duplicates Samples

Matrix Spike/Matrix Spike Duplicate, trip blanks, temperature blanks, equipment blanks, and rinsate blanks will
not be collected for soil waste characterization samples.

3.1.2.3 Decontamination Procedures

It is anticipated that only dedicated sampler jars, and disposable scoops will be used for sample collection of
characterization samples. Any non-dedicated equipment used for sampling purposes will be decontaminated after
each sample is collected in order to eliminate the possibility of cross-contamination between sampling locations.
Decontamination of reusable equipment will consist of a non-phosphate laboratory detergent rinse
(liquinox/water wash), potable water rinse, a double deionized water rinse, and air-drying. Decontamination
fluids will be containerized for testing prior to on-site treatment and disposal.

3.2 CHARACTERIZATION OF DEMOLITION AND OVERSIZED DEBRIS

3.2.1 Rationale/Sampling Locations

It is anticipated that several different debris types will be generated from building demolition and oversized
debris removal activities including: concrete, metal, plastics, asphalt, etc. Demolition and oversized debris
samples will be collected to determine the off-site disposition of the material. The test parameters for each
debris type shall be selected to comply with all applicable Federal, State and local laws and regulations, and shall
be identified in accordance with the accepting disposal facilities requirements. One composite sample shall be
collected from each debris type in accordance with the requirements of the accepting facility. The collection of
additional waste characterization samples will be required if work procedures alter the waste stream or different
disposal options are considered. The frequency of the samples will be determined by the disposal facility.

3.2.1.1 Background, QA/QC, and Blank Samples and Frequency

Background samples will not be collected. Field duplicate soil samples will be collected at a rate of 1 duplicate
sample per 10 field samples (10%). Duplicate samples will be analyzed for the same parameters as the field
samples. Matrix spike/matrix spike duplicate, trip blank, and temperature blank samples will be not be collected
for waste characterization sampling. Equipment blanks and rinsate blanks will not be collected, as WESTON
will utilize disposable sampling equipment during sample collection.

3.2.2 Procedures

3.2.2.1 Sampling Procedures for Chemical Analyses

Demolition and oversized debris characterization samples will consist of one composite sample per debris type
(concrete, asphalt, etc.) A representative sample of each debris type shall be collected and analyzed based on the
physical properties of the debris type, Federal, State and local requirements, and the requirements of the
accepting facility.
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3.2.2.2 Field Quality Control Sampling Procedures
Equipment Blanks and Rinsate Blanks

Equipment and rinsate blanks will not be collected. WESTON will utilize disposable sampling equipment for
each sample collected to avoid the need for decontaminating sampling equipment.

Duplicates

Due to the small anticipated number of samples (i.e., less than 10), duplicates samples will not be collected for
analysis. Rather, the representative samples will be of sufficient quantity to allow the laboratory to repeat any or
all of the selected analyses in the event of data validity concerns.

Matrix Spikes/Matrix Spike Duplicates (MS/MSD) Samples

Matrix spike/matrix spike duplicate, trip blank, and temperature blank samples will not be collected for
characterization sampling of demolition and oversized debris.

3.2.2.3 Decontamination Procedures

WESTON will use disposable sampling equipment so that decontamination will not be required. If any reusable
equipment is utilized, it will be decontaminated with a non-phosphate laboratory detergent rinse (liquinox/water
wash), a potable water rinse, a double deionized water rinse, and air-drying. Decontamination fluids will be
containerized for testing prior to on-site treatment and disposal.

3.3 CHARACTERIZATION OF DECONTAMINATION LIQUIDS

3.3.1 Rationale/Sampling Locations

Decontamination liquids will be collected and containerized. Decontamination fluid will be analyzed for total
Volatile Organic Compounds (VOCs). Analytical results and accompanying laboratory quality control reports
will be reviewed and approved prior to discharging fluids to the Building 63 Chemical Waste Treatment Plant
(CWTP).

3.3.1.1 Discrete/Composite Fluid Sampling Requirements
One discrete (grab) sample will be collected per 500 gallons of decontamination liquid for total VOC analysis.

3.3.1.2 Sample Collection and Field and Laboratory Analysis

Liquid samples will be collected by lowering the collection bottle or remote-sampling device into the container.
The collection bottle will be slowly submerged to collect the sample. The sample bottles will be filled as full as
possible.

3.3.1.3 Background, QA/QC, and Blank Samples and Frequency

Background samples will not be collected.
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3.3.1.4 Sampling Procedures for Chemical Analyses
Fluid samples will be submitted to the contract laboratory for analysis of VOC via EPA method 8260.

3.3.1.5 Field Quality Control Sampling Procedures

Equipment Blanks and Rinsate Blanks

Equipment and rinsate blanks will not be collected. WESTON will utilize disposable sampling equipment for
each sample collected to avoid the need for decontaminating sampling equipment and collecting equipment and
rinsate blanks.

Duplicates

In the event that at least 10 samples of decontamination liquids are collected (i.e., greater than 5000 gallons
generated), field duplicate samples will be collected at a rate of one duplicate per ten (10) field samples collected

Matrix Spikes/Matrix Spike Duplicates (MS/MSD) Samples

Matrix spike/matrix spike duplicate, trip blank, and temperature blank samples will not be collected for
characterization sampling of decontamination liquid.

3.3.1.6 Decontamination Procedures

WESTON will use disposable sampling equipment so that decontamination will not be required. If any reusable
equipment is utilized, it will be decontaminated with a non-phosphate laboratory detergent rinse (liquinox/water
wash), a potable water rinse, a double deionized water rinse, and air-drying. Decontamination fluids will be
containerized for testing prior to on-site treatment and disposal.
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4. SAMPLE CHAIN OF CUSTODY/DOCUMENTATION

4.1 FIELD DOCUMENTATION

The field documentation should enable the sampling activity to be reconstructed without relying on the
collector's memory. Documentation should be k)ept in the field member's possession or in a secure place during
fieldwork. The following topics should be recorded:

= Date and time of sampling
» Date and time of removal action
= Sample identification

*  Sample location including: a hand drawn sketch of the area showing landmarks. The sample location
shall be measured from a minimum two permanent of to landmarks, and shall be accurate to within 1-
foot.

= Depth of sample, if applicable (i.e. location in stockpile)
= Observations including descriptions of material sampled, odors, etc.
»  Weather conditions at time of sampling

=  Printed name of sampling personnel

4.2 SAMPLE NUMBERING SYSTEM

Each sample collected will be given a unique sample designation. The sample designation will use the scheme
outlined in USACE EM 200-1-3.

Project Code  Year Sample Type Site No. Sample No.  Interval

SAEP 01 ES EA1l 1 Comp
Sample type:
ES: Excavated Soil DD: Demolition Debris
OD: Oversized Debris DF: Decontamination Fluid
M: MS/MSD D: Duplicate

=  For example, SAEP-01-ES-EA1-1-Comp = Stratford Army Engine Plant, 2001, Excavated Soil,
Excavation Area 1, sample 1, composite.

Additional sample type/location codes may be added at the direction of the CO.
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4.3 SAMPLE DOCUMENTATION

4.3.1 Sample Labels and/or Tags
Sample labels will be consistent with the requirements of EM 200-1-3. Sample tags will not be used.

Field personnel will be responsible for identifying, labeling, providing proper preservation, and packaging
samples to preclude breakage during shipment.

Every sample will be labeled and labels will include:

= Place of collection (site name).

=  Unique sample number.

= Sampling date and time.

» Initials of sampling technician.

=  Analysis required.

= Method of sample preservation/conditioning.

= Designation between grab and composite samples.

4.3.2 Sample Field Sheets and/or Logbhook

The system for identifying and tracking the samples and associated field data will be recorded in a permanently
bound and weatherproof notebook maintained by the field team. Team members will record all information
related to sampling procedures as specified in Section 5. Field documentation will be done in indelible ink.

4.3.3 Chain-of-Custody Records

Chain-of-custody records provide documentation of the handling of each sample from the time of its collection to
its destruction. Sample custody will be initiated by the Contractor upon collection of samples. Chain-of-custody
forms will be completed and placed in resealable waterproof plastic bags and taped to the inside lid of the cooler.
The cooler will be sealed with chain-of-custody seals (a minimum of two signed custody seals on the outside
with one on the front and one on the rear of the cooler covered with clear tape). Chain-of-custody forms will be
used for recording pertinent information about the types and numbers of samples collected and shipped for
analysis. Sample identification numbers will be included on the chain-of-custody form to ensure that no error in
identification is made during shipment. Chain-of-custody procedures shall be carried out in accordance with U.S.
EPA and USACE Sample Handling Protocol (Appendix F of EM 200-1-3).

4.4 DOCUMENTATION PROCEDURES

Prior to sample collection, labels will be affixed to sample containers. Indelible waterproof ink will be used for
all logbook, chain-of-custody, and sample label entries. Documentation will conform to Appendix F of EM 200-
1-3.
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4.5 CORRECTIONS TO DOCUMENTATION

All original data recorded in field logbooks, sample labels, chain-of-custody records, and receipt for sample
forms will be written in waterproof ink. If an error is made, a single line should be drawn through the entry and
the entry initialed and dated. The erroneous information should not be obliterated. Any errors found in
documentation should be corrected by the person who made the entry or by a designated responsible person.
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5. SAMPLE PACKAGING AND SHIPPING

Samples will be placed in correctly labeled containers compatible with the intended analysis and properly
preserved prior to shipment to the laboratory. Samples will be shipped via overnight delivery or hand-delivered
to the receiving laboratory.

Each sealed container will be placed in a leakproof plastic bag. As much air as possible will be removed from the
bags. Strong thermal ice chests will be filled approximately three inches with an inert protective material, such as
vermiculite, bubble wrap, etc. Bagged ice/gel packs or equivalent will be placed on top of the sample containers,
as necessary to ensure that the samples are cooled to at least 4° C.

This packaging and shipment will be in accordance with EPA and USACE protocol (Appendix F of EM 200-1-
3). Prior to shipment, a QC check will be performed by the QC Officer to ensure samples have been properly
identified and packaged, and that appropriate documentation (chain-of-custody) will accompany them.
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6. DECONTAMINATION LIQUIDS

Decontamination liquids generated during this project (i.., personnel and equipment decontamination) will be
containerized. The decontamination liquids will be sampled for total VOCs in order to determine compliance
with the 100 ppb total VOCs influent limit for the on-site Chemical Waste Treatment Plant (CWTP). The sample
results will be provided to SAEP and CENAE representatives for review and approval prior to discharge of
decontamination liquids to the CWTP.
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7. QUALITY CONTROL REPORTS (DQCR)

Daily inspection/quality control reports (DQCRs) will be completed as part of the daily site inspection report.
Summary reports will be submitted on a weekly basis.

Laboratory quality control information will be submitted together with the analytical data packages, as they are
received from the contract laboratory (following completion of laboratory analyses). No additional quality
control reports will be required.

7.1 DEPARTURE FROM APPROVED PLANS

WESTON will document and report all major departures from approved plans. The report will address the
following;:

= Reasons for departures.

= Problems identified.

=  Corrective actions.

= Effect of the departure on scope and results.

These reports of significant problems will be sent to the Contracting Officer's Representative (COR) within 48
hours of the occurrence.

7.2 DATA REPORTS

The final data from the analyses will be obtained from the laboratory within 30 days of completion of laboratory
work; evaluated/validated data will be reported to CENAE within 30 days of receipt of the final laboratory data
package. The data shall include a table that matches primary (field) samples with their corresponding QC
samples. The data reporting will also include a discussion of any problems that occurred during analyses, effects
of those problems, and recommendations for further analyses, if required.
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8. CORRECTIVE ACTIONS

8.1 FIELD CORRECTIVE ACTION

The initial responsibility for monitoring the quality of field measurements and observations lies with the field
personnel. The QC Officer is responsible for verifying that QC procedures are followed. This requires that the
QC Officer assess the correctness of field methods and the ability to meet QA objectives. If a problem occurs
that might jeopardize the integrity of the project or cause some specific QA objective not to be met, the QC
Officer will notify the Project Manager. An appropriate corrective action will then be decided upon and
implemented. The QC Officer will document the problem, the corrective action, and the results. Copies of the
documentation will be provided to the Project Manager and Construction QC Manager.

8.2 LABORATORY CORRECTIVE ACTION

The initial responsibility to monitor the quality of an analytical system lies with the analyst. The analyst will
verify that all QC procedures are followed and that the results of an analysis of QC samples are within
acceptance criteria. This requires that the analyst assess the correctness of all of the following items as
appropriate:

= Sample preparation procedure.
= Initial calibration.

= Calibration verification.

=  Method blank result.

= Laboratory control standard.

= Duplicate analysis.

= Fortified sample result.

If the assessment reveals that any of the QC acceptance criteria are not met, the analyst must immediately assess
the analytical system to correct the problem. The analyst notifies the appropriate supervisor and laboratory QA
coordinator of the problem and, if possible, identifies potential causes and corrective action.

The nature of the corrective action obviously depends on the nature of the problem. For example, if continuing
calibration verification is determined to be "out of control," the corrective action may require re-calibration of
the analytical system and re-analysis of all samples since the last acceptable continuing calibration standard.

When the appropriate corrective action measures have been defined and the analytical system is determined to be
"in control," the analyst documents the problem and the corrective action. 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 noted in the case narrative.
Where sample results are impaired, the laboratory QA coordinator is notified and appropriate corrective action
(e.g., re-analysis, etc.) is taken.

H \Stratford Account\Phase | Causeway\Plans\SAP\Sampling & Analysis Plan doc 8-1



Stratford Army Engine Plant
SSHP (Phase I Causeway) i

e oy

9. PROJECT SCHEDULE
The Project Schedule is presented in Figure 2-1 of the Work Plan.
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10. SAMPLING APPARATUS AND FIELD INSTRUMENTATION

A list of the field equipment, containers, and supplies anticipated for this project is provided below.

Field Equipment:
= Cameras
= Duct tape
=  Film

= Fire extinguisher

=  Garbage bags

= Indelible ink

= OVA

=  MiniRAM (realtime aerosol monitor).
= Paper towels

= Razor knife

* Sample containers provided by laboratory
= Chain-of-custody forms and seals

= FSAP/CSAP

= Calibration standards

= Instrument operating manuals

= Backup field screening instruments

Decontamination Equipment:

= Liquinox (nonphosphate detergent) -
= Deionized water

=  Decon tubs

=  Scrub brushes

=  Spray bottles

»  Squeeze bottles

= Plastic sheeting

* DOT drums

Personal Protective Equipment:

= Safety goggles

= Nitrile gloves

= ANSI boots

s Hard hats

= Hearing protection

»  Tyvek suits

= Level C and Level B PPE

Sampling Equipment:

*  Vermiculite or bubble wrap
=  Scoops
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= Scoopulas

= Stainless steel bowls N
= Hand auger

=  Hammer

= Shovel

» Rotary hammer drill

= 1-inch diameter carbide bits
*  Aluminum pans

= Plastic scoops

= Tape measure

» Folding ruler

» Hazard shipping labels

= Cooler

=  Strapping tape

= Ice

= Site plans and forms
= Rope
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INTRODUCTION

MITKEM Corporation is a 8 (a) minority-owned environmental services company,
incorporated in the State of Rhode Island.

Offices and laboratories are located in Warwick, Rhode Island. The laboratory occupies
approximately 8700 square feet of laboratory space.

This Quality Assurance Plan (QAP) describes the policies, organization, objectives,
quality control activities and specific quality assurance functions employed at MITKEM,
and demonstrates MITKEM’s dedication to the production of accurate, consistent data of
known quality. This QAP is developed by following the guidelines discussed in the EPA
Requirements for Quality Assurance Project Plans for Environmental Data Operations,
EPA QA/R-5, Interim Final, Jan., 1994
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QUALITY ASSURANCE POLICY STATEMENT

MITKEM is firmly committed to the production of valid data of known quality through
the use of analytical measurements that are accurate, reproducible and complete. To
ensure the production of such data, MITKEM has developed a comprehensive Quality
Assurance/Quality Control Program that operates throughout the entire organization.

Quality Control is defined as an organized system of activities whose purpose is to
demonstrate that quality data are being produced through documentation. Quality
Assurance is more broadly defined as a system of activities designed to ensure that the
quality control program is actually effective in producing data of the desired quality.

Quality Control is included as part of Quality Assurance. In supporting government
regulatory and enforcement proceedings, a high degree of attention to quality is essential.
Thorough application of quality control principles and routine quality assurance audits
are required.

The basic components of the MITKEM QA/QC Program are control, evaluation and
correction.

Control ensures the proper functioning of analytical systems through the implementation
of an orderly and well-planned series of positive measures taken prior to and during the
course of analysis including quality control practices, routine maintenance and calibration
of instruments, and frequent validation of standards. . .

Evaluation involves the assessment of data generated during the control process. For
example, precision and accuracy are determined from the results of duplicates and spikes,
and other check samples. Long-term evaluation measures include performance and
systems audit conducted by regulatory agencies, as well as the MITKEM quality
assurance group.

Correction includes the investigation, diagnosis and resolution of any problems detected
in an analytical system. Proper functioning of the system may be restored through
method re-evaluation, analysis of additional check samples, trouble-shooting and repair
of instrumentation or examination and comparison with historical data. Corrective
actions are documented and reviewed to make sure they are implemented.

MITKEM Management considers Quality Assurance/Quality Control to be of the highest
importance in the success of its Analytical Testing Laboratory and therefore fully
supports the staff in the implementation and maintenance of a sound and thorough
Quality Assurance Program.
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QUALITY ASSURANCE MANAGEMENT, ORGANIZATION AND e tors
RESPONSIBILITY

Quality Assurance at MITKEM is a company-wide function that depend on:

(1) cooperative working relationships at all levels within the laboratory and

(2) multi level review through all working levels of responsibility. .

Responsibilities for QA/QC functions begin with the bench scientist and extend to the
chief executive officer.

The primary level of quality assurance resides with the bench scientist. After completion
of the documented training program, his/her responsibilities include:

complying with all aspects of formally approved analytical methods and SOPs,
carefully documenting each step of the analytical process, ‘
conscientiously obtaining peer review as required,

promptly alerting laboratory supervisors and/or QA staff members to problems or
anomalies that may adversely impact data quality, and
* participation in corrective actions as directed by the laboratory supervisor

The supervisor of each laboratory is responsible for ensuring thorough oversight of the
quality of the data generated by the bench scientists. The laboratory supervisor (
implements and monitors the specific QC protocols and QA programs with the laboratory
to ensure a continuous flow of data meeting all control protocols and Mitkem QA
requirements. The laboratory supervisor’s responsibilities include providing the bench
chemist with adequate resources to achieve the desired quality of performance.

The MITKEM organizational structure is shown in the Organization Chart. Resumes of
the CEO/Technical Director, Vice President, Quality Assurance Director, Operations
Manager, Organic and Inorganic Managers, Chief Financial Officer, Marketing Director,
Account Director, Project Managers, supervisors for the Inorganic Laboratory, GC
Laboratory, Semi-volatile Organic Laboratory, Volatile Organic Laboratory and Sample
Preparation Laboratory are included.

Implementation of the entire Quality Assurance Program is the responsibility of the QA
Director. While interacting on a daily basis with laboratory staff members, the QA
Director remains independent of the laboratories and reports directly to the Chief
Executive Officer. The QA Director evaluates laboratory compliance with respect to the
QA program through informal and formal systems and performance audits as described in
Section 13.0. Remedial action, to alleviate any detected problems, is suggested, if
necessary.
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With input from the appropriate staff members, the QA Director writes, edits and
archives QA Plans, QC protocols, safety procedures, and Standard Operating Procedures
(SOPs) in accordance with US EPA approved methodologies, and GLP procedures. If
site specific or project specific QA Plans and/or QC protocols are needed, these will be
generated as needed.

An essential element of the QA program is record keeping and archiving all information
pertaining to quality assurance including QA/QC data, pre-award check sample results -
and scores. Performance evaluation sample results and scores, state certifications of the
laboratory, external and intemal audits and resolution of EPA and other audit team
comments, recommendations and reports are also included. The QA Director also plays
an important role in the corrective action mechanism described in Section 16.

In addition, the QA Director works with scientists and management to continually
upgrade procedures and systems to improve the laboratory’s efficiency and data quality.

Ultimately, the success of the QA program depends on the cooperation and support of the
entire organization. The MITKEM laboratory’s most valuable resource is its staff of
dedicated professionals who take personal pride in the quality of their performance.

Mitkem Corporation’s personnel job descriptions:

Responsibilities of each staff area in the laboratory include:

Bench Scientist / Preparation Laboratory Areas:

Analysis of samples through compliance with all aspects of formally approved.analytical
methods and laboratory SOPs

Carefully documenting each step of the analytical process

Noting in the appropriate logbook area any unusual occurrences or sample matrix problems
Conscientiously obtaining peer review as required

Promptly alerting laboratory supervisors and/or QA staff members to problems or anomalies
that may adversely impact data quality

Routine housekeeping duties for their laboratory area

Bench Scientist / Instrument Laboratory Areas:

Analysis of samples through compliance with all aspects of formally approved analytical
methods and laboratory SOPs

Routine maintenance of instrumentation

Preparation of analytical standards and spiking solutions which are documented and traceable
to their original source
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Carefully documenting each step of the analytical process

Noting in the appropriate logbook area any unusual occurrences or sample matrix problems
Conscientiously obtaining peer and supervisor review as required

Promptly alerting laboratory supervisors and/or QA staff members to problems or anomalies
that may adversely impact data quality

e Routine housekeeping duties for their laboratory area

Supervisor:

e Oversight of bench scientists in their laboratory areas

e Monitors the status of all work in their laboratory area to insure compliance with holding
time and turnaround time requirements

e Training new scientists in the appropriate procedures and methods in the laboratory

e Works with laboratory managers and the QA staff to review, revise and implement SOPs

e Insures adequate resources to perform the needed tasks by working with administrative
personnel to order needed supplies

e Insures all supplies and reagents meet the QC requirements of their intended task prior to
their use in the laboratory

o Insures all staff are using proper safety protocols

e Works with laboratory managers on the annual review of personnel performance

¢ Interviews prospective new employees to insure they have the minimal level of
qualifications, experience, education and skills necessary to perform their tasks, as well as
the appropriate work ethic and social skills necessary for proper teamwork and productivity

Senior Scientists

e Review of analytical data to insure compliance with method/SOP requirements prior to
release to the client

e Documents any non-compliance or other unusual occurrences noted during sample analysis
and data review such that these can be included in the report narrative and explained to the
client

e Assist laboratory Managers and Supervisors in other tasks as required

Laboratory Managers

¢ Review of analytical data to insure compliance with method/SOP requirements prior to
release to the client

e Oversight of Supervisors and Senior Scientists in their laboratory areas

e Assists analysts and Supervisors in the troubleshooting and maintenance of instrumentation
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e Works with instrument suppliers to insure appropriate instruments are available in the
laboratory

¢ Provides technical assistance to other laboratory staff

Operations Manager

Prioritizes work in the laboratory areas to insure projects are completed on a timely basis

e Works with laboratory Managers and Supervisors to coordinate laboratory areas in the
completion of analytical projects

* Review of analytical data to insure compliance with method/SOP requirements prior to
release to the client

e Writes project report narratives to document any unusual occurrences noted during sample
analysid

e Works with management and supervisory staff to continuously improve the quality and
efficiency of all company procedures

e Works with clients to insure all questions and concerns are addressed and answered

 Assists laboratory Managers and Supervisors in the annual review of personnel performance

 Supervises laboratory Managers and Supervisors to insure compliance with company QA
policies and other company procedures

Project Manager

e Works with the client to completely understand the requirements of all incoming work

e To evaluate the client’s requirements as compared to the abilities of the laboratory .

¢ To communicate the customer’s requirements to all laboratory staff working on the project

e Works with the customer to determine the number and type of sample containers required for
the project

e Works with the Sample Custodian to resolve and communicate to the client any problem or
discrepancies with incoming samples

e Maintains open, responsive and continuous communication with the customer.

e Follows up with the client to assess level of satisfaction, and insure all project goals have
been accomplished.

QA Manager

Implements the entire QA program

e Interact on a daily basis with laboratory staff
Evaluates compliance with the QA program through formal and informal reviews of data
and processes

o Implements the corrective action system
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e Works with laboratory Managers and Supervisors to implement new SOPs and to annually
review and revise existing SOPs

¢ Interfaces with certification authorities and agencies to maintain existing certifications and
obtain new certifications

¢ Maintains records of employee training and certification

Technical Director

¢ Review of analytical data to insure compliance with method/SOP requirements prior to
release to the client

* Supervises all Management, QA and Supervisory staff to insure compliance with company
QA policies and other company procedures

e Provides technical assistance to all areas of the laboratory staff

e Works with clients to insure their understanding of complex technical issues

The personnel training records are located in the QA department. All individual training 1s
documented including new employee training, individual training, and Health and Safety
training.
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KIN S. CHIU

Chief Executive Officer/Technical Director

-

Dr. Chiu is a MIT trained mass spectroscopist with extensive experience in the trace level
analyses of organic and hazardous waste compounds in environmental samples. He has
over twenty years of experience in using GC/MS, HPLC and GC with various detectors.
He has been involved with research and development on non-routine analytical
approaches to environmental chemistry problems. Dr. Chiu has been the lead chemist
responsible for analytical laboratory operations at several of the most respected laboratory
facilities in the northeast.

Dr. Chiu has extensive program management experience through positions of high
responsibility in Contract Laboratory Program (CLP) laboratories. He also has significant
experience with the management of programs involving Army Corps of Engineers, Navy
and Air Force analytical requirements.

Dr. Chiu also has extensive experience with the financial and business management
responsibilities of small and medium size corporations, as well as the public sector.
MITKEM is his second environmental laboratory start-up. The first, CEIMIC Corporation
was also highly successful. He was an active partner in both the technical and business
aspects of both companies.

\

EDUCATION MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Cambridge, Massachusetts
Chemistry, PhD

RUTGERS UNIVERSITY
New Brunswick, New Jersey
Environmental Sciences, MS

UNIVERSITY OF MARYLAND
College Park, Maryland
Chemistry, BS

RELATED EXPERIENCE

1994-Present MITKEM CORPORATION
Warwick, Rhode Island
- Chief Executive Officer
- Technical Director



1993

1991-1993

1988-1992

1983-1988

COAST TO COAST ANALYTICAL
Westbrook, Maine -
- Director of Laboratory Operations

MASSACHUSETTS WATER RESOURCES
AUTHORITY

Boston, Massachusetts

- Laboratory Superintendent

CEIMIC CORPORATION

Narragansett, Rhode Island

- Vice President Organic Laboratory Operations and
Technical Director

ENSECO/ERCO DIVISION
Cambridge, Massachusetts
- Head of Research and Development



REINIER A. COURANT

Vice President

Mr. Courant has over twenty five years of experience in environmental chemistry. He has
managed a number of large scale multi-disciplinary and international environmental
baseline studies. These studies involved the collection and analysis of samples for a wide
variety of parameters, evaluation and interpretation of the generated data, and writing of
the final report. Mr. Courant has authored 25 scientific papers, taught chemistry at the
university level and held senior scientist and project manager positions as well as upper
management and partner positions in several environmental firms.

Mr. Courant has extensive experience in many phases of environmental chemistry, with
particular concentration in laboratory design and automation, specifically in electronic
transfer of data and set-up of information management systems. Mr. Courant also has
considerable experience in sample analysis, data review and data package preparation for
EPA Contract Laboratory Program inorganic sample analyses. Mr. Courant’s experience
with chemical analysis instrumentation is wide-ranging, with a primary focus on
elemental and trace metals analyses.

In the past ten years he has been involved in the start-up and senior management of
several environmental testing laboratories.

EDUCATION UNIVERSITY OF RHODE ISLAND
Graduate School of Oceanography
Kingston, Rhode Island
Chemical Oceanography, MS

NORTHEASTERN UNIVERSITY
Boston, Massachusetts
Mathematics, MS

DELFT INSTITUTE OF TECHNOLOGY
Delft, Netherlands
Chemistry

RELATED EXPERIENCE

1994-Present MITKEM CORPORATION
Warwick, Rhode Island
- Vice President



1991-1994

1987-1991

1985-1987
1980-1983

1983-1985

1978-1980

1976-1978

1972-1976

1969-1972

CC CORPORATION
Lexington, Massachusetts
- President

CEIMIC CORPORATION
Narragansett, Rhode Island
- Vice President

ENERGY AND ENVIRONMENTAL
ENGINEERING, INC.

Cambridge, Massachusetts

- Vice President

RESEARCH PLANNING INSTITUTE
Columbia, South Carolina
- Senior Chemist Niger Delta Baseline Studies

INTERSTATE ELECTRONICS

CORPORATION

Anaheim, California

- Senior Oceanographer US EPA Studies of US
Offshore Dumpsites

ENERGY RESOURCES COMPANY - ERCO

Cambridge, Massachusetts

- Field Operation Manager and Senior
Oceanographer Georges Bank Region
Environmental Baseline Studies

UNIVERSITY OF RHODE ISLAND
Kingston, Rhode Island
- Research Specialist/Graduate Student

WOODS HOLE OCEANOGRAPHIC
INSTITUTE

Woods Hole, Massachusetts

- Research Assistant/Graduate Student
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Burnie D. Fuson
Quality Assurance Director

Mr. Fuson has sixteen years of experience in environmental chemistry. He has been the
laboratory technical consultant for many clients including the U.S. Army Corps of
Engineers, Air Force, Navy, Department of Defense, Department of Energy, and EPA
Regions I, IV, V, and IX. He has also been advisor to the laboratory Director for special
technical/analytical functions. His knowledge and experience encompasses all analytical
aspects of an environmental laboratory including GC/MS (Volatiles and Semi-volatiles),
GC (Pesticides, Herbicides, PCBs, PAHs), HPLC (PAHs and Explosives), IC, ICP, AA,
TOX, TOC, Inorganic and Organic sample preparation, general chemistry, and Data
validation.

Mr. Fuson also has eight years experience as Quality Assurance Officer. His
responsibilities included acquisition and renewal of government, state, and local
certifications. The establishment and updating of the laboratory QA Manual, Standard
Operating Procedures, laboratory documentation (such as logbooks), accuracy and
precision statistical data, and QA reports to management. Responsibilities also included
monitoring analytical functions with respect to EPA and state protocols, issue
recommendations and corrective action for laboratory QA/QC requirements, perform
internal and external audits, and provide and evaluate blind QC check samples. He
established new techniques and programs for advanced analytical services including low
level cyanide analysis for samples with high sulfur concentration matrices, explosives
analysis using HPLC and IC, Solid Phase extraction of TRPH, Pesticide, PAH, and semi-
volatile samples, and mass spectral identification of C-S ring systems in high pH
matrices.

As Health and Safety Officer, he was responsible for all health and safety aspects of the .
laboratory including OSHA protocols established in 29 CFR 1900.1000, waste disposal
and recovery, chemical exposure limits for laboratory personnel, and emergency
evacuation systems.

EDUCATION UNIVERSITY OF WEST FLORIDA
Pensacola, Florida
Chemistry, BS

RELATED EXPERIENCE

1999-Present MITKEM CORPORATION

Warwick, Rhode Island
- Quality Assurance Director
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1990-1999

1989-1990

1984-1986

LAW ENG. & ENVIRON. SVCS.
Pensacola, Florida

- Technical Coordinator

- Quality Assurance Officer

- Operations Manager

- Health & Safety Officer

ENVIRON. CONTROL TECH, INC.
Ann Arbor, Michigan
- Senior Project Chemist

PIONEER LABORATORY, INC.
Pensacola, Florida
- GC/MS Chemist



EDWARD A. LAWLER
Operations Manager “

Mr. Lawler has over twenty years of experience in environmental laboratory operations.
He has extensive experience in managing laboratory workflow and in establishing and
maintaining customer relationships. He also has considerable experience in a wide range
of environmental chemical analyses, with a concentration in trace level volatile organics

analysis.

Mr. Lawler’s responsibilities include coordination and prioritization of all analytical
chemistry testing at Mitkem. This includes daily meetings with the organic and inorganic
laboratory supervisors and managers to insure all technical and schedule requirements are
met. Mr. Lawler also reviews laboratory data to insure QA/QC criteria have been
achieved, and provides final review of data reports prior to delivery to clients. Mr.
Lawler also manages certain significant analytical testing programs, acting as principal
technical liaison with the client.

Mr. Lawler’s previous experience includes various staff, management and senior
management positions at several environmental testing laboratories. Direct project
experience includes EPA CLP, Army MRD, Navy NEESA and NFESC, DOD
HAZWRAP and New York DEC ASP programs. Mr. Lawler has also provided expert
testimony at several Superfund trials including pre-trial consulting and trial witness
services.

EDUCATION: UNIVERSITY OF MASSACHUSETTS
Ambherst, Massachusetts
Environmental Sciences, BS

RELATED EXPERIENCE:

1997-Present MITKEM CORPORATION
Warwick, Rhode Island

-Operations Manager
]

1989-1997 NATIONAL ENVIRONMENTAL TESTING,
CAMBRIDGE DIVISION
Bedford, Massachusetts
-Division Manager
-Proposal/Contract Manager
-Director of Project Management



1983-1989

1978-1983

1978

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.
Boston, Massachusetts

-Project Manager

-Volatile Organic Laboratory Manager

ENERGY RESOURCES COMPANY, INC. - ERCO
Cambridge, Massachusetts

-Volatile Organics (GC) Manager

-Analytical Chemist-Volatile Organics Lab

-Analytical Chemist-Organic Preparation Lab

LAPUCK LABORATORIES, INC.
Watertown, Massachusetts
-Analytical Chemist-Wet Chemistry & Metals

-Microbiologist



CHIH-PING (JEREMY) SHIA
Organic Laboratory Manager

Dr. Shia is an analytical organic chemist with extensive experience in the analysis of
environmental samples using various spectroscopic techniques. He has performed a wide
variety of both routine and research and development analytical testing, including the
implementation of new state of the art methodology.

Dr. Shia’s responsibilities include providing technical chemistry support to the
Supervisors and staff of Mitkem’s volatiles, semivolatiles, gas chromatography and
sample preparation laboratories. He actively coordinates technical projects to insure all
QA/QC requirements are met, including both routine and special project requirements.
Dr. Shia plays a leading role in the development and implementation of organic
laboratory Standard Operating Procedures, and oversees statistical instrument and method
performance studies. Previously Dr. Shia worked in chemistry research and teaching

roles at two universities.

EDUCATION UNIVERSITY OF MASSACHUSETTS
Lowell MA
Chemistry, Ph.D.

NATIONAL TAIWAN UNIVERSITY
Taipeti, Taiwan
Chemistry, BS

RELATED EXPERIENCE

1996-Present MITKEM CORPORATION

Warwick, Rhode Island

- Organic Laboratory Manager

- Volatile Organic Laboratory Supervisor
- Senior Chemist

1990-1994 UNIVERSITY OF MASSACHUSETTS
Lowell, MA
- Teaching Assistant

1988-1989 NATIONAL TATWAN UNIVERSITY
Taipei, Taiwan
- Research Assistant
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YIHAI DING

Chemist, GC/MS and GC Laboratories

Mr. Ding has experience in a wide variety of analytical chemistry techniques, including GC,
GC/MS, HPLC and FTIR. His expertise includes the operation, calibration and maintenance of
sophisticated, computer controlled instrumentation.

Mr. Ding’s responsibilities include the daily tuning and calibration of analysis instrumentation,
monitoring QC criteria, sample analysis, review of results and mass spectra data, use of CLP
forms generation software and other statistical data evaluation software.

Mr. Ding’s prior experience includes research into the mechanisms and kinetics of various
biochemical processes. A large portion of this research has required the analysis of reactants and
products using state-of-the-art chemical instrumentation. Mr. Ding has also taught chemistry and
biochemistry laboratory courses at the university level.

EDUCATION MIDDLE TENNESSEE STATE UNIVERSITY
Murfreesbro, Tennessee
- Chemistry, MS

JILIN UNIVERSITY
Changchun, China
- Biochemistry, BS

RELATED EXPERIENCE
1998-Present MITKEM CORPORATION
Warwick, Rhode Island
- GC/MS Analyst
1994-1998 MIDDLE TENNESSEE STATE UNIVERSITY
Murfreesbro, Tennessee
- Researcher
- Laboratory Instructor, chemistry and biochemistry
1993-1994 NATIONAL ENZYME ENGINEERING LAB

Changchun, China
- Researcher



KAREN M. GAVITT

Inorganic Laboratory Manager

Ms. Gavitt has nearly ten years of experience in the analysis of environmental and
hazardous waste samples for both organic and inorganic analytes. A large portion of this
experience has involved the use of axial ICP, radial ICP, cold vapor AA and graphite
‘furnace AA for trace metals analysis.

Ms. Gavitt's responsibilities at Mitkem include management of the inorganic chemistry
laboratories including metals and conventional wet chemical analyses. Her duties include
the day-to-day scheduling of all analytical work in her department to meet program
turnaround and method holding time requirements. Ms. Gavitt is also responsible for the
technical and QC performance of a wide variety of methods, as well as development and
implementation of Standard Operating Procedures, method and instrument performance
measures, daily review of sample and QC data, training of laboratory staff and discussion
of program requirements and project status with Mitkem’s project managers and clients.

She was a GC/MS analyst during her most recent employment before joining Mitkem.
Ms. Gavitt also has experience in the analysis of samples for inorganic and organic
analyses by US EPA CLP protocols, New York State ASP protocols and various DOD
analytical programs.

EDUCATION DUQUESNE UNIVERSITY
Pittsburgh, Pennsylvania
Chemistry, BS

RELATED EXPERIENCE

1994-Present MITKEM CORPORATION

' Warwick, Rhode Island

. - Inorganic Laboratory Manager

1994 ENVIRONMENTAL SCIENCES SERVICES
Providence, Rhode Island
- GC/MS Analyst

1990-1994 CEIMIC CORPORATION
Narragansett, Rhode Island

- Trace Metals Laboratory Supervisor
- Organic Prep Lab Technician



ROBERTA A. CARVALHO

Semivolatile Organic Laboratory‘Supervisor

Ms. Carvalho has experience with analysis of environmental samples by a variety of analytical
techniques. Her responsibilities at Mitkem involve the coordination of semivolatile organics
analyses using GC/MS instrumentation. Her duties in this role include instrument calibration
and maintenance, sample analysis, review of sample and QC data, implementation of Standard
Operating Procedures, documentation of instrument and method QC criteria and coordination
with other laboratory sections.

Ms. Carvalho’s experience includes GC/MS, ICP/MS, GC, IC and AA techniques. She has used
this equipment in routine analysis and research roles. She has also taught chemical
instrumentation courses in a university setting. Ms. Carvalho has experience with the analysis of
a wide variety of terrestrial and marine sample matrices, as well as atmospheric samples. She
has participated in 20 offshore research cruises involving various responsibilities including co-
chief scientist. Her knowledge of chemical analysis of environmental media is wide-ranging and
diverse.

EDUCATION TEXAS A&M UNIVERSITY
College Station, Texas
- Chemical Oceanography, MS

TEXAS A&M UNIVERSITY
Galveston, Texas
- Marine Biology, BS

RELATED EXPERIENCE
1998-Present MITKEM CORPORATION
‘ Warwick, Rhode Island
- GC/MS Analyst
1998 LAWLER, MATUSKY & SKELLY ENGINEERS

Somerset, Massachusetts
- Environmental Field Technican



1997 U.S. GEOLOGICAL SURVEY
Woods Hole, Massachusetts
- Technical Consultant, Marine Geochemistry Division

1990 - 1997 TEXAS A&M UNIVERSITY
College Station, Texas
- Graduate Student Teacher, Analytical Instrumentation
- Researcher, Oceanographic and Environmental
Research Laboratory



YIHAI DING

Chemist, GC/MS and GC Laboratories

Mr. Ding has experience in a wide variety of analytical chemistry techniques, including GC,
GC/MS, HPLC and FTIR. His expertise includes the operation, calibration and maintenance of
sophisticated, computer controlled instrumentation.

Mr. Ding’s responsibilities include the daily tuning and calibration of analysis instrumentation,
monitoring QC criteria, sample analysis, review of results and mass spectra data, use of CLP
forms generation software and other statistical data evaluation software.

Mr. Ding’s prior experience includes research into the mechanisms and kinetics of various
biochemical processes. A large portion of this research has required the analysis of reactants and
products using state-of-the-art chemical instrumentation. Mr. Ding has also taught chemistry and
biochemistry laboratory courses at the university level. ’

EDUCATION MIDDLE TENNESSEE STATE UNIVERSITY
Murfreesbro, Tennessee
- Chemistry, MS

JILIN UNIVERSITY
Changchun, China
- Biochemistry, BS

RELATED EXPERIENCE

1998-Present MITKEM CORPORATION
Warwick, Rhode Island
- GC/MS Analyst

1994-1998 MIDDLE TENNESSEE STATE UNIVERSITY
t Murfreesbro, Tennessee
- Researcher
- Laboratory Instructor, chemistry and biochemistry

1993-1994 NATIONAL ENZYME ENGINEERING LAB
Changchun, China
- Researcher



GONGMIN LEI

Gas Chromatography Lab Manager

Mr. Lei has several years of experience in the analyses of samples for Pesticide and PCBs. He
also has experience in the extraction of analyses of hydrocarbons in water and sediments by GC-

FID and GC-MS techniques.

As manager of Mitkem’s gas chromatography laboratory Mr. Lei is responsible for the daily
scheduling of all GC analyses including pesticides, PCBs, herbicides, petroleum hydrocarbons,
and specialty testing. Mr. Lei is also responsible for the implementation of Standard Operating
Procedures, the production and review of sample and QC results, the documentation of
instrument and method performance data and the training of analytical staff. Mr. Lei is familiar
with the use of the Target software package to provide EPA CLP and New York State ASP
deliverables on a wide variety of GC analysis methods. :

Prior to joining Mitkem Mr. Lei gained extensive experience in the application of analytical
chemistry techniques to a wide variety of environmental problems, both in the US and in China.
He has worked as a researcher in both university and government organizations dedicated to
managing environmental issues.

EDUCATION UNIVERSITY OF MASSACHUSETTS
Boston, Massachusetts
- Environmental Sciences, MS

NANKAI UNIVERSITY

Tianjin, China

- Environmental Analytical Chemistry, MS
- Chemistry, BS

RELATED EXPERIENCE

1996-Present MITKEM CORPORATION
Warwick, Rhode Island
- Pesticide/PCB Lab Manager

1993-1996 UNIVERSITY OF MASSACHUSETTS
Boston, Massachusetts
- Research and Teaching Assistant



~

1987-1993

1984-1987

TIANJIN INSTITUTE OF ENVIR. PROTECTION
Tianjin, China o
- Environmental Engineer

NANKAI UNIVERSITY
Tianjin, China
- Research Assistant
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PAUL T. BOUDRIA

Organic Preparation Laboratory Supervisor

Mr. Boudria is responsible for the daily workflow management and supervision of the
organic sample preparation laboratory. In this role he evaluates incoming sample
analysis requests, schedules sample and QC analyses, reviews data, interfaces with the
supervisors of the GC and GC/MS laboratories to insure all technical and schedule
requirements are met. He also provides training to laboratory staff, develops and reviews
Standard Operating Procedures, implements new methods, performs and evaluates
method performance documentation.

Mr. Boudria is thoroughly familiar with U.S. EPA and SW846 methodologies and sample
extraction and cleanup protocols. He has also worked on a contract basis for a major
pharmaceutical company specializing in hazardous and other chemical waste
management, including OSHA hazardous waste operators duties and training.

EDUCATION BRIDGEWATER STATE COLLEGE
Bridgewater, Massachusetts
Chemistry/Geology, BS

RELATED WORK EXPERIENCE

1998-Present MITKEM CORPORATION
’ Warwick, Rhode Island
- Preparation Laboratory Supervisor

1998 PFIZER PHARMACEUTICALS
Groton, Connecticut
- Contract Hazardous Waste Specialist/Chemist

1996-1998 MITKEM CORPORATION
Warwick, Rhode Island

) - Preparation Laboratory Chemist
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LEONARD A. RANALLI

Chief Financial Officer

Mr. Ranalli has an extensive financial and business background. He brings to the Mitkem
Corporation 18 years of banking experience. His expertise is in operations and financial
management.

EDUCATION: BROWN UNIVERSITY
Providence, Rhode Island
Sociology, BA

RELATED EXPERIENCE:

1994-Present MITKEM CORPORATION
Warwick, Rhode Island
- Chief Financial Officer

1992-1994 OLD STONE BANK
Providence, Rhode Island
- Assistant Vice President/
Commercial Real Estate Officer

1990-1992 EASTLAND BANK
N Woonsocket, Rhode Island
- Assistant Vice President/
Commercial Loan Officer

1981-1990 RHODE ISLAND HOSPITAL TRUST
1 NATIONAL BANK
Providence, Rhode Island
- Loan Officer
- Credit Analyst
- Operations Manager, Wire Transfer Department

- Operations Manager, Purchasing Department



PAUL A. SENECAL

El

Marketing Director

Mr. Senecal has several years of experience in marketing and client services in the
environmental laboratory industry as well as a strong scientific background. His duties
include business development, project management and building and maintaining client
relationships.

Mr. Senecal works with engineers, consultants and government clients to develop and
define the scope of analytical chemistry programs. He has experience in the set-up and
management of a wide variety of site assessment and monitoring projects. This
experience includes programs performed under the auspices of the New York State DEC,
the US EPA, Armmy and Air Force environmental agencies. He also has managed a

" number of large-scale analysis programs for commercial and industrial clients. He is

familiar with the method and QC requirements of these analytical programs, the
evaluation of samples received at the laboratory for compliance with program
requirements, the communication of any technical or schedule issues developed during
the sample analysis process.

Prior to his employment at Mitkem Mr. Senecal worked for a large multi-location
environmental testing laboratory participating in a wide variety of government and private
chemistry programs.

EDUCATION: ST. LAWRENCE UNIVERSITY
Canton, New York
Biology, BS

RELATED EXPERIENCE:

1995-Present MITKEM CORPORATION
Warwick, Rhode Island

- Account Executive

1993-1995 PACE, INCORPORATED
Minneapolis, Minnesota
- Account Executive
- Client Services Technician
- Chemist

1992 MINNESOTA PUBLIC LOBBY
Minneapolis, Minnesota
- Field Manager



6.2

6.4

QA Plan

Section No 6 rev 2
Date Initiated 1/15/94
Date Revised 07/31/00
Page 2 of 2

Representativeness:

Analytical data should represent the sample analyzed regardless of the
heterogeneity of the original sample matrix. In most cases, representativeness is
achieved by mixing the laboratory sample well before removing a portion for
analysis. On occasion, multi-phase laboratory samples may require that each
phase be analyzed individually and reported in relation to its proportion in the
whole sample.

Completeness:
The completeness goal is 100% in all cases and includes:

e Analysis of all samples;

e Generation and analysis of all required QC samples;

e Sufficient documentation of associated calibration, tuning and standardization;
¢ Records of data reduction processes, including manual calculations.

While the laboratory staff is responsible for achieving the completeness objective
stated above, completeness is ensured by assigning each project a specific project
manager whose functions include sample management and tracking.

Comparability:

To assure comparability, MITKEM employs established and approved analytical
methods (e.g. USEPA protocols), consistent analytical bases (dry weight, volume,
etc.) and consistent reporting units (mg/Kg, pg/L, etc.). Where data from
different samples must be comparable, the same sample preparation and analysis
protocols are used for all of the samples of interest.



BENJAMIN F. DODGE

Account Executive

-«

Mr. Dodge oversees day-to-day program management of in-house projects and serves as
technical liaison to clients. In this role Mr. Dodge is responsible for defining project
scope through discussion with the client, determination of proper analytical methodology,
development of price quotations, discussion of technical and schedule issues with
laboratory personnel, reviewing client requests on chain of custody and sample
transmittal documentation, resolution of any problems in sample delivery or
documentation, review of project log-in information, monitoring project status and
communication of status information to the client, discussion of results and
communication of questions or technical interpretation with the client, and follow-up on
completed projects. -

Mr. Dodge has managed a wide variety of analytical services projects at Mitkem,
including site investigation, remedial support, long-term landfill monitoring, industrial
wastewater and hazardous waste programs, A number of these programs have involved
the production of EPA Contract Laboratory Program (CLP) data deliverables, or New
York State Analytical Services Protocol (ASP) deliverables and methodology. A
significant portion of the programs managed by Mr. Dodge have involved rapid
turnaround analytical services, requiring a high level of program management.

EDUCATION EASTERN CONNECTICUT COLLEGE
Willimantic, Connecticut
Environmental Science, BS

RELATED WORK EXPERIENCE

1996-Present MITKEM CORPORATION
Warwick, Rhode Island
- Project Coordinator
- Sample Custodian
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QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS

OF PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS AND
COMPARABILITY

As part of the evaluation component of the overall QA Program, laboratory results are
compared with the data quality indicators defined as follows:

e Precision: the agreement of reproducibility among individual measurements of the
same property, usually made under identical conditions.

e Accuracy: the degree of agreement of a measurement with the true or accepted value.

¢ Representativeness: the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations of a sample of a finite process
condition, or of a finite environmental condition.

e Completeness: a measure of the amount of valid data obtained from a measurement
system compared with the amount that was expected to be obtained under normal
conditions.

e Comparability: an expression of the confidence with which one laboratory data set
can be compared with another laboratory data set in regard to the same property and
laboratory sample population.

Quality Assurance objectives may vary by project and requested parameters. The
accuracy, precision, and representativeness of data will be functions of the origins of the
sample material, the procedures used to analyze samples and generate data, and the
specific sample matrices involved in each project. Quality control practices utilized in
the evaluation of these data quality indicators include blanks, replicates, spikes,
standards, check samples, calibrations and surrogates. The process for quantifying or
assessing the above indicators for data quality are addressed in Section 15.

6.1 Precision and Accuracy:

For each parameter analyzed, the QA objectives for precision and accuracy will
be determined from:

e Published historical data;
e Method validation studies;
e MITKEM experience with similar samples and/or;

e Project-specific requirements, such as those stipulated by the USEPA in the
CLP protocols and control documents.
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SAMPLING PROCEDURES

For most projects, outside sampling teams deliver or send samples to the MITKEM
laboratory. When sampling by MITKEM personnel is required, the sampling team
follows the sampling procedurcs outlined in the EPA/SOW Test Methods for Evaluating
Solid Wastes, SW-846, 3 Edition, or procedures found in the EPA ”Handbook for
Sampling and Sample Preservation of Water and Wastewater”.

Appropriately prepared sample containers are supplied by MITKEM at clients’ request.
When required, preservatives are added to the sample containers. Tables 7-1 through 7-3
provide the MITKEM Recommended Methods for Sampling, Sample Volume and
Preservation of Samples for Analysis. Additional sample volumes may be required if
additional QC functions are to be performed.

Holding times for SW846, CLP Methods, Standard Methods and certain USEPA methods
are different and are presented in Tables 7-1 to 7-3.
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Solid?
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Recommended Container, Preservation Techniques and Holding Times

Method

8260B, 5030B

8260B, 5035

Aqueous

Semivolatile Organics

Solid

Aqueous

8260B, 5030B

3540C, 3550B
8270C

3510C, 3520C
8270C

Polychlorinated Biphenyls

Solid

Aqueous

3540C, 3550B
8082

3510C, 3520C
8082

Organochlorine Pesticides

Solid

Aqueous

Chlormated Herbicides

Solid

Aqueous

3540C, 3550B
8081A

3510C, 3520C
8081A

8151A
8151A

8151A

for

SW-846 Analyses

Containers

Amber glass jar
with Teflon lining

40mL vial or Encore
with Teflon lining

40mL VOA Vials
with Teflon septum

Amber glass jar
with Teflon lining
Amber glass bottles
with Teflon lining
Amber glass jar
with Teflon lining
Amber glass bottle
with Teflon lining
Amber glass jar
with Teflon lining
Amber glass bottle
with Teflon lining
Amber glass jar

with Teflon lining

Amber glass bottle

Required*
Volume

Minimal head-
space in jar

5.0gram * 0.5

40mL

30gram

30gram

1L

30gram

IL

30gram

1L

Holding
Preservation Times
4°C 14 days

4°C, unpreserved 48 hours

DI Water

14 days

-10 to -20°C

Sodium bisulfate 14 days
-10 t0 -20°C, 4°C

Methanol _ l4days

4°c

4°C 14 days

HCI, pH<2

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
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with Teflon lining
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Analysis within 40 days
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Table 7-1 (cont’d)
Recommended Containers, Preservation Techniques and Holding Times
for
SW846 Analyses
Required* Holding
Analytes Method Containers Volume Preservation Times
Total Petroleum Hydrocarbons
Gasoline Range Organics
Solid 8015M, 5030B Amber glass jar Minimal head- 4°C 14 days
With Teflon lining space 1n jar
Solid * 8015M, 5035  40mL vial or Encore 50gram+05  4°C, unpreserved 48 hours
. with Teflon lining
f DI Water 14 days
-10 to -20°C
I Sodwum bisulfate 14 days
-10 t0 -20°C, 4°C
T Methanol l4days
4°c
Aqueous 8015M, 5030B  40mL VOA vials 40mL 4°C 14 days
With Teflon septum HCl, pH<2
Diesel Range Organics
Solid 3540C, 3550B  Amber glass jar 30gram 4°C Extraction within 14 days
, 8015M with Teflon lining Analysis within 40 days
Aqueous 3510C, 3520C  Amber glass bottle IL 4°C Extraction within 7 days
8015M with Teflon lining H,SO,, pH<2  Analysis within 40 days
Total Metals except Mercury and Chromium (VI)
Solid 3050B Amber glass jar 10g 4°C 180 days
N 6010B with Teflon lining
Aqueous 3005A, 3010A  Polyethylene bottle 100mL HNO;, pH<2 180 days
Chromium (VI)
Solid © T196A Amber glass jar 10g 4°C Digestion within 30 days
with Teflon lining Analysis within 96 hours
ﬁ Aqueous 7196A Polyethylene bottle 25mL 4°C 24 hours
Mercury
Solid T471A Amber glass jar 10g 4°C 28 days

Aqueous 7470A Polyethylene bottle 100mL 4°C 28 days



Cyanide
Solid

Aqueous

Flashpoint
Aqueous

9012

9012

1010

Amber glass jar
with Teflon lining

Polyethylene bottle

Amber glass bottle
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I'INO3, pH<2
lg 4°C 14 days
50mL 4°C 12 days
NaOH, pH>12

30mL 4°C 28 days



Analytes
Volatile Organics

Solid

Aqueous '

Semtvolatile Organics

Solid

Aqueous

Method

CLP/ASP

CLP/ASP

CLP Low

CLP/ASP

CLP/ASP

CLP Low

Organochlorine Pesticide/PCB

Solid

Aqueous

Cyanide
Solid

Aqueous

CLP/ASP

CLP/ASP

CLP Low

CLP/ASP

CLP/ASP

Total Metals except Mercury

Solid

Aqueous

CLP/ASP

CLP/ASP

Table 7-2

CLP/ASP Analyses
Required*

Containers Volume
Amber glass jar Minimal head-
with Teflon lining space 1n jar
40mL VOA vials 40mL
with Teflon septum
40mL VOA vials 40mL
with Teflon septum
Amber glass jar 30gram
with Teflon lining
Amber glass bottle 1L
with Teflon lining
Amber glass bottle 1L
with Teflon lining
Amber glass jar 30gram
with Teflon lining
Amber glass bottle 1L
with Teflon lining
Amber glass bottle IL
with Teflon lining
Amber glass jar 2gram
Polyethylene bottle 50mL
Amber glass jar 2gram
Polyethylene bottle 100mL
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Holding
Preservation Times
4°C 10 days from VTSR
4°C 10 days from VTSR
HCl, pH<2
4°C 10 days from VTSR
HCI], pH<2
4°C 10 days from VTSR
Analysis within 40 days
4°C 5 days from VTSR
Analysis within 40 days
4°C 5 days from VTSR
Analysis within 40 days
4°C 10 days from VTSR
Analysis with 40 days
4°C 5 days from VTSR
Analysis within 40 days
4°C 5 days from VTSR
Analysis within 40 days
4°C 12 days from VTSR
4°C 12 days from VTSR
NaOH, pH>12
4°C 180 days from VTSR
HNO;, pH<2 180 days from VTSR
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) Table 7-2 (con’t)
. Recommended Container, Preservation Techniques and Holding Times
For
CLP/ASP Analyses
- Required* Holding
» Analytes Method Containers Volume Preservation Times
Mercury
Solid CLP/ASP Amber glass jar 10gram 4°C 26 days from VTSR
Aqueous CLP/ASP Polyethylene botile 100mL 4°C 26 days from VTSR
HNO,, pH<2
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Table 7-3
Recommended Containers, Preservation Techniques and Holding Times
for
Other Analyses
Required* Holding
Analytes Method Contaners Volume Preservation Times
Volatile Organics
Aqueous 624 40mL VOA vials 40mL 4°C 14 days
with Teflon septum HCI, pH<2
524.2 40mL VOA wials 40mL 4°C 14 days
with Teflon hining HCI, pH<2
Semivolatile Organics
Aqueous 3510C,3520C  Amber glass bottle IL 4°C Extraction within 7 days
625 with Teflon lining Analysis within 40 days
Organochlonne Pesticide/PCB
Aqueous 3510C, 3520C  Amber glass bottle IL 4°C Extraction within 7 days
608 with Teflon lining Analysis within 40 days
EDB/DBCP
Aqueous 504.1 40mL VOA wvials 35mL 4°C 28 days
with Teflon septum HCI, pH<2
MA Extractable Petroleum Hydrocarbons (EPH) .
Solid 3540C, 3550B  Amber glass jar 30gram 4°C Extraction within 7 days
MADEP with Teflon lining Analysis within 40 days
Aqueous 3510C,3520C  Amber glass bottle IL 4°C Extraction within 14 days
MADEP with Teflon lining ) HCl, pH<2 Analysis withing 40 days
MA Volatile Petroleum Hydrocarbons (VPH)
Solid MADEP Amber glass jar 30gram 4°C 14 days
with Teflon lining 15mL Methanol
Aqueous MADEP 40mL VOA vial 40mL 4°C 14 days
with Teflon lining HCI, pH<2
O1l & Grease (
Aqueous 1664 Amber glass bottle 1L 4°C 28 days
with Teflon lining HCl, pH<2 =~
Alkalinity
Aqueous SM2320 Polyethylene bottle 100mL 4°C 24 hours
Ammonia
Aqueous SM4500NH3B  Polyethylene bottle 100mL 4°C 28 days
HzSO4, pH<2
Chloride

Aqueous SM4500C1B  Polyethylene bottle 100mL 4°C 28 days




Analytes
COD

Aqueous

Color
Aqueous

Nitrates
Aqueous

Nitrite
Aqueous

Orthophosphate
Aqueous

Total phosphate
Aqueous

Phenols
Aqueous

Sulfates
Aqueous

Sulfide
Total
Aqueous

Reactivity
Solid

Aqueous

Table 7-3 (cont’d)

Recommended Containers, Preservation Techniques and Holding Times

Method

SM5220C, D

SM2120B

SM4500NO3 E

SM4500NO2 b

SM4500-P, E

SM4500-P B, E

SM5530B
SM5530C

SM4500S04 E

SM4500-S D

Chapter 7
SW846

Total Organic Carbon (TOC)

Solid

Aqueous

9060

415.1

for
Other Analyses

Required
Containers Volume
Amber glass bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL

50mL
Polyethylene bottle 250mL
Polyethylene bottle S0mL
Polyethylene bottle 50mL
Amber glass jar 10gram
Polyethylene bottle 250mL
Amber glass jar 20g
40mL VOA vials 40mL
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Holding
Preservation'  Times
4°C 28 days
H2S04, pH<2
4°C Immediate
4°C 48 hours
H,SO,, pH<2 7 days
4C 48 hours
4°C 48 hours
4°C 24 hours
HCI, pH<2 28 days
4°C 28 days
H,SO,, pH<2
4°C 28 days
4°C 28 days
4°C 28 days
4°C 28 days
4°C 14 days
4°C 28 days

HCI, pH<2



SR

L

- T

Table 7-3 (cont’d)

Recommended Containers, Preservation Techniques and Holding Times

Analytes Method
TKN

Aqueous SM4500Norg C
Total Solids (TS)

Aqueous SM2540B

Total Dissolved Solids (TDS)
Aqueous SM2540C

Total Suspended Solids (TSS)

Aqueous SM2540D
Settleable Solids
Aqueous SM2540F

For
Other Analyses

Required* Holding
Containers Volume Preservation Times
Polyethylene bottle or S0mL 4°C 28 days
Amber glass bottle H,SO,, pH<2
Polyethylene bottle 200mL 4°C 7 days
Polyethylene bottle 200mL 4°C 7 days
Polyethylene bottle 200mL 4°C 7 days
Polyethylene bottle 200mL 4°C 48 hours
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* These represent minimum required volume. Additional sample volumes should be collected to minimize headspace loss for volatile
analysis. Additional sample aliquot are also required to perform QA/QC functions (e.g. spikes, duplicates), % moisture for solid

samples and sample re-analysis (if needed).

? For Massachusetts analyses, the volatile soil samples are to be preserved in methanol in the field.
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8.0 SAMPLE CUSTODY

8.1

8.2

Chain of Custody:

Samples are physical evidence collected from a facility or the environment. In
hazardous waste investigations, sample data may be used as evidence in (EPA)
enforcement proceedings. In support of potential litigation, laboratory chain-of-
custody procedures have been established to ensure sample traceability from time
of receipt through the disposal of the sample.

‘A sample 15 considered to be in the custody under the following conditions:

e Itisin an authorized person’s actual possession, or

 Itisinan authorized person’s view, after being in that person’s physical
possession, or

e It was in an authorized person’s possession and then was locked or sealed to
prevent tampering, or

e [tisin asecure area.

Chain-of-custody originates as samples are collected. Chain-of-custody
documentation accompanies the samples as they are moved from the field to the
laboratory with shipping information and appropriate signatures indicating
custody changes along the way. ‘

Laboratory chain-of-custody is initiated as samples are received and signed for by
the Sample Custodian or his/her designate at MITKEM. Documentation of
sample location continues as samples are signed in and out of the central storage
facility for analysis in the several MITKEM departments using the Sample
Tracking Forms (Fig 8.4-1). After analysis, any remaining sample is held in the
central storage area to await disposal.

Laboratory Security:

Samples at MITKEM are kept within the secure areas during all stages of
residence, including the periods of time spent in preparation for analysis, while
undergoing analysis and while in storage.

The entire laboratory is designated as a secure area. The doors to these areas are

under continuous surveillance or are kept locked after regular business hours and
may only be accessed by key. Only authorized personnel are allowed to enter the
secure areas. Visitors to the laboratory must be accompanied by MITKEM staff

members.
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Duties and Responsibilities of Sample Custodian:

Duties and responsibilities of the Sample Custodian include but are not limited to:

8.3.1

8.3.2

833

834

8.3.5

8.3.6

8.3.7

8.3.8

8.3.9

Receiving samples.

Inspecting and documenting sample shipping containers for
presence/absence and condition of:

8.3.2.1 Custody seals, locks, “evidence tape”, etc.;
8.3.2.2 Container breakage and/or container integrity.

Recording condition of both shipping containers and sample containers
(cooler temperature, bottles, jars, cans, etc.).

Signing Documents shipped with samples (i.e. air bills, chain-of-custody
record(s), Sample Management Office (SMO) Traffic Reports, etc.)

Verifying and recording agreement or non-agreement of information on
sample documents (i.e. sample tags, chain-of-custody records, traffic
reports, air bills, etc.). If there is non-agreement, recording the problems,
contacting the client for direction, and notifying appropriate laboratory
personnel. (Client’s corrective action directions shall be documented in
the case file.)

Initiating the paper work for sample analyses on laboratory documents
(including establishing sample project files) as required for analysis or
according to laboratory standard operating procedures.

Label samples with laboratory sample identification numbers, and cross-
referencing laboratory numbers to client numbers and sample tag numbers.

Placing samples and spent samples into appropriate storage and/or secure
areas.

Controlling access to sample in storage and assuring laboratory standard
operating procedures are followed when samples are removed from and
returned to storage.

8.3.10 Where applicable, making sure that sample tags are removed from the

sample containers and included in the project file.
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8.3.11 Where applicable, accounting for missing tags in a memo to the file or
documenting that the sample tags are actually labels attached to sample
containers or were disposed of, due to suspected contamination.

8.3.12 Monitoring storage conditions for proper sample preservation such as
refrigeration temperature and prevention of cross-contamination.

8.3.13 Sending shipping containers, prepared sample bottles and sample
instructions to clients who request them.

8.3.14 Recording temperatures of freezers and refrigerators in the laboratories.

Sample Receipt:

Sample shipments are received at MITKEM by the Sample Custodian or his/her
designated representative. Unless the shipment is a continuation of a previous
project, a new project file is started for the sample. The information is logged
into the Sample Receipt Logbook (Figure 8.4-1).

The cooler is inspected for the following (if applicable) and documented on the
Sample Login Form (Figure 8.4-2) for USEPA CLP samples and on the Sample
Condition Form (Figure 8.4-3) for the other samples:

» Custody seal (conditions and custody number)
e Air bill (courier and air bill #) -

The cooler is then opened and the following checked (in order). Make sure the

hood is turned of when the cooler is opened.

* Chain of custody record (or traffic report). These are usually taped to the
inside of the cover.

* Cooler temperature (use temperature blank if available) using the temperature
gun.

¢ Coolant condition (e.g. ice intact, melted)
Radioactivity using the Geiger counter.

The Sample Custodian will perform the following:

¢ Remove the sample containers and arrange them in the same order as
documented in the chain of custody report.

e Inspect condition of the sample containers.

* Assign laboratory sample ID and cross reference the laboratory ID to the
client ID.

* Remove tags and place in the project file.

o Check preservative and document in the Sample Condition Form (Figure 8.4-
3) if needed.

* Peer review to ensure proper cross referencing and labeling of sample
containers.
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Any discrepancies or problems are noted in the Sample Condition Notification
Form (Figure 8.4-4).

Depending on the project, the sample custodian may directly inform the client of
the discrepancies or convey the information to the project manager who will in
turn inform the client.

Following the resolution of any problems or discrepancies, the Sample Custodian
signs the Sample Receipt Form and originates a file for the set of samples,
including in it the Sample Receipt Form, chain of custody records, and shipping
information.

When the Sample Custodian is not available to receive samples, the sample
container is signed for by another MITKEM staff member, the time, date and
name of the person receiving the container are recorded on the custody records.

In addition, if present, custody seal number is recorded and the cooler temperature
is measured and recorded on the Sample Condition Form. The samples are then
stored in the centralized walk-in refrigerator in the sample receipt area. The
sample receipt area is located in the secure area of the laboratory. The samples
are officially received and documented by the Sample Custodian or designee
before the next business day.

At times, samples will be sent to another lab for analysis not performed at
MITKEM. These subcontracted analyses will be performed by laboratories that
are certified to perform the analyses. These samples are placed in bubble bags to
prevent breakage and stored in a cooler with ice. The samples are either hand
delivered to a local sub-contract lab or air courier with MITKEM chain-of-
custody (Figure 8.4-5).

Sample Log-in Identification:
8.5.1 Sample Identification;

To maintain sample identity, each sample received at MITKEM is
assigned a unique sample identification (Sample ID) number. Samples are
logged into MITKEM via the ChemWare Horizon Laboratory Information
Management System (LIMS).

After inspecting the samples, the Sample Custodian assigns each sample a
MITKEM Sample ID Number. These Numbers are assigned sequentially
in chronological order. MITKEM Sample Identification Numbers appear
in the following format: Wxxxxyyy
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where: W — represents the current year with 6 for 1999
Xxxx —represents a four digit project number which is
assigned sequentially
Yyy — represents the sample number within the group or
case.

For example, the fifth sample of the 20™ case of 1999 would have the
number: 60020005

The MITKEM Sample ID Numbers are recorded on the Sample Login
Form (Figure 8.4-2) for USEPA CLP samples and on the Sample
Condition Form (Figure 8.4-3) for the other samples. Information on
these forms cross - reference the Sample ID Numbers with SDG numbers,
sample tag numbers and/or other client identifiers. Each sample is clearly
labeled with its MITKEM Sample ID Number by the Sample Custodian.
The same sample ID Number appears on the LIMS status report, on each
sample preparation container and extract vial associated with the sample.

8.5.1.1 Sample Extract Identification:

As described in Section 8.5.1, a sample extract is identified with
the same unique sample identification number as the sample from
which it derives. In addition, it bears one of the following
prefixes:

For Organic Analyses:

S for Semivolatile Organics

F for TPH

EPH for Extractable Petroleum Hydrocarbons

0&G for Oil and Grease

H for Herbicides

P for Pesticides

B for PCBs

P is also used for CLP analysis when Pesticide and PCB are
analyzed as a single analysis.

For Inorganic Analyses:

I for ICAP analysis

Z for Zeeman Graphite Furnace analysis
C for Cyanide analysis

N for Ammonia analysis

S for Sulfite analysis
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