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1.0 INTRODUCTION

This site-specific Sampling and Analysis Plan (SAP) has been prepared by Delaware Engineering,
P.C. (Delaware) on behalf of Burmah Castrol Trading Limited (BC) for the Columbia Cement
Company, Inc. (CCC) site (Site # 1-30-052) located at 159 Hanse Avenue in Freeport, New York.
This SAP contains both a Field Sampling Plan (FSP) and a Quality Assurance Project Plan (QAPjP).
It outlines the data quality objectives and details the specific sampling procedures and the relevant
sampling and analytical protocols to ensure that the data collected during the remedial investigation
(RI) are of sufficient quality to support remedial decisions.

1.1 SITE LOCATION, DESCRIPTION AND BACKGROUND
1.1.1 Site Location

The approximately two-acre Site is located in an extensively developed industrial and commercial
area in the Village of Freeport in Nassau County, New York. The Site is situated approximately
4,000 feet south of the Sunrise Highway and 2,000 feet west of the Meadowbrook State Parkway.
Locally, the Site is east and north of Hanse Avenue, south of Rider Place and west of Buffalo
Avenue Extension (Figure 1).

1.1.2 Site Description

The Site slopes very gently from north to south; all elevations are greater than five feet and less than
ten feet above mean sea level. A survey benchmark was established by Rust Environment &
Infrastructure (Rust) on utility pole F34, located along the middle of the eastern property line, and
an assumed datum of 100.00 was applied. The range of elevations encountered on the Site is from
97.63 1o 99.07 feet.

Industrial and commercial facilities bordering the Site include a Columbia Cement warehouse to the
north, Lea Ronal Specialty Chemicals Worldwide (224-272 Buffalo Avenue Ext.) to the east, the
Knickerbocker building to the south, and Farber Plastics (162 Hanse Avenue) to the west.

The Site is located approximately 500 feet east of the Freeport Creek, approximately 1,000 feet to
the west of the Stadium Park Canal (also referred to as the Merrick River), and 4,000 feet to the
northwest of Merrick Bay on the southeast shore of Long Island. The local storm water drainage
system serving CCC discharges into Freeport Creek.

1.1.3 Site Background

CCC had manufactured various grades of contact cement and other industrial/commercial adhesives
at this location since 1969. The main building is improved with office space, a mill room, two
mixing rooms, two filling rooms, two storage rooms, a hazardous waste containment area, a small
warehouse/reuse station, a temporary storage area and an unloading/loading area. Fifteen-foot wide
ingress and egress easements are located along the northern and southern property boundaries. A
parking lot for CCC employees is located west of the building. The southeastern portion of the Site

DELAWARE ENGINEERING, P.C. Page 5
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Figure 1 Columbia Cement Site Location
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is paved and serves as an unloading and storage area for process chemicals. Ten 8,000-gallon
underground storage tanks (USTs) are present in this area.

The Village of Freeport operated a municipal landfill in this prior to its development for
commercialfindustrial use. Representatives of the Village indicate that the land filling ceased in the
1960°s and that development of this portion of Freeport began soon thereafter. The CCC operations
are the first and only commercial/industrial activity at the Site since the land filling ceased.

Spill Incident

On April 28, 1988, Quadrel Brothers of Rahway, New Jersey, delivered approximately 3,500 gallons
of 1,1,1-trichloroethane (1,1,1-TCA) to the Site. During delivery, the truck became over pressurized
and the tanker buckled. As a result, TCA spilled onto the adjacent pavement. The New York State
Department of Environmental Conservation (NYSDEC) was promptly notified, and emergency
response to the spill incident was provided by the NYSDEC Region 1 Spill Response Unit.

Approximately 1,740 gallons of TCA remaining in the tank trailer was drained into 55 gallon drums
while the approximately 1,760 gallons of spilled material flowed towards an on-Site dry well. As a
result, some of the material entered a storm sewer outlet. The storm water sewerage system
ultimately drains into Freeport Creek, roughly 1,000 feet to the northwest of the TCA Spill Area.
Immediate clean-up activities consisted of: 1) Removing liquid and approximately ten yards of soil
from the noted dry well and 2) Removing liquid material from the Village of Freeport storm drain
system. The drainage system was purged until sampling results showed concentrations of TCA
below 50 parts per billion (ppb). At this time, three exploratory soil borings were advanced and one
shallow overburden monitoring well was installed. Split spoon samples taken from two of the
borings revealed TCA concentrations in soil ranging from 67 to 42,649 parts per million (ppm).

Following the TCA Spill, a new (northern) underground tank farm, comprised of five 8000-gallon
tanks, was installed to the north of the aforementioned dry well/storm water basin. After completion
of the northern underground tank farm installation, a concrete pad was installed over both the
northern and southern tank farms. In February of 1989, the concrete pad was removed and replaced
with a thicker concrete pad because of cracking noted in the original pad.

1.2 SCOPE OF WORK

As discussed in Section 2.0 of the Phase I Remedial Investigation/Feasibility Study Work Plan,
the proposed scope of work for the remedial investigation includes the following activities:

. Drill three borings near the spill area (SB-98-1, SB-98-3, SB-98-4), one in the storm
drain located in the spill area (SB-98-2) and one (SB-98-5) in the dry well located
south of the spill area, and collect soil samples for VOC field screening and
laboratory analysis,

DELAWARE ENGINEERING, P.C. Page 7
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Burmeh Castrol Trading Limited
Columbia Cement Company/Site # 1-30-052 — Sampling and Analysis Plan

* Drill and install one shallow and one deep monitoring well to the east of the spill
area, including the collection of continuous split spoon soil samples, field
photoionization (PID) screening of all samples and laboratory analysis of selected
soil samples;

. Drill and install two deep monitoring wells, one at the west-southwest comner of the
site adjacent to existing shallow monitoring well MW-97-1S and one a the west-
northwest corner adjacent to MW-97-2S. Collect continuous split spoon soil samples
with field PID screening and laboratory analysis of selected soil samples;

. Measurement of groundwater levels in all on-site monitoring wells (at least two
separate events) during different seasons of the year than the existing data;

. Development of the four new monitoring wells;

. Perform in-situ hydraulic conductivity testing in the four new monitoring wells;

. Collect groundwater samples from all thirteen on-site monitoring wells for laboratory
analysis;

. Field PID screening of sediments in all on-site dry wells and collection and laboratory

analysis of sediment samples. Also, confirm dry well discharge (i.e., are the dry
wells interconnected) and storm water discharge points;

. Drill a shallow soil boring (SB-98-6) in the vicinity of former boring TB-97-6 for
field PID screening and laboratory analysis;

. Drill a soil boring (BSB-98-7) in a background location to be selected by Delaware
Engincering and NYSDEC personnel. Collection and laboratory analysis of
background soil boring samples; and,

. Collection of vadose zone soil gas samples with field PID screening and laboratory
analysis of twenty percent of the samples. Collection and analysis of a background
ambient air sample.

DELAWARE ENGINEERING, P.C. Page 8
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20  FIELD SAMPLING PLAN

This section outlines the procedures that will be used in the collection of soil gas, soil/sediment, and
groundwater samples and the parameters for which each sample will be analyzed. A summary of the
samples to be collected and the required analyses and necessary quality assurance/quality control
(QA/QC) samples is provided in Table 1. The specific field tasks are listed below:

Soil gas sample collection and screening with a photoionization detector (PID);
Dry well surface/shallow subsurface soil sampling;

Split-spoon soil sample PID screening and sample collection;

Groundwater monitoring well installation;

Groundwater monitoring well development;

Water level monitoring;

Groundwater purging and sample collection; and

Groundwater monitoring well hydraulic conductivity testing.

2.1  SOIL GAS SURVYEY

Subsurface soil gas samples will be collected along the eastern and southern property boundaries by
constructing a narrow bore hole which will allow for the active withdrawal of soil gas from an
interval of up to four feet below the ground surface. Sample bore holes will be prepared by using a
slam bar to drive a %" steel rod to a maximum of depth of four feet, removing it and inserting a ¥2”
diameter hollow aluminum tube into the probe hole to maintain the opening in the shallow vadose
zone. Care will be taken to ensure that the tube is not plugged or inserted into shallow groundwater.
Following placement of the aluminum tube, surface soil or a bentonite plug will be packed into the
annular space around the top of the probe to minimize the potential infiltration of surface air during
sampling.

Soil gas samples will be collected in Tedlar® bags using dedicated polyethylene tubing, a vacuum
desiccator and a high volume laboratory-style vacuum pump. Both Tedlar and polyethylene are
considered chemically-inert materials which will not react with or alter the composition of the
samples collected. The vacuum pump will withdraw soil gas up through the subsurface probe at a
rate of approximately three liters per minute (3 L/min).

The pump will be operated until approximately two liters (i.e., six sampling train volumes) have
been evacuated from the sampling train, at which point two soil gas samples from each location will
be collected by filling Tedlar bags. One of the bags will then be screened for total volatiles using a
PID equipped with an 11.7 electron volt (eV) lamp (e.g., the Photovac 2020 PID or equivalent). The
second bag will be labeled with the sample location and carefully stored in a cool dark place. A total
of four samples will be selected for laboratory gas chromatography/mass spectroscopy (GC/MS)
analysis of the NYSDEC Analytical Services Protocol (ASP) Target Compound List (TCL) volatile
organic compounds (VOC).

There will be a total of five soil gas sampling locations along the eastern property boundary; one

DELAWARE ENGINEERING, P.C. Page 9
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Burmah Castrol Trading Limited
Columbia Cement Company/Site # 1-30-052 - Sampling and Analysis Plan

approximately every 50 linear feet. A total of 12 soil gas sampling points will be located along the
southern property boundary: One in the southeast corner of the property, two spaced approximately
50 feet apart heading west along the property boundary, and then nine more spaced approximately
25 feet apart until the southwest corner of the property is reached. (The reduced spacing along the
southwest portion of the property is in response use of the adjacent building as office space.) The two
samples from those spaced approximately 50’ apart exhibiting the highest PID results will be
submitted for volatile analysis as described above; likewise, the two samples from those spaced
approximately 25 apart exhibiting the highest PID results will also be submitted for analysis.

Background, on-Site air samples will be collected and screened for total volatiles using a PID (as
described above) at a minimum frequency of 5% (i.e., one per every twenty samples) throughout the
soil gas sampling survey. Background samples consist of ambient air collected through the sampling
equipment in the same manner as soil gas samples and are essentially the equivalent of field bianks.
At a minimum, background samples will be collected and analyzed prior to the initiation of the soil
gas sampling program and when the distance between sampling points is reduced from
approximately every 50 linear feet to 25 feet. One background sample will be submitted for
laboratory GC/MS analysis of the NYSDEC TCL VOCs.

Blind field duplicate samples will be collected at a minimum frequency of 5% (i.e., one per every
twenty samples) by collecting soil gas from the same borehole in two separate Tedlar bags, the
second immediately following the collection of the first.

The % steel rod will be decontaminated between sampling locations as described in Section 3.1.4.
Each aluminum tube will be cleaned prior to mobilization and will be dedicated to only one sampling
location. The polyethylene tubing will be discarded and replaced for each new sampling location.

2.2 DRY WELL SURFACE/SHALLOW SUBSURFACE SOIL SAMPLING

With the exception of the dry well immediately south of the spill area, Delaware personnel will
collect surface/shallow subsurface soil samples from all on-site dry wells using a hand auger, as
described in Section 2.2.1 below. Samples will be collected from the sediment surface to two and
one-half feet or refusal, whichever occurs first. The material collected from every six inches will be
screened in the field for total volatiles using a PID equipped with an 11.7 ¢V lamp. The sample from
zero to six inches and the sample exhibiting the highest PID reading will both be submitted to the
laboratory for the analysis of 1,1,1-TCA and its potential breakdown products (i.e., chloromethane,
1,1-dichloroethane, 1,1-dichloroethene and vinyl chloride). Both of the samples collected from the
dry well immediately to the west of monitoring well MW-97-6S will be submitted to the laboratory
for NYSDEC TCL volatile organics analysis using NYSDEC ASP Method 95-1. The dry well
immediately south of the spill area will be sampled as described below in Section 2.3.

2.2.1 Dry Well Soil Sampling with a Hand Auger
Collecting surface soil samples with a stainless steel trowel/spatula and/or shovel is most appropriate

for shallow samples collected to a depth of 0-6 inches. Stainless steel or other chemically inert
materials {e.g., nylon/PVC) are required. Shallow subsurface soil samples (less than five feet) arc
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typically collected using hand augers (bucket type) constructed of stainless steel. The depth to which
samples can be collected is dependent on sotl conditions. Because these samples will be collected
from the base of the dry wells, the samples will be collected using a hand auger. The sampling
procedures to be used are detailed below.

® Advance the stainless steel pre-cleaned hand auger into the soil until the bucket is full
(approximately 6 inches).

* Remove the sample from the bucket auger with a pre-cleaned trowel, spatula, lab spoon or

equivalent and place onto clean plastic sheeting.

Screen each sample with a PID and collect the VOA sample at a discrete interval.

Repeat steps 1 - 4 until the desired depth is reached.

Collect samples for VOC analysis as discrete grab samples without mixing in the field.

Secure a Tetlon lined cap onto the jar(s) and carefully/clearly label the sample containers.

Place the sample container(s) on ice in a cooler for transport to the laboratory. Complete all

chain-of-custody documents and record in the field log book.

» Decontaminate all non-dedicated sampling equipment after use and/or between sample locations
as defined in the QAPjP.

23  SPILL AREA DRY WELL SOIL BORING

Soil boring SB-98-5 will be drilled in the dry well located south of the spill area, with the boring
being advanced to the top of the gray silt and clay unit. Continuous two-foot split spoon samples will
be collected from the base of the dry well to this unit following American Society for Testing
Materials (ASTM) Method D-1586 as outlined below in Section 2.3.1. The samples will be
characterized and logged, and headspace screening of each soil sample will be performed with a PID
equipped with an 11.7 eV lamp in order to identify potentially contaminated zones within the soil
column.

The so1l sample in the upper fill that exhibits the highest field PID reading will be submitted for
laboratory anaiysis for NYSDEC TCL VOCs in accordance with NYSDEC ASP Method 95-1. If no
elevated PID readings are detected, then the sample from the base of the dry well will be submitted
for analysis. In addition, a sample from both the top of the peat layer and from the top of the gray
silt and clay layer will also be submitted for laboratory analysis.

Upon completion, the soil boring will be properly sealed with a cement/bentonite grout to prevent
it from serving as a conduit for the downward migration of contaminants in the future. The boring
will be sealed by pumping a cement-bentonite grout mixture directly to the bottom of the hollow
sterm augers using a tremie pipe until grout returns to the surface. The augers will then be extracted
incrementally and the grout will be topped off. The grout material will consist of Type I Portland
cement mixed with powdered bentonite, prepared using 6 to 7 gallons of water and 3.5 to 4.0 pounds
of powdered bentonite for each 94-pound bag of cement,
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2.3.1 Split Spoon Sampling Procedures and PID Headspace Screening

ASTM Method D-1586, Standard Method for Penetration Test and Split Barrel Sampling of
Soils, will be used to obtain representative samples for characterization, laboratory testing, and as
a measure of the resistance of soil to sampler penetration. A summary of both the sampling
procedure and the PID screening method are presented below:

Ensure that all down-hole-drilling tools (i.e., split-spoons, drilling rods, and augers) have been
properly decontaminated following the procedures detailed in the QAP|P prior to advancement
of the borehole.

Measure the sampling equipment lengths and openings to ensure that they conform to
specifications. Confirm the weight of the hammer (140 1bs.) verbally or by visual means.
Lower the sampler to the desired depth at the bottom of the auger column and check the depth
against length of the rods and the sampler.

Attach the drive head sub and hammer to the drill rods without the weight resting on the rods.
Lower the weight and allow the sampler to settle up to 6 inches. If it settles more, constder using
another sampler.

Mark four 6-inch intervals on the drill rods relative to a drive reference point on the rtg. With
the sampler resting on the bottom of the hole, drive the sampler with the 140 Ib. hammer falling
freely over its 30 inch fall until 24 inches have been penetrated or 100 blows applied for 6
inches.

Record the number of blows per 6 inches. Determine the “IN”* value by adding the blows for the
middle 12 inches.

Upon retrieval, open the split spoon and screen with a PID. Quickly log the splits contents, and
then immediately transfer a subsample into the proper container to be analyzed for volatile
organic compounds. Place a second subsample into a clean glass jar and seal with aluminum foil
for subsequent PID screening. Allow this subsample to equilibrate for fifteen to thirty minutes,
then puncture the aluminum foil cap with the tip of the PID probe and record the maximum
instrument reading.

Homogenize the remaining material from the desired depth interval using a limited cone and
quarter procedure, which involves continual mixing of the sample into the shape of a cone.
Remove large non-analyzable materials (e.g., rocks, twigs, ezc.) that fall to the base of the cone
by gravity. Upon completion of coning, divide the sample into four quarters of equal size, and
alternately remove and place equal amounts from each quarter in appropriate sample containers
until they are filled.

Secure a Teflon lined cap onto the jar(s) and carefully/clearly label the sample containers.
Place the sample container(s} on ice in a cooler for transport to the laboratory. Complete all
chain-of-custody documents and record in the field log book.

Document all sample properties, depths and locations on the boring log form.

Label and store recovered samples (excluding those reserved for chemical analysis) until the
project has been completed, at which time the samples will be properly disposed of.
Decontaminate all non-dedicated sampling equipment after use and/or between sample locations
as defined in the QAPjP.
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2.4  ADDITIONAL SPILL AREA SOIL BORINGS

A total of four additional soil borings (SB-98-01, SB-98-02, SB-98-03 and SB-98-04) will be drilled
near the spill area, including one in the storm drain located in the spill area (SB-98-02). A boring
(BSB-98-7) will also be drilled at a background location that will be selected by Delaware
Engincering and NYSDEC personnel. Each boring will be advanced to the top of the gray silt and
clay unit and continuous two-foot split spoon samples will be collected from the ground surface to
this unit. During drilling in the spill area, soils will be continuously sampled with split spoons
following ASTM Method D-1586 as outlined previously in Section 2.3.1. The samples will be
characterized and logged, and headspace screening of each soil sample will be performed with a PID
equipped with an 11.7 eV lamp in order to identify potentially contaminated zones within the soil
column.

From each boring, except background boring BSB-98-7, the soil sample in the upper fill that exhibits
the highest field PID reading will be submitted for laboratory analysis for NYSDEC TCL volatile
organics in accordance with NYSDEC ASP Method 95-1. If no elevated PID readings are detected,
then a sample at the groundwater interface or the center of the fill area (if groundwater is not
encountered within the fill) will be submitted for analysis. In addition, a sample from both the top
of the peat layer and from the top of the gray silt and clay layer from each boring will also be
submitted for laboratory analysis.

The single sample exhibiting the highest PID reading from borings SB-98-01 and SB-98-03 will be
analyzed for the full NYSDEC ASP TCL for organics and the Target Analyte List (TAL) by
NYSDEC, ASP, CLP methods. In background boring BSB-98-7, a sample from the center of the
fill layer, the top of the peat layer and the top of the gray silt and clay layer will be collected and
submitted for laboratory VOC (method 95-1), TAL metals and total organic carbon analysis.

Upon completion, each soil boring will be properly sealed with a cement/bentonite grout as
discussed previously to prevent them from serving as a conduit for the downward migration of
contaminants in the future.

2.5 ADDITIONAL SOIL BORING (IN THE VICINITY OF BORING TB-97-6)

An additional soil boring (SB-98-06) will be drilled in the vicinity of former test boring TB-97-6,
with this boring being advanced to a total depth of fourteen feet (147). Continuous two-foot split
spoon samples will be collected from the ground surface to this depth. As before, soils will be
continuously sampled with split spoons during drilling, following ASTM Method D-1586 (outlined
previously in Section 2.3.1). The samples will be characterized and logged, and headspace screening
of each soil sample will be performed with a PID equipped with an 11.7 eV lamp in order to identify
potentially contaminated zones within the soil column.

The soil sample which exhibits the highest field PID reading will be submitted for NYSDEC ASP
Method 95-1 laboratory analysis for TCL volatile organics. If no elevated PID readings are detected,
then the sample from eight to ten feet will be submitted for analysis.
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Upon completion, the soil boring will be properly sealed with a cement/bentonite grout as discussed
previously to prevent it from serving as a conduit for the downward migration of contaminants in

the future.

2.6 GROUNDWATER MONITORING WELL INSTALLATION, DEVELOPMENT
AND HYDRAULIC CONDUCTIVITY TESTING

One shallow/deep monitoring well pair will be installed east of the spill area. One deep monitoring
well will be installed at the west/southwest corner of the Site while a second will be installed at the
west/northwest comer of the Site.

The shallow well will be designed so that the well screen will intercept the water table. The length
of the screen will be sufficient to span the expected range of seasonal water table fluctuation. The
screen for each of the deep wells will be installed at the top of the clay unit within the unconsolidated
gravelly sand unit. Well screens will be ten feet in length unless field conditions require

modification of the screen length.

During installation of the deep wells, soils will be continuously sampled with split spoons following
ASTM Method D-1586 for soils (as outlined in Section 2.3.1). Headspace screening of each soil
sample will be performed with a PID equipped with an 11.7 electron volt (V) lamp in order to
identify potentially contaminated zones within the soil column. Three sub-surface soil samples will
be collected and submitted to a laboratory for VOC analysis (NYSDEC method 95-1). The sample
with the highest field PID reading will be submitted as will a sample from the top of the peat layer
and a sample from the top of the gray silt and clay layer. The soil sample from boring MW-98-8D
that exhibits the highest PID reading will be analyzed for the NYSDEC TCL/TAL parameters
(NYSDEC CLP methods). If no PID readings above background are detected then only the samples
from the top of the peat layer and the sample from the top of the gray silt and clay layer will be
submitted for laboratory analysis.

2.6.1 Monitoring Well Boring/ Well Installation Procedures

The following is a summary of the required protocol for the construction of all monitoring wells:

. The well screen will be 2-inch diameter, machine slot (0.010™) PVC for all monitoring wells.
Riser material will be 2-inch flush threaded PVC. All threads will be secured using Teflon
tape.

. All monitoring wells will be constructed by first advancing a minimum eight-inch outside

diameter (O.D.) borehole to one foot below the top of the tidal marsh (e.g., peat) layer. The
hollow stem augers will be left in place and a cement-bentonite mixture tremied into the
augers. The augers will be subsequently withdrawn, and a length of four inch LD. Schedule
40 PVC pipe sufficient to leave approximately 2 feet of stick-up will be inserted to the
bottom of the borehole. The grout mixture will be removed from within the Schedule 40
PVC pipe by tremie grouting a bentonite slurry into the pipe, thus displacing the cement-
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bentonite mixture. After allowing the grout to set overnight, the remainder of the monitoring
well borehole will be advanced utilizing a nominal 4-inch diameter casing advanced with
drive and wash methods. If bridging of sands is encountered an alternative drilling method,
such as conventional mud rotary employing a tricone roller will be utilized;

. Prior to flush mount monitoring well construction, the four-inch inside diameter schedule 40
PVC casing will be cut to approximately 0.75 feet below grade. Sand will be introduced
gradually inside the casing, and will fill the annular space between the well screen and
adjacent casing. The sand pack will extend from the bottom of the boring to approximately
two feet above the top of the screen. During placement of the sand pack, casing will be
withdrawn in increments so that the formation materials do not collapse against the well
casing and/or screen. The sand pack will consist of clean, graded, silica sand with grain size
distribution matched to the slot-size of the screen; i.e., a Unimin™ Grade 0 or equivalent
sand. A six-inch layer of clean Unimin™ Grade 00 sand will then be placed above the sand
pack to preclude migration of sealing material into the sand pack. A bentonite pellet seal will
be placed above the sand pack to form a seal at least two-feet thick. Cement-bentonite grout
will be placed from the top of the bentonite pellet seal to approximately three feet below
grade;

. The top of the Schedule 40 PVC riser with end cap will be approximately 3” below grade,
and the wells will all be flush mounted and even with the existing grade. A vent hole will be
drilied near the top of the PVC riser pipe.

Following monitoring well installation, each well will be developed as described in Section 2.3.3
to remove silt and clay particles from the sandpack and well screen, and to improve communication
of the well with the surrounding aquifer.

Following the completion of well development activities, slug testing of each well will be performed
as described in Section 2.3.4 in order to measure the hydraulic conductivity of the formation in
which the well is screened.

2.6.2 Well Development Procedures

Monitoring wells are generally developed following installation in order to improve the hydraulic
properties of the sand pack and to remove any sediment within the well and adjacent to the
screen/sand pack. Well development should continue until the water is relatively sediment free and
the turbidity is less than 50 NTU (if possibie). If the S0 NTU goal cannot be achieved, well
development will continue until 10 well volumes have been removed.

The procedure may be summarized as follows:

s Select an appropriate well development method depending on water level depth, well
productivity, and sediment content of the water. Well development options include:
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bailing;

surging;

manual pumping;

inertial pumping;

powered suction-life pumping; and
air-lift development.

¢ Decontaminate all non-dedicated equipment prior to use and between wells following the
procedures detailed in the QAPjP.

e Assemble and install the equipment in the monitoring well. Take appropriate precautions to
prevent the introduction of contaminants on the equipment during installation. Assemble and
operate pumps in accordance with manufacturer’s instructions.

e Repeatedly remove water from the well until the discharged water is relatively sediment free.

¢ Monitor the effectiveness of development at regular intervals (after each well volume is
removed) by measuring and recording the pH, conductivity, turbidity and temperature values
during development. Record all measurements versus well volumes removed.

¢ Discontinue well development when the turbidity of the discharged water reaches 50 NTU or
when the pH, conductivity, turbidity and temperature values stabilize, indicating that formation
water is being removed and that additional purging will most likely not reduce the turbidity level
in the water column. A minimum of 10 well volumes will be removed.

¢ Handle development waters by containerizing for later off-site disposal or disposal elsewhere on-
site depending on groundwater analytical data.

2.6.3 Hydraulic Conductivity Testing Procedures

Hydraulic conductivity (K) tests, also called slug or bail tests, are performed on monitoring wells
to determine the in-situ hydraulic conductivity of the hydrostratigraphic unit screened. Slug and bail
tests involve observing the recovery of water levels toward an equilibrium level after an initial
perturbation. Procedures and equipment requirements are expected to vary depending on the
rapidness of the water level response.

2.6.3.1 For USE witH IN-SiTU, INC. HERMIT MODEL SE 1000C DATA LOGGER AND
PRESSURE TRANSDUCER

e Record appropriate initial data in field notebook, including date of test, well identification, well
construction details (i.e., screen length, screen diameter, riser diameter and screen depth), type
of test and field personnel.

¢ Clean the slug, line and pressure transducer and cable following the decontamination procedures
detailed in the QAP]jP prior to initiating the tests at each well.

e Measure and record the static water level in the monitoring well as outlined in Section 2.3.5; only
monitoring wells which have fully recovered to static level conditions should be tested. The
depth to water should be recorded as the depth below the measuring point (bmp).

e If using a Hermit data logger, connect the pressure transducer to the data logger and lower the
transducer into the well four to ten feet below the water surface. If using a solid slug or a bailer,
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then the transducer should be set ten feet below the water table. If using a distilled water slug,
the transducer should be set four to five feet below the water table. It is important that the
pressure transducer not be subjected to pressures greater than the pressure transducer rating.
Secure the position of the transducer by clamping the transducer cable to the well casing using
a rubber covered clamp. If the edges of the well casing are sharp, cover them with cloth or duct
tape to protect the transducer cable.

e During the slug test, either a 5-foot aluminum rod or a known volume of deionized water will
be quickly introduced into the well casing to cause the water level to rise in the well. During the
bail tests, the same 5-foot aluminum rod or a dedicated pre-cleaned PVC bailer will be rapidly
removed from the well to lower the water.

o Set up the data logger. Check the battery and enter the coefficients appropriate for the transducer
selected (scale, offset, linearity, coefficient, delay, and number of transducer).

o Enter the test data, select the test number, check the clock, and set the reference level (stable
water level).

e To initiate test, depress START key and presses ENTER. To view data from the ongoing test,
depress the DATA key.

e Watch the data logger to determine if well recovery is reasonable. If so, allow the test to run until
well recovery returns to baseline and then stop the test.

o If another test is to be performed, replace the bailer or solid object and let the well re-equilibrate
or allow the well to re-equilibrate prior to introducing the next slug. Change the settings as
necessary and repeat the test.

2.6.3.2 MANUAL COLLECTION OF TEST DATA

Hydraulic conductivity test data may also be collected manually with the use of a water level
measuring device. This method is less desirable than using a data logger because initial test data is
often missed and it is difficult to collect closely spaced measurements in a formation which recovers
rapidly. However, manual data collection may be the preferred method for very slowly recovering
formations, where hour measurement intervals are appropriate. The following methods shall be used
when performing manual collection of K-test data:

s Establish a schedule according to which water levels will be measured. Measurement intervals
should be close during the initial potion of the test and increase over time. Create a table in the
field notebook to record times and water level measurements.

e Prepare the ¢lectronic water leve] meter so that a measurement can be immediately taken after
the slug or bail is initiated.

¢ Perform the slug or bail as described above.

o Collect water level measurements following the established schedule. Continue taking
measurements until the well has fully recovered or measurements do not appear to be changing
significantly over time.

2.6.4 Water Level Measurement Procedures
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The following procedure is used to measure water levels using an electronic water level detector:

» Decontaminate the water level probe and the portion of cable that enters the water column with
a non-phosphate detergent wash followed by a distilled water rinse. Dry using clean paper
towels.

o Test the water level meter to ensure that the batteries are charged and that it is operating properly.

e If necessary, place plastic sheeting on the ground around the well to ensure that the measuring
equipment doesn’t contact the ground.

e Unlock the protective casing locking cap (if present), remove the monitoring well cap and place
it on the plastic.

» TLower the probe into the well slowly until the alarm indicates that water has been reached.

e Read the depth to water from the graduated cable using the surveyed and marked measuring point
on the monitoring well casing. This measurement should be made to the nearest 100th of a foot.

¢ Confirm the measurement by repeating the reading.

e Record the depth to water on the well sampling log or in the field notebook.

¢ Slowly remove the probe from the monitoring well and decontaminate the probe and portion of
the cable that enters the water column as described above.

* Replace the monitoring weli cap and protective-casing locking cap and lock the well.

27 GROUNDWATER MONITORING WELL SAMPLE COLLECTION

Delaware will collect a round of groundwater samples from each of the thirteen monitoring wells
on-Site as part of the Phase I Remedial Investigation. All of the groundwater samples collected will
be analyzed for the volatile organic compounds in accordance with NYSDEC ASP Method 95-1.
Groundwater from monitoring wells MW-1S, MW-1D-97, MW-98-8S and MW-98-8D will be
analyzed for the NYSDEC TCL/TAL parameters (NYSDEC CLP methods). Groundwater samples
will be collected using either single-use, disposable bailers. The specific sampling procedures for
the groundwater monitoring wells are detailed below:

271 Groundwater Monitoring Well Sample Collection

Spread plastic sheeting on the ground around the well.
Unlock and carefully remove the well cover to avoid having any foreign material enter the well.
Monitor the interior of the riser pipe with a PID for the presence of volatile organic compounds.
Sound the well to determine the depth. Using an electronic water level detector, measure the
water level from below the measuring point on the top of the casing. Determine the volume of
water in the well based on the water column and diameter of the well. Decontaminate the end
of the probe between wells by washing with liquinox and water, and rinsing with deionized
waler.
s Purge the well using either a Waterra pump with dedicated polyethylene tubing and a bottom
check valve or a single-use, disposable bottom-filling bailer with new dedicated /8" nylon line.
» Purge approximately 3 to 5 well volumes from each well, measured in a 5 gallon bucket, starting
with removal of the water from the top of the well if using a bailer. (Note: A well volume is
defined as the volume of water standing inside the casing as measured prior to purging.} If the
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well purges to dryness and recharges rapidly (within 15 minutes), continue to remove waler as
it recharges until the required volumes are attained. Terminate purging if the well purges to
dryness and is slow to recharge.

e Perform well sampling within three hours of purging. In the case of wells that recharge slowly,
sample as soon as adequate recharge has occurred. It a well does not contain or yield sufficient
volume for all required laboratory analytical testing, including quality control, pricritize sample
analyses.

o After well purging is completed and the well has sufficiently recharged, collect the samples using
a single-use, disposable. Fill the sample containers with a minimum of sample agitation.

o Collect the samples in the general order of the sensitivity of the parameters to volatilization. The
preferred collection order for common groundwater parameters is as follows:

1) Volatile organic compounds

2) Semivolatile organic compounds

3 Pesticides/Aroclors

4) Field parameters (pH, specific conductance, turbidity, temperature)
5) Metals

In cases where total metals are a contaminant of particular concern and the monitoring well
produces samples with a high sediment load, it may be appropriate to collect the total metals
sample first. This will help to avoid the entrainment of sediments in the sample, which could

influence the analytical data.

e Clearly label all samples with a waterproof marker (pen for volatiles), and place on ice.
e Collect a separate sample of approximately 200-mL to perform field measurements of pH,
conductivity, turbidity and temperature.
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30 QUALITY ASSURANCE PROJECT PLAN

This Quality Assurance Project Plan (QAPjP) has been prepared by Delaware to supplement the site-
specific Work Plan for the Phase I remedial investigation for the Site. The overall objective is to
identify procedures for sampling, chain-of-custody, laboratory analysis, instrument calibration, data
reduction and reporting, internal quality control, audits, preventive maintenance, and corrective
action. It presents the field and laboratory quality assurance/quality control (QA/QC) policies and
procedures that will be followed during the implementation of the project.

3.1 SAMPLE LABELING, HANDLING, AND SHIPPING
3.1.1 Sample Identification/Labeling

All samples will be assigned a unique identification code consisting of three or four parts. These

parts generally consist of the project, sample type, boring number or location, and additional
identification codes (as needed). Examples of the codes used for each sample type are identified

below.
Environmental Samples

Soil Gas Samples

Example CCC-SG-04

CCC- SG- 04
project sample sample
type number

Spill Area Soil Boring Samples

Example CCC-SASB-03 (4-4.5")

CCC- SASB- 03 (4-4.57)
project sample boring sample
type number depth

Dry Well Soil Boring Samples

Example CCC-DWSB-12 (6-12”)

CCC- DWSB- 01 (6-12)
project sample boring sample
type number depth

Monitoring Well Installation Soil Boring Samples

Example CCC-MWSB-6D (8.5-9%)

CCC- MWSB- 6D (8.5-9%)
praoject sample monitoring well sample
type identitication depth
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Dry Well Hand Auger Soil Samples

Example CCC-DWSS-03 (0-6)

CCcC- DWSS- 03 (0-6)
project sample boring sample
type number depth

Groundwater Monitoring Well Samples

FExample CCC-MW-97-48

CCC- MW-97-48
project monitoring well
identification

Qualiry Assurance/Quality Control Samples

Matrix Spike/Matrix Spike Duplicate Samples: QA/QC samples will include a matrix spike (MS)
and matrix spike duplicate (MSD) sample at a frequency of not less than 5% (one MS/MSD pair per
every 20 samples collected) for each matrix (aqueous and soil). They will receive the following code:

Example CCC-MW-97-1D MS and CCC-MW-97-1D MSD
CCC-DWSB-12 (6-12"") MS and CCC-DWSB-12 (6-12”") MSD

Blind Field Duplicate Samples: Field duplicate samples are sent blind to the laboratory. They will
receive the following code:

Examples X-1
X-2
X-3

X-n

The sample location where a blind field duplicate is collected will be marked both in the field
notebook and on the copy of the chain-of-custody record retained by the sampling. A blind field
duplicate sample will be collected at a frequency of one per every 20 samples for each matrix
(aqueous and soil).

Equipment Blanks: Equipment blanks are not required when dedicated sampling equipment is used.
If non-dedicated sampling equipment is used in the soil sampling program, equipment blanks will
be analyzed at a frequency of not less than 5% (one equipment blank per every 20 samples
collected). In either case, they receive the following code:
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Example EB-mm/dd-# (where mm/dd represents the date the field blank was coliected and
# represents the order collected, if more than one equipment blank is collected on any
given day)

Trip Blanks: Trip blanks are used to monitor potential aqueous sample volatile organic
contamination during shipment to and from the laboratory. It also provides information on laboratory
water quality since the laboratory provides the trip blank water. One trip blank will submitted for
analysis for each day aqueous matrix volatile organic samples are collected. A trip blank will be
included in each cooler that contains aqueous matrix volatile organic samples, therefore all volatile
organic samples and containers will be shipped to and from the laboratory in the smallest number
of coolers possible in order to minimize the number of trip blanks required.

Example TB -mm/dd-# (where mm/dd represents the date the trip blank was collected and #
represents the order collected, if more than one equipment blank is collected on any given day)

All sample containers will be labeled prior to sample collection. A non-removable label on which
the following information is recorded with a permanent water-proof marker (pen for volatile
samples) will be affixed to each sample container for shipment to the laboratory:

. project name/location (CCC);
. sample identification code;
* date and time the sample was collected (except for blind field duplicates, where the
time will be omitted);
. sample type (soil or aqueous); and
. analysis requested.
3.1.2 Containers, Preservation, and Holding Times

All sample containers used will be of traceable quality purchased and supplied by the laboratory. The
selection of sample containers used to collect the samples is based on the following considerations:

sample matrix;

analytical methods;

potential contaminants of concern;

reactivity of container material with sample; and
QA/QC requirements.

The required containers, preservatives and holding times will conform to the NYSDEC Analytical
Services Protocol (10/95) and are presented in Appendix A. No chemical preservative is required
for soil samples, although the samples will be kept on ice in a cooler at a temperature of 4°C (£2°C).
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313 Chain-of-Custody Protocol and Shipping Requirements

A chain-of-custody record will be initiated by Delaware personnel upon sample collection and by
the laboratory providing the sample containers. The laboratory record traces the path of the initial
sample bottles and preservation at the laboratory to the field for sample collection. The Delaware
chain of custody is initiated at the point of sample collection and documents their return to the
laboratory for analysis.

The Delaware Project Manager or designated representative will notify the laboratory of the
anticipated schedule of upcoming field sampling activities. This notification will include information
concerning the number and type of samples, as well as the anticipated date(s) of shipment of samples
to the laboratory. The laboratory will be responsible for supplying insulated containers (typically
coolers) for storing and shipping the samples. Field samplers receiving the sample containers check
each cooler and inspect the contents for breakage upon receipt. All sample bottles within each
shipping container are individually labeled with an adhesive identification tag provided by the
laboratory.

Once the sample containers are filled, they are immediately placed in the cooler with sealed bags of
ice (“wet ice”) or synthetic ice packs (“blue ice™} to maintain the samples at 4°C (x2°C). To the
extent possible, the chain of custody is filled out prior going in the field. Following sample
collection, the field sampler properly completes the chain of custody for each sample. The chain-of-
custody forms are then signed and placed in a sealed plastic Ziploc bag in the cooler. The shipping
containers are then closed and properly sealed and the cooler is shipped to the laboratory via an
overnight courier or hand delivered under appropriate chain-of-custody procedures. Whenever
possible, the samples will be shipped within 24 hours of collection. Samples will not be shipped later
than 48 hours following collection. Upon receipt of the coolers at the laboratory, the cooler’s
contents are inspected and the chain of custody signed, thus accepting custody of the samples.

3.14 Cleaning of Field Sampling Equipment
All non-dedicated equipment and tools used to collect samples for chemical analyses (including

trowels, spatulas, spoons, scoops, hand augers, and split-spoons) will be decontaminated using the
following procedures:

. Non-phosphate detergent wash;

. Tap water rinse;

. Laboratory-grade methanol or isopropanol rinse; and
. Distilled/deionized water rinse.

If equipment is to be stored for future use, allow it to air dry, and then wrap it in aluminum foil
(shiny-side out) or seal in plastic bags. Decontamination fluid will be discharged directly to the
ground away from any surface water or containerized on-site if necessary.

DELAWARE ENGINEERING, P.C. Page 24

COMY DOCUMENTS\BTRMAN CANTROINSAMPLING AND ANALYSIS PLAN. Drve - ) 123798 (ama) P roje(.'t Number 38-(1i4



Burmah Castrol Trading Limited
Columbia Cement Company/Site # 1-30-052 — Sampling and Analysis Plan

3.1.5 Cleaning of Pumps and Pumping Equipment

In general, all suction-lift pumps and pumping equipment that have come in contact with the water
column during well development and/or purging will use dedicated and pre-cleaned tubing. If
submersible pumps are used, the following cleaning procedure will be employed:

o Wash the exteriors of the pump, wiring, and cables with non-phosphate detergent;

° Rinse with potable water;

. Pump a minimum of 25 gallons of potable water through the pump housing and
through the pump tubing if a dedicated pre-cleaned discharge hose is not used for
each well;

. Perform a final rinse by pumping 5 gallons of distilled/deionized water through the

pump and pump tubing.
3.2 ANALYTICAL LABORATORY/ANALYTICAL METHODS

The analytical laboratory contracted to perform the sample analyses will be a New York State
Department of Health (NYSDOH), Environmental Laboratory Approval Program (ELAP) certified
laboratory holding the Analytical Services Protocol (ASP) certification. The Quality Assurance Plan
(QAP) for the laboratory selected will be submitted under separate cover as Appendix C to this
document.

All samples will be analyzed using NYSDEC ASP (10/95) analytical procedures for Superfund-CLP
Volatile Organics (NYSDEC Method 95-1), Semivolatile Organics (NYSDEC Method 95-2),
Pesticides/Aroclors (NYSDEC Method 95-3) and/or the appropriate Analytical Methods for CLP
Inorganics deliverables, as necessary. The sample and analysis summary for the Phase I remedial
investigation 1s presented in Table 1.

3.3  DATA QUALITY REQUIREMENTS
331 Data Quality Objectives

Data quality objectives (DQQ) for data measurement are generally defined in terms of six
parameters; precision, accuracy, representativeness, comparability and completeness (PARCC). The
following DQO have been established to ensure that the data collected as part of this program are
sufficient and of adequate quality for their intended uses. Data collected and analyzed in
conformance with the DQO process described in this QAPjP are used to assess the uncertainty
associated with decisions related to the Site.

3.3.2 Precision
Precision measures the reproducibility of measurements under a given set of conditions. To

maximize precision, established sampling and analytical procedures are consistently followed.
Analytical precision is monitored through analysis of matrix spike duplicates and field duplicates.
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Matrix spike duplicates for organic compounds are analyzed at a frequency of once for every 20
samples as specified by the ASP. Precision is expressed as the relative percent difference (%RPD):

%RPD = 100 x 2[(X; - Xo)/(X; + X2)]

where X; and X are reported concentrations for each duplicate sample and subtracted differences
represent absolute values. The equation is taken from “Data Qualiry Objectives for Remedial
Response Activities” (EPA/540/G-87/003, March 1987).

333 Accuracy

Accuracy measures the bias in a measurement system. Laboratory accuracy is assessed through use
of laboratory internal QC samples, matrix spikes, and surrogate recovery. The laboratory objective
for accuracy is to equal or exceed the accuracy demonstrated for the applied analytical methods on
similar samples. A matrix spike and matrix spike blank are analyzed ounce for every twenty samples,
as specified in the ASP.

Accuracy values can be presented in a variety of ways. Average error is one way of presenting this
information; however, more commonly, accuracy is presented as percent bias or percent recovery.
Percent bias is a standardized average error (the average error divided by the actual or spiked
concentration and converted to a percentage). Percent bias is unit-less and allows accuracy of
analytical procedures to be compared easily. Percent recovery provides the same information as
percent bias. Routine organic analytical protocols require a surrogate spike in each sample. Percent
recovery 1s defined as:

% Recovery = (R/S) x 100
Where
S = spike surrogate concentration
R = reported surrogate concentration

and % Bias % Recovery - 100

This equation is taken from “Data Quality Objectives for Remedial Response Activities”
(EPA/540/G-87/003, March 1987). Percent recovery criteria published by the NYSDEC as part of
the NYSDEC ASP (10/95) and those determined from laboratory performance data are used to
evaluale accuracy in matrix spike and blank spike quality control samples.

3.34 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which sample data
accurately and precisely represent actual conditions. In the field, the representativeness of the data
depends on selection of appropriate sampling locations, collection of an adequate number of
samples, and use of consistent sampling procedures. The sampling procedures, as described in the
ESP, are designed with the goal of obtaining representative samples for each of the different
matrices.
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In the analytical laboratory, the representativeness of the analytical data is a function of the
procedures used in processing the samples. The objective for representativeness is to provide data
of the same high quality as other analyses of similar samples using the same methods during the
same time period within the laboratory. Representativeness is determined by comparing the quality
control data for these samples against other data for similar samples analyzed at the same time.

3.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared with another. Analytical results are comparable to results of other laboratories with the
use of the following procedures/programs: Instrument standards traceable to National Institute of
Standards and Testing (NIST), Environmental Protection Agency (EPA) or NYSDEC sources; the
use of standard methodology; reporting results from similar matrices in consistent units; applying
appropriate levels of quality control within the context of the laboratory quality assurance program;
and participation in inter-laboratory studies to document laboratory performance. By using traceable
standards and standard methods, the analytical results can be compared to other laboratories
operating similarly. The QA program documents internal performance, and the inter-laboratory
studies document performance compared to other laboratories. Periodic laboratory proficiency
studies are instituted as a means of monitoring intra-laboratory performance.

3.3.6 Completeness

Completeness is the percentage of measurements made that are judged to be valid measurements.
The completeness goal is to generate the maximum amount possible of useable data (i.e., 100%
usable data). Data is considered usable unless qualified during validation as “R.” rejected.

3.3.7 Reporting Limits

The estimated reporting limits or practical quantification limits that are desired for each analysis are
the Contract Required Detection Limits specified in the NYSDEC ASP (10/95). All such limits are
dependent upon matrix interferences and reporting limits may vary as a result of dilution.

3.4  FIELD QUALITY ASSURANCE SAMPLES
34.1 Blind Field Duplicate Samples

Field duplicate samples are used to assess the variability of a matrix at a specific sampling point and
to assess the reproducibility of the sampling method. Field duplicate samples are defined as a second
sample collected from the same Jocation, at the same time, in the exact same manner as the first and
placed into a separate container with no prior mixing. Field duplicate samples are collected at a
frequency of one per every twenty (20) samples per matrix. Each duplicate sample is analyzed for
the same parameters as the samples collected that day. Thus, both field and laboratory variability are
evaluated. Acceptance and control limits for the laboratory follow NYSDEC ASP guidelines for
organic analyses. However, any deviations in the data with respect to the limits will be discussed in
the report. Although there are no established QC limits for field duplicate RPD data, Delaware
considers RPD values of 40% or less an indication of acceptable sampling and analytical precision.
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3.4.2 Split Samples

Split samples are usually used for performance audits or inter-laboratory comparability of data. The
collection of split samples is not anticipated during the course of this project. However, if the
NYSDEC or other appropriate agency requests split samples to be collected, then the following
applies: A split sample is defined as two separate samples taken from a single aliquot that has been
thoroughly mixed or homogenized prior to the formation of the two separate samples.

343 Equipment Blanks

Equipment blanks are not required when dedicated sampling equipment is used. If non-dedicated
sampling equipment is used for the soil sampling program, equipment blanks will be analyzed at a
frequency of not less than 5% (i.e., one equipment blank per every 20 samples collected).

344 Trip Blanks

Trip blanks are used to monitor potential sample volatile organic contamination during shipment to
and from the laboratory. It also provides information on laboratory water quality since the laboratory
provides the trip blank water. One trip blank will be submitted for analysis for each day that aqueous
volatile organic samples are collected. A trip blank will be included in each cooler that contains
aqueous volatile organic samples, therefore all aqueous volatile organic samples and containers will
be shipped to and from the laboratory in the smallest possible number of coolers in order to
minimize the number of trip blanks required.

35 LABORATORY QUALITY ASSURANCE SAMPLES
3.51 Method Blanks

Method blanks are used to assess the background variability of the method and to assess the
introduction of contamination to the samples by the method, technique, or instrument as the sample
is prepared and analyzed in the laboratory. A method blank is defined as an aliquot of laboratory
deionized water on which every step of the method is performed and analyzed along with the
samples. Method blanks are analyzed at a frequency of one (1) for every 20 samples analyzed, or
every analytical batch, whichever is more frequent.

3.5.2 Spiked Samples

Two types of spiked samples are analyzed as part of the analytical QA/QC program, and include
matrix spikes (MS) and matrix spike duplicates (MSD). Matrix spike samples are analyzed to
evaluate instrument and method performance on samples of similar matrix. Matrix spike duplicates
are analyzed to determine the precision of the method and instrument. These samples are analyzed
and the percent recovery is determined to assess matrix interferences affects on the methods. One
MS/MSD sample pair will be analyzed for every 20 samples.
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3.6 EQUIPMENT CALIBRATION AND MAINTENANCE
3.6.1 Field Equipment
3.6.1.1 CALIBRATION

Field equipment that may be used during collection of environmental samples at the Site includes
the Horiba U-10 Water Quality Checker or equivalent, a Photovac 2020 photoionization detector
(PID) equipped with an 11.7 eV lamp or equivalent, an MSA Passport® combustible gas indicator
or equivalent, and an MIE personalDataRAM™ (pDR) or equivalent to measure real-time
concentrations of airborne particulates.

Field QC check control limits (pH, conductivity and turbidity) for the Horiba U-10 Water Quality
Checker are outlined below. In addition, field determinations of pH, conductivity, turbidity,
temperature, salinity and redox potential will be obtained in duplicate once for every 20 aqueous
samples collected.

. pH: If the pH QC sample (pH 7.0 or pH 10.0 buffer after initial automatic calibration
with pH 4.0 buffer) exceeds * 0.5 pH units from the true value, the source of the
error is determined and the instrument re-calibrated. If a continuing calibration check
with pH 7.0 buffer is off by + 0.5 pH unit, the instrument is re-calibrated.

. Conductivity: QC samples must be within £10% of the true values. (The true value
for conductivity in the automatic calibration solution is 4,490 umhos/cm.)

. Turbidity: QC samples must be within = 10% of the true values. Turbidity QC
samples are commercially prepared polymer standards such as those available from
Advanced Polymer System, Inc. or equivalent. The initial automatic calibration
solution has a turbidity value of 0 NTU.

The PID, Passport and pDR are each calibrated according to the manufacturer’s instructions at the
beginning of the day, whenever the instrument is turned off for more than two hours and at the
discretion of the Site Safety Officer (§50).

3.6.1.2 MAINTENANCE

Prior to field sampling events, each piece of ficld equipment is inspected to ensure it is operational.
If necessary, the equipment is serviced. Meters that require charged batteries are fully charged or
have fresh batteries. Due to Delaware’s relationship with a number of firms which rent
instrumentation, safety and sampling equipment, significant downtime should not occur. In addition
to this, field personnel carry key spare parts and equipment into the field to prevent downtime.
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3.6.2 Laboratory Equipment

All laboratory equipment is calibrated according to the requirements of the respective NYSDEC ASP
(10/95) method for each analysis and/or in accordance with the manufacturer’s specifications. In
general, preventative maintenance of laboratory equipment follows the guidelines recommended by
the manufacturer. Generally speaking, a malfunctioning instrument which cannot be repaired directly
by laboratory personnel is repaired following a service call to the manufacturer.

37 DATA DOCUMENTATION
3.7.1 Field Notebook

Field notebooks will be initiated at the start of on-site work. One notebook will be maintained by the
geologist overseeing intrusive activities while another notebook will be maintained by the $SO. All
original forms and notebooks used during field activities become part of the permanent project file.
Each field notebook will include the following daily information, where applicable:

date;

meteorological conditions;

crew members;

brief description of proposed field activities for that day;
locations where work is performed,

problems and corrective actions taken;

records of all field measurements;

a description of all modifications to the work plan;
arecord of all field data sampling point locations;
pertinent sample collection information;
chain-of-custody information; and

documentation of the calibration of field instrumentation used.

3.8 CORRECTIVE ACTIONS

Corrective actions are required when a problem arises that impedes the progress of the investigation
as detailed in the project plans, or when field or analytical data are not within the objectives specified
in the Work Plan or QAPjP. Corrective actions include those actions implemented to promptly
identify, document, and evaluate the problem and its source, as well as those actions taken to correct
the problem. These corrective actions are documented in the project file. Prior to implementing any
deviations from the approved procedures contained in the QAPjP, the Project Manager must be
notified.

3.8.1 Field Procedures
Project personnel continuously monitor ongoing work performance as part of their daily

responsibilities. If a condition is noted that would have an adverse impact on data quality, corrective
actions are taken. Situations that require corrective action include the following:
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° standard operating procedures and or protocols identified in the project-specific work
plan or QAP;P have not been followed;

. equipment is not calibrated properly or in proper working order;

. QC requirements have not been met; and

. performance or system audits identify issues of concern.

The problem, its cause, and the corrective action implemented are documented. The PM is
responsible for initiating and approving corrective actions.

3.8.2 Laboratory Procedures

During all investigations/studies, instrument and method performance and data validity are
monitored by the analytical laboratory performing the analyses. The laboratory calibrates its
instruments and documents the calibration data. Laboratory personnel continuously monitor the
performance of its instruments to ensure that performance data fall within acceptable limits. If
instrument performance or data fall outside acceptable limits, or when any condition is noted that
has an adverse effect on data quality, then the laboratory implements appropriate corrective actions.
Situations that require corrective action include the following:

protocols defined by the project-specific QAPjP have not been followed;
identified data acceptance standards are not obtained;

equipment is not calibrated properly or in proper working order;

sample and test results are not completely traceable;

QC requirements have not been met; and

performance or system audits identify issues of concern.

e & & & » 9

The laboratory QA Officer is responsible for initiating and approving corrective actions. The
corrective actions may include one or more of the following:

. re-calibration or standardization of instruments;

. acquiring new standards;

. repairing equipment; and

. reanalyzing samples or repeating portions of work.

System audits and calibration procedures with data review are conducted by the laboratory at a
frequency so that errors and problems are detected early, thus avoiding the prospect of redoing large
segments of work. Delaware provides independent data validation and/or data review and summary,
and the laboratory is notified as soon as possible of any situation which requires corrective action
so that the corrective action may be implemented in a timely manner.
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3.9 DATA REDUCTION, REVIEW AND REPORTING
3.9.1 Laboratory Data

The laboratory is required to meet all applicable documentation, data reduction, and reporting
protocols as specified in the NYSDEC ASP (10/95) CLP deliverable format. Calculations of sample
concentrations are performed using the appropriate regression analysis program, response factors,
and dilution factors, where applicable. The laboratory, through its assigned QAQO, conducts its own
internal review of the analytical data generated for a specific project prior to sending the data to
Delaware. Deficiencies discovered during the laboratory internal data validation, as well as the
corrective actions used to correct the deficiency, are documented in the laboratory Case Narrative

submitted with each data package.

The laboratory reports the data in tabular form by method and sample. The laboratory 1s required to
submit analytical results that are supported by a complete NYSDEC ASP CLP data package to
enable the quality of the data to be determined. This standard backup data includes supporting
documentation (chromatograms, raw data, etc.), sample preparation information, and sample
handling information (i.e., chain-of-custody documentation).

392 Data Review

In addition to the laboratory’s in-house review of the data, Delaware chemists will review the
laboratory standard quality control summary forms prior to its incorporation into a final report and
complete a Data Usability Summary Report (DUSR). This data review will follow the NYSDEC
Guidance for Development of Data Usability Reports (Appendix B); complete validation of the data
in accordance with the National Functional Guidelines will not be performed. Upon receipt of the
laboratory data analytical package, the data reviewer:

1. Reviews the data package to determine completeness. It must contain all sample
chain-of-custody forms, case narratives including sample/analysis summary forms,
QA/QC summaries with supporting documentation, relevant calibration data,
instrument and method performance data, documentation of the laboratories ability
to attain the method detection limits for target analytes in required matrices, data
report forms with examples of calculations, and raw data. The laboratory is promptly
notified of any deficiencies, and must produce the documentation necessary to correct
the deficiencies within 10 calendar days.

2. Reviews the data package to determine compliance with the applicable portions of
the work plan. The data reviewer confirms that the data is produced and reported
consistent with the QAPJP and laboratory quality control program, protocol-required
QA/QC criteria are met, instrument performance and calibration requirements were
met, protocol required calibration data are present and documented, data reporting
forms are complete, and problems encountered during the analytical process and
actions taken to correct the problems are reported. Field duplicate data are evaluated
to determine field variability.
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3. Prepares a tabular summary of the reported data. The data reviewer summarizes the

data in a tabular format to provide the data in more accessible format.

393 Field/Engineering Data

Field data (i.e., information collected in the field through observation, manual measurement, and/or
field instrumentation) is recorded in a dedicated project field notebook, on the appropriate field data
sheets, and/or on the appropriate field data forms. This data is reviewed by the field manager and the
project manager for adherence to the work plan and QAPjP requirements. The final reporting of the
data is reviewed by the proiect field personnel, who also participate in data reduction and evaluation.

Field documentation, data calculations, transfers, and interpretations are conducted by field
personnel, and reviewed for accuracy by the project manager and/or his designee for:

general completeness;

readability;

usage of appropriate procedures;

appropriate instrument calibration and maintenance;
reasonableness in comparison to present and past data collected;
correct sample locations; and

correct calculation and interpretations.

Approximately 5% of all calculations are checked through recalculation. If appropriate, field data
forms and/or calculations are included in project report appendices. All of the original field
notebooks, logs, forms and documents are kept in the project file.

310 QUALITY ASSURANCE CONTROLS

The Project Manager and the QAO are responsible for ensuring that quality QA/QC records such as
chain-of-custody forms, field notebooks, and data summaries are being properly prepared. The
Project Manager is responsible for ensuring that all records are properly filed. Information received
from outside sources, such as laboratory analytical reports, is retained at Rust. Access to working
project files is restricted to project personnel.

3.10.1  Field Audits

The Project Manager is responsible for ensuring that all field investigations are performed in
accordance with the requirements and specifications outlined in this QAPjP. As part of Delaware’s
field QA/QC program, a field audit is performed by Delaware’s Quality Assurance Officer (QAO)
or a designated representative on projects where sampling activities extend for more than two weeks.
The primary purpose of the field audit is to monitor project sampling practices. The QA/QC field
audit is performed during sampling to evaluate the performance of work during the collection of
samples for laboratory analysis.
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For projects of relatively short duration (i.e., continuous field work of less than two week), a formal
audit of field activities is not performed. The field team leader or appropriate task manager monitor
field performance and document all work performed in field notes, a narrative, and/or a checklist of
tasks, as appropriate. The Project Manager and/or QAO review this documentation to ensure the
necessary information has been recorded and conduct discussions with field team members to verify
that field activities were performed according to the project Work Plan, QAPjP and HASP. The
QAO communicates any concerns to the field team as appropriate. A formal field audit will not be
performed in conjunction with this project.

3.10.2 Meetings

Periodic meetings between the Project Manager and QAO will be held to review quality assurance
procedures, field work, laboratory performance and data documentation and review. Any potential
problems identified during the review are documented and addressed. If necessary, they are reported
to management for review and appropriate corrective action.
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SAMPLE PRESERVATION AND HOLDING TIME REQUIREMENTS
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The Laboratory shall adhere to the preservation procedures and holding times listed in
Table | below unless specifically directed otherwise by the Bureau of Technical Services
and Research or the Project Officer. All holding times are from Verified Time of Sample
Receipt (VTSR) at the Laboratory.

The Laboratory shall provide all necessary preservatives to properly stabilize the

samples. The Laboratory must adhere to all anatytical holding times. Failure to do so
will resuit in the imposition of any contract specified penalties.

Table | - Required Containers, Preservatives, and Holding Times

Maximum
Parameter Name Container' Preservative®? Holding Time*
Agueous Sampies
Bacteriological Tests:
Total Coliform Sterilized Cool, 4°C, 6 hours
P.G 0.008% Na,S,0,°
Fecal Coliform Sterilized Coal, 4°C, & hours
P.G 0.008% Na,S,0,°
Fecal Streptococci Sterilized Cool, 4°C, 8 hours
PG 0.008% Na,S,04°
inorganic and Conventionals Tests:
Acidity PG Cool, 4°C 12 days
Alkalinity 7 PG Cool, 4°C 12 days
Ammonia P.G Cool, 4°C, 26 days
H,SO, to pH < 2
BOD; P.G Cool, 4°C 24 hours
BOD,, PG Cool, 4°C 24 hours
Bromide P.G Cool, 4°C 26 days
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Table | - Required Containers, Preservatives, and Holding Times (Continued)

Maximum
Parameter Name Container’ Preservative®? Holding Time*
Aqueous Samples (Continued)
CBODg P.G Cool, 4°C 24 hours
coD P.G Cool, 4°C, 26 days
H,SO,topH < 2
Chloride P.G Cool, 4°C 26 days
Color PG Cool, 4°C 24 hours
Cyanide, Total P.G Cool, 4°C, 12 days
NaOH to pH > 12
Cyanide, Amenable P.G Cool, 4°C, 12 days®
to Chlorination NaQOH to pH > 12,
0.6 g ascorbic acid®
Fluoride P only Cool, 4°C 26 days
Hardness P.G HNO;topH <2 6 months
Kjeldah! Nitrogen P.G Cool, 4°C, 26 days
H,SO, topH <2
Organic Nitrogen P.G Coal, 4°C, 26 days
H,SO,topH <2
Metais’, except P.G HNO, to pH < 2 6 months
Chromium*& and
Mercury
Chromium®*@ P.G Cool, 4°C 24 hours
Mercury PG HNO,to pH <2 26 days
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Table | - Required Containers, Preservatives, and Holding Times (Continued)

Maximum
Parameter Name Container’ Preservative®? Holding Time*
Aqueous Samples (Continued)
Nitrate + Nitrite PG Cool, 4°C, 26 days
H,S0,topH <2
Nitrate P.G Cool, 4°C 24 hours
Nitrite P.G Cool, 4°C 24 hours
Oil and Grease G only Cool, 4°C, 26 days
H,S0, to pH <2
Total Organic Carbon P.G Cool, 4°C, 26 days
H,SO,topH < 2
Orthophosphate P.G Cool, 4°C 24 hours
Total Phenols G only Cool, 4°C, 26 days
H,S80,t0 pH < 2
Phosphorous, Total PG Cool, 4°C, 26 days
H,SO,topH <2
Residue, Total PG Cool, 4°C 5 days
Residue, Filterable PG Cool, 4°C 24 hours
Residue, Non-Filterabie PG Cool, 4°C 5 days
Residue, Settleable PG Cool, 4°C 24 hours
Residue, Volatile P.G Cool, 4°C 5 days
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Table | - Required Containers, Preservatives, and Holding Times {Continued)

Maximum
Parameter Name Container' Preservative?® Holding Time*
Aqueous Samples (Continued)
Silica P only Cool, 4°C 26 days
Specific Conductance P.G Cool, 4°C 26 days
Sulfate PG Cool, 4°C 26 days
Sulifide P.G Cool, 4°C add 5 days
zinc acetate pius
NaCHtopH > 9
Surfactants (MBAS) P.G Cool, 4°C 24 hours
Turbidity PG Cool, 4°C 24 hours
Organic Tests®:
Purgeable G, Teflon® Cool, 4°C 7 days
Halocarbons lined 0.008% Na,S,0,5, Unpreserved
septa HCl to pH <2 10 days
(Optional) Preserved
Purgeable G, Teflon® Cool, 4°C 7 days
Aromatics lined 0.008% Na,S,0,°, Unpreserved
septa HCl to pH <2 10 days
{Opticnal) Preserved
Acrolein and G, Teflon® Cool, 4°C, 7 days
Acrylonitrile lined 0.008% Na,S,045,
septa Adjust to pH 4 - 59
Phenolics 10 G, Teflon® Cool, 4°C, 5 days after
lined 0.008% Na,S,0,° VTSR until
cap extraction;
40 days for
analysis?
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Table | - Required Containers, Preservatives, and Holding Times {Continued)

Maximum

Parameter Name Container’ Preservative?® Holding Time*

Aqueous Samples (Continued)

Benzidines'0.11 G, Teflon® Cool, 4°C, 5 days after
lined 0.008% Na,S,0,3 VTSR until
cap extraction2

Phthalate G, Teflon® Cool, 4°C, 5 days after

esters10 lined VTSR until
cap extraction; 40

days for
analysis1?

Nitrosamines0.14 G, Teflon® Cool, 4°C, 5 days after
lined 0.008% Na,S,0,5, VTSR until
cap Store in dark extraction; 40

days for
analysis!?

PCBs'0 G, Teflon® Cool, 4°C 5 days after
lined VTSR untif
cap extraction; 40

days for
analysis'?

Nitroaromatics and G, Teflon® Cool, 4°C, 5 days after

Isophoronet0 lined 0.008% Na,S,0,5, VTSR until
cap Store in dark extraction; 40

days for
analysis!?

Polynuclear Aromatic G, Tefion® Cool, 4°C, 5 days after

Hydrocarbons10 fined 0.008% Na,8,0,5, VTSR until
cap Store in dark extraction; 40

days for
analysis!2
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Table | - Required Containers, Preservatives, and Holding Times (Continued)

Maximum
Parameter Name Container’ Preservative®* Holding Time*
Aqueous Samples (Continued)
Haloethers'® G, Teflon® Cool, 4°C, 5 days after
lined 0.008% Na,S,0,3 VTSR until
cap extraction; 40
days for
analysis'2
Chiorinated G, Teflon® Cool, 4°C, 5 days after
Hydrocarbons0 lined 0.008% Na,S,0,5, VTSR until
cap extraction; 40
days for
analysis'2
Chiorinated Dioxins G, Teflon® Cool, 4°C, 5 days after
and Furans?© lined 0.008% Na,S,0,5, VTSR until
cap extraction; 40
days for
analysis'?
Pesticides!® G, Teflon® Cool, 4°C, 5 days after
lined Adjust pH to 5 - 914 VTSR untit
cap extraction; 40
days for
analysis??
Radiological Tests:
Alpha, beta and PG HNO,to pH <2 6 months
Radium
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Footnotes for Table |

1. Polyethylene (P} or Glass (G).

2. Sample preservation should be performed immediately upon collection.
For composite chemical samples each aliquot should be preserved at the time of
collection. Yhen use of an automated sampler makes it impossible to preserve each
aliquot, then chemical samples may be preserved by maintaining at 4°C until
compositing and sample splitting is completed.

3. When any sample is to be shipped by common carrier or sent through the
United States Mails, it must comply with the Department of Transportation Hazardous
Materials Regulations (49 CFR Part 172). The person offering such material for
transportation is responsible for ensuring such compliance. For preservation
requirements of Table i, the Office of Hazardous Materials, Materials Transportation
Bureau, Department of Transportation has determined that the Hazardous Materials
Regulations do not apply to the following materials: Hydrochioric Acid (HCI) in water
solutions at concentrations of 0.04% by weight or less (pH about 1.96 or greater); Nitric
Acid (HNO3) in water solutions at concentrations of 0.15% by weight or less (pH about

1.62 or greater), Sulfuric Acid (H;SQ,) in water solutions at concentrations of 0.35% by

weight or less (pH about 1.15 or greater); and Sodium Hydroxide (NaOH) in water
solutions at concentrations of 0.080% by weight or less (pH about 12.30 or less).

4. Samples should be anaiyzed as soon as possible after collection. The
times listed are the maximum times that sampies may be held before analysis and still
be considered valid. Samples may be held for longer periods only if the monitoring
laboratory has data on file to show that specific types of samples under study are stable
for the longer time, and has received written permission prior to analysis from the
Regional Administrator under 40 CFR Part 136.3(e) AND from the Bureau of Technical
Services and Research. Some samples may not be stable for the maximum time period
given-in the tabie. A monitoring laboratory is obligated to hold the sample for a shorter
time if knowledge exists to show that this is necessary to maintain sample stability.

5, Should only be used in the presence of residual chiorine.

6. Maximum holding time is 24 hours when sulfide is present. Optionaily all
samples may be tested with lead acetate paper before pH adjustments in order to
determine if sulfide is present. If sulfide is present, it can be remaved by addition of

cadmium nitrate powder until a negative spot test is obtained, The sample is filtered
and then NaOH is added to pH 12.

7. Samples should be filtered immediately on-site before adding preservative
for dissolved metais.

8. Guidance applies to samples to be analyzed by GC, LC or GC/MS for
specific compounds.
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9. The pH adjustment is not required if acrolein will not be measured.
Samples for acrolein receiving no pH adjustment must be analyzed within 3 days of

sampling.

10. When the extractable analytes of concern fall within a single chemical
category, the specified preservative and maximum holding times should be observed for
optimum safeguard of sample integrity. VWhen the anaiytes of concern fail within two or
more chemical categories, the sample may be preserved by cooling to 4°C, reducing
residual chlorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the
pH to 6 - 9; samples preserved in this manner may be held for five days before
extraction and for forty days after extraction. Exceptions to this optional preservation
and holding time procedure are noted in footnote 5 (re the requirement for thiosulfate
reduction of residual chlorine), and footnotes 12, 13 (re the analysis of benzidine).

11. if 1,2-diphenylhydrazine is likely to be present, adjust the pH of the sample
to 4.0 £0.2 to prevent rearrangement of benzidine.

12. This does not supersede the contract requirement of a 30 day reporting
time.

13. Extracts may be stored up to 7 days before analysis if storage is conducted
under an inert (oxidant-free) atmosphere.

14, For the analysis of diphenylnitrosamine, add 0.008% sodium thiosulfate
and adjust the pH to 7 - 10 with NaOH within 24 hours of sampling.

15. The pH adjustment may be performed upon receipt in the Laboratory and

may be omitted if the samples are extracted with 72 hours of collection. For the analysis
of aldrin, add 0.008% sodium thiosuifate.
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Soil/Sediment/Solid Samples

The same containers and holding times as listed for aquecus samples are to be used for
soil/sediment/solid samples, except for chlorinated dioxins and furans which are allowed
30 days until extraction. Preservation for all analyses is limited to cooiing to 4°C.

Toxicity Characteristic Leaching Procedure Samples

From VTSR From TCLP From Preparative Total
: : Extraction : extraction Elapsed
Time
To: TCLP To: Preparative | To: Determinative
extraction extraction analysis
Volatiles 7 NA 7 14
Semivolatiles 5 7 40 52
Mercury 5 NA 28 33
Metals, 180 NA 180 360
except
Mercury
NA = Not applicable
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APPENDIX B

NYSDEC GUIDANCE FOR THE DEVELOPMENT OF
DATA USABILITY SUMMARY REPORTS



New York State Department of Environmental Conservation
Division of Environmental Remediation

Guidance for the Development of
Data Usability Summary Reports

Background:

The Data Usability Summary Report (DUSR) provides a thorough
evaluation of analytical data without the costly and time consuming
process of third party data validation. The primary objective of a DUSR
is to determine whether or not the data, as presented, meets the
site/project specific criteria for data quality and data use.

Though the substitution of a DUSR for a full third party data
validation may seem to be a relaxation of the Division's quality
assurance requirements, this is definitely not the case. The
development of the DUSR must be carried out by an experienced
environmental scientist, such as the project Quality Assurance Officer,
who is fully capable of conducting a full data validation. Furthermore,
the DUSR is developed from a full New York State Department of
Environmental Conservation Analytical Services Protocol (NYSDEC
ASP) Category B or a United States Environmental Protection Agency
- Contract Laboratory Protocol (USEPA CLP) deliverabies package.

The DUSR and the data deliverables package will be reviewed by
the Division's Quality Assurance Unit. In most cases, we expect that
this review wiil result in agreement or with only minor differences that
can be easily reconciled. If data validation is found to be necessary
(e.g. pending litigaticn) this can be carried out at a later date on the
same data package used for the development of the DUSR.
Personnel Requirements:

The Environmental Scientist preparing the DUSR must hold a
Bachelors Degree in a relevant natural or physical science or field of
engineering and must submit a resume to the Division's Quality
Assurance Unit documenting experience in environmental sampling ,
analysis and data review. |



Preparation of a DUSR:

The DUSR is developed by reviewing and evaluating the
analytical data package. During the course of this review the following
questions must be asked and answered:

1.. Is the data package complete as defined under the requirements for
the NYSDEC ASP Category B or USEPA CLP deliverables?

2. Have all holding times been met?

3. Do all the QC data: bianks, instrument tunings, calibration standards,
calibration verifications, surrogate recoveries, spike recoveries, replicate
analyses, laboratory controls and sample data fall within the protacol
required limits and specifications?

4, Have all of the data been generated using established and agreed
upon analytical protocols?

5. Does an evaluation of the raw data confirm the results provided in
the data summary sheets and quality control verification forms?

6. Have the correct data qualifiers been used 7

Once the data package has been reviewed and the above
questions asked and answered the DUSR proceeds to describe the
samples and the analytical parameters. Data deficiencies, analytical
protocol deviations and quality control problems are identified and their
effect-on the data is discussed. The DUSR shall also include
recommendations on resampling/reanalysis. All data qualifications must
be documented following the NYSDEC ASP ‘95 Rev. guidelines. -

Contact the Division of Environmental Remediation Quality
Assurance Group at (518) 457- 9280, with any questions on the
preparation of a DUSR.

Revised 09/97
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QUALITY ASSURANCE PLAN Section: 1.0
Revision: 000

Date: 0s0198
Page: 1 of 32

1. Organization and Personnel
1.1 QA Policy and Objectives

Controlling and ensuring the quality of the data produced by

the laboratory is the responsibility of all personnel. It
requires the ongoing dedication of the management and the
support, understanding and commitment of the staff.

Routinely, all Quality Assurance Functions are monitored
independently by analytical personnel and audited by the
Quality Assurance Unit.

The objective of any laboratory quality assurance program is
the production of laboratory data of known gquality. This
requires a comprehensive and effective quality control program
to measure and verify laboratory performance, and the use of
approved or proven methods to produce data that is accurate,
precise, and complete. In addition, the system must identify
factors which adversely affect quality and provide for
corrective action where required. The system must also
provide for the maintenance of records relating to sample
submittal and the production of laboratory data.

Three essential elements exit in an effective guality
r
assurance program:

1. Prevention
2. Assessment
3. Correction

Prevention requires that an orderly program of planning and
positive actions be executed before or during analyses to
ensure that the analytical systems are functioning properly.
This includes training, calibration of instruments, instrument
maintenance, and frequent standardization of standard
solutions, use of recommended or validated methodoclogies, and

gquality control planning.

Assessment requires that periodic checks of performance are
conducted to determine precision and accuracy. This includes
analyses of spike and duplicate samples and a peer review of
instrument responses and calculations.

Corrective action requires qualitative and gquantitative
identification of defects in quality and the restoration to an
acceptable functioning analytical system. This may involve
trouble-shooting to correct equipment malfunction, examination
of new standards, re-evaluation of methodology, and re-



QUALITY ASSURANCE PLAN Section: 1.0
Revision: 000
Date: 050198
Page: 2 of 32

training.

The objectives of the QA Management Program at Toxikon are
specifically defined as follows:

1.

i

To assess the accuracy and precision of the data

generated within the laboratory

2.

To provide a measure of the accuracy and precision

of analytical methods

3.

4.

To identify weak methodology

To detect training need within the analytical group
To provide a permanent record of instrument
performance as a basis for projecting repair or

replacement

To upgrade overall quality of laboratory
performance

To ensufé‘that the analytical work will withstand
legal scrutiny in regulatory actions.
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1.2.2 Assignment of QC and QA Responsibilities

Scientific Director

The Scientific Director designates project managers as
regquired by the specific project. The Scientific Director
ensures that personnel (including an independent QAU),
resources, facilities, egquipment, materials and methodologies,
are available in the laboratory for all scheduled work. It is
the overall responsibility of the Director te ensure that
personnel clearly understand the work and are technically
guailified. The Director must communicate any gquality
assurance finding which 1is-:reported to him by the QAU to
project managers and ensure that corrective action has been
taken and documented. The Scientific Director is responsible
for the proper functioning of the Quality Assurance Program

within the laboratory.

Technical Diractor

The Technical Directoer is responsible for the management of

the c¢rganic and 1lnorganic technical staff and for the

malntenance of -lah certifications, the schedule of

verformance, =he€ flow of information, and the repcorting of
r

data.

Manager

The Laboratory Manager is respensible for the conduct of all
work performed under his direction and the issuance of
lakeoratory reports, sample storage, sample disposal,
overseeing sample log-in and decumentation and computer

services.

Supervisors

Laboratery supervisors are responsible for the technical
conduct of the work performed within their group and for the
interpretation, analysis, documentation and reporting of raw
data. They are responsible for training and continuing
compliance of analysts, with methods, standard operating
procedures and gquality assurance requirements. They oversee
the preventive maintenance and calibration for laboratory
instruments. Supervisors serve as lead analyst within .their
service group and review data generated by their staff.

Qualitv Assurance Unit
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QAU monitors each project to insure that the facilities,
equipment, personnel, methods, practices, records, and
contrels are in conformance with regulatory requirements.

Analyvtical Personnel

Analysts conduct laboratory analyses according to recommended
or fully validated methodology, Standard Operating Procedures,
and protocols. Responsibilities include accurate record
keeping, documentation of data and events that could affect
the quality or integrity of the data and reporting out-of-
control situations and nonconformances to their supervisor.
Analytical personnel take direction from their supervisor.

Sample Receipt Officer

The Sample Receipt Officer is responsible for sample custody
procedures including logging-in, sample and extract security,
and sample distribution.

Data Reducticon / Administration

Data reduction personnel are responsible for entering test
results and QC-data into the Laboratory Information Management
System netwo¥k and reducing the data packages to a concise
final report. The data reduction personnel are also
responsible for maintaining organization of data within the
laboratory network system and downloading data onto floppy
discs for archiving as needed. Administrative
responsibilities include final logout of the project from the
tracking system, filing the final data package, and billing.

1.2.3 Reporting Relationships

Analytical personnel report to the supervisor of their group.
Supervisors report directly to the Technical Director while
support personnel report to the Laboratery Manager. The
Technical Director and the Laboratory Manager report directly
to the Scientific Director. The Quality Assurance Manager
reports jointly to the Vice President of Regulatory Affairs

and the Scientific Director.
1.2.4 QA Document Control Procedures

The quality control system of documentation for revisions of
the Quality Assurance Manual and the Procedure Manuals for the
chemistry division uses a standardized indexing format and
provides for convenient replacement of pages that may be
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changed within the technical procedure descriptions. The

indexing format at the top of the page includes the following:

Section Number
Revision:
Date:

Page:

A digital numbering system identifies sections within the
text. The "Section No" at the top of each page identifies
major three-digit or two digit sections, where applicable.
Almost all of the references in the text are to the section
numiber, which can be found easily by scanning the top of the
pages. References to subsections are used within the section.
The date represents the date of the latest revision. Page
number is the specific page in the section. The total number
of pages in the section is shown in the "Table of Contents."
An example of the page lakel for the first page of a section
may be the following:

Section Number 3.0
Revision: 001
Date:~p5/09/87
fage: 1 o0f 5

Each new two digit level, i.e. (3.0, 4.0), begins on a new
page. This format groups the pages together to allow
convenient revision by major sections. For subdivisions

within a section (i.e. 3.1 or 3.1.1), it is also desirable to
start on a new page. However, this applies only to discreet
and separate procedures. Some manual sections may not have to
be separated by a new page for every new subdivision (i.e.
QAP) since the subdivisions do not always denote separate
idea or need for stand alone pages. In these cases, the
entire page could easily be revised and subdivisions may be
condensad onte similar pages.

The Table of Contents follows the same structure as the text.
It contains a space for total number of pages within each
section. This allows the manual user to know how many pages
are supposed to be in each section. When a revision to the
text is made, the Table of Contents page must be updated. For
example, the Table of Contents page detailing Section 3.0 may
appear as follows:



QUALITY ASSURANCE PLAN Section: 1.0

Revision: 000

Date: 050198
Page: 7 of 32
SECTION PAGES . REVISION DATE
3.0 Statement of Policy 5 001 05/08/97
3.1 Introduction 2 of 5 001 05/08/97
3.2 QA Plans 2 of 8 001 05/08/987
3.3 QA Management 3 of 5 001 05/08/97
3.4 QA Objectives 4 of 5 001 05/08/97
This format applies to sections not always on discreet and
separate pages as described earlier. These sections state the
page on which these sections begin with the total number of
pages stated at the top "S5" for that section. Alternately, if
each sections as placed on-a separate page, it may appear as
follows: ‘ '
SECTION PAGES REVISION DATE
3.0 Statement of Policy 1 002 05/08/97
3.1 Introduction 1 ool 05/08/97
3.2 QA Plans 1 002 05/08/97
3.3 QA Management 1 001 05/08/97
3.4 QA Objectives 1 001 05/08/97
A revision to a section would change the Table of Contents to
appear as follows:
SECTION PAGES REVISION DATE
3.0 Statement of Policy 1 002 05/08/97
3.1 Introduction 1 001 05/08/97
3.2 QA Plans 1 001 05/08/97
3.3 QA Management 1 002 05/08/97
3.4 QA Objectives 1 001 05/08/97

A distribution record is established and maintained up to date
so that future versions of manual sections and the additions
of new sections may be distributed to manual users. Changes
may be made by the issuance of an entirely new document or
replacement of complete sections. The labocratory personnel
are given updates by the QAU who alsoc keeps a signed record of
the distribution list. The lab perscnnel are reguired to
remove outdated sections of the manuals or SOP's, destroy, and
replace with the updated version once the distribution list is
signed for receipt of a section or SOP. Lab management
personnel are responsible for monitoring that current material

only is in use in the laboratory.

Procedures for the Preparation, Approval, Review, Revision,



QUALITY ASSURANCE PLAN Section: 1.0
Revision: 000 -
Date: 050198
Page: 8 of 32
-
and Distribution of SOP's is covered in section 3.5 of this
manual.
’ -
1.2.5 QA Program Assessment Procedures
Quality Assurance Reports are submitted after each system -
audit on a quarterly basis to the Scientific Director.
Copies are circulated to the Laboratory Manager and
Department Supervisors. Performance audit reports are
submitted on a weekly basis to the Scientific Director -
and Laboratory Manager. If during a performance audit
there is the need for immediate action, a corrective
action is initiated. The Quality Assurance Unit is -
responsible for submitting all QA reports. Reports of
training audits, health and safety audits, and
operational audits are submitted to the Scientific -
Director.
1.3 Personnel -
1.3.1 Resumes
. .
e
]
-
]
]
-
-
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DATE HIRED: 04/06/98
RESUME DATE:  04/06/98
REVISION: 000

STEWART MARKS :
SAMPLE CONTROL TECHNICIAN, ENVIRONMENTAL CHEMISTRY

B.S., Northeastern University, Boston, Massachusetts (1982)

1998 - Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Mr. Marks has been the Sample Custodian for the Environmental
Chemistry Division. Mr. Marks has been responsible for the receipt and log-in of all chemistry
samples. He ensures regulatory compliance with the samples. He performs quality control
functions to verify all sample_processing activities are accomplished in accordance with proper
procedures. He is responsible for documenting pertaining information with samples per EPA
FDA and client’s requirefnents. Mr. Marks verifies chain of custody and conditions of samples.
He assists with hazardous waste disposal. '

1984 - 1997
Cybermation, Inc., Woburn, Massachusetts

(1994 - 1997)
Materials Manager

(1984 - 1987)
Engineering ECO/Documentation Control Supervisor

The Badger Company., Inc., Cambridge, Massachusetts
Senior Engineering Aide/Documentation

US Air Force



DATE HIRED: 04/07/98
RESUME DATE: 04/07/98
REVISION: 000

ANDY KWOK
METALS PREP TECHNICIAN

B.S. Chemistry, University of Massachusetts*Boston, Boston, MA (1997)

1998 - Present
Toxikon Corporation, Bedford, Massachusetts

As a Metals Prep Technician, Mr. Kwok preps water, waste water and soil samples for
instrument analysis. He cleans glassware and is responsible for sample documentation.

AT



DATE HIRED: 03/16/98
RESUME DATE: 03/16/98
REVISION: . 000

MICHAEL EBISTON
ORGANICS EXTRACTION TECHNICIAN

B.S. Environmental Biology, Westfield State College, Westfield, MA (1998)

1998 - Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Mr. Ebitson has been working in the organics department, primarily
running all organic extraction procedures, specifically methods 608, 625, 8270, 8080 and
Herbicides. In addition, he is responsible for running various inorganic test methods under the
direction of his supervisor. His responsibilities include record keeping, equipment calibration
and preventive maintenance,__doewgentation of data and special events that may affect data
integrity. o

Fe
”



DATE HIRED: 02/02/98
RESUME DATE: 02/02/98
REVISION: 000

ROBERTA LALLY |
WET CHEMISTRY ANALYST

B.S. Agriculture (Environmental Soil Science), University of Delaware (1997)

1998 - Present
Toxikon Corporation, Bedford, Massachusetts

As a Wet Chemistry Analyst, Ms. Lally is involved in extraction and preparation of samples for
the Wet Chemistry Department. She also handles a wide range of inorganic analyses, e.g.
UV/Vis and FTIR Spectroscopy.

Ms. Lally’s experience includespreparing and analyzing samples for various tests following EPA
guidelines on drinking wat;'r wastewater, solids and sludge. Her experience includes analysis,
TCLP extractions, TPH by IR, oil and grease, bacteria, minerals, oxygen demand, phenols and
solids.

b



DATE HIRED: 04/07/98
RESUME DATE: 04/07/98

REVISION: 000
JAMES LOVETT

MIS MANAGER

MCP - Microsoft Certified Professional
MCPS - Microsoft Certified Product Specialist (NT 4.0 Server)

MCSE - Microsoft Certified System Engineer+Internet Specialist (April 1998)

1998- Present
Toxikon Corporation, Bedford, Massachusetts

As MIS Manager, Mr. Lovett is responsible for administering the computer network system.
He assists with local area networks, including installation and troubleshooting of all hardware
and software. He interfaces with the departments to provide programming support services for
users.  He oversees the LIMS system and maintains ISO-9001 certification and computer
validation issues and related dgcumentation.

1995 - 1998 7
IKON Office Solutions Northern New England, Bedford, New Hampshire

Mr. Lovett’s primary responsibilities included configuring and maintaing a Novell server. He
provided support to MIS division for hardware and software conflicts and configuration.

1994 - 1996
Computer Telephone Corporation, Bedford, New Hampshire



DATE HIRED: 04/14/98
RESUME DATE: 04/14/98
REVISION: 000

STEPHEN N. PRIDE
GC ANALYST

B.A. Biology, Merrimack College, Andover, MA (1994)
Graduate courses taken towards M.S. Environmental Studies
Emergency Medical Technician

American Red Cross First Aid, CPR

1998- Present
Toxikon Corporation, Bedford, Massachusetts

As a GC Analyst, Mr. Pride is involved in the preparation and the analyses of volatile and semi-
volatile samples for organic analyses. He maintains gas chromatography instrumentation. He
processes data from HP computer data systems. He is responsible for analyses by EPA 8000,
600 and 500 series methods and special projects.

1996 1998
Accutest, Marlborough, Massachusetts

Mr. Pride worked in the lab as a GC Volatile Analyst. His responsibilities involved running the
Massachusetts Volatile Petroleum Hydrocarbon, V602/8020, and V8015 methods. He has
knowledge of Tekmar ALS2016, LSC2000, and HP5890 instruments. He also worked as an
extraction chemist, preparing spikes and surrogates according to EPA procedures for various
analytes. :

1995 - 1996
Alpha Analytical Labs
Mr. Pride worked as an Organic Prep Chemist.

1994 - 1995
Americorps National Civil Community Corps.



DATE HIRED: 12/12/94
RESUME DATE:  10/15/96
REVISION: 002

: DOUGLAS V. SHEELEY
LAB DIRECTOR, ENVIRONMENTAL SCIENCES

M.S. Master of Science, State University of New York at Brockport

B.S. Bachelor of Science, State University of New York at Brockport

1994-Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Mr. Sheeley has managed the organic and inorganic technical staff at
Toxikon. He is responsible for maintaining lab certifications (CLP, EEP, HRS & GLP) and
compliance with regulations for, but not limited to, CERCLA, SARA, UST, RCRA, SDWA,
TCLP and NPDES. He is responsible for new methods development and the installation of new
instruments. Mr. Sheeley oversees the LIMS system and ensures the schedule of performance,

flow of information and reporting of data.

1987-1993 T
Nytest Environmental, Pgrt Washington, NY

While at Nytest, Mr. Sheeley was the Laboratory Director who directed a staff of 75 and was
instrumental in bringing the lab into the US EPA contract lab program. He directed the lab’s
expansion and relocation and managed NYSDEC data validation contracts. During this time,
he has presented professional seminars at NJ Expo in 1987, 1988, the NJ ECRA in 1987, 1988,

1989 and Hazmat in 1987, 1988, and 1989.

1980-1987
Elson T. Killam Associates, Millburn, NJ

As Laboratory Director, Mr. Sheeley purchased, installed and maintained the instruments,
including GC/MS, AA, Auto Analyzer, GC and IR units. He developed a computerized data
handling and report generation system and obtained and maintained certifications. Mr. Sheeley
supervised and conducted industrial wastewater and drinking water pilot plant treatment projects
and managed the laboratory phase of a project which generated over 90,000 samples in one year.



1974-1980 -
Monroe County Pure Waters Agency, Rochester, NY

As Assistant Laboratory Director, Mr. Sheeley assisted in the laboratory start-up. He operated

TOC, GC, AA, IR and other systems while being responsible for the analysis of process control
parameters for three sewage treatment plants.

el
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DATE HIRED: 03/17/87
RESUME DATE: 06/22/95

REVISION: 003
PAUL M. LEZBERG

LABORATORY MANAGER

B.S. 1983 Biology, Colby College, Waterville, Maine

1986-Present :
Toxikon Corporation, Bedford, Massachusetts

Mr. Lezberg is presently functioning in the role of the Laboratory Manager at Toxikon. He is
responsible for overseeing the conduct of all work performed in the laboratories of the analytical
division as well as providing status reports on the operation to the Scientific Director. Mr.
Lezberg conducts data package and final report reviews and is responsible for implementing all
procedures and quality control measures in the laboratory. He is also responsible for conducting
and providing direction in the conduct of laboratory analyses and problem solving. As the lab
manager, he must communicate daily with the clients on all technical matters relative to specific

projects. I3

1985-1986
American Biogenics, Woburn, Massachusetts

Prior to joining Toxikon in 1986, Mr. Lezberg held the position of Manager of Regulatory
Compliance at Bioassay Systems/American Biogenics in Woburn, Massachusetts, In this
position, Mr, Lezberg was responsible for managing the QA/QC and Safety program as it
pertained to the conduct of toxicological testing performed by the firm. He was responsible for
implementing and managing an effective Health and Safety program which guarded both workers
and the environment from exposure to potential hazards. He maintained the program by
instituting or modifying engineering controls, work practices, and personnel protective
equipment. Further responsibilities included monitorin g the conduct of the toxicological studies
for compliance with the FDA and EPA GLP's. In this capacity, he was responsible for
laboratory management pertaining to protocol review, laboratory audits, writing lab standard
operating procedures, review of raw data and technical reports, and interaction on a daily basis

with technical personnel.



1983-1985
Bioassay Systems, Woburn, Massachusetts

Mr. Lezberg worked in a laboratory supervisor position for two years performing multiple
Cytogenetic assays designed to identify potential mutagens and carcinogens for government
contract work as well as for the private sector. He supervised all aspects of the assays,
including cell culture, preparation of test samples, and data analysis and reduction.

a2



DATE HIRED: 1/26/98
RESUME DATE:  1/26/98
REVISION: 000

R. ALAN DOUGHTY, Ph.D.
QUALITY ASSURANCE MANAGER, ENVIRONMENTAL CHEMISTRY

M.B.A. Roosevelt University, Chicago, Illinois (1978)
Ph.D. Organic Chemistry, University of Miami, Miami, Florida (1967)
M.S. Organic Chemistry, University of Minnesota, Minneapolis, Minnesota (1963)

B.S. Physics, Purdue University, Lafayette, Indiana (1961)

1998 - Present
Toxikon Corporation, Bedford, Massachusetts

Quality Assurance Mapager

As Quality Assurance Manager, Environmental Chemistry, Dr. Doughty has the responsibility
of overseeing activities related to chemistry regulatory programs, including keeping the
laboratory in compliance with™ required regulations and certifications for selected tests and
documentation requirements. He has regulatory responsibilities, handles all audits and reviews

Toxikon’s Contingency Plan.

1994 -1996
NET, Bedford, Massachusetts

Laboratory Manacer

As Quality Assurance Manager during illness of incumbent, Dr. Doughty revised the
laboratory’s Quality Assurance Plan to meet Massachusetts and Federal agency requirements
(NEESA, USCOE, HAZWRAP). He shortened turnaround time for all laboratory work and

wrote the chemical hygiene plan.

1993 - 1994
Orlando Labs Orlando, Florida

Laboratory Director

Dr. Doughty was responsible for operations, project management, quality assurance and health
and safety,



1988 - 1992

RMT, Inc., Madison, Wisconsin
ratory Director =
Dr. Doughty wrote the company’s first Quality Assurance Plan to meet Wisconsin and EPA -
requirements. He also supervised a GLP pesticide study group.
1984 - 1988 7 -
International Technology Corp., Martinez, California
Director, Field Apalytical and Sampiing -
1982 - 1984
The Bionetics Corp., Chicago, Illinois . -
Project Manager :
1977 - 1982 : ' -
The Quaker QOats Company, Chicago, Hlinois
Director, Scientific Resources
-
-
it i N - -
K
-
-
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-
-
-
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DATE HIRED: 09/14/92
RESUME DATE:  2/2/98
REVISION: 003

BRIAN K. OUELLETTE
METALS SUPERVISOR

Towards B.A.Chemistry, Suffolk University, Boston, MA

Environmental Data Reporting System (1996)

1992 - Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Mr. Ouellette has been working in the inorganics department, primarily
assisting in developing the CLP level documentation capacity of the laboratory including special
documentation protocols, i.e. NYSDEC ASP. He runs ICP, Graphite Furnace, and Flame AA
instruments. ST

1985 - 1991

Stevens Analytical labs, Stoneham, MA

Mr. Quellette was an inorganics prep technician. He prepared various tests following EPA
guidelines on drinking water wastewater, solids and sludge. His experience includes metals prep
and analysis, mercury prep and analysis, TCLP extractions, TPH by IR, oil and grease, bacteria,
minerals, oxygen demand, phenols and solids. He aided in implementation of a comprehensive
QA/QC plan, '



DATE HIRED: 08/08/96
RESUME DATE: 08/08/96
REVISION: 002
VALENTINA ROTENBERG
METALS ANALYST

M.S. Chemistry, Polytechnical Institute, Khabarovsk, Russia

1996 - Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Ms. Rotenberg has been working in the inorganics department, primarily
assisting in developing the CLP level documentation capacity of the laboratory including special
documentation protocols, i.e. NYSDEC ASP. She runs ICP, Graphite Furnace, and Flame AA
instruments. She has also worked ig the extraction lab for inorganic analyses, including UV/VIS
and FTIR Spectroscopy. - .

1989 - 1991

Energy & Environmental Engineering, Inc., Somerville, Massachusetts

Ms. Rotenberg was the Inorganic and Wet Chemistry Laboratory Supervisor. She did data
processing and report preparation for commercial and CLP packages. She was responsible for
QC, training and management of metals and wet chemistry analyses. She supervised the
operation,trouble shooting, and maintenance of Leeman Labs, Inc., ICP PSI000AT, PES100
Furnace AA, Cold Vapor Analyzer Model 400 and Wet Chemistry Eqmpment

Senior Analytical Chemistry (1995)
ICP Metals Analyst (1992 - 1596)
AA Operator (1991 - 1996)
Chemist (1989 - 1991)

1975 - 1988

State R&D Institute of Polymer Plastic, St. Petersburg, Russia
Department of Environmental Protection & Toxicology

Sr. Research Scientist



DATE HIRED: 06/27/94 [08/15/88 - 08/21/90)]
RESUME DATE:  10/15/96
REVISION: 002
CAROL LEEDOM
WET CHEMISTRY SUPERVISOR

M.S. 1988 Water Resource Sciences, University of Michigan, Ann Arbor, MI

B.S. 1980 Environmental Science, Purdue University, West Lafayette, IN

1994 - Present/ 1988 - 1990
Toxikon Corporation, Bedford, Massachusetts

As the Wet Chemistry Supervisor, Ms. Leedom is involved in extraction and preparation of
samples for inorganic analyses.  She handles a wide range of inorganic analyses, e.g. UV/Vis
and FTIR Spectroscopy for GLP protocols under EPA methodologies. Ms. Leedom is
responsible for scheduling the tests and oversees the work of the inorganic extractions
department staff. e

1983 - 1885

University of Michigan, Ann Arbor, Michigan

As a Research Assisting in the Department of Environmental Engineering, Ms. Leedom assisted
with gel chromatography, collected, extracted and prepared natural surface water and landfill
drainage samples for GC/MS analyses and assisted with rate studies of priority pollutants onto
sediments and DOC. :



DATE HIRED: 10/07/96

RESUME DATE: 10/07/96

REVISION: 000
YA-LING KING
WET CHEMIST .

B.A., Taiwan Normal University, Taiwan

1996 - Present -
Toxikon Corporation, Bedford, Massachusetts

As a Wet Chemist, Ms. King is involved in extraction and preparation of samples for inorganic
analyses. She handles a wide range of inorganic analyses, e.g. UV/Vis and FTIR
Spectroscopy for GLP protocols under EPA methodologies.

1994 - 1996

Thermo Analytical, Waltham, Massachusetts

Ms. King was the Lead Analytical Chemist responsible for wet chemistry parameters using EPA,
CLP. SW-846 and RCRA methodologies. She prepared and analyzed samples for parameters
including cyanide, phenol, total organic carbon (TOC), total organic halogens (TOX), chloride,
fluoride, alkalinity, sulfate, hexavalent chromium, residual chlorine, total solids (TS), total
dissolved solids (TDS), total suspended solids (TSS), total volatile solids (TVS), total
phosphorous ortho-phosphate, total kjeldahl nitrogen, ammonia, nitrate/nitrite, chemical oxygen
demand (COD), total petroleum hydrocarbons (TPH), turbidity and pH.

1986 - 1993 _
Enseco - Erco Laboratory, Cambridge, Massachusetts

As an Analytical Chemist for the Wet Lab, Ms. King performed samples in various matrices
(e.g. water, soil and sludge) as well as metals digestion for furnace, ICP and mercury analysis.

She was responsible for review of inorganic data.



DATE HIRED: 10/15/91

RESUME DATE:  06/27/95

REVISION: 002
ARTHUR SWEENEY
METALS ANALYST

B.S. Science, 1990, Salem State College, Salem, Massachusetts

1991 - Present
Toxikon Corporation, Woburn, Massachusetts

Since joining Toxikon, Mr. Sweeney has been working in the inorganics department, primarily
assisting in developing the CLP level documentation capacity of the laboratory including special
documentation protocols, i.e. NYSDEC ASP. He runs ICP, Graphite Fumnace, and Flame AA
Instruments. He has also worked in the extraction lab for inorganic analyses, including UV/VIS
and FTIR Spectroscopy. L .

1989 - 1991

ENSR/AnalytiKEM, Wilmington, MA

Mr. Sweeney worked in the inorganics department using Perkin-Elmer, Graphite Furnace, and
flame AA. He used various Standard and EPA methods.



DATE HIRED: 10/23/95
RESUME DATE:  09/29/97
REVISION: 001

JEFF REGAN
METALS PREP TECHNICIAN

B.A. Environmental Science, Salem State College, Salem MA (1990)

1997- Present
Toxikon Corporation, Bedford, Massachusetts

As a Metals Prep Technician, Mr. Regan preps water, waste water and soil samples for
instrument analysis. He cleans glassware and is responsible for sample documentation.

1992 - 1995 L -
Thermo Apalytical, Walthiam, Massachusetts

As 2 Chemist in the Metals Preparation department, Mr. Regan performed mercury prep and
automated analysis, TCLP extractions, microwave digestion for biota samples and was
responsible for maintenance and upkeep of DI water system.

1989
Deveraux Beach, Marblehead, MaSsachusetts / Dane Street Beach, Beverly, Massachusetts

Mr. Regan did a geological study to compare depositional and accretionary beaches, the
greenhouse effect and its impact on water supply.



DATE HIRED: 09/09/91
RESUME DATE:  10/15/96

REVISION: 002
XIAOCHUN LIV

GC/MS ANALYST

B.S. Chemistry, Beijing Polytechnic University, Beijing, China (1992)

M.S. Chemistry, Northeastern University, Boston, MA (1988)

1991 - Present
Toxikon Corporation, Bedford, Massachusetts

In this position, Ms. Liu is responsible for the operation of the duplicate Hewlett Packard
instruments. She assists with training, technical administration and overseeing for all organic
analyses and trace contaminates. Responsibilities include the coordination with other disciplines
in the laboratory including extraction, report preparation and Quality Assurance.

-
-».

1988 - 1991
Northeastern University! Boston, Massachusetts

As a Research Assistant for the Department of Chemistry and Barnett Institute of Analysis and
Materials Science, Ms. Liu used ICP to do metal analysis, assisted with wet chemistry
procedures and used HPLC to separate dithiophosphate compounds. She was also Teaching
Assistant for physical and general chemistry laboratory courses.

1982 - 1986
Beijing Polytechnic University, Beijing, China

As a Research Assistant for the Department of Chemistry and Environmental Science, Ms. Liu
performed environmental wastes analysis using GC. She also instructed and supervised

analytical chemistry lab courses as a Lecturer.



DATE HIRED: 02/27/95
RESUME DATE: 06/27/95
REVISION: 001
CHRISTINA DILORENZO
GC/MS ANALYST

B.S. Chemistry, UMass*Dartmouth, North Dartmouth, MA

1995 - Present
Toxikon Corporation, Woburn, Massachusetts

In this position, Ms. DiLorenzo is responsible for performing organic analyses in the GC/MS
department under SOP, GLP and EPA guidelines for all soil and water samples. The department
handles both volatiles and semi-volatiles analysis on HP instruments.

- -

1994 - 1995 -
Analytical Laboratory, Irc., Somerville, Massachusetts

Ms. Dilorenzo analyzed groundwater samples using a modified EPA method, assisting in
development of soil analysis.



DATE HIRED: 05/01/95
RESUME DATE:  056/26/965

REVISION: 001
JEFFREY MAXWELL
MIS MANAGER -
B.S.B.A. Business Management and Operations, Fitchburg State College, Fitchburg,
Massachusetts
1995 - Present

Toxikon Corporation, Bedford, Massachusetts

1994 - 1995
Thom MCcAN, Worcester, Massachusetts

As Senior Technical Servic:;s.';inélysts, Mr. Maxwell supported the implementation of Unix
based Point of Sale packagg. He was the administrator for three local area networks.

1988 - 1994
BASF Information Systems, Bedford, MA

As Technical Programmer, Mr. Maxwell formulated Lan/PC based solutions for manufacturing,
marketing and quality assurance areas to increase production efficiency. He also was a Senior
Analyst who created various support programs for customer service.

1987 - 1990
Multiple System Environments, Leominster, Massachusetts

Mr. Maxwell authored and sold PC based Laboratory Information Management Systems (LIMS).

1987 - 1988
GT Environmenta] Labs, Milford, New Hampshire

Mr. Maxwell was the MIS Manager who managed successful mainframe laboratory information
management system optimization and upgrade. He developed enhancement programs for the
Perkin-Elmer LIMS package and created purchasing policies and procedures,



1984 - 1987

Frequency Sources, Chelmsford, Massachusetts
Mr. Maxwell was a Programmer/Analyst.

AN



DATE HIRED: 12/04/95
RESUME DATE: 03/01/96
REVISION: 002

FRANK D’AGOSTINO
SAMPLE CUSTODY SUPERVISOR, ENVIRONMENTAL CHEMISTRY & TOXICOLOGY

The Use, Limitations and Maintenance of North Respirator, North (1992)

Certificate Environmental Technology, Aquinés College, Newton, Massachusetts ( 1995)

40 Hour OSHA Training

29 CFR 1910-120

8-Hour Hazwoper Annual Refresher Certification, Aquinas College (1995)

Regulations Every Small Quantity Generator Should Know, Triumvirate Environmental (1996)
DEP Inspection Preparation, TI:iL_Il'I}ViI'atE: Environmental (1997)

r

1995 - Present
Toxikon Corporation, Bedford, Massachusetts

Mr. D’Agostino is the Sample Custody Supervisor for the Environmental Chemistry &
Toxicology Divisions. For Toxicology, Mr. D’Agostino is responsible for the receipt and log-in
of all In Vive and In Vitro samples. He maintains protocol and confidentiality files, generates
work order due tables and is responsible for test sample reconciliation at study completion as
well as test sample returns for sponsor request. Mr. D’Agostino assists in customer service
functions such as assisting clients with the correct way to complete test requisition forms, and
advising clients for appropriate sample requirements.

In the Environmental Chemistry Division, Mr. D’Agostino oversees log-in activities, bottle
orders, courier services and sample disposal duties.

1995
Hygiea Environmental Company, Newton, Massachusetts

Mr. D’Agostino was an intern at Hygiea where he worked in the Log-in department, as well as
participating in field sampling, PLM analysis, indoor air quality, AA, PCM and asbestos



DATE HIRED: 06/11/97
RESUME DATE: 07/30/97
REVISION: 001

NICOLE CAIRNS
GC ANALYST

B.S. Environmental Science, UMass*Ambherst, Amherst, Massachusetts (1997)

1997 - Present
Toxikon Corporation, Bedford, Massachusetts

As a GC Analyst (VOA), Ms. Cairns is involved in the preparation and the analyses of volatile
and semi-volatile samples for organic analyses. She maintains gas chromatography
instrumentation. She processes data from integrators and HP computer data systems. She is
responsible for analyses by the 8000, 6000 and 500 series.

~
-

1996-1997 -
Maxymillian Technologies, Pittsfield, Massachusetts

Ms. Cairns prepared and analyzed samples of various matrices for an assortment of organic and
inorganic environmental sampies.



DATE HIRED: 08/21/94
RESUME DATE: 08/21/95

REVISION: 009
JEAN-PIERRE LUKENGU MUSANDA
GC/MS ANALYST .

B.A. Biochemistry, Suffolk University, Boston, Massachusetts (1988)

1996 - Present
Toxikon Corporation, Bedford, Massachusetts

In this position, Mr. Musanda is responsible for performing organic analyses in the GC/MS
department under SOP, GLP and EPA guidelines for all soil and water analyses. The
department handles both volatiles and semi-volatiles analysis on HP instruments. Mr. Musanda
assists with extraction, report preparation and training chemists in operating the various
instruments.

-

1987 - 1996 ,
National Environmental Testing, Inc., Bedford, Massachusetts

(1992 - 1996)
As the G/MS Group Leader Data Reviewer, for the Volatile Organics Department, Mr. Musanda

was responsible for processing, reviewing, validating and data entry of all results generated by
the GC/MS Department. Mr. Musanda performed validation of all volatile sub-contracted works
and acted as the technical liaison between the lab, the project coordinator and the customer.

(1989 - 1992)
As GC/MS Senior Analyst, Mr. Musanda was responsible for analyzing organic samples

utilizing sophisticated GC/MS equipments and purge and trap techniques, instrument
maintenance, troubleshooting and data process.



handling.
-
1992 - 1993
Morrison Knudsen, Watertown, Massachusetts
. -
Mr. D’Agostino worked as a Foreman.
1991 * -
Webster Services, Inc., Dorchester, Massachusetts . &
Mr. D’Agostino did site excavation work. =
1991 A -
Jeremiah Sullivan & Sons, Everett, Massachusetts
As a foreman, he supervised and assisted crews in excavation of water and sewer lines. -
.’ .
L]
- - -
-
-
-
-
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-
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DATE HIRED: 11/16/87
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DAVID BLACKWELL
ORGANICS EXTRACTION DEPARTMENT SUPERVISOR

B.S. Chemistry, University of Lowell, Lowell, Massachusetts {(19886)

1987 - Present
Toxikon Corporation, Bedford, Massachusetts

Since joining Toxikon, Mr. Blackwell has been working in the
organics department, primarily running all organic extraction prep
procedures, specifically methods 608, 625, 8270, 8080 and
Herbicides. In addition, he is responsible for running various
inorganic test methods under the direction of his supervisor. His
responsibilities include record keeping, equipment calibration and
prreventive maintenance,. documentation of data ang special events

that may affect data-integrity. Mr. Blackwell is responsible for
all shifts in the grganics extraction department.

1987
Cambridge Analytical Associates, Bedford, Massachusetts

Mr. Blackwell spent approximately six months performing organic
extracts, data entry and routine Qa/qQcC.
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REVISION: 000

CHRISTOPHER KNIGHT
GC ANALYST

B.A. Zoology, University of New Hampshire, NH (1984)
Mass Spectral Interpretation conducted by Professional Analytical and Consulting Sves. (1994)

Hewlett Packard Analytical Education for Operation of Hp—HPLCSD-DOS Chemstation. (1995)

1997 - Present
Toxikon Corporation, Bedford, Massachusetts

As a GC Analyst, Mr. Knight is involved in the preparation and the analyses of volatile and
semi-volatile samples for organic analyses. He maintains gas chromatography instrumentation.
He processes data from HP-compufer data systems. He is responsible for analyses by EPA
8000, 600 and 500 series thethods and special projects.

1990 - 1997
Groundwater Technology Environmental Laboratories, Milford, New Hampshire

As a senior analytical chemist, Mr. Knight analyzed environmental samples by gas
chromatography, mass spectrometry and high pressure liquid chromatography. He maintained
instrumentation, calibration, quality assurance criteria, made standards and reviewed and
validated reports according to certification regulations. '

1988 - 1998
E.N.S.R. Consulting and Engineering, Wilmington, Massachusetts

Mr. Knight was an Environmental Analyst who analyzed environmental samples for organic
contaminants by gas chromatography and mass spectroscopy. He supervised sample preparation
for both organic and inorganic analysis. He analyzed extracts in compliance with EPA
methodology and was involved with the development of new methods.

1987 - 1988
New England Baptist Hospital, South Boston, Massachusetts

Certified Laboratory Technician



¢

DATE HIRED: 02/17/98
RESUME DATE: (2/17/98
REVISION: 000

PAULETTE POLK
ANALYST, PRODUCT CHEMISTRY

B.S. Toxicology, Northeastern University, Boston, Massachusetts (1997)

1998 - Present )
Toxikon Corporation, Bedford, Massachusetts

As Product Chemistry Analyst, Ms. Polk assists with the special chemistry laboratory. These
activities include trace residue studies under FIFRA methodology and GLPs, method
development and validation, and product chemistry. Product chemistry responsibilities include
stability testing and physical chemical characterization of new chemicals and pesticides for EPA
registration. She also assists in EPA priority pollutant analysis of organic compounds and
herbicide analysis.

1997 - 1998
T.R. Wilbury Laboratories, Marblehead, Massachusetts

-

As Quality Assurance Officer, Ms. Polk performed in-life audits as well as audits of study
protocols, biological and analytical chemistry raw data, draft reports and steps of corrective
action for regulatory compliance as per EPA and FDA Good Laboratory Practices.

1996 - 1997
Krueger Food Laboratory, Cambridge, Massachusetts

As Senior Laboratory Technician, Ms. Polk conducted chemical analyses, including GC, HPLC
and spectrophotometric enzymatic test procedures.

1996
Northeastern University, Boston, Massachusetts

Research Assistant, Toxicology Lab
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supervisory experience.

GC/MS/DS Operator
Christina DiLorenzo has a B.S. degree in chemistry and four years'

experience in operating and maintaining GC/MS.

Systems Manager

Jeff Maxwell is responsible for the management of all computing
systems. He has a B.S. degree in Business and thirteen years'

experience in systems management and programming.

Programmer Analyst . -
Jeff Maxwell is responsible for the installation, operation and

maintenance of software. He has a B.S. degree and ten years'
experience as a programmer.

Mass Spectral Interpretation Specialist
Xiaochun Liu has a M.S. degree in chemistry and six years'

experience in GC/MS.

GC Laboratorvy Supervisor
Doug Sheeley is responsible for all technical efforts of the GC

laboratory. He has.a B.S. degree in chemistry, thirteen years'
experience in opgrating a GC/EC and twenty-three years of

supervisory experience.

Pesticide Residue Analysis Expert for Organochlorine Pesticides and
PCB's

christopher Knight has a B.A. degree and nine years' experience in
operating and maintaining GC and interpreting GC chromatograms.

Purqe and Trap Volatile Organics Analysis Expert
Nicole Cairns has a B.S. degree in Environmental Sciences and two

years' experience in GC volatile analysis.

Sample Preparation Laboratory Supervisor
David Blackwell has a B.S. degree in chemistry and ten years'

experience in sampe preparation for organic analyses.

sample Extraction / Concentration Specialist
David Blackwell has a B.S. degree in chemistry and ten years'

experience in extraction / concentration.

Sample cCustodian :
Frank D'Agostino is a high school graduate with two years'

experience as a sample custodian.

Data Reporting and Delivery Officers
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1.3.2 Education and Experience Pertinent +to This

Protocol

Laboratory Supervisor

Douglas Sheeley has a M.S. degree and twenty-four years' experlence
in laboratory management.

Project Manager

Paul Lezberg has a B.S. degree and fourteen years' experience in
managing projects.

Oouality Assurance / Quality Control Officer

Alan Doughty has a PhD. in chemistry' with fourteen years of
environmental laboratory experience. He has written the Quality
Assurance Programs for three different environmental laboratories.

ICP_Spectroscopist

Brian Keith Ouellette is working towards his B.A. in chemistry. He
has five years' experience as an ICP spectroscopist.

ICP _Operator
Valentina Rotenberg has. an M.S. degree in chenmistry and 8 years

experience as an ICP operator.

r
r

Flameless Atomic Absorption Spectroscopist :
Arthur Sweeney has a B.S. degree in science and eight years'

experience in AA Spectroscopy.

Flame and Cold Vapor Absorption Spectroscopist
Arthur Sweeney has a B.S. degree in science and eight years'

experience in flame and Cold Vapor spectroscopy.

Tnorgarmic Sample Preparation Specialist
Jeff Regan has a B.A. dedree in environmental science and five

ears' experience in inorganic sample preparation.
P

Classical Wet Chemical Techniques Analyst
Carol Leedom has a M.S. degree in environmental sciences and five

years' laboratory experience and three vyears' supervisory
experience.
Inorganic Chemist (backup)

Ya-Ling King has a B.A. degree and eleven years' experlence in wet
chemistry and metals digestion.

GC/MS Laboratory Supervisor
¥iaochun Liu has a M.S. degree in chemistry and six years'

laboratory experience in operating a GC/MS and four years'
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JP Musanda has a B.A. degree 1in biochemistry, four years'
experience in data reporting and delivery and eight years'

experience in GC/MS.

Oorganic Chemist (backup)
Cchristopher Knight has a B.A. degree and nine years' experience in

GC and eight years' experience in GC/MS.

1.3.3 Training Progress

Toxikon's Laboratory tralining programs are designed to
educate the employee in understanding and performing all
tasks efficiently and competently as delineated 1in a
particular departmental job description. Each employee
must demonstrate proficiency and understanding of a task

prior to unsupervised task execution. This will
safeguard both quality performance and safety of the
individual.

Toxikon provides ongoing training programs to train
employees.” in *the technical component of their Jjob
requirement. In addition, higher level technical
training may be required depending on the scope of the
jndividual‘'s position and level of understanding

required.

External technical training programs including equipment
training, software training, and other specifically
required programs are made available through Toxikon
Corporation. These training programs are offered at
least annually or more frequently as required.

Ongoing training, On the Job Training (0JT), SOP revision
retraining, and annual retraining for both external and

internal training programs are provided at Toxiken.

Technical training is broken down into 2 components.
This includes the following:

Core Curriculum Syllabus
Job Specific Syllabus

The core curriculum consists of both active and
descriptive SOP's that are generally required knowledge
of an employee at Toxikon. Examples include Quality
System SOP's, generic equipment calibration procedures,
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facility description and layout information, security
issues, and general training procedures. This curriculum
may be expanded or reduced at the discretion of Senior
Management.

The job specific syllabus consists of Active Departmental
SOP's that are required to perform the specific job or
task as described in the individual job description.
This syllabus generally includes test specific
methodology and equipment SOP's, in addition to
environmental monitoring and other position specific

tasks.

Laboratory training is a discrete function internally
provided by the direct Manager/Supervisor and/or his or
her designee. All aspects of technical training are
documented and acknowledged by the trainer and the
trainee. All training documentation is filed in each
employee's training file.

Forms used to document training include:

Laboratory'ffaihing Documentation: Organic Extraction
Curriculym (Figure 1-3)

Laboratory Training Documentation: GC Curriculum
(Figure 1-4)

Laboratory Training Documentation: GC/MS Curriculum
(Figure 1-5)
Laboratory Training Documentaticn: Metals Curriculum
(Figure 1-6)

Laboratory Training Documentation: Leg-In Curriculum
(Figure 1-7)

Laboratory Training Documentation: Quality Assurance
Ccurriculum (Figure 1-8)

Laboratory Training Documentation: Glassware Prep
curriculum (Figure 1-%9)

Laboratory Ongoing Training Documentation / Additional
Documentation (Figure 1-10)

Laboratory SOP Retraining Documentation/OJT/Revision
(Figure 1-11})



“y

QUALITY ASSURANCE PLAN

Section: 1.0
Revision: 000
Date: 050198
Page: 13 of 32

Figure 1-2

Technical Training Documentation:

Employee:

Wet Chemistry Curriculum

Position:

Date of Hire:

sSOP Tralning Instructor Employee SOP Title

number Date Signature Signature

7.3 Document Control Procedures

7.6 Significant Figures

7.7 Data Validation

7.8 Quality Control Review and Corrective
Action

7.10 Review of Technical Data

7.12 Reagent Inventory, Traceability,

- . Labeling, and Acceptability

7.16 ;'- Data Recording and Storage
Maintenance

7.17 Standard Preparation and Traceability of
Primary Standards Against Working
Standards

7.19 Glassware Preparation

7.20 Control Charting

7.21 Prevention of Sample Contamination

7.23 Batch QC Reporting and Numbering
System

7.25 Documentation for Single Analyst
Precision and Accuracy

7.26 Environmenta!l Chemistry Technical and
Contract Policies

3.6 Balances

3.2.5%5 Waterbath / Incubator Maintenancé

2.8 Personnel Attire -
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sSoP Training Instructor Employee SOP Title

number Date Signature Signature

3.2.2 Lab Ovens

3.4.1 Lab Ovens

7.2.3 Batch QC Reporting & Number

8.5 Soil Dry Weight Determination

11.4 Method Detection Limits

7.12 Reagent Inventofy & Labeling

7.10 Review of Technical Data

3.5.6 Mettler AE 163 Bafance

3.2.9 Precision Scientific Flashpoint Tester

3.2.11 BOD Incubator

3.3.1 Refrigerators

3.7.11 - YSi1 DO Meter

3.8.18 ;J PHM62 Selective lon Meter —

3.8.22 Corning 320 pH Meter

3.8.42 Alpkermn RFA 300 )

3.8.43 PHE Model 1310 IR

3.8.44 HACH 2100 A Turbidimeter

3.8.63 Ol Model 700 TOC Analyzer

1.6.38 In-house Hazardous Waste Storage

7.19 Glassware Washing

3.8.36 Pipet Washing

3.8.79 COD Reactor

3.8.65 Tecator TKN Digestion Block

1.6.13. Care & Use of Face Masks

11.5.3 Acidity

11.6.6 Alkalinity

11.32 Ammonia
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s50pP Training Instructor Empleyee SOP Title
number Date Signature Signature
11.3.2 Ammonia distillation
11.45 Ash
1.7 BOD
11.51 Chioride
11.24 Total Residua! & Free Chiorine
11.23 Chlorophyll
11.14 Chromium - hexavalent
11.562 coD
11.27 Color
11.21 Conductance
11.25 Corrasivity - Water
11.13 - Amenable Cyanide
11.13 o Cyanide
11.12 ' Cyanide - Automated
11.30 Flashpoint
11.18 Fluoride via Electrode
11.50 Hardness
11.6 IR Scan
11.22 lodide
3.8.46 Karl Fisher % Moisture
8.5 % Moisture
11.16 Nitrate
11.28 ODOR
11.12-20 Qil & Grease Gravimatric
11.19-20 Qii & Grease Hexane
11.19-20 Qil & Grease by IR
11.10/11 Organic Nitragen
.32
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SOP Training Instructar Employee SOP Title

number Date Signature Signature

11.17 pH - soil

11.31 Pheno! Manual

11.59 Paint Filter

11.17 Ph - Water

11.33 Ortho-Phosphorous - automated

“ 11.33 Tota!l Phosphorous - digestion

11.26 Reactive Cyanide

11.26 Reactive Sulfide

11.58 Settable Solids {SS)

8.5 % Solids

11.49 Silica

11.56 - Sulfate

11.4.3 . Sulfide Titrimetric

11.57 Sulfite

11.15 Surfactants

11.46 Total Dissolved Solids (TDS)

11.10 Total Kjeldahl Nitrogen {TKN)

11.9 Total Organic Carbon {TQC) water

11.9 Total Organic Carbon {TOC} soils

11.1¢ Total Nitrogen

11.19-20 Total Petroleum Hydrocarbons {TPH}

soils
11.19-20 Total Petroleum Hydrocarbons (TPH)
water
11.42 TSP/PM10 Air Filter Analyses
11.47 Total Sclids {TS)

11.60

Total Suspended Solids (TSS])

i
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SOP Training Instructor Employee SOP Title

number Date Signature Signature

11.29 Turbidity

11.45 Total Volatile Solids {TVS)

11.48 Volatile Suspended Solids (VSS)

11.41

Winkler Titration

Ny
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Figure 1-3

Technical Training Documentation: Organics Extraction Curriculum

Employee:
Paosition:
Date of Hire:
SOP | Training instructor Employee S0P Title
Number - Date Signature Signature
7.3 Document Control Procedures
7.6 Significant Figures
7.7 Data Validation
7.8 Quality Control Review and Corrective Action
7.10 Review of Technical Data
7.12 - " Reagent Inventory, Traceability, Labeling, and’
N Acceptability
7.16 ' Data Recording and Storage Maintenance
7.17 Standard Preparation and Traceability of Primary
Standards Against Working Standards
7.19 Glassware Preparation
7.20 1 Control Charting
7.21 pu Prevention of Sample Contamination
723 Batch QC Reporting and Numbering System
7.25 Documentation for Single Analyst Precision and
Accuracy
3.5 - Balances
3.2.5 Waterhath / Incubator Maintenance
2.8 Personnel Attire
3.2.2 Lab Ovens
3.4.1 Lab Ovens

i
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Technical Training Documentation: OE Curriculum Con’t.

SOP Training Instructor Emplovyee SOP Title

Number Date Signature Signature

1.5.4.1 Error Correction

3.2.2 Laboratory Oven Use

3.25 Incubator / Waterbath Use

3.3.1 Refrigerator/ Freezer Use

3.8.8 Operation of the MODULAB Analytical Research
Grade UF/ Polishing System

3.8.22 Calibration, Operation and maintenance of the
Corning 320 Ph Meter

3.8.22.1 Calibration, Operation and Maintenance of the
Corning M90 Ph Meter 3.8.22.1

3.8.72 Operation of the USE Filter Ro/DI Water System

8.5 . Soil Dry Weight Determination

11.1 ’ TCLP Extract Preparation

B 11.4 Definition and Procedure for the Determination

of Method Detection Limits '

11.62 Continuous Ligquid-Liquid Extraction for 600
Series Methods

11.63 Liquid-Liquid Extraction (EPA method 3510}

11.64 Continuous Liquid to Liguid Extraction of Non-
and Semi- Volatile Organic Compounds (EPA
Method 3520}

11.65 Uitrasonic Extraction of Non- and Semi- Volatile
Organic Compounds (EPA Method 3520)

11.69 Method 3540B Soxhlet Extraction

11.70 Method 3660A Sulfur Cleanup

3.1.1 Equipment Suitability and Maintenance

3.1.1.1 Preventive Maintenance Logs

3.1.2 Equipment Cafibration General Procedure
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Technical Training Documentation: OE Curriculum Con’t.

SQP Training Instructor Employee SOP Title
Number Date Signature Signature
3.2.7 Precision Theico Drying Oven
3.5.2 Operation and Maintenance of Ohaus Electronic
- Balance, Model GT4111, SN#£7409
3.5.6 Operation and Maintenance of Mettler AE 163
Balance, SN B54936
3.7.33 HP 5880 Series li Gas Chromatograph
3.8.48 Damon / IEC Diviston Centrifuge, Model CU
5000
3.8,54 Rotary Extractor
3.8.56 Branson Ultrasonic Clearer
3.8.57 Waring Blender
9.12 o pH
11.6 Pesticides PCBs Analysis by Gas
Chromatography
1.5.1 Total Petroleum Hydrocarbon Analyses by Gaé
Chromatography
11.5.3 Polynuciear Aromatic Hydrocarbons by HPLC
- Method 9310
11.5.9 = Petroleum Hydrocarbons by Modified Method
e 8015 (DRO)
11.6.11 Extractable Petroleum Hydrocarbons (EPH)
11.34 Organochlorine Pesticides and PCBs {Methods
608 and 8080)
11.36 Chlorinated Herbicides
11.67 Analysis of Aqueous, Soil, Sludge or Solid
Samples for Semi-volatite Organics by GC/MS
{8270}
7.26 Environmental Chemistry Technical and

Contract Policies
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Figure 1-4

Technical Training Documentation: Gas Chromatography Curriculum

Employee:

Position:

Date of Hire:

soP Training Instructor Employee SOFP Title

Number Date Signature Signature -

7.3 Document Control Procedures

7.6 Significant Figures

7.7 Data Validation

7.8 Quality Control Review and Corrective Action

7.10 Review of Technical Data

7.12 - Reagent Inventory, Traceability, Labeling, and

S Acceptability

7.16 ! Data Recording and Storage Maintenance

717 Standard Preparation and Traceability of Primary
Standards Against Working Standards

7.19 Glassware Preparation

7.20 Control Charting

7.21 Prevention of Sample Contamination

7.23 Batch QC Reporting and Numbering System

7.25 Documentation for Single Analyst Precision and
Accuracy

3.6 Balances

3.2.5 Waterbath / Incubator Maintenance

2.8 Personnel Attire

3.2.2 Lab Qvens

3.4.1 Lab Ovens
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Technical Training Documentation: GC Curriculum Con’t.

SOP Training Instructor Employee SOP Title
Number Date Signature Signature
1.5.4.1 Error Correction
3.2.2 Laboratory Oven Use
3.3.1 Refrigerator/ Freezer Use
3.7.4 Instaitation, Operation and Maintenance of the
Tracor 540 Gas Chromatograph
3.7.32 Operation and Maintenance of the Perkin Elmer
AutoSystem Gas Chrormatograph
3.7.33 Operation and Maintenance of the Hewlett
Packard 5890 Series Il Gas Chromatograph
3.7.35 Installation, Operation and Maintenance of the
Tremetrics 9000 Gas Chromatograph
3.8.3 . ) Operation of the MODULAB Analytical Research
s Grade UF/Polishing System :
3.8.49 TEKMAR LSC 2000 & ALS 2016
3.8.72 Operation of the US Filter RO/DI Water Systerﬁ
7.9 Compilation of Completed Data Package
7.26 e Environmental Chemistry Technical and
- Contract Policies
11.4 2 Definition and Procedure for the Determination
o of Method Detection Limits
11.5 Pesticide/PCB Analysis by Gas Chromatography
11.6.1 Total Petroleum Mydrocarbon Analysis by Gas
Chromatography
11.5.2 Analysis for Halogenated Volatile Organics by
Gs Chromatography EPA Method 8010
11.5.2.1 Analysis for Halogenated Volatile Organics by
Gas Chromatography EPA Method 8020
11.5.4 Analysis of Halogenated/Aromatic Organics by
Gas Chromatography - EPA Method 601

K
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Technical Training Documentation: GC Curriculum Con't.

SOP Training Instructor Employee SOP Title

Number Date Signature Signature

11.5.4 Analysis of Halogenated/Aromatic Organics by
Gas Chromatography - EPA Method 601

11.5.4.1 Analysis of Volatile Aromatic Organics by GAS
Chromatography - EPA Method 602

11.56.5 Analysis for Halogenated/Aromatic Volatile
Organics by Gas Chromatography using EPA
Methods 502.1/502.2/503.1

11.5.6 Analysis for Halogenated/Aromatic Volatile
Organics by Gas Chromatography using Method
8021

11.5.8 Total Petroleum Hydrocarbon Analysis by Gas
Chromatography - EPA Modified Method 8015

- {Gasoline Range Organics)

11.5.9 .’ Total Petroleun Hydrocarbon Analysis by Gas
Chrornatography - EPA Modified Method 8015
{Diesel Range Organics)

11.5.10 Analysis of Valatile QOrganic Compounds by Gas
Chromatography EPA Method TO-3 (Modified)

11.5.12 Volatile Petroleum Hydrocarbons by GC

11.6.11 Extractable Petroleurn Hydrocarbons {EPH]

11.36 Chlorinated Herbicides

7.26 Environmental Chemistry Technical and

Contract Policies




QUALITY ASSURANCE PLAN

Section: 1.0
Revision: 000
Date: 050198
Page: 24 of 32

Figure 1-b

Technical Training Documentation: GC/MS Curriculum

Emplioyee:
Position:
Date of Hire:

sop .| Training | Instructor | Employee | SOP Title

Number .| Date Signature Signature

7.3 7 Document Control Procedures

7.6 Significant Figures

7.7 Data Validation

7.8 CQuality Control Review and Corrective Action

7.10 Review of Technical Data

7.12 - w Reagent Inventory, Traceability, Labsling, and
Acceptability -

7.16 ’ Data Recording and Storage Maintenance

717 Standard Preparation and Traceability of Primary
Standards Against Working Standards

7.19 Glassware Preparation

7.20 Control Charting

7.21 :;j Prevention of Sample Contamination

7.23 *_? Batch QC Reporting and Numbering System

7.25 Documentation for Single Analyst Precision and
Accuracy

35 Balances

3.25 Waterbath / Incubator Maintenance

2.8 Personnel Attire

3.2.2 Lab Ovens

3.4.1 Lab Ovens
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Technical Training Documentation: GC/MS Curriculum Con't.

SOP Training Instructor Employee SOP Title

Nurnber Date Signature Signature

1.5.4.1 Error Carrection

3.25 Incubator/Waterbath Use

3.31 Refrigerator/ Freezer Use

3.5.13 Calibration Weights for Laboratory Balances

3.5.19 Operation and Maintenance of Denver
Instrument Company XE Series, Model 400
Balance, SN 43076

3.7.30 HP GC/MS System far Analysis of Volatiles

3.7.31 HP GC/MS System for Analysis of Volatiles

3.8.8 Operation of the MODULAB Analytical Research

- Grade UF/Polishing System

3.8.52 'j-/ Brinkman Dispensate

3.8.72 Operation of the US Fiiter RO/Di Water System

7.4 Preventative Maintenance Leg, Column Log and
Equipment Log Procedures and Description

7.9 Compilation of Completed Data Package

7.26 Environmental Chemistry Technical and
Contract Policies

1.4 Definition and Procedure for the Determination
of Method Detection Limits

11.3.5 Analysis of Purgeable Organics by GC/MS EPA
Method 624

11.66 Analysis of Aqueous, Soil, Sludge or Solid
Samples for Volatile Organics by GC/MS
(8240A)

11.67 Analysis of Aqueous, Soil, Sludge or Solid
Samples for Semi-Volatile Organics by GC/MS
(8270A)

11.68 Analysis of Volatile Organics by GC/MS EPA
Method B260A




QUALITY ASSURANCE PLAN

Section: 1.0
Revision: 000
Date: 050198
Page: 26 of 32

Figure 1-6

Technical Training Documentation: Metals Curriculum

Employee:
Position:
Date of Hire:
SOP -1 Training instructor Employee SOP Title
Number . | Date Signature Signature
7.3 Document Control Procedures
7.6 Significant Figures
7.7 Data Validation
7.8 Quality Control Review and Corrective Action
7.10 Review of Technical Data
7.12 -k Reagent Inventory, Traceability, Labeling, and
Acceptability
7.16 4 Data Recording and Storage Maintenance
7.17 Standard Preparation and Traceability of Primary
Standards Against Working Standards
7.19 Glassware Preparation
7.20 Control Charting
7.21 = Prevention of Sample Contamination
7.23 e Batch QC Reporting and Numbering System
7.25 Documentation for Single Analyst Precision and
Accuracy
3.b Balances
3.2.5 Waterbath / Incubator Maintenance
2.8 Personnel Attire
3.2.2 Lab Ovens
3.4.1 Lab Ovens
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Technical Training Documentation: Metals Curriculum Con't.

SOP Training Instructor Employee SOP Title

Number Date Signature Signature

1.5.4 Laboratory Record Keeping

1.5.4.1 Error Correction

3.1.1 Equipment Suitability and Maintenance

3.1.1.1 Preventive Maintenance Logs

3.1.2 Equipment Calibration General Procedure

3.31 Refrigerator/ Freezer Use

3.5.13 Calibration Weights for Laboratory Balances

3.56.17 Use and Maintenance of the Ohaus GT410
Balance

3.7.13 - Operation and Maintenance of the Leeman

Plasma-Spec ICP
r

3.7.29 ' Operation and Maintenance of the Perkin Elmer
5100 PC with the Zeeman 5100/HGA 600
Graphite Furnace Accessory

3.7.34 Perkin Elmer 4100 FIAS Automated Cold Vapor
Atomic

3.8.5 Pipet Calibration

3.8.8 Operation of the MODULAB Analytical Research

Grade UF/Polishing System .
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Figure 1-7

Technical Training Documentation: Sample Log-in,
Environmental Chemistry Curriculum

Employee:
Position:
Date of Hire:

Contract Policies

[t

SQP Training instructor Employee 1 SOP Title

Number Date Signature Signature

7.1 Sample Recelpt and Security for Chemical
Analysis

7.2 ’ Specific Preservation and Storage of Samples

7.21 Prevention of Sample Contamination

3.3.1 Refrigerator/Freezer Use

7.26 oI Environmental Chemistry Technical and

EEH
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Figure 1-8

Technical Training Documentation: Quality Assurance
Environmental Chemistry Curriculum

Employee:
Position:
Date of Hire:

SOP Training Instructor Emp!oyee' SOP Title

Number Date Signature Signature

1.5.2 Development of Standard Operating Procedures

1.5.2.1 Content of Standard Operating Procedures

1.5.2.10 Procedures for Writing, Reviewing, and
Distribution of SOP’s

7.8 Quality Control Review and Corrective Action

7.9 . T Compilation of Completed Data Package

7.10 d Review of Technical Data

7.20 Controi Charting

7.21 Prevention of Sample Contamination

7.23 Batch QC Reporting and Numbering System

7.26 Environmental Chemistry Technical and
Contract Policies
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Figure 1-9

Technical Training Documentation: Glassware Preparation Curriculum

Employee:
Position:
Date of Hire:

SOP Training Instructor Employee SOP Title

Number Date Signature Signature

7.19 Glassware Preparation

3.2.7 Precision Thelco Drying Oven

3.8.8 Operation of the MODULAB Analytical Research
Grade UF/Polishing System

3.8.72 - . Operation of the US Filter Ro/DI Water System

1.5.4.1

hel

Error Corrections
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Figure 1-10
Laboratory Ongoing Training Documentation/ Additional Documentation
Employee:
Position:
SOP# Title of SOP Instructor Employee Date
Signature Signature




QUALITY ASSURANCE PLAN

Section: 1.0
Revision: 000
Date: 050198
Page: 32 of 32

Figure 1-11

Laboratory SOP Retraining Documentation/OJT/Revision*

Employee:

Position:

SOP# Title of SOP

Instructor
Signature

Employee
Signature

Date

e

* Attach all OJT and copies of Retraining Compliance Forms
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Facilities and Equipment
2.1 Instrumentation and Backup Alternatives

The instrumentation currently in the Toxikon environmental
laboratory is listed in Table 2-1.
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TABLE 2-1

INSTRUMENTATION: INORGANIC LABORATORY

—— e ke S —— A ot T S et ks S . T e T S Ve s S AN AR M S N S S N M M

Balances
AE 163
L420P
Centrifuges

Fume Hoods

Furnace, 6000 Muffle
Heating/Stir Plates
Type 3000
Mantles

Meter, -
Turbidity, 2100A7
Dissolved Oxygen, 52A
pH, 140
PHM 62
Specific Conductance

oven

Refrigerator/Freezer
4(+/=2)% and -20(+/-2)°C

Spectrophotometer
Visusd, automated
Spectrophotometer

- FTIR
uv/VIS

Pipet Aid

TKN Digestor

TOC Analyzer

TOX Analyzer

BOD Incubator

Flash Point

Mettler
Sartorius
Beckman
IEC

Hemco

Gray
Kewaunee
Thermolyne

Thermolyne
Glascol
Thermowell
Corning

Hach
YSI
Corning

Fisher 152
VWR Model 1305U

Labline

Alpkem
Gilford
Perkin Elmer
Perkin Elmer

Tecator

0I Analytical Instruments
Mitsubishi Kasei Corp.
Fisher Scientific
Precision Scientific

Ll R o

W
VR ol ol U= o

-

[ R S S ST I
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TABLE 2-1
INSTRUMENTATION: ORGANIC LABORATORY
Instrument & Model Manufacturer '
Cleaner, Ultrasonic B-22-4 Branson
Detector

Gas Chromatograph

5890 (Dual ECD)

5890 (Dual FID)

Data Handling System

540 (FID/PID PET)

5890 (FID/PID PET)

Purge and trap,LSC-2
LSC 2000
LSC 3000
PET S000

ECD/NPD 5890

Hewlett Packard
Hewlett Packard
P.E., HP 3365
Tracor

Hewlett Packard
Tekmar

Tekmar

Hewlett Packard
Tekmar

Hewlett Packard

Gas Chromatograph/Mass Spectrometer
Purge and trap, 4200 Tekmar
Purge and trap,LSC-2 Tekmar
HP 58%0B ; Hewlett Packard

Purge and Trap LSC-2000/ALS 2016/ Tekmar

2032

5971 (with Unix Comp. System)

5970 Mass Spec
7673 Auto Injection Tower

7673A Auto Injection Tower
5972 Bundle with Purge and Trap

5972 Bundle with Auto Inj. Tower
GC/MS equipped with in-house library search facility (75,00

Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett

compounds in library from manufacturer)
High Performance Liquid Chromatograph

1050

Refrigerator/Freezer

4(+/-2)% and -20(+/-2)°C
4(+/-2)° and -20(+/-2)°
4(+/-2)°% and -20(+/-2)%
Integrator, 3392A
3396A
Waterbath
Mixer

Heating/Stir Plates

Hewlett

Packard
Packard
Packard
Packard
Packard
Packard

Packard

Frigidaire

Avanti

Kelvinator

Hewlett
Hewlett

Shimadzu

Packard
Packard

Precision 186

Vortex
Glascol

PFHERPRNROWN

IR A

1
4
1
1
1
1
0

H
H R ON RN
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Balance
Tare XC Series 400

-y

Denver Instrument Co.

i
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TABLE 2-1 (con't)

INSTRUMENTATION:

ORGANIC LABORATORY

——a————_——————_—_——_——.—-.-———_—_....—_—_——.-..-..-...——_—-4—————....4-.———————_._.-.——

—-——q-————-_.-——_-.-.—————-—-.—.—————_.—-————-——.-..........-—_.—-_.-—.——_—--.———-———..--_._—_

Recorder
Series 5000
Electro
SD 40
024
056-3007

Manufacturer
Fischer

Goerz

Kipp & Zone
P.E.

TCLP Zero Headspace Extractors for VOAs (ZHE) and filters

INSTRUMENTATION:

METAL LABORATORY

00 2 e

-—....-.——————-..-—————-———.——_.—-—-——————_-——————_—_———_—___—-————...,———————..-

—--.-—_—-_—-....-—'———_--—————q.-—-—_——_.—-————_—..........-...——_—_-.-.—————..-——————--._-—

Vacuum pumps PR
Dispensette s
D.I. Water Systemn
Heating/Stir Plates

Pipet Aaid
Spectrophotometer

Brinkmann
Modulab

Thermolyne

Inductively Coupled Plasma Emission

Icp 2.5
Enviro I/61E (with Autosampler)

3100
5100 PC ]
TCLP Extractor (Share with OE)

Waterbath
Balance

Leeman

Thermo Jarrell Ash
P.E.

P.E.

Precision
Ohaus GT410

W

[l ol
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2.2 Maintenance Activities and Schedules

A comprehensive program of maintenance, upgrading and
refurbishing is a necessary component in the daily operation
of the laboratory. Each piece of equipment is listed on a
master log (maintained by the QAU) and this record is used to
schedule routine maintenance. When scheduled maintenance is
due, the equipment is taken off-line. Maintenance is
routinely conducted during non-working hours and on weekends,
if possible. Each operator is responsible for kasic equipment
maintenance and record keeping to achieve performance
requirements within the laboratory.

A preventive maintenance equipment log exists for each piece
of equipment in the laboratory. Standard operating procedures
(SOPs) are used to describe equipment operation and
calibration procedures. Preventive maintenance logs are
separate from SOPs and list the following:

Equipment Name:
Model Number:
Serial Number: - _
Manufacturer:
Date of Receipt:
Location:
Responsible Personnel:
Alternate Personnel:

"These records are maintained ({including a record of service
provided by contractors) by the operator. When a book is
completed, it is archived by the QAU; a new book is then

issued.

i
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Table 2-2

Routine Preventive Maintenance (Metals)

————_-q.———.-—_..——-——-.—————..———_—.....————_——.-—...————...--———__...---.-———__-.————_—-

Instrument Activity Frequency
ICP Clean nebulizer and change About every two weeks
pump tubing. or as needed.
Rinse water recirculation Every 6 months or as
needed.
01l peristaltic pump Monthly or as needed.
AA (CVAA Clean cell windows Daily (each use)
manual) Change desiccant Daily
Check alignment Daily
GFARA Clean Furnace Windows Daily (each use)
Check tubes Daily (each use)
Check tip alignment Daily (each use)

Check{lamp*alignment Paily (each use)

r
r
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Takle 2-3

Preventive Maintenance (GC/MS)

————— i — i ——— i — 2 T T —— e ot S S U S S ] S S Al bk . e e

Instrument Activity
GC/MS - Change Septum
Monthly

Check Carrier Gas
Check all other gases
Change in-line filters

Change carriers and all

Semi-VOA=Daily/VOA =

Daily
Daily
Quarterly or as needed

As needed(when tank

other gases pressure reaches 50 psi)

Change first 174" of

column‘packing & glass wool

Remove first meter of
capillary guard column

Check system for gas leaks
& tank change

Check system for vacuum
leaks

involwving

vacuum system

Clean volatile auto
sampler glass tubes

Change Injection port
glass insert

change Injection port
glass wool

Bi-monthly or as needed

As needed

At each column maintenance

At each column maintenance

& general maintenance
venting

o f
As needed

As needed

Daily
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Table 2-3 (Cont.)

Preventive Maintenance (GC/MS}

.-c-————-_—--———_——-————-—-.—.———————-.—.-—-——————.....—-—_—-—_-...._.--_—__——.---....q—-——-

.-.-———————..—...—————..-.———-.——--..————————_.—————_——_.—————_—._..._—.-——__._.....----.-———

GC/MS Check Autosampler syringe Weekly
Change Autosampler syringe As needed

Check and refill Autosampler Daily
rinsing solution vials

Change packed column Quarterly or as needed
Change capillary guard As needed (when </= 1lm)
& column connector

Change & clean Jjet As needed

separator -

Chanqé vacuum pump oil Quarterly/Semi-annually
Change capillary column As needed

Clean volatile LSC-2000 Weekly or as needed

valves & lines

Clean injection port/ Monthly or as needed
capillary column adaptor

Back up memory cartridges As needed
onto tape cartridges

Printer maintenance Monthly or as needed
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Table 2-4

Preventive Maintenance {GC)

T — — ———— . ottt Y. T T U - ———————————————————— . T o . T

Change Septum

Check Carrier Gas
Check all other gases
Change in-line filters

Change carriers and all
other gases

Change first 1/4" of
column packing & glass
wool R

£

Remové first meter of
capillary guard column

Check system for gas
leaks

Clean volatile auto
sanpler glass tubes

Change packed column

Change capillary guard
& column connector

Change capillary column

Clean volatile LSC
valves & lines

Clean injector port/
capillary column adaptor

Semi-VOA=Daily/VOA =Monthly
Daily
Daily
Quarterly or as needed

As needed (when tank
pressure reaches <500psi)

Bi-monthly or as needed

As needed

At each column maintenance
& tank change

As needed

Quarterly or as needed

As needed {when < 1m)

As needed

Weekly or as needed

Monthly or as needed

e
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Figure 2-2
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Figure 2-1i
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2.3 Waste Disposal Facilities

Toxikon employs the technical expertise of Triumvirate
Environmental Services Inc, to manage our waste disposal
needs. All documentation including waste description,
manifests and labelling information, characteristics of waste,
chemical composition, volumes, special handling information,
and other required information is provided to Triumvirate on
forms provided to Toxikon by Triumvirate Figure 2-1 is an
example of a waste identification form. The waste streams
generated by Toxikon Corporation are provided in Figure 2-2.

Eull documentation associated with waste and sample disposal
is provided to Toxikon by Laidlaw. Figure 2-3 is an example of
a hazardous waste manifest document. In addition, Toxikon has
an internal SOP which provides staff members with internal
waste stream management. Figure 2-4 1is an example of the
hazardous waste log form used internally by Toxikon. Toxikon's
EPA waste disposal # is MAR00Q0005942.

o
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Figure 2-4
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3.

Q

Document Control
3.1 Laboratory Notebook Policy

Laboratory notebooks are maintained by analysts in the
laboratory. Every page in the notebook must be signed and
dated by the analyst when completed. Any unused space must be
marked out by a 2 line across the page so that no additional
information can be added.

- Every notebook page must be reviewed, signed and dated by
the analysts' supervisor.

Laboratory notebooks are archived at Toxikon in fire-
rated cabinets 1n a card-coded access room equipped with a
halon fire protection systen. Laboratory notebooks are
maintained for a minimum of three years.

3.2 Samples Tracking / Custody Procedures

Sample custqdy, includes all records and documentation
that are reguired to"trace a sample from the point of origin
through dispogal after analysis. Formal chain of custody
starts when the precleaned containers with the custody seals
are dispatched to the field from the lab. Information on a

custody seal includes:

Person Collecting Sample: Sample #

Date Collected: Time Collected:

After bottles are shipped, the clients have legal chain

of custody during sampling. The next step in the formal chain-

of custody at Toxikon is when the samples are shipped /
delivered to Toxikon by the client, either by mail or courier.

The Sample Custodian or designee serves as the Sample
Receipt Officer (SRO). The SRO 1is responsible for receiving
all test samples and performs the following:

*Compares the test sample(s) received with appropriate
packing slip, chain of custody, purchase order,
authorization letter, Toxikon gquotation or - other
available documents describing the analyses to be
performed. The client 1is immediately notified of
damaged, incomplete, or incorrect sample shipments.

i
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*Assigns a Toxikon identification number to each project.
This number identifies the year, month, and a sequential
value assigned to the particular project. For example,
if the project is the 77th to be received in March 1997,
it will be assigned number 9703077. The next would be
assigned 9703078, and so on. Each sample within a
project is also assigned a number as a sequential suffix
(.1, .2, etc.) to the project number. For example, two
samples received for testing under project number 9703077
would be referred to as samples 9703077.1 and 9703077.2.
If multiple analyses are requested for one sample, each
sequential suffix assigned to a sample has a letter (i.e.
A., B, C) attached to it. These letters are for each
analysis requested on one sample. For exanmple,
9703077.1.A and 9703077.2.B indicate that sample 1
requires two tests to be run on it (i.e. RCRA metals and

TPH) .

*Completes a laboratory Chain-of-Custody Record for each
project. The Chain-of-Custody Record form 1s a 3-page
carbonless document. One copy 1is glen to the client
upon receipt -of samples by the laboratory, one is
retained by the laboratory, and the last is sent with the
final report to the client.

On sample receipt, the 5SRO verifies sample integrity

(i.e. leaking, broken bottles, etc.), proper and complete
sampe documentation and identification, and proper
preservation of samples. Samples that need to be stored at 4

degrees C should be delivered in ice. Upon receipt of a
sample cooler, the cooler temperature should be measured and
recorded on the COC. A sample log-in sheet, form DC-1 (Fig.
3-1) should be completed.

The criteria to reject samples include leaking/broken
pbottles, incomplete COCs and improper preservation of samples.
Clients are informed of the problem immediately either by

phone or in writing.

The test sample is labelled, at a minimum, in the
following manner:

Company Name:
Test(s) Regquested:
Sample: 0il: Water: Soil: Other

Each project received is logged into a Master Project Log
Book by the SRO. An example of this log is in figure 3-2. 1In
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addition to the Master Project log book, the data reduction
personnel is responsible for maintaining sample documentation
in a computerized log. This project leg is generated through
he Laboratory Information Management System (LIMS) at Toxikon,
called SAM (i.e. Sample Analysis Management).

A Sample Control Record (Fig. 3-4) and Organic Extraction
Form (Fig 3-5) 1is used to track samples and extracts

respectively in the laboratory.

All information not present on the sample logs are
covered in the chain-of~custody. All documentation / logs are
signed / initialed by appropriate personnel. Errors in all
documentation are deleted with a single line entry.

Samples are stored in a locked room with a full time
sample custodian. Standards are stored separately from all
samples and Volatile (VOC) samples segregated from all other
samples. Laboratory personnel have to enter the log-in time
and log-out time and date on log forms when they remove
samples from the sample storage room. The full-time sample
custodian is responsible for the security and accessibility of
samples, and makes sure samples are properly logged-in and
logged-out. Farther, to ensure security, locked refrlgerators
are provided for the storage of samples.
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Figure 3-
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Figure 3-4
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Figure 3-5
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3.3 Logboek Maintenance and Archiving Procedures

There is a preventive maintenance equipment log generated
for each piece of equipment in the laboratory along with a
standard operating procedure which describes its operation as
well as calibration procedures.

These records are made out and kept current by the
operator. The operator must make sure that all outside
services tasks are entered onto this form as well.

Records of column usage.for all chromatographic equipment
are also kept in a similar manner to the preventive
maintenance equipment log. The column log is kept separate
for the raw data entries and contains the following:

Cover page:
Column ID #:
Use:
Manufacturer:
Date of Receilipt:
Location:. . _
Responsible Department:
4
The second page contains a statement that the record
shall be maintained and contain the information as de51gnated
in the third and all subseguent pages.

The third and subseguent pages contain the following:

Date of Lot # of Pre- Conditioning Length/ Backgroun Tech
 Packing/ coated Column Temp Flow Shape d Current
Purchase Packing and Rate/Time

Liquid Phase I

Instrumentation logs are maintained by the GC, GC/MS and
the metals labs for designated instruments. The logs ceonsist

of raw data printouts which include all batch QC and sample
analysis data (e.g. ICP printouts for the metals lab and

Chromatograms for the GC lab.)

All raw data, chromatograms, column logs, equipment run
logs, equipment calibrations and preventive maintenance and
QA/QC records are archived at Toxikon in a card-coded access
room equipped with a halon fire protection system. Within the
room, records are stored in fire-rated file cabinets. These
records are archived by year and department.
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Records can only be accessed by the gquality assurance
unit and / or lab manager who have accessibility tot he room.
No other personnel can enter the archive. If materials are to
be removed from the archives, they are logged out in the
archive logbook and logged in when returned. Laboratory
records are maintained for a minimum of three years.
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3.4 Case File Organization, Preparation and Review Procedures

3.4.1 A file for Protocol work will contain the
following information: .

3.4.1.1

3.4.1.2

3.4.1.3

Standard Operating Procedures
Quality Assurance Plan

Weekly Sample Receipt Summaries containing

the following items:

*

*

o

3.4.1.4

Lab name

Contract number

NYSDEC Case #

NYSDEC SDG #

Lab ID#

N;he of NYSDEC Sample Submitter

Code numbers for requested analyses from
Contract Laboratory Sample Information
Sheet

Sample Analysis Price - full sample price
from contract for each sanmnple # reported

List of NYSDEC sample numbers of all
samples in the SDG, identifying the first
and last samples received, and their dates
of receipt

Semi-annual verification of instrument

parameters containing the following items:

*

Semiannually verification of instrument
detection limits and linear range

For the ICP instrumentatien and methods,
annually interelement correction factors
(including method of determination),
wavelengths used, and integration times.

. 3.4.2 A separate file will be maintained for each
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Sample Delivery Group SDG). This file will be

maintained in the following order.

3.4.2.1 All original shipping documents, including:

NYSDEC Chain of Custody Record
Air bills
NYSDEC Contract Lab Sample Information Sheets

Sample Tags (if present) sealed in plastic
bags

3.4.2.2 Copy of receiving forms or logbook

3.4.2.3 Sample data summary package containing:

he 2

* NYSDEC Data Package Summary Forms

* SDG Narrative

%~ By fraction (VOA, SV, PEST, INORG, CONV)

and by sample within each fraction -
tabulated target compound  results and
tentatively identified compounds

* By fraction (VOA, SV and PEST) - surrogate
spike analysis results by matrix (water and
/ or soil) and for soil, by concentration
(low or medium)

* By fraction (VOA, SV and PEST) - matrix
spike / matrix spike duplicate / matrix
spike blank results - as required by method

* By fraction (VOA, SV and PEST) - QC Check
Sample / Standard Recovery Summary - if
required by method

* By fraction (INORG and CONV only) -
duplicate sample results

* By fraction (VOA, SV, PEST, INORG, CONV) =
hlank data and tabulated results including
tentatively identified compounds

* By fraction (VOA and SV only) - internal
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standard area data
3.4.2.4 Sample Data Package containing:

3.4.2.4.1 For Superfund

3.4.2.4.1.1 SDG Narrative

3.4.2.4.1.2 Contract Lab Sample
Information Sheets

3.4.2.4,1.3 Chain-of-Custody Forms

3.4.2.4.1.4 Superfund - CLP Volatiles
Data

QC Summary
System Monitoring Compound Summary
Matrix Spike / Matrix Spike

Duplicate / Matrix Spike Blank
- Summary

y

Method Blank Summary
GC/MS Instrument Performance Check

Internal Standard Area and RT
Summary

Instrument Detection Limits

Sample Data
Target Compound Results
Tentative Identified Compounds
Reconstructed Total Ion
Chromatograms (RIC) for each sample

or sample extract

For each sample, by each compound
identified

-Coples of raw spectra and copies of
background-subtracted mass spectra
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o

of target compounds that are
identified in . the sample and
corresponding background-subtracted
TCL standard mass spectra.

-Copies of mass spectra of organic
compounds (tentatively identified
compounds), with associated best-
match spectra (three best matches)

Standards Data

Initial calibraticon Data

VOA standard(s) reconstructed ion
chromatograms and guantitation
reports (or legible facsimile) for
the initial (five point) calibration

All initial calibration data that
pertain to samples int he data

package

continuing calibration

Raw QC Data

BFB (for each 12-hour period for
each GC/MS system utilized

Blank Data in chronological order
Matrix Spike Blank Data
Matrix Spike Data

Matrix Spike Duplicate Data

Copy of Calculations
Copy of Extraction Logs

3.4.2.4.1.5 Superfund CLP Semiviolatiles

Data

QC Summary

surrogate Percent Recovery Summary
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Matrix Spike/Matrix Spike Duplicate
Summary

Method Blank Summary
GC/MS Instrument Performance Check

Internal Standard Area and RT
Summary

Instrument Detection Limits

Sample Data

TCL Results
Tentatively Identified Compounds

Reconstructed total ion
chromatograms

For each sample, by each compound
identified:

Coples of raw spectra and copies of
background-subtracted mass spectra
of target compounds that are
identified in the sample and
corresponding background-subtracted
Superfund TCL standard mass spectra.

Copies of mass spectra of non-
surrogate organic compounds
(Tentatively Identified Compounds)
with associated pest-match spectra
(three best matches)

Standards Data

Initial calibration Data
Continuing calibration

Semivolatile GPC Calibration Data

Raw QC Data

DFTPP (for each 12-hour peried, for
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3.

each GC/MS system utilized)

Blank Data - in chronological order
by extraction date

Matrix Spike Blank Data
Matrix Spike Data
Matrix Spike Duplicate Data
Copy of Calculations
Copy of Extraction Logs

4.2.4.1.6 Superfund-CLP
Pesticide/Aroclor Data

QC Summary
Surrogate Percent Recovery Summary

Matrix Spike/Matrix Spike Duplicate
/ Matrix Spike Blank Summary

Method Blank Summary

Instrument Detection Limits

Sample Data

Superfund TCL Results - Organic
Analysis Data Sheet

Copies of pesticide chromatograms
from second GC column confirmation

If pesticide/Aroclors are confirmed
by GC/MS, copies of reconstructed
ion chromatograms, raw spectra and
copies of background-subtracted mass
spectra of Superfund target
compounds (Superfund-TCL) that are
identified in the sample and
corresponding background-subtracted
Superfund-TCL standard mass spectra.

Standards Data
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Initial Calibration of Single
Component Analyte

Initial Calibration of . Multi-
Component Analyte

Analyte Resolution Summary
Calibration Verification Summary
Analytical Sequence

Florisil Cartridge Check
Pesticide GPC Calibration

Pesticide Identification Summary for
Single Component Analyte

Pesticide Identification Summary for
Multi Component Analyte

Chromatograms and data system
printouts are required for:

Resolution Check Mixture

Performance Evolution Mixtures, all

Individual Standard Mixture A, at
three concentrations, each initial
calibration

Individual sStandard Mixture B, at
three concentrations, each initial
calibration

All multicomponent analyte
(Toxaphene and Aroclors), each
initial calibration

All mid point concentrations of
Individual Standard Mixtures A and B
used for calibration wverification

Florisil cartridge check solution,
all lots

i
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Pesticide GPC Calibration CcCheck
Solution, all calibrations relating
to samples in the SDG

21l multicomponent analyte standards
analyzed for confirmation

A printout of retention times and
corresponding peak areas or peak
heights

Pesticide GPC Calibration Data

Raw QC Data
Blank Data
Matrix Spike Data
Matrix Spike Duplicate Data
Matrix Spike Blank Data
Copy of Calculations
Copy of Extraction Loés

3.4.2.4.1.7 Inorganic Data
Results - Inorganic Analysis Data Sheet

Quality Control Data

Initial and Continuing calibration
Verification

CRDL Standard for AA and Linear
Range Analysis for ICP

Blanks

ICP Interference Check Sample
Spike Sample Recovery

Post Digest Spike Sample Recovery

puplicates
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LI

Laboratory Controcl Sample
Standard Addition Results
ICP Serial Dilutions

Holding Times

Verification of Instrument Parameters

Instrument Detection Limits
{Quarterly)

ICP Interelement Correction Factors
{Annually)

ICP Interelement Correction Factors
(Annually)

ICP Linear Ranges (Quarterly)

Raw Data

Calibration standards, including
source and prep date

Initial and continuing calibration
blanks and preparation blanks

Initial and continuing calibration
and verification blanks

Interference check sanmples, ICcPp
serial dilution samples, CRDL
Standard for ICP and AA, Laboratory
Control Sample and Post Digestion
Spike

Diluted and undiluted samples and

all weights, dilutions and volumes
used to obtain the reported values

Duplicates
Spikes

Instrument used, any instrument
adjustments, data corrections or
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other apparent ancmalies on the
measurement record

21l information for furnace analysis

clearly and sequentially identified

on the raw data

Time and date of each analysis

Tntegration times for AA analyses
Copy of calculations

Digestion Logs

3.4.2.4.2 For ASP CATEGORY A

3.4.2.4.2.1 SDG Narrative

3.4.2.4.2.2 Contract Lab Sample
Information Sheets

‘3.4.2.4.2.3 NYSDEC Data Package Summary
Forms

Ny

3.4.2.4.2.4 Chain-of-Custody Forms
3.4.2.4.2.5 GC/MS Volatiles Data

Sample Data

TCL Results - Organic Analysis Data
Sheet

Tentatively Identified Compounds
3.4.2.4.2.6 GC/MS Semivolatiles Data
Sample Data

TCL Results - Organic Analysis Data
Sheet

Tentatively Identified Compounds
3.4.2.4.2.7 Pesticide/PCB Data

Sample Data
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Superfund TCL Results - Organic

Analysis Data Sheet
3.4.2.4.2.8 GC Organic Data
Sample Data

TCL Results - Organic Analysis Data
Sheet

3.4.2.4.2.9 Inorganic Data

Results - Inorganic Analysis Data
Sheet

3.4.2.4.2.10 Toxicity Characteristic
Leaching Procedure (TCLP) Data

Results - Toxicity Characteristic
Leaching Procedure Analysis Data Sheet

3-4.2.4.3 For ASP CATEGORY B
4 3.4.2.4.3.1 SDG Narrative

3.4.2.4.3.2 Contract  Lab Sample
Information Sheets

3.4.2.4.3.3 NYSDEC Data Package Summary
Forms '

= 3.4.2.4.3.4 Chain-of-Custody Forms
' 3.4.2.4.3.5 GC/MS Volatiles Data
QC Sumnmary
System Monitoring Compound Summary

Matrix Spike / Matrix Spike
Duplicate Summary

QC Check Sample / Standard
Method Blank Summary

GC/M5 Instrument Performance Check
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Instrument Detection Limits

Sample Data

TCL Results — Organic Analysis Data
Sheet

Tentatively Identified Compounds

Reconstructed Total Ton Chromatogram
s(RIC) for each sample or sample
extract '

For each sample, by each compound
identified

Copies of raw spectra and copies of
spectra of target compounds
identified int he sample and
corresponding background-subtracted
TCL standard mass spectra

Copies of mass spectra of organic
compounds (Tentatively Identified
Compounds) with associated best-
match spectra (three best matches)

Standards Data

Initial calibration Data

Continuing Calibration

Raw QC Data

BFB (for each 12-hour period, for
each GC/MS system utilized)

Blank Data - in chronological order
Matrix Spike Blank Data

Matrix Spike Data

Matrix Spike Duplicate Data

QC Check Sample/ Standard
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Copy of Calculations
Copy of Extraction Logs

3.4.2.4.3.6 GC/MS Semivolatiles Data

QC Summary

Surrogate Percent Recovery Summary

Matrix Spike/Matrix Spike Duplicate
Summary

QC Check Sample/Standard
Method Blank Summary

GC/MS Instrument Performance and
Mass Calibration

Internal Standard Area and RT
Summary

Instrument Detection Limits

Standards Data

Initial Calibration

Continuing Calibration

Raw QC Data

BFD (for each 12-hour period, for
each GC/MS system utilized)

Blank Data - in chronological order
Matrix Spike Blank Data

Matrix Spike Data

Matrix Spike Duplicate Data

QC Check Sample/ Standard

Copy of Calculations
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Copy of Extraction Logs

3.4.2.4.3.7 GC/MS Semivolatiles Data

QC Summary
Ssurrogate Percent Recovery Summary

Matrix Spike/Matrix Spike Duplicate
summary

QC Check Sample/Standard
Method Blank Summary

GC/MS Instrument Performance and
Mass Calibration

Internal Standard Area and RT
Summary

Instrument Detectilon Limits

Sample Data

TCL Results - Organic Analysis Data
Sheet

Tentatively Identified Compounds

Reconstructed Total Ion
Chromatograms (RIC) for each sample or
sample extract

For each sample, by each compound
identified

Copies of raw spectra and copies of
spectra of target compounds
identified int he sample and
corresponding background-subtracted
TCL standard mass spectra

Copies of mass spectra of’ organic
compounds (Tentatively Identified
Compounds) with associated best-
match spectra (three best matches)
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GPC chromatograms (if GPC performed)
Standards Data A

Initial Calibration

Continuing Calibration

Semivolatile GPC Calibration Data
Raw QC Data

DFTPP (for each 12-hour period, for
each GC/MS system utilized)

Blank Data - in chronolegical order
Matrix Spike Blank Data
Matrix Spike Data
- . Matrix Spike Duplicate Data
f QC Check Sample/ Standard
Copy of Calculations |
Copy of Extraction Logs
3.4,2.4.3.8 GC/EC Pesticide/Arochlor Data

QC Summary

Surrogate Percent Recovery Summary -

Matrix Spike/Matrix Spike Duplicate
Summary

QC Check Sample/Standard

Method Blank Summary

Instrument Detection Limits
Sample Data

TCL Results - Organic Analysis Data
Sheet
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Copies of pesticide chromatograms

Copies of pesticide chromatograms
from second GC column confirmation

Manual work sheets

uv traces from GPC (if GPC
performed)

If pesticide/Arocolors are confirmed
by GC/MS, copies of reconstructed
jon chromatograms, raw spectra and
copies of background-subtracted mass
spectra of Superfund target
compounds that are identified in the
sample and corresponding background-
subtracted Superfund-TCL standard
mass spectra

Standards Data

Initial Calibration of Single
Component Analyte

Initial Calibration of Multi
Component Analyte

Analyte Resolution Summary
Calibration Verification Summary
Calibration Verification Summary
Analytical Sequence

Florisil cartridge Check
Pesticide GPC cCalibration

Pesticide Identification Summary for
Single Component Analyte

Pesticide Identification Summary for
Multi Component Analyte '

Chromatograms and data system
printouts for all standards
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including the following:
Resolution Check Mixture
Performance Evaluation Mixtufes, all

Individual Standard Mixture A, at
three concentrations, each initial
calibration

Individual Standard Mixture B, at
three concentrations, each initial
calibration

All multicomponent analyte
(Toxaphene and Aroclors), each
initial calibration

All mid point concentrations of
Individual Standard Mixtures A and B
used for calibration verification

Florisil cartridge check solution,
all lots

Pesticide GPC Calibration Check
Solution, all calibrations relating
to samples in the SDG

All multicomponent analyte standards
analyzed for confirmation

A printout of retention times and
corresponding peak areas of peak
heights

Pesticide GPC Calibration Data

Raw QC Data

Blank Data - in chronclogical order
Matrix Spike Data
Matrix Spike Duplicate Data

QC Check Sample/ Standard
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copy of Calculations

Copy of Extraction Logs

3.4.2.4.3.9 GC Organic Data

QC Summary

Surrogate Percent Recovery Summary

Matrix Spike/Matrix Spike
Duplicate/Matrix Spike Blank Summary

QC Check.Sample/Standard
Method Blank Summary

Instrument Detection Limits

Sample Data

TCL Results - Organic Analysis Data
Sheet

Copies of chromatograms

Copies of chromatograms from second
GC column confirmation

GC integration report or data system
printout and calibration plots (area

vs. concentration) (where
appropriate)

Manual work sheets

GPC chromatograms (if GPC performed)

Standards Data

Initial Calibration of Single
Component Analyte

Continuing Calibration Data-

QC Check Sample/Standard {as
required per method) ’
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Standard éhromatograms and data
system printouts.

Raw QC Data

Blank Data

Matrix Spike Data

Matrix Spike Duplicate Data

= QC- Check Sample/ Standard

Copy of Calculations

Copy of Extraction Logs
2.4.2.4.3.10 Inorganic Data

Results - Inorganic Analysis Data
Sheet

Quality Control Data

o

Initial and Continuing Calibration
Verification

CRDL Standard for AA and Linear
Range Analysis for ICP

- Blanks
ICP Interference Check Sample
Spike Sample Recovery
Post Digest Spike Sample Recovery
Duplicates
Quality Control Sample
Standard Addition Results
ICP Serial Dilutions

Holding Tinmes
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AT

Verification of Instrument Parameters

Instrument Detection Limits
(Semiannually)

ICP Interelement Correction Factors
(Annually) Part 1

ICP Interelment Correction Factors
(Annually) Part 2

ICP Linear Ranges (Quarterly)

Raw Data

Calibration standards, including
source and prep date

Initial and continuing calibration
blanks and preparation blanks

Initial and continuing calibration
and verification blanks

Interference check -samples, ICP
serial dilution samples, CRDL
Standard for ICP and AA, Laboratory
Control Sample and Post Digestion
Spike

Diluted and undiluted samples and
all weights, dilutions and volumes
used to obtain the reported values

Duplicates

Spikes

Instrument used, any instrument
adjustments, data corrections or

other apparent anomalies on the
measurement record, including all
data voided or data not used to
obtain reported values and a brief
written explanation

All information for furnace analysis
clearly and sequentially identified



QUALITY ASSURANCE PLAN

Section: 3.0
Revision: 600
Date: 050198
Page: 31 of 45

on the raw data, including NYSDEC
sample number, sample and analytical
spike data, percent recovery,
coefficient of variation, full MSA
data, MSA correlation coefficient,
full MsA data, MSA correlation
coefficient, slope and intercepts of

linear fit, final sample
concentration (standard additional
concentration), and type of

background correction used: BS for
Smith-Heiftje, BD for deuterium Arc,
or BZ for Zeeman

Time and date of each analysis
Integration times for AA analyses

Digestion Logs

3.4.2.4.3.11 Wet Chemical Data

Results - Wet Chemical Analysis Data
Sheet

Quality Control Data

Initial and Continuing Calibration
Verification

CRDL. Standard for Wet Chemical
Analysis

Blanks

Spike Sample Recovery

Post Digest Spike Sanple Recovery
Duplicates

Laboratory Control Sample

Holding Times

Raw Data

Calibration standards, including
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source and prep date

Initial and continuing calibration
blanks and preparation

Initial and continuing calibration
and verification blanks

Diluted and undiluted samples &by
NYSDEC sample number) and all

weights, dilutions and volumes used
to obtain the reported values.

Duplicates

Spikes

Instrument used, any instrument
adjustments, data corrections or
other apparent anomalies on the
measurement record

Time and date of each analysis

Digestion and Distillation Logs

3.4.2.4.3.12 Results - Toxicity
Characteristic Leaching Procedure
Analysis (TCLP)} Analysis Data Sheet

TCLP Inorganic Quality Control Data

Initial and Continuing cCalibration
Verification ,

CRDI, Standard for AA and Linear
Range Analysis for ICP

Blanks

ICP Interference Check Sample
Spike Sample Recovery
Post Digest Spike Sample Recovery

Duplicates
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Quality control Sample
Standard Addition Results
ICP Serial Dilutions
Holding Times
Verification of Instrument Parameters

- Instrument Detection Limits
' (Semiannually)

ICP Interelment Correction Factors
(Annually)

ICP Interelment Correction Factors
(Annually)

ICP Linear Ranges (Quarterly)

.- -, Raw Data

ha ]

Calibration standards, including
source and prep date

Initial and continuing calibration
blanks and preparation blanks

Initial and continuing calibration
and verification standards

[
s h
o3

Interference check samples, ICcp
serial dilution samples, CRDL
Standard for ICP and AA, Laboratory
Control Sample and Post Digestion
Spike

Diluted and undiluted samples (by
DEC sample number) and all weights,
dilutions and volumes used to obtain
the reported wvalues.

Duplicates

Spikes

Instrument used, any instrument
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~

adjustments, data corrections or
other apparent anomalies on the
measurement record

All information for furnace analysis
clearly and sequentially identified
ont he raw data, including NYSDEC
sample number, sample and analytical
spike data, percent recovery,
coefficient of wvariation, full MSA
data, MSA correlation coefficient,
full MSA data, MSA correlation
coefficient, slope and intercepts of

linear fit, final sample
concentration ({standard addition
concentration), and type of

background correction used: BS for
Smith~Heiftje, BD for deuterium Arc,
or BZ for Zeeman

Time and date of each analysis

Integration times for AA analyses

Digestion and Distillation Logs

3.4.3 All original laboratory records, not already
submitted in the Sample Data Package, of sample transfer,
preparation and analysis, including, but not limited to,
the following documents:

Original preparation and analysis forms or copies
of prepapation and analysis logbook pages

Internal sample and sample extract transfer chain-
of-custody records

A11 instrument output, including strip charts from
screening activities

3.4.4 All other original SDG-specific documents in the
possession of the Laboratory, including, but not limited
to, the following documents:

Telephone contract logs

Copies of personal logbook pages
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All hand written case—speéific notes

Any other case-specific documents not covered by
the above.

The Quality Assurance Officer will review the file
for completeness using the Organics Complete SDG (CSF)
Inventory Sheets (Fig 3.6) for Organics (DC-2-0RG) and
Inorganics (DC-2-IN). Fig. 3-7.

hh]

ws
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Figure 3-5
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Figure 3-5a
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Figure 3-6b
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Figure 3-7
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Figure 3-7a
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3.6 Process for Revision of Technical or Documentation
Procedures

There are several types of quality assurance documents.

*The Quality Assurance Manual provides the overall
policy for the laboratory.

*Standard Operating Procedures (SOP's) are detailed
instructions outlining a specific routine task
performed in the laboratory.

*Project SpelelC Manuals may be prepared where a
project requires wunique or different quality
assurance requlrements or when they ar required by

regulatory agencies. These  documents are
frequently called Quality Assurance Project Plans
(QAPP's) .

211 of the Quality Assurance Documents listed above are
approved and controlled documents as spelled out in this
paragraph. The Quality Assurance Manual requires the approval
of the QA Officer an the Scientific Director before changes
are issued. SOP s approved by the Quality Assurance Office
and the Scientific Director require the approval of the
Laboratory Manager. These documents must be signed and dated
by these responsible individuals before issuance.
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appropriate locations around the laboratory (i.e. equipment
logs and laboratory SOP notebooks). All finalized SOPs are
On-line in the SOP directory.

Only certified copies or On-line View Only Procedures of
the original document shall be used in the laboratories.

When revised certified copies of SOPs are issued, all old
copies are collected by the Document Control and destroyed.

All sSOP's which are determined to be neo longer
appropriate will be withdrawn. '

After obsolescence is determined, the original SOP and
all contents from the historical file (when applicable) are
stamped with the word "WITHDRAWN," initialed, and dated by
Regulatory Affairs. The entire contents are then transferred
to the Withdrawn File.

211 copies of the S0P, as documented by the S0P
distribution list, are collected and destroyed.

The On-Line version is deleted from the system.

The assigned number of the Withdrawn SOP is not .be re-
used. :

All WITHDRAWN documents are listed on a Withdrawn Index.
This Index can be accessed On-line in Wordperfect 5.1 under
pQuality System directory.

All SOP files (Master, Historical, and Withdrawn files)
are maintained in numerical order.

SOP Master File: The SOP Master File Jlocated in
Regulatory Affairs, is a permanent, chronolegical history of
Standard Operating Procedures (SOPs), SOP reviews, and

distribution lists.

SOP Historical File: A separate file is kept of all
historical SOPs. This includes all prior original and/or
subsequent SOP revisions and the dates of the revisions.

SOP WITHDRAWN File: A third file is kept for all
withdrawn SOPs and their appropriate documentation.
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Analytical Methodology
4.1 Calibration Procedures and Frequency

This section describes the calibration procedures and the
frequency of calibration for the guantitative analysis of

-organic, metallic, and other inorganic analyte. All reference

materials used for instrument calibration, internal standards,
and surrogate standards are of the highest purity attainable
(>98%) through certified sources.

4.1.1 Gas Chromatoqréphv/Mass Spectroscopy

The identity of analytes used in instrument tuning, as
internal standards, as surrogate compounds, as System
Performance Check Compounds (SPCC), and as Calibration
Check Compounds (CCC) will vary with the method.
Nevertheless, the principle applies to all GC/MS methods.
Tuning BFB/DFTPP is performed on a daily basis. Examples
of tuning criteria with acceptance/ rejection ranges are
listed in Tables 4-1 and 4-2.

Five standard solutions are analyzed and guantified using
the internal standard method. The area response for the
characteristic ions is tabulated against concentration
for each analyte and internal standard, and the Relative
Response Factors (RRFs) calculated as follows:

Ax Cis
RRF = b
Ais Cx
A, = Area of the characteristic ion for the analyte of
interest
A = Area of the characteristic ion for the specific

internal standard

c. = Concentration of the internal standard

Cc. = concentration of the analyte of interest

The average RRF is calculated for each standard analyte.
Before the calibration curve may be used, a system
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Mixture must be greater than or egual to 60.0% of the
height of the shorter peak.

Performance Evaluation Mixture

211 peaks in both of the Performance Evaluation Mixtures
must be 100 percent resolved on both columns.

The absolute retention times of each of the single
component pesticides and surrogates in both the PEMs must
be within the retention time windows determined from the
initial calibration.

The relative percent difference of the calculated amount
and the true amount for each of the single component
pesticides and surrogates in both of the PEMs must be
less than or equivalent to 25.0 percent.

The breakdown of DDT and Endrin in both of the
Performance Evaluation Mixtures must be less than 20.0
percent, and.the combined breakdown of DDT and Endrin
must be less than 30.0 percent.

4

Continuing Calibration

Three types of analyses are used to verify the
calibration and evaluate instrument performance. The
analyses of instrument blanks, Performance Evaluation
Mixtures (PEM), and the mid point concentration of
individual Standard Mixtures A and B constitute the
continuing calibration.

All single component pesticides and surrogates in the
Performance Evaluation Mixtures used +to demonstrate
continuing calibration must be 100 percent resolved. The
resolution between any two adjacent peaks in the midpoint
concentrations of Individual Standard Mixtures A and B in
the initial calibration must be greater than or equal to

90.0 percent.

The absolute retention time for each of the single
component pesticides and surrogates in the PEMs and mid
point concentration of the Individual Standard Mixtures
used to demonstrate continuing calibration must be within
the retention time window determined for the initial

calibratioen.
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The relative percent difference of the calculated amount
and the true amount for each of the single component
pesticides and surrogates in the PEM and mid point
concentration of the Individual Standard Mixtures used to
demonstrate continuing calibration must be less than or
equal to 10.0 percent.

The percent breakdown of DDT and Endrin in the PEM must
be less than or equal to 20.0 percent on both columns.
The combined breakdown of DDT and Endrin must Dbe less
than or equal to 30.0 percent on both columns.

4.1.3 Metals

All ICP metals are calibrated with a 3-point calibration
when a new standard is prepared. All successive
calibrations are done by performing an update on this 3-
point calibration with the high and the low standard for
each run. All GFAA and CVAA metals are calibrated using
a S-point calibration which is verified using a
regression analysis. The calibration is verified at the
beginning .0f €ach working day (IcV) and every 10 analyses
thereafter (CCV) using standards from a different source
than that of the calibration being verified. The
recovery of the ICV and CCV must be 80%-120% for mercury
and 90%-110% for all other metals. _

When a certified solution of an analyte is not available
from EPA or similar source, analyses are conducted on an
independent standard at a concentration other than that
used for calibration but within the calibration range.
When measurements for the certified elements exceed
control limits, the analysis is terminated, the problem
corrected, the instrument re-calibrated and the
calibration re-verified.

If a continuing calibration verification fails to pass
acceptance criteria for any parameter, those samples
analyzed after the last acceptable calibration

verification will be repeated.
4.1.4 Balances

Each balance is checked daily for accuracy and precision
using Class S weights. Any deviation greater than that
specified for the instrument is considered unacceptable
and the balance is serviced.
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Tables 4-3 through 4-5 detail the instrument calibration
parameters that should be recorded for all sample runs
relative to inorganics, GC/MS, GC and metals analyses.
These logs are maintained by the analysts and reviewed
daily by department supervisors.

Ny
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Table 4-1

GC/MS Standard P-Bromofluorobenzene {BFE) Tune
Criteria for Volatiles, 20 ng lLevel or Less

m/e Ion Abundance Criteria

50 15-40% of the base peak

75 30-60% of the base peak

95 Base peak, 100% rel. abundance

96 5-9% of the base peak

173 Less than 1% of “the base peak

174 Greater tﬁan 50% of the base peak
175 5-9% of mass 174
176 95-101% of mass 174

|r177 5-9% of mass 176
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Table 4-2

GC/MS Standard Decafluorotriphenylphosphine (DFTPP) Tune
Criteria for Semivolatiles, 20 ngq Level or Less

m/e Ion Abundance Criteria

51 30-60% of mass 198

68 Less than 2.0% of mass 69

69 Mass 69 relative abundance
70 Less than 2.0% of mass 69

127 40-60% of méss 1568

197 Less thanrl.o% of mass 198

198 Base peak, 100% rel.
abundance

" 199 5-9% of mass 198

ll 275 10-30% of mass 198

365 Greater than 1.0% of mass
198 -

441 Present, but less than mass
443

442 40-100% of mass 198

443 15-23 of mass 442
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4.2 Sample Preparation / Extraction Procedures

Detailed instructions for each sample preparation / extraction
procedure are listed in the individual standard operating
procedures. However, brief summaries of the methods used are

detailed in this section.

METALS

Méthod 3005A

Method 3005A is an acid digestion procedure used to prepare
surface and ground water samples for analysis by inductively
coupled argon plasma spectroscopy (ICP).

Total recoverable metals - The entire sample is acidified at
the time of collection with nitric acid. At the time of
analysis the sample is heated with acid and substantially
reduced in volume. The digestate is filtered and diluted to
volume, and is then ready for analysis.

Dissolved metals - The sample is filtered through a 0.45-um
filter at the jtime of collection and the liquid phase is then
acidified at the time of collection with nitric acid. Samples
for dissolved metals do not need to be digested as long as the
acid concentrations have been adjusted to the same
concentration as in the standard.

Method 30103

This digestion procedure is used for the preparation of
agueous samples, EP and mobility-procedure extracts, and
wastes that contain suspended solids for analysis, or by
inductively coupled argon plasma spectroscopy (ICP). The
procedure is used to determine total metals,

A mixture of nitric acid and the material to be analyzed is
refluxed in a covered Griffin beaker. This step is repeated
with additional portions of nitric acid until the digestate is
light in color or until its color has stabilized. After the
digestate has been brought to a low volume, it is refluxed
with hydrochloric acid and brought up to volume. If sample
should go to dryness, it must be discarded and the sample re-

prepared.

Method 3015

dhl
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This digestion procedure is used for the preparation of
agqueous samples, mobility-procedure extracts, and wastes that
contain suspended solids for analysis, by graphite furnace
absorption spectroscopy (GFAA)} or inductively coupled argon
plasma spectroscopy (ICP). The procedure is a hot acid leach
for determining available metals using microwave heating.

A representative 45 mL agueous sample is digested in 4 mL of
concentrated nitric acid in a fluorocarbon (PFA or TFM)
digestion vessel for 20 minutes ‘using microwave heating.
After the digestion process, the sample 'is cooled, and then
filtered, centrifuged, or allowed to settle in a clean sample

bottle prior to analysis.

Method 3020A

This digestion procedure is used for the preparation of
agueous samples, mobility procedure extracts, and wastes that
contain suspended solids for analysis by furnace atomic
absorption spectroscopy {(GFAA) for the metals listed below.
The procedure is .used to determine the total amount of the
metal in the sample®

A mixture of nitric acid and the material to be analyzed i
refluxed in a covered Griffin beaker. This step is repeated
with additional portions of nitric acid until the digestate is
light in color or until its color has been stabilized. After
the digestate has been brought to a low volume, it is cooled
and brought up in dilute nitric acid such that the final
dilution contains 3% (v/v) nitric acid. This percentage will
vary depending on the amount of acid used to complete the
digestion. If the sample contains suspended solids, it must
be centrifuged, filtered, or allowed to settle. '

Method 3050A

This method is an acid digestion procedure used to prepare
sediments, sludges and soil samples for analysis by furnace
atomic absorption spectroscopy (GFAA) or by inductively
coupled argon plasma spectroscopy (ICP).

A representative 1- to 2-g (wet weight) sample is digested in
nitric acid and hydrogen peroxide. The digestate is then
refluxed with either nitric acid or hydrochloric acid.
Hydrochloric acid is used for ICP analyses and nitric acid is
used for furnace AA work. Dilute hydrochlorie acid is used as
the final reflux acid for (1) the ICP analysis of As and Se,
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and (2} ICP analysis of Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu,
Fe, K, Mg, Mn Mo, Na, Ni, O0s, Pb, T1l, V, and Z2Zn. Dilute
nitric acid is employed as the final dilution acid for the
furnace AA analysis of As, Be, Cd, Cr, Co, Fe, Pb, Mo, Se, T1,
and V.

Method 3051

This method is applicable to the microwave assisted acid
digestion of sludges, sediments, soils, and oils.

This method is provided as an alternative to Method 3050. It
is intended to provide a rapid multi-element acid 1leach
digestion prior to analysis so that decisions can be made
about site cleanup levels, the need for TCLP testing of a
waste, and whether a BDAT process is providing acceptable
performance. Digests produced by the method are suitable for
analysis by graphite furnace atomic absorption (GRAA) or
inductively coupled plasma emission spectroscopy (ICP-ES).

A representative sagple of up to 0.5 g is digested in 10 mL of
concentrated nitric "acid for 10 min using microwave heating

with a suitabde laboratory microwave unit. The sample and
acid are placed in a fluorocarbon (PFA or TFM) mnicrowave
vessel. The vessel is capped and heated in the microwave
unit. After cooling, the vessel contents are filtered,

centrifuged, or allowed to settle and then diluted to volume
and analyzed by the appropriate SW-846 method.

ORGANICS

Method 3510B

A measured volume of sample, usually 1 liter, at a specified
pH is serially extracted with methylene chloride using a
separatory funnel. The extract is dried, concentrated (if
necessary), and, as necessary, exchanged into a solvent
compatible with the cleanup or determinative methocd to be
used. This method is applicable to the isolation and
concentration of water-insoluble and slightly water-soluble
organics in preparation for a variety of chromatographic

procedures.

Method 3540B

Method 3540 is a procedure for extracting nonvolatile and
semivolatile organic compounds from solids such as soils,
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sludges, and wastes. The Soxhlet extraction process ensures
intimate contact of the sample matrix with the extraction

solvent.

The solid sample is mixed with anhydrous sodium sulfate,
placed in an extraction thimble or between two plugs of glass
wool, and extracted using an appropriate solvent in a Soxhlet
extractor. The extract is then dried, concentrated (if
necessary), and, as necessary, exchanged into a solvent
compatible with the cleanup or determinative step being

employed.

Method 35504

Method 3550 is a procedure for extracting nonvolatile and
semi-volatile organic compounds from solids such as soils,
sludges, and wastes. The Soxhlet extraction process ensures
intimate contact of the sample matrix with the extraction

solvent.

The method is divided into two sections, based on the expected
concentration..” or “organics in the sample. The low
concentration method (individual organic compounds of less
than 20 mg/kg) uses a larger sample size and a more rigorous
extraction procedure (lower concentrations are more difficult
to extract). The medium/high concentration method (individual
organic components of more than 20 mg/kg) is much simpler and

therefore faster.

Low concentration method - A 30 g sample is mixed with
anhydrous sodium sulfate to form a free-flowing powder. This
is solvent extracted three times using ultrasonic extraction.
The extract is separated from the sample by vacuum filtration
or centrifugation. The extract is ready for cleanup and/or
analysis following concentration.

Medium / high concentration method - A 2 g sample is mixed
with anhydrous sodium sulfate to form a free-flowing powder.
This is solvent extracted once using ultrasonic extraction.
A portion of the extract is removed for cleanup and/or

analysis.

Method 5030

Method 5030 can be used for most volatile organic compounds
that have boiling points below 200 degrees Celsius and are
insoluble or slightly soluble in water. Volatile water-
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soluble compounds can be included in this analytical
technique: however, guantitation limits (by GC or GC/MS) are
approximately ten times higher because of poor purging
efficiency. The method is also limited to compounds that
elute as sharp peaks from a GC column packed with graphitized
carbon lightly coated with a carbowax or a coated capillary
column. Such compounds include low molecular weight
halogenated hydrocarbons, arcmatics, ketones, nitriles,
acetates, acrylates, ethers, and sulfides.

The purge-and-trap process: An inert gas is bubbled through
the solution at ambient temperature, and the volatile
components are efficiently transferred from the agueous phase
to the vapor phase. The vapor is swept through a sorbent
column where the volatile components are absorbed. After
purging is completed, the sorbent column is heated and back
flushed with inert gas to desorb the components onto a gas
chromatographic column.

If the sample introduction technigque above is not applicable,
a portion of the sample is dispersed in methanol to dissolve
the volatile --organic constituents. A portion of the
methanolic soldution is combined with water in a specially
designed purging chamber. It is then analyzed by purge and
trap GC following the normal water method.
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Table 4-6

Sample Preparation Table (Metals)

-ﬂ————--“———--‘-———-ﬂ—-——--—ﬂ.-———-—'-——---—--—--q—-——--——-—————----_———

Sample Prep. Description Matrix Sample prep. for
Method number these methods

-——--c—--——-—--—————.--—-———-.——————_-—-_—.—.———--———.——_——————--p—_-———.

3010 Acid Digestion Agueocus samples/ ICP
Extracts.

3005 Acid Digestion Water ({Dissolved) ICP

3020 Acid Digestion Agueous samples/ GFAA
Extracts.

3050 Acid/peroxide Soil/Sludge GFAA

Digestion
200/4.1.1-4 Acid pigesiion Aqueous samples GFAA
7 (Drinking Water)
7470/7471 Acid/Permanganate Water 7470/7471-Hg

& Soil Digestion

——...n-.—————...————--————.———.—.—_—_—-.—-.-.——_—.....;-———_-..-—...___..—_..———_—.—-.——_—.—--_.—

—.-————_—_.......——_—..—_-—————..—_.——_—_————_—_.—-———_—_._-.—__....—a.——_—.._-——._—..-._—
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Table 4-7

Sample Preparation Table (Organics)

——————— T Ty = —— — —— o T T T T T D T T W W W I W S W S S e S ———— o ———

Sample Prep. Description Matrix Sample prep. for
Method number these methods
1311 Toxicity Characteristic Liquid, TCLP
Leaching Procedure Solid,
Multiphasic
Waste
3510 Liquid/Liquid Extraction Water, 8270, 8010
Wastewater. 8080, 8020,
3550 Sonication Extraction Soil, Sludge 8270, 8010
- . 8080, 8020.
3540 Soxhlet Extraction Soil, Sludge 8270, 8010
8080, 8020.
5030 Purge & Trap Method Water, Soil, 8240,

Sludge

————— — ] S . . . o o o o o o o o . e o . ks e ekl ol Al L M T ————— T ————— ———— - V- —
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4.3 Sample Analysis Procedures

Detailed instructions for each analytical method are listed in
the individual standard operating procedures. However, brief
summaries of the methods used are detailed in this section.

VOLATILES

Water Samples

An inert gas is bubbled through a 5 nL sample contained in a
specifically designed purging chamber at ambient temperature.
The purgeable compounds are efficiently transferred from the
aqueous phase to the vapor phase. The vapor is swept through
a sorbent column where the purgeables are trapped. After
purging is completed, the sorbent column is heated and
backflushed with the inert gas to desorb the purgeable
compounds ontc a gas chromatographic column. The gas
chromatograph is temperature-programmed to separate the
purgeable compounds which are then detected with a mass

spectrometer. -

-

Low Soil Samgies

An inert gas is bubbled through a mixture of reagent water and
5 g of sample contained in a specifically designed purging
chamber that is held at an elevated temperature. The
purgeable compounds are efficiently transferred from the
agqueous phase to the vapor phase. The vapor is swept through
a sorbet column where the purgeables are trapped. After
purging is completed, the sorbent column 1is heated and
backflushed with the inert gas to desorb the purgeable
compounds ontc a gas chromatographic column. The gas
chromatograph is temperature~programmed to separate the
purgeable compounds which are then detected with a mass

spectrometer.

Medium Scil Samples

A measured amount of soil is extracted with methanol. A
portion of the methanol extract is diluted to 5mL with reagent
water. An inert gas is bubbled through this solution in a
specifically designed purging chamber at ambient temperature.
The purgeable compounds are effectively transferred from the
agqueous phase to the vapor phase. The vapor is swept through
a sorbent column where the purgeables are trapped. After
purging is completed, the sorbent column is heated and
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-
backflushed with the inert gas to desorb the purgeable -
compounds onto a gas chromatographic column. The gas

chromatograph 1s temperature-programmed to separate the
purgeable compounds which are then detected with a mass

spectrometer. -
Water Samples

L]
A~one liter aliquot of sample is acidified to pH 2.0 and
extracted with methylene chloride using a continuous liquid-
liguid extractor. Separatory funnel extraction is NOT -

permitted. The methylene chloride extract is dried with

sodium sulfate, concentrated, subjected to GPC (GPC is

required when higher molecular weight compounds are present

that interfere with the analyses of target compounds; GPC is -
optional for all other circumstances), and analyzed by GC/MS

for extractable organics.

Low Soil/Sediment Samples

A thirty (30) gram, portion of soil/sediment is mixed with
anhydrous powdered ‘sodium sulfate and extracted with 1:1
methylene chlgride/acetone solution using an ultrasonic probe.
If the low level screen is used, a portion of this dilute
extract 1s concentrated fivefold and screened by GC/FID or -
GC/MS. If peaks are present at greater than 10,000 ug/kg,

discard the extract and prepare the sample by the medium level

method. If no peaks are present at greater than 10,000 ug/kyg, -
the entire extract is concentrated, subjected to GPC cleanup,

and analyzed by GC/MS for extracable organics.

Medium S¢oil/Sediment Samples -
Approximately one gram portion of scoil/sediment is mixed with
anhydrous powdered sodium sulfate in a vial and extracted with -
methylene chloride. The methylene chloride extract can be
screened for extractable organics by GC/FID or GC/MS. If
organic compounds are detected by the screen, the methylene
chloride extract is subjected to GPC cleanup and analyzed by -
GC/MS for extractable organics. If. no organic compounds are ’
detected by the medium level screen, then a low level sample
preparation is reguired. -
-
-y
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PESTICIDES / AROCLORS

Water Samples

continuous ligquid-liquid or separatory funnel extraction
procedures are employed for agueous samples. A 1 L volume of
sample is spiked with the surrogate solution and extracted
with methylene chloride using a separatory funnel or a
continuous extractor. The methylene chloride extract is dried
with anhydrous sodium sulfate, concentrated and cleaned up by
GPC (GPC is required when .higher molecular weight compounds
are present that interfere with the analyses of target
compounds; GPC is optional for all other circumstances). The
extract is then solvent-exchanged into hexane, cleaned up by
Florisil cartridges, and the final volume adjusted to 1 mL or
2 mL. The extract is analyzed using a dual column wide-bore
capillary Gas Chromatography/Electron Capture (GC/EC)

technique.

Soil/Sediment Samples

A 30 g aliquot.of sample is spiked with the surrogate and then
mixed with aphydrous sodium sulfate and extracted with a 1:1
acetone/methylene chloride solvent mixture by sonication. The
methylene chloride extract is then <c¢leaned up by GPC
(mandatory) ., solvent-exchanged into hexane, cleaned up by
Florisil cartridge, and adjusted to a final volume of 1 mL or
> mL. The extract is analyzed using a dual column wide-bore
capillary Gas Chromatography/Electron Capture (GC/EC)

technique.

METALS
Inductively Coupled Plasma - Atomic Emission Spectrometric
Method

The basis of the method is the measurement of atomic emission
by an optical spectroscopic technique. Samples are nebulized
and the aerosol that is produced is transported to the plasna
torch where excitation occurs. Characteristic atomic-line
emission spectra are produced by a radio-frequency inductively
coupled plasma (ICP). The spectra are dispersed by a grating
spectrometer and the intensities of the line are monitored by

photomultiplier tubes. The photo currents from the
photomultiplier tubes are processed and controlled by a
computer system. A background correction technique is

regquired to compensate for variable background contribution to
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the determination of trace elements. Background must be

measured adjacent to analyte lines on samples during analysis.
The position selected for the Dbackground intensity
measurement, on either or both sides of the analytical line,
will be determined by the complexity of the spectrum adjacent
to the analyte line. The position used must be free of
spectral interference and reflect the same change in
background intensity as occurs at the analyte wavelength
measured. Background correction is not required in cases of
Iine broadening where a background correction measurement
would actually degrade the analytical result.

Atomic Absorption Furnace Methods

In the furnace technique, a representative aliquot of a sample
is placed in the graphite tube in the furnace, evaporated to
dryness, charred, and atomized. As a greater percentage of
available analyte atom is vaporized and dissociated for
absorption in the tube rather than the flame, the use of
smaller sample volumes or detection of lower concentrations of
elements is possible. The principle is essentially the same
as with direct- aspiftation atomic absorption, except that a
furnace, rather than a flame, is used to atomize the sample.
Radiation from a given excited element is passed through the
vapor containing ground-state atoms of that element. The
intensity of the transmitted radiation decreases in proportion
to the amount of the ground state element in the vapor. The
metal atoms to be measured are placed in the beam of radiation
by increasing the temperature of the furnace, thereby causing
the injected specimen to be wvolatilized. A monochromator
isolates the characteristic radiation from the heollow cathode
lamp or electrodeless discharge lamp, and a photo sensitive
device measures the attenuated transmitted radiation.

MERCURY

Water Samples

The flameless AA procedure 1s a physical method based on the
absorption of radiation at 253.7 nm by mercury vapor. Organic
mercury compounds are oxidized and the mercury is reduced to
the elemental state and aerated from solution in a closed
system. The mercury vapor passes through a cell positioned in
the light path of an atomic absorption spectrophotometer.
Absorbance (peak height) is measured as a function of mercury
concentration and recorded in the usual manner.
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Soil / Sediment Samples

A weighed portion of the sample is acid digested for 2 minutes
at 95 degrees Celsius, followed by oxidation with potassium
permanganate and potassium persulfate. Mercury in the
digested sample is then measured by the conventional cold
vapor technique.

CYANIDE

The cyanide as hydrocyanic acid (HCN) is released from cyanide
complexes by means of a reflux-distillation operation and
absorbed in a scrubber containing sodium hydroxide solution.
The cyanide ion in the absorbing solution is then determined
by volumetric titration or colorimetrically.

In the colorimetric measurement the cyanide is converted to
cyanogen chloride, CNCI, by reaction with chleramine-T at a pH
less than 8 without hydrolyzing to the cyanate. After the
reaction is complete, color is formed on the addition of
pyridine-pyrazolone or pyridine-barbituric acid reagent. The
absorbance is read 2t 620 nm when using pyridine-pyrazolone or
578 nm for pyrldlne -barbituric acid. To obtain colors of
comparable iptensity, it is essential to have the same salt
content in hoth the sample and the standards.
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Superfund Target Compound List (TCL)
Quantitation Limits

Quantitation Limits

Volatiles

T e - ————————— ——— — " . b " —— —— — — —— e} o} T —— . okt e

Chloromethane
Vinyl Chloride
Bromomethane
Chlorcethane
Trichloroflucromethane
1,1-Dichloroethene
Methylene Chloride
1,1-Dichlorocethane
Trans-1,1-Dichloroethane
Chleoroform
1,2=Dichlorocethane ..
1-2-Trichloroflucromethane
Carbon Tetrachloride
Benzene -
1,1-Dichloropropene
2,1-Dichloropropane
Trichloroethene
1,2-Dichleoropropane
Bromodichloromethane
Toluene
l1-2-Trichloroethane
Tetrachloroethene
Methyl tert-butyl ether
Chlorobenzene
Ethylbenzen
p-Iscopropyltoluene

m & p—-Xylene

o—-Xylene
1-2-Dichlorobenzene
1-3-Dichlorobenzene
1-4-Dichlorobenzene
Naphthalene
n-Propylbenzene
1-4-Dichlorcbenzene

Table 4-8
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guantitiaton limits listed for soil/sediment are based on wet
weight. The gquantitation limits calculated by the laboratory for
soil/sediment, calculated on dry weight basis, as required by the

protocel, will be higher.
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Superfund Target Compound List (TCL)
Quantitation Limits

Semivolatiles

e e — . —— ————— o ———— T — . T — . o " s ikt sk s s by ik sl i M e b et v R D R R R S S . ————— —

2,4~Dinitrphenol
4=-Nitrophenol
Dibenzofuran
2,4=-Dinitroluene
Diethyphthalate

4~Chlorophenyl phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4~Bromophenyl phenlyether
Hexachlorbenzene
Pentachloraophencl
Phenanthrene

Anthracene

Carbazole

Di~-n~butyl phthalate
Fluoranthene

Pyrene -

Butyl benzyl phthalate
3,3'~Dichlorobenzidine
Ben[a]anthacene

Chrysene
bis-(2~ethylhexyl)phthalate

Di-n-octyl phthalate
Benzo[(b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene

Ideno(l,2,3-cd)pyrene

Dibenz(a,h}anthracene
Benzo[g,h,i)perylene

Table 4-9

Quantitation Limits

Low Med
Soil Soil
ug/Kg ug/Kg
800 25,000
800 25,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
800 25,000
800 25,000
330 10,000
330 10,000
330 10,000
200 25,000
330 10,000
330 10,000
330 10,000
330 1G,000
330 106,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000
330 10,000

i
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*Quantitation limits listed for soil/sediment are based on wet
weight. The guantitation limits calculated by the laboratory for
soil/sediment, calculated on dry weight as required by Protocol,
will be higher. '



QUALITY ASSURANCE PROJECT Section: 4.0
Revision: 000

Date: 050198
Page: 28 of 47

Superfund Target Compound List (TCL)
Quantitation Limits '

Table 4-10

Quantitation Limits

Low Med

Water Soil Soil

Semivolatiles ug/L ug/Kg ug/Kg
Phencl . 10 - 330 10,000
bis(2-chloroethyl)ether 10 330 10,000
2-Chlorophenol i0 330 10,000
1i,3-Dichlorobenzene 10 330 10,000
1,4~Dichlorobenzene 10 330 10,000
1,2-Dichlorocbenzene 10 330 10,000
2-Methylphenol 10 330 10,000
2,2'-0Oxybis(1-Chloropropane) # 10 330 10,000
4-Methylphenol 10 330 10,000
N-Nitroso-di-n-propylamine 10 330 10,000
Hexachloroethane 10 330 10,000
Nitrobenzene 10 330 10,000
Isophorone 10 330 1¢,000
2-Nitrophenol 10 330 10, 000
2,4-Dimethylphenol 10 330 10,000
bis(2-Chloroethoxy)methane 10 330 10,000
2,4-Dichlcrophenol 10 330 10,000
1,2,4-Trichlorobenzene 10 330 10,000
Naphthalene 10 330 10,000
4-Chloroaniline - 10 330 10,000
Hexachlorobutadiene 10 330 10,000
4-Chloro-3-nethylphenol 10 330 10,000
2-Methylnaphthalene 10 330 16,000
Hexachlororcyclopentadiene 10 330 10,000
2,4,6-Trichlorophenol 10 330 10,000
2,4,5-Trichlorophenol 25 800 25,000
2—-Chloronaphthalene io 330 10,000
2-Nitroaniline 25 800 25,000
Dimethyl phthalate 10 330 10,000
Acenaphthylene 10 330 10,000
10 330 10,000

2,6=Dinitrotuene
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3-Nitroaniline 25 - 800 25,000
Acenaphthene 10 330 10,000

# Previously known by the name bis(2-Chloroisopropyl) ether
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Superfund Target Compound List (TCL)
Quantitation Limits

Table 4-11
Quantitation Limits*

Water Soil
Pesticides/Aroclors ug/L ug/Kg
alpha-BHC 0.05 1.7
beta-BHC - .05 1.7
delta-BHC 0.05 1.7
gamma-BHC 0.05 1.7
Heptachlor 0.05 1.7
Aldrin 0.05 1.7
Heptachlor epoxide 0.05 1.7
Endosulfan 1 0.05 1.7
Dieldrin 0.10 3.3
4,4'-DDE 0.10 3.3
Endrin : 0.10 3.3
Endosulfan II I 0.10 3.3
4,4'-pDD 0.10 - 3.3
Endosulfan sulfate 0.10 3.3
4,4;-DDT 0.10 3.3
Methoxychlor 0.50 17.0
Endrin ketone — c.10 3.3
Endrin-aldehyde 0.10 3.3
alpha-Chlordane 0.05 1.7
Toxaphene 5.0 170.0
AROCLOR-1016 1.0 33.0
AROCLOR-1221 2.0 67.0
AROCIOR-1232 1.0 33.0
AROCLOR-1242 1.0 33.0
AROCLOR-1248 1.0 33.0
AROCLOR~1254 1.0 33.0

1.0 33.0

AROCLOR-1260

*# Quantitation Limits for soil/sediment are based on wet weight.
The quantitation 1limits calculated by the Laboratory for
soil/sediment, calculate on dry weight basis, as required by the
Protocol, will be higher.
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Superfund Target Compound List (TCL)
guantitation Limits
Table 4-11

Parameter

ug/L
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium B 5
Calcium e h 5000
Chromium I 10
Cobalt 50
Copper 25
Iron 100
Lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
vanadium 50
Zinc 20

10

Cyanide

—— e —— A ———— vk -

b ——— e T — = ——— —— ] S o T A S
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Metals
Quantitation Limits
40 CFR Part 136 Parameters

Table 4-13
Parameter Quantitation Level
ug/L
Aluminum
Antimony
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium - ., 5000
Chromium R 10
Cobalt I 50
Copper - 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury : 0.2
Nickel 40
Potassiunm 5000
Selenium 5
Silver : 10
Sodium 5000
Thallium 10
Vanadium 50

Zinc 20
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Conventionals
Quantitation Limits
A40CFR Part 136 Parameters

Table 4-12
Parameter Quantation Level
ug/L
Biochemical Oxygen Demand (BODS) 2,000
Chemical Oxygen Demand (COD) 1,000
Ammonia, as N e 50
Total Kjeldahl Nitrogen,™as N 100
Nitrate~Nitrite 100
Total Phosphorous 50
Sulfate 5,000
0il and Grease 5,000
Total Organic Carbon 2,000
Total Phenols 10
Chloride 5,000
Fluoride 500
10

Cyanide



QUALITY ASSURANCE PROJECT

Section: 4.0
Revision: 000

Date:
Page:

050198
34 of 47

RCRA Target Compound List
Volatile Organics (Method 8240)
Quantitation Limits

Volatile Organics

Table 4-14

Low Water

Quantitation Limits
Low Soil/Sediment

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1~Dichloroethene
Methylene Chloride
Carbon Disulfide
1,1-Dichlorocethane

Vinyl Acetate PRI
2-Butanone o
Chloroform I
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene

Trichloroethene

1,2 Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
4-Methyl-2-pentanone
Cis-1,3-Dichloropropene
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Hexanone
Tetrachlorcethene
Chlorobenzene
Ethylbenzene

m & p-Xylene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Dibromochloromethane
Trans—1,2-Dichlorethane

ug/L ug/L
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 i0
10 10
10 10
10 10
10 10
10 10
10 10
10 10
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RCRA Target Compound List
Semivolatile Organics (Method 8270)
Quantitation Limits

Parameter

Table 4-15

Low Water

Quantitation Limits
Low Soil/Sediment
ug/L

ug/L

Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Benzoic acid 150
Benzo (a)anthracene 10
Benzo(b) fluoranthene 10
Benzo{a)pyrene 10
Benzo(g,h,i)perylene 10
Benzyl alcohol 10
Bis(2-chloroethyl)ether 10
Bis (2-chloroethoxy)mrethane 10
Bis(2-chloroisopropyl)ether 10
4~Bromophenyl-~phenylether 10
Butylbenzylphthalate 10
2-Chloronaphthalene 10
4-chlorophenyl-phenylether 10
chrysene 10
Dibenz(a,h)anthracene - 10
Dibenzofuran 10
pi-n-bytylphthalate 10
1,2-Dichlorocbenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
3,3'=dichlorobenzidine 20
2,4-Dichlorophenyl 10
Diethylphthalate 10
Diethylphthalate 10
4,6-Dinitro-2-methylphenol 25

10

N-Nitrosodimethylamine
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RCRA Target Compound List
Semivolatile Organics (Method 8270)
Quantitation Limits
Table 4-15 (Continued)

Parameter

Quantitation Limits

A ————— . — " T —— T . ———— T " " " . S s i o S TP Vo . T W . S . . ol S S S i o, kbt e 7

2,4-Dinitrophencl
2,4-Difitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno(l1l,2,3~ cd)pyrene T .l

Isophorone
-Methylnaphthalene
2-Methylphenol (o-cresol)

4-Methylphenol (p-cresol)

Naphthalene

2-Nitroaniline

3-Nitroaniline
4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4~Nitrophenol

N-Nitrosodiphenylamine

N-Nitrosodi-n—-propylamine

Pentachlorophenol

Phenanthrena

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol
2,4,6-Trichlorophenocl
4-Chloroaniline
4-Chloro-3-methylphenol
2=Chlorophenol

Low Water Low Scil/Sediment
ug/L ug/L
25 800
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
i0 330
10 330
10 330
25 800
25 800
25 800
10 330
10 330
25 800
10 330
10 330
25 800
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
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RCRA Target Compound List

Pesticides/Aroclors (Method 8080)

Quantitation Limit
Table 4-16

Quantitation Limits

Low Water Low Soil/Sediments

Parameter CAS Number . {(ug/L)-
Aldrin 0.05
AROCLOR-1016 0.5
AROCLOR-1221 0.5
ARCOCLOR~-1232 0.5
AROCLOR~-1242 0.5
AROCLOR-1248 0.5
AROCLOR-1254 1.0
AROCLOR-1260 1.1
alpha-BHC .. 0.05
beta-BHC y 0.05
delta-BHC ; 0.05
gamma-BHC (Lindane) 0.05
Chlordane {Total) 0.5
4,4'-DDD 0.10
4,4'-DDE 0.10
4,4'-DDT 0.10
Diedrin 0.10
Endosulfan I 0.10
Endosulfan II 0.10
Endeosulfan Sulfate 0.10
Endrin 0.10
Endrin Adelyde 0.20
Heptachlor 0.05
Heptachlor epoxide 0.05
Methoxychlor 0.05
Toxaphene 1.1

(ug/Kg)

———— ———— ] ot ot AL S
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Figure 4-1
Reference ID: Page

REFERENCE STANDARD LOG FORM

REFERENCE STANDARD INFORMATION

Standard Type: Manufacturer:
Manufacturer's 1ID: . " Physical State:
Manufacturer's Expiration Date: Received:

Lot #: Certificate Supplied: Y: N:

DILUENT INFORMATION

Diligent: Mfg.Lot#:
% Purity:

PREPARATION OF STANDARD |,

Prepped Volume ; Diluted Parameters, Expected Values,
By/On Used To & Range Limits
{mL) (mL)

The Reference Standards will be identified upon receipt with a
reference standard (RS) ID number. The number begins with RS and
is followed by the year, the month of receipt (or entry in the
log), and a three digit sequential number followed by a WC. i.e.
RS58910003
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PRIMARY STANDARDS QA FORM

Primary Standard

Figure 4-2

Primary Standard ID#

Prepared by/on

Expiration Date

Neat Chemical CSC#
Weight/Volune Balance Used
Diluent ID¥#

Total Volume

Final Conc.

Calculations:

Primary Standard

Prepared by/on

. Primary Standard ID#

Expiration Date

Neat Chemical Ccsc#
Weight/Volume Balance Used
Diluent ID#

Total Volume

Final Conc.

Calculations:
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WORKING STANDARDS QA FORM

Figure 4-3
Working Standard Working Standard ID#
Prepared by/on Expiration Date
Primary Std. ID#
conc.
Date Prepared Exp. Date
Diluent ID#
Conc. of 12 Std. Vol. of 12 Std. Total Vol. conc.
Working Standard ] Working Standard ID#
Prepared by/on Expiration Date
Primary Std. ID#
Conc.
Date Prepared Exp. Date
Diluent ID#
Conc. of 12 std. Vol. of 12 s5td. Total Vol. Conc.

i
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MULTIELEMENT WORKING STANDARDS QA FORM

Conc.

Diluent

Figure 4-4
Working Standard Working Standard ID#
Prepared by/on Expiration Date
Primary Std. ID#
Date Prepared Exp. Date
ID#
Vol. of 1¢ Std. Total Vol. Conc.

Analyte Conc. of 12 Std.
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4.4 Standards Preparation Procedures

Supervisors of each laboratory section are responsible for
receiving the purchased standards with appropriate packing
slip, purchase order and certificates relative to the
standard's purity and traceability from the supplier. Labeling
includes the identity of the material, date received,
expiration date (if any) beyond which the standard may not be
used and a Standard ID #.

Each laboratory section is. responsible for maintaining the
primary standards, working standards (calibrants) and
reference standards for the analyses performed. Lab
supervisors are responsible for taking the precautions to
prevent loss, contamination, or change.

Primary standard material will be traceable to a recognized
source. If no recognized source is available, a secondary
source may be used at the discretion of the Laboratory
Manager. All commercially available primary standards other
than the test suhstance will be purchased with certification
from the scurce. In® addition, reference standards are used
primarily to test the accuracy and validity of a procedure
(i.e. as QC samples such as EMSL's) and are not used as

calibrants.

When standards are used within a laboratory section, labeling
for the standard should include at least the following:
Identity of the material

Concentration and date prepared

Standard ID # assigned and,

- Expiration date beyond which the standard may not be
= used. _

0O0O0O0

Primary Standards, Working Standards, and Reference Standards
for the purpose of record keeping are identified as PS, WS,
and RS respectively. Working Standards may also refer to
Internal Standards and Surrogates, which are cross-referenced
to Batch QC numbers for the purposes of data reporting.

The laboratories are identified as WC-Wet Chem, ME-Metals, GC-
Organics, OE-Organic Extraction, MS-Mass Spec, PR-Pesticide
Residue, MB-Microbioclogy and 0S-Outside Service respectively
for the purpcses of standards labelling.

A Primary Standards QA Form (see table 4-2) is used to deatail
the source of a primary standard or its preparation if it is

ih
it
W
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made from a neat chemical. These forms bound in notebook style
comprise the primary standards logbook for each department and
each page are numbered sequentially. The logbook also contains
any certificates relative to the standard's purity and
traceability from the supplier. If a primary standard must be
made from. a neat chemical, only ACS grade reagents are used.
Traceability and preparation is fully documented on this form.
Each Primary Standard is given a sequential number starting
with the standard abbreviation, year designation, month, three
sequential digits, and the department within which it was
prepared. For example, the.first primary standard prepared in
January 1996 by the Metals department would be labelled PS-96~-
01-001-ME, the second as PS-96-01-002-ME, etc. Each month, the
designation of month will change and the three digit sequence
will begin again. Therefore, the first primary standard for
1996 in February would be PS-96-02-001-ME. This facilitates
month +to month data and performance audits rather than
continuing sequentially for an entire year.

Working standards will be made from Primary Standards only and
traced using the Primary Standard reference number. The
Working Standatrds QA form (Tables 4-3 and 4-4) contains
information peeded to document the preparation of Working
standards from Primary Standards. This information is
recorded. Working standards are identified as described for
primary standards except that WS is substituted for PS.

Reference standards are used as QC samples and usually are
supplied by EPA, USP or other commercial reference sources.
These standards are not traceable to in-house primary
standards. Figure 4-1 is an example of the reference standard
log form. For the purpose of traceability and to ease the
burden of transcribing multi-element information on to the
Commercially Prepared Standards form, certificates of
manufacture are attached. These certificates document
traceability to a certified source and state analyte

concentrations.
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4.5 Decision Processes, Procedures, and Responsibility for
Initiation of Corrective Action

Individuals responsible for assessing each QC measure include
the following:

a. Lab analyst must check to see that QA/QC data are
within defined limits.

b. Laboratory supervisor responsible for verifying sample
analysis and QA/QC data.

c. Lab manager responsible for verifying QA/QC data and
sanple data.

d. QA personnel, along with lab manager, verify QA/QC
data and sample data.

Corrective action items can be initiated by either b, c, or 4.
Approval of corrective action items for. Quality
Assurance/Quality -Control criteria is the responsibility of
the Laboratory -Director.

The specific types of corrective action to be taken for each
type of guality control measure are listed in Tables 4-17
through 4-19.
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Table 4-17

Corrective Action (Organics)

QA/QC Samples

Acceptance Criteria

Corrective Action

Holding Blank

< Reporting Limit

Recheck all samples
within that holding
space.

Verify with second
sample from other
holding spike.

Rerun blank check
for column
contamination.

Laboratory Control
Sample

In-house Limits

Investigate cause
of contamination
and reanalyze.

Initial calibration -

Standard Curves.-
!

‘Method Specific

Check Instrument
conditions, if
okay, check
standards.

Rerun - remake
standards and rerun

continuing (GC/MS) Method Specific Reanalyze. If not,

Calibration acceptable,

Standards recalibrate

ccv (GC) Method Specific Reanalyze. If not
acceptable,

recalibrate and
rerun sample batch
to last passing
CcCV.

surrogate Standard
Compounds

In-house Limits,; or
Method Specific

Double check
spiking and
preparation of
data. Rerun or re-
extract.

Matrix Spike (MS)
MS Duplicate

In-house Limits or
Project Specific

Check LCS recovery;
rerun or flag data.
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Table 4-18

Corrective Action (Metals)

QA/QC Samples

Acceptance Criteria

Corrective Action

Preparation Blank

Reporting Limit or
Method Specific

Investigate cause
of blank problem.
Redigest and rerun.

Labofatory Control
Sample

In-house Limits

Investigate cause
and reanalzye.

Initial Calibration

Method Specified

Rerun calibration.
Remake standards.
Check instrument
response.

Duplicate In-house Limits or Check for error;
_ Project Specific Flag data.
Spike Recovery In-house Limits or Reanalyze. Remake

ey

- Project Specific

laboratory samples.
Check primary and
secondary standard
logs. Prepare &
analyze a post-
spike solution.

Continuing
Calibration
Verifigcation

Method Specific

Rerun samples up to
last passing CCV.

i
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Table 4-19

Corrective Action (Inorganics)

QA/QC Samples

Acceptance Criteria

Corrective Action

Ccalibration Blank < MDL Investigate cause
of blank problem.
Rerun.

Digestion Blank < MDL Investigate cause

of blank
contamination.
Redigest and
reanalzye.

rLaboratory Control
Sample

In-house Limits

Investigate cause
of contamination
and reanalyze.

Initial calibration
Verification

90%-110%

Rerun calibration.
Remake standards.
Check instrument
response.

AL

Continuing
Calibration
Verification

Rerun samples to
last passing CCV.

Spike Recovery

In-house Limits or
Project Specific

Investigate cause,
check LCS.

Digestion Duplicate

In-house Limits or
Project Specific

Reanalyze samples.
Flag results.
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5. Data Generation
5.1 Data Collection Procedures

All data transcribed on forms by reading off of the instrument
directly, reading off of an instrument printout (includes
chromatograms) and recorded after calculation will have at a
minimum: sample ID number, Analyst's initials, method number
- of analysis, reporting units and results. Data summaries
generated on software like Lotus 123, etc. are also included
in this category. Figure 5.1 is an example of a manual data
entry form. The file with all manual data entry forms is with

the QA Department.

Analytical data is generated by the GC/MS computer software;
the GC computer; the ICAP computer; AA, ion chromatograph;
and associated laboratory instrumentation. Outputs include
identifications of compounds, concentrations, retention times,
and comparisons to standards. Outputs are in graphic form
(chromatograms), bar graph (spectra) and printed tabular form,
and are in standard formats specified for each analysis.

All data on an instrument printout (such as Mass Spec.
printcocuts) will have at a minimum: Operator initials, Method
#, Sample ID and results.

All data forms, whether manual, automated or electronic are
archived and maintained for at least three years. All raw
data, chromatograms, equipment run logs, equipment
calibration, QA/QC records, chain of custeody records, label
~information and shipping information are archived. They are
stored in water-proof, fire-proof secure areas. Accessibility
to these records is limited to only assigned perscnnel such as
the QA Unit and/or lab manger.
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Figure 5-1
PESTICIDE/PCB

ORGANICS ANALYSIS DATA SHEET (PaGe 1 of 2)

CLIENT:

PROJECT #: BATCH QC#:

INSTRUMENT 1D
UNITS:
METHOD:

MDL: SAMPLE TYPE:

COLUMN ID# DETECTOR: ECD

VERIFIED BY: DATE
SAMPLE ID#

Parameter

MDL
ug/L ug/Kg

alpha-BHC
gamma-BHC
{Lindane)
beta-BHC
Heptachlor
delta-BHC
Aldrin
Heptachlor
epoxide
Endosulfan 1
4,4' - DDE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II
4,4'-DDT
Endrin aldehyde
Endosulfan
sulfate
Chlordane
Toxaphene
Methoxychlor
Arochlor 1016
Arocchlor 1221
Arochlor 1232
Arcchlor 1242
Arcchlor 1248
Arcchlor 1254
Arochlor 1260
aArochlor 1262
Arochlor 1268
SURROGATE
(DSC)
Dilution
Factor
Reporting

.
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Units

Date Run

Date Extracted

Initials
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5.2 Data Reduction Procedures

Data is reduced within each laboratory by each analyst that
performs the specific analysis. Each analyst is responsible
for:

. Docﬁmenting all reagents/lot #'s used in the analysis.

e Calibrating and documenting all instrumentation used in
the analysis.

* Running all appropriate guality control/quality
assurance documentation.

s Appropriate labelling of all chromatograms and
completing all -test data sheets.

Lab notebooks are used to record reduction. Tenperature
compensation is not calculated since it is automatically
adjusted by the instruments.

Formulas used to calculate final valuec are taken directly
from the published methodologies. In general, no adjustments
are made to the data. If any adjustments or corrections are
made to the data such as blank subtractions, this would be
documented in the final report.

Otherwise, the regression analysis used for the generation of
standard curve equations for a straight line is:

y = B + B' x
Where:
B = y intercept
B = slope
This egquation is programmed into Lotus 123 and technicians
input values from analyses and generate the equation which is

used to calculate results. The straight 1line regression
analysis is standardly used in each laboratory.

Djilution Factors

Dilution factors are calculated as follows:
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DF = Volume diluted to
Volume used

The calculated value is multiplied by the dilution factor and
reported as a final value.

5.2.1 Inorganics/Wet Chemistry

Results are generated by various instruments.
Calculations used for converting results not otherwise
designated in each respective methodology for solid
samples are as follows:

ma/L x 1000 X Sample Volume (1) = mg/Kg
Sample Weight (g) s % Dry Weight
ug/L x 1000 x Sample Volume (L) = mg /Kg

. Sample Weight {g) s % Dry Weight
5.2.2 Metals
Results are generated by the instrument (A.A., ICP, CVAA)
which converts absorbance units into results in mg/L by

linear regression automatically.

Final values for water samples are calculated as follows
and take into account dilution factors.

Metal Concentration (mg/L) = A x B

c
Where:
A = Concentration of metal in digested solution, mg/L.
B = Final volume of digested solution, mL.
C = Initial sample volume, ml.

Final results for scoil samples are calculated as follows
on a dry weight basis.

Metal Concentration (mg/L) = A x B x 100
g Sample c

Where:

A = Concentration of metal in digested solution, mg/L.
B = Final volume of digested sclution, L.

C = Total solids, %.

5.2.3 Organics

i
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GC analysis calculations include the following formulas
calculated from the chromatograms using the external
standard method of calculation. In general, calculations
are performed as follows:

Water

Concentration (u/L) = (Al) (I) V1)
(A2) (V2) (V3)

Where:

Al = Response for the parameter to be measured.

A2 = Response for the external standard.

V1l = Volume of total extract (ul). Take into account any

dilutions.
= Amount of standard injected in nanograms (ng).

I
V2 = Volume of extract injected (ul).
V3 = Volume of water extracted (mlL).

Sediment/Soil

Concentration (ug/Kg) = (Al) (I) V1)
(A2) (V2) (W) (D)

Where:
Al, I, A2, V1 = As given in equation above (for water).

V2 = Volume of low level total extract (Using 20,000 ul
or a factor of this when dilutions are made other than
those accounted for below:

e 1/20 total extract taken for pesticide analysis

(derived from 0.5 mL of 10 mL extract).
e Final concentration to 1.0 mL for pesticide analysis.

V2 = Volume of medium level total extract (Using 10,000
ul, or a factor of this when dilutions are made).

D = 100 - % Moisture = Dry Weight
100
W = Weight of sample extracted (g).

For multicomponent analytes, retention times of peaks in
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the standards are matched with peaks in the sample. Every
identifiabkle peak is gquantitated (>50% of the total area
must be used) unless interference with individual peaks
persist after cleanup. Peak height or peak area of each
identified peak in the chromatogram is added. Total
response 1in the sample versus total response in the
standard is calculated.

Calculation for surrogate and matrix spike recoveries.

Percent Recovery = Q x 100%
S

Where: ‘
Q = Quantity determined by analysis.
5 Quantity added to sample.

0o

All dilutions should be taken into account. Soil/Sediment
has a 20-feld dilution factor built into the method when
accounting for one-twentieth of extract taken for
pesticide analysis and final dilution to 1 mL.

5.2.4 Organics GC/MS:

EPA Method # 8240/624 - (Water & Water-Miscible
Waste/Waste water):

ug/L = (AY) (I%)
( (A") (RF) V°)

Where:

Ax = Area of Characteristic ion for target compound.

Is = Amount of internal standard injected (ng)

Ais = Area of characteristic ion for internal standard
RF Response factor for target compound

Vo = Volume of water purged (mL), taken into
consideration any dilutions made

EPA Method # 8240 - Sediment (Soil, Sludge & Waste):
High-level:

ug/Kg = (AY) (I°) V1)
(AL%) (RF) (V) (W)
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Low—level:

ug/Kg = (A% (T°)
(Ai%) (RF) (W%}

Where:
Ax, Is, Ails, RF = Same as for Water above.

vt = Volume of total extract (ul) (use 10,000 ul or a
factor of this when dilutions are made.

Vi = Volume of extract added (ul) for syringe.

Ws = Weight of sample extracted or purged (g). The wet

weight or dry weight may be used, depending upon
the specific application of the data.

EPA Method # 8270 - (Water):

ug/Kg = (A% (I (V)
(Ai%) (RF) (V%) (V)

Where:
AxX = Area of characteristic icn for target compound.

Is = amount of internal standard injected (ng).

Vvt = Volume of total extract, taking into account
dilution.

Ais = Area of characteristic ion for internal standard.

RF Response factor for compound being measured.

Vo Vvolume of water extracted {(mL).

Vi Volume of extract injected (ul).

b

EPA Method # 8270 - Sediment/Soil Sludge (on dry-weight
basis ) & Waste (on wet-weight basis}).

ug/Kg = (A%) (I%) (V')
(Ai%) (RF) (V) (W) (D)

Where:
Ax, Is, Vt, Ais, RF, Vi = Same as for water above.

Ws = Weight of sample extracted or diluted in grams D =
(100 - % moisture in sample) /100, or 1 for a water
weight basis.

Calculations for surrogate and matrix spike recoveries
are the same as for GC analysis.
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5.3 Data Validaticen Procedures

During data generation the managerial staff closely observes
and supervises the technique of the analyst. In addition to
the adequate training of the analytical staff, careful
attention is paid to the following aspects of data generation.

Recording of important observations.

Methods direction adherence/proper methodology.
Reading instrument data and volumetric measurements.
Transcription of data.

Key punching in data handling systems.

bata reduction.

Retention times and peak heights.

Standardization and traceability.

Purity and traceability of reagents.

Clean glassware.

Traceability and verification of primary standards to
secondary standards.

Proper documentation of concentration wvalues and
conversions thereof.

m. Equipment calibration and preventive maintenance.

n. Holding time and preservation checks.

i
AL RTO D A0 oW

-

A list of activities used to verify data integrity by the
Laboratory Supervisor includes the following:

a. Check raw data entries and calculations at a frequency
of 10 %.

b. Check extraction and preparation logs.

c. Check ceolumn logs and instrument logs.

d. Checking standard curves and instrument initial

oo calibration verification and continuing

calibration verification records. Reviewing control
charts for systematic or random problems related
to instrument sensitivity and linearity.

e. Internal chain of custody is verified by the lab
supervisor daily for all work orders.

Chromatograms are identified by the information provided as

feollows:
Sample No.
Operator Date

Analysis
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The carrier gas pressures and column condition (i.e.
temperature) are preset before an analytical run, as are
conditions of the integrators.

Test data sheets must include all <calculations, QA/QC
documentation, dates, and initials of analysts.

Computer record identification must include at a minimum the
run #, method, work order #, and must be signed and dated by

the analyst.

Data are calculated on the raw data form (test data sheet)
associated with each test and the equations are provided with
each data form. If computer data is required for standard
curves and related correlation coefficients, a computer
generated linear or. logarithmic regression program is
utilized. Single point reference calculations are generated
both manually and with the use of Lotus 1-2-3 for simple
calculations and miscellaneous equations. Data entry from
paper format is entered into the SAM (laboratory management
network) by the analyst generating the data or the data

manager.

Quality Assurance Personnel check the following items;

Calculations checks.

Dilution checks.

Precision and accuracy checks of spikes, duplicates,
calibration standards, blanks.

Completeness checks.

Representativeness checks.

Comparability checks.

Statistical checks (regression analysis etc.).
Transcriptional checks.

Sample identification and matrix checks.

Review of all chain of custeody informaticon and
verification of sample identification and holding

times.

0op

hnaliaadt= o o N R

5.4 Data Reporting and Authorization Procedures

Final reports are generated from the laboratory network data
system (SAM}.

Data within the SAM system cannot be written and transmitted
to a final report without a data verification step
(computerized). Computerized data verificatiocn can be
performed only by the lab manager, lab supervisor, or the QA



QUALITY ASSURANCE PLAN Section: 5.0
Revision: 000
Date: 050198
Page: 11 of 12

Officer.

Once the final report is completed, it is printed out and
compared with the raw data. A form is signed which is part of
each work order as follows:

LABORATORY DATA VERIFICATION EVIDENCE

Work Order #:

Wet Chemistry: Date:
: . Verified by
Metals: Date:
Verified by
Organics: Date:
LABORATORY
MANAGER: Date:

The Laboratory Information Management System (LIMS} at Toxikon
(called SAM) assures security and data integrity by using user
privileges, which defines various levels of accessibility.
Figure 5.2 1s an example of the user privileges that are
employed. Only authorized personnel such as the lab manager,
QA officer and data reduction personnel can access information
that can be edited.

Once a project is logged into SAM, test codes specific to the
project are entered for that project number by the data
reduction personnel. The system automatically provided screens
for data entry by the lab supervisors or his/her designee.
Each of these screens has a space provided for the initials of
the lab supervisor, to indicate that they were verified after
data entry. Once the results for a project have been entered,
the Lab Manager and/or the QA Officer verify that the
information is correct. The system then requires that the Lab
Manager/ QA Officer enter their initials on a special screen
provided for the purpose, indicating that the results have
been verified. Only after the verification step can a copy of
the final results be printed out and sent to the client.
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User name: BIFF

Password:

subcontractors -~ N
tests -- N

delete
delete

or
or

to modify

Allowed create,

Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed

to
to
to
to
to
to
to
to
to
to
to
to
to
to

Write this

create,
create,
create,
create,

create or modify work orders -- N

modify
modify
modify
modify

or
or
or

delete
delete
delete

global jobs -- N
clients -- N
projects -- N

create, modify or delete fractions -- N
transmit work orders -- N
enter/review results on work orders -- N
alter work status via the COMP program -- N

verify completed work orders -- N

report work orders —-- N

recopen, roll-up, reduce of delete work orders -- N

access confidential information -- N
see and/or set QA/QC flag -- N

account? (y if vyes)

[N]
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Quality Control
6.1 Solvent, Reagent and Adscorbent Check Analysis

Reagent and Solvent Blanks are prepared in the laboratory from
method solvents and reagents, these blanks assist in
eliminating contamination from commercially supplied
chemicals. Each new lot or batch is checked as it is used.
Method reagent blanks are prepared and analyzed at a rate of
one per sample set.

Adsorbent performance checks are described in the individual
methed SOP's and are required for each batch or lot of
adsorbent or cartridges.

6.2 Reference Material Analysis

The purity of a compound can sometimes be misrepresented by a
chemical supply house. Since knowledge of purity is needed to
calculate the concentration of solute in a solution standard,
it is the Laboratory's responsibility to have analytical
documentation ascertaining that the purity of each compound is
correctly stated.

Mis-identification of compounds occasionally occurs and it is
possikle that a mislabeled compound may be received from a
chemical supply house. It is the Laboratory's responsibility
to have analytical documentation ascertaining that all
compounds used in the preparation of solution standards be
correctly identified. Identification confirmation, when
performed, should use, gas chromatographic/mass spectrometry
analysis on at least two different analytical columns, or
other appropriate techniques.

Solutions of analytical reference standards can be purchased
by Laboratories provided that the laboratories maintain the

follewing documentation to verify the integrity of the
standard solutions they purchase:

1) mass spectral identification confirmation of the neat
material

2} purity confirmation of the neat material

3) chromatographic and quantitative documentation that
the sclution standard was QC checked

It is the responsibility of Toxicon to maintain the necessary

i
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documentation to show that the chemical standards they have
used in the performance of ASP analysis conform to the
requirements previously listed. Weighing logbooks,
calculations, chromatograms, mass spectra, etc., whether
produced by the Laboratory or purchased from chemical supply
houses, must be maintained by the Laboratory and may be
subject to review during On-Site inspection visits. In those
cases where the documentation is supportive of the analytical
results of data packages sent to NYSDEC, such documentation
is to be kept on file by the Laboratory for a period of one

year.

6.3 Internal Quality Control Checks

The objectives of the Quality Assurance Program are to provide
analytical chemistry data of known guality and defensibility.
Daily, routine analyses of blank, replicate and spiked samples
(or surrogate compounds) provides precision, accuracy and
contaminated data for assessing the validity of analytical
results. Method Detection Limits (MDLs) are determined by
procedures outlined in 40 CFR Part 136, Appendix B.

For ASP, after award of a contract and before the first sample
results are due and on a semiannual basis thereafter, using
standard reference materials, Toxicon will determine the
analytical instrument detection limits (IDL's).

The general guality control measures and the frequency with
which they are employed are tabulated in this section.
However, a comprehensive listing is beyond the scope of this
document as they are method-dependent and will vary depending
on the analyses chosen. A protocol or SOP used for a
particular analysis will contain a detailed description of the
gquality control measures to be employed. Usually, QC check
standards are analyzed at a continuing frequency of 5% of
samples in the analytical set or analyzed at the start of the
run to verify the standard curve.

The integrity of data produced by the laboratory is ensured
through the analysis of blanks, spikes, and duplicates. The
quality of organic analyses is further ensured by the analyses
of surrogate compounds and guantitation of unknowns.
additional QC checks (eg. reagent purity checks) are analyzed
if required by method. Analysis of QC samples is interspersed
with that of unknown samples at a regular interval. Continuous
calibration standards are analyzed at a rate of one every ten
samples in an analytical set.
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Trip {(Travel) Blank Analvses

Volatile organics samples are susceptible to contamination by
diffusion of organic contaminants through the Teflon-faced
silicon rubber septum of the sample vial. Trip blanks,
prepared by filling two 40-ml VOA vials with organic free
water, are shipped with the field kit, and follow the sample
bottles thrcugh the field collection and shipment to the
laboratory. Trip blanks are analyzed with the sample set.

Equipment Blanks

An-equipment blank is a volume of deionized water or organic
solvent that is used to rinse a sampling tool which contacts
multiple samples to demonstrate that there is no residual
contamination remaining on the tool to carry over to
succeeding samples. Equipment blanks are analyzed with each
sample set that a sampler sends.

Field Blank Analyses

A field blank is a volume of deionized water, or purified
soil, that is placed into sample containers at the site by the
sample takers and 1s shipped with the field samples. Field

blanks are analyzed with each sample set that a sampler

submits.

Reagent and Solvent Blanks

Reagent and Solvent Blanks are prepared in the laboratory from
method -=solvents and reagents. These blanks assist in
identifying contamination from commercially supplied
chemicals. Each new lot or batch is checked as it is used.
Method reagent blanks are prepared and analyzed at a rate of
one per sample set.

Method Blank Analyses

A method blank is a volume of deionized water or sample of
purified soil (heated in a muffle furnace for 18 hours at
400°C) that is carried through the entire analytical procedure
to verify that interferences caused by contaminants in the
solvents, reagents, glassware, etc. are known and minimized.
A method blank is analyzed with each group of samples.
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Laboratory Holding Blank

A laboratory holding blank 1is prepared from laboratory de-
ionized water. These blanks are placed in cold storage with
the volatile organics samples. A holding bklank is analyzed
weekly.

Blank Spike Analvses (Laboratoryv Control Sample

An LCS is a volume of deionized water or a sample of purified
soil that is spiked with the analytes of interest and carried
through the entire analytical procedure to demonstrate that
the laboratory techniques for this method are in contreol. This
sample is recommended in conjunction with matrix spike/matrix
spike duplicate samples where severe matrix interferences are
anticipated. If the matrix spike/matrix spike duplicate shows
poor recoveries while the blank spike sample is acceptable,
this 1s strong evidence that the method has been performed
correctly by the laboratory but that matrix interferences have
affected the results of these samples.

Duplicate Analysis

Duplicate samples are analyzed at a rate equivalent to 5% of
all samples analyzed in the lab for an analytical batch. The
relative percent difference between the samples is calculated
and used to assess analytical precision.

Matrix Spike Analysis

Matrix spikes are routinely used in the analysis of inorganic
and organic matrices for an analytical batch. In matrix spike
analysis, predetermined quantities of certain analytes are
added to a sample matrix prior to sample extraction/digestion
and analysis.

Laboratory Matrix Spike Duplicate Analyses

A separate aliquot sample is spiked with the analyte(s) of
interest and analyzed with the associated sample and sample

matrix spike.

Surrcgate Spike Analysis

The surrogate is a non-method-analyte spiked into a sample
aliquot prior to extraction and is measured with the same
procedures used to measure other sample components. These
compounds are spiked into all blanks, standards, samples and
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spiked samples prior to analysis. Percent recoveries are
calculated for each surrogate. Surrogates are used to monitor -
the performance of the method for each sample.

Internal Standard

Samples are spiked with the internal standard immediately

prior to analysis to assist in gquantitation and to indicate
short-term instrument performance. The concentration of the -
unknown is calculated using the general formula:

Cancentration = fAs] [Cis] -
fAis] [RF]

Where:

As = Response for the parameter to be measured -

Ais = Response for the internal standard

Cis = Concentration of the internal standard

RF = Response Factor from the initial calibration -

Continuing Calibration Check

Because standards and calibration curves are subject to -

change, a midpoint standard or check standard is frequently

analyzed with each group of samples to verify the curve.
L]
.
-
L
-;.z'...
-
-
-
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Frequency of QA Checks

Organics

Table 6-1

Quality Control Measure

Frequency

Holding Blank (for VOA¥*)

Laboratory Method Blank (VOA)
Continuing Calibration Check
Surrogate Standard

Matrix Spike/Matrix Spike
Duplicate

GC/MS Tune

Series)

One per week

One per 12 hours (or batch of
analysis

One per 12 hours or as

specified in method

Added to each sample, blank
and standard

One set per 20 samples

Once per day (600 Series)
Every 12 hours (8000

*VOA = Volatiles
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Frequency ©of QA Checks

Metals
Table 6-2
Quality Control Measure Frequency
Preparation Blank One per group of 20 or fewer
samples
Matrix Spike One per dgroup of 20 or fewer
samples
Duplicate One per group of 20 or fewer
samples
Laboratory Control Spike One per group of 20 or fewer
samples
Initial Calibration Daily or each time instrument
Verificatiocn is calibrated
Continuing Calibration One per every 10 analyses

Verification

%
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6.4 Corrective Action and Determination of QC Limit
Procedures

Individuals responsible for assessing each QC measure include
the following:

a. Lab analyst must check to see that QA/QC data are
within defined limits.

b. Laboratory supervisor responsible for verifying sample
analysis and QA/QC data.

c¢. Lab manager responsible for verifying QA/QC data and
sample data.

d. QA personnel, along with lab manager, verify QA/QC
data and sample data.

Corrective action items can be initiated by either b, c, or d.

External scurces are alse used to check laboratory
performance. Corrective action can be initiated by results of
EPA WS/WP results, split samples, trip/field blanks, etc. 1In
addition, the internal QA/QC laboratory system and performance
audit results can be used to initiate corrective action if,
deficiencies are noted at the time of the audits. QOutside
audits by clients/regulatory agencies can also be used to
initiate corrective action items.

Presently, Toxikon 1is employing control charts 1in the
laboratory to control the variability or precision between
duplicate analyses and to control the accuracy for spike
recovery measurements.

The procedures used for establishing and updating control
limits are contained in a separate, detailed SOP. As stated in
this SOP, control limits for bias are based on the historical
mean recovery plus or minus three standard deviation units,
and control 1limits for precision range from zero (no
difference between duplicate control samples) to the
historical mean RPD plus three standard deviation units. For
methods that contain specific control limits, those limits are
used in place of historical in-house limits.

Precision and accuracy are monitored over the long term using
control charts. Control charting provides a means for
separating or analyzing the determinate (systematic) from the
indeterminate (random) sources of variaticn within data sets.
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Precision:

The degree of agreement between repeated measurement of the
same property under similar conditions. Using duplicate
analytical results, precision is expressed as Relative
Percent Difference (RPD) and calculated as follows:

RPD = /D1 - D2/ x 100
(D1 + D2) + 2

Where:

RPD = Relative Percent Difference
D1 = First Duplicate Value

D2 = Second Duplicate Value

RPD + 2 SD
RPD + 3 SD

Upper Warning Limit
Upper Control Limit

0ol

For multiple results, Relative Standard Deviation (RSD) is
used. RSD is calculated by:

RSD = 5§ x 100
X

Where:
§ = Standard Deviation of a set of numbers.
X Mean of the set of numbers

Accuracy: The degree of agreement between an experimentally
determined value and the accepted reference value. Analytical
accuracy is measured by calculating the recovery of spiked or
reference sample analytes.

Percent recovery 1s calculated as follows:

P = Observed Value x 100
Known Value

From replicate analyses, average percent recovery and standard
deviation are calculated. The control limits are set as

follows:

Upper Contrecl Limit
Lower Control Limit

Average percent recovery + 3 SD
Average percent recovery — 3 5D

Average percent recovery + 2 SD

Upper Warning Limit
sSD

Lower Warning Limit = Average percent recovery

|
(8

Fri]
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6.5 Responsibility Designation

The functional units responsible for data review include:

Analyst
Laboratory Manager
Quality Assurance Unit (QAU)

The first level of Quality Control lies with the trained bench
analysts conducting the analyses. Proper documentation and
peer review are important aspects of laboratory management at
this level.

The Laboratory Manager 1is responsible for ensuring that
adequate facilities and equipment are available to the
analysts to ensure the production of scientifically and
technically valid data. The Manager interacts closely with the
analysts and ensures that the laboratory Quality Control (QC)
procedures are strictly adhered tc.

The QAU is responsible for auditing the laboratory facilities,
procedures, study conduct, and raw data. The results of these
audits are presented to the Laboratory Director and may be
used, when reguired, to decide upon corrective action. The QAU
assists in upgrading the management systems and analytical
procedures in the laboratory through performance and system
audits.
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7.0

Quality Assurance

7.1

Documentation of Appropriate Laboratory Certifications

Toxikon currently holds certifications from the states of
Connecticut, Florida, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, North carolina,
Pennsylvania, Rheode Island, and South Carolina.



TOXIKON CORPORATION ( Laboratory ID $8002)
Certifying Authority: NY

Date of [ssue:  (7/08/1997
Cervificate Number: 38002001 Expiration Date: 08/15/1997

CLEAN WATER ACT
SEMI-VOLATILES
POLYNUCLEAR AROMATIC HYDROCAR.
VOLATILES (VOCS)

PURGEABLE AROMATICS
PURGEABLE HALOCARBONS

INORGANIC - TRACE METAL

LEAD
LEAD 7

INORGANIC - MISCELLANEOQUS
OIL & GREASE

Y R T

EPA 610

EPA a02
EPA 601

EPA 20
EPA 23

ta g

oo

EPA 413.1




TOXIKON CORPORATION (Laboratory [D 38002)

C'errz_fymg Authoriry: VY Date of [ssue:  07/08/1997

Certificate Number- 18002001 Expiration Date: 08/15/1997
SOLID & HAZARDOUS WASTES

PCBS AND PESTICIDES

ORGANO. PEST. & PCBS EPA 3080A
ORGANOPHOSPHATE PESTICIDES EP4 3140
HERBICIDES
CHLOROPHENOXY ACID HERBICIDES EPA 31508
SEMI-VOLATILES
PHENOLS \ORGANICS) EP4 30404
VYOLATILES (VOCS)
ACROLEIN & ACRYLONITRILE EPA 3030A
INORGANIC - TRACE METAL
ANTIMONY EPA 3010A
ANTIMONY EDA TG40
ARSENIC EP4 50104
ARSENIC EPa T060A
BARILM EPA 6010A
CADMIUM EPA 80104
CADMIUM EPA TI51A
CHROMIUM EPA 3010A
CHRCOMIUM, HEXAVALENT EPA 6010A
LEAD EPA 50104
LEAD EPA 7421
MERCLURY EPA T170A
NICKEL EPA 5010A
SELENIUM EPA 60104
SELENTL'M EPATTH0
SILVER EPA 5010A
INORGANIC - MINERAL
AYDRCGEN-ION CONCENTRATION EPA 9040B
INORGANIC - MISCELLANEOUS
CYANIDE EPA 9010A
SULFIDE EPA 5030A

INORGANIC - HAZARDOUS WASTE

IGNITABILITY (PENSKY MARTENS) EPA 1010
REACTIVITY - CYANIDE 5.7.3. - SWs84s
REACTIVITY - SULFIDE S$.7.3. - SW846
TCLP - BOTTLE EXTRACTION EPA I31I
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Data Quality Assurance

7.2.1 Toxikon will maintain a written Quality Assurance
Plan which describes the general and specific procedures
used within the 1laboratory to achieve scientifically
sound and legally defensible data.

7.2.2 The quality of data produced by the laboratory is
assessed by the evaluation of precision, accuracy,
representativeness, completeness, comparability and
sensitivity.

7.2.2.1 Precision

Precision is the degree of agreement between
repeated measurement of the same property under
similar conditions. For the chemical analysis of
environmental samples, precision is commonly
determined from laboratory duplicate samples (i.e.,
matrix spike/matrix spike duplicates, or matrix
duplicate samples). To establish the precision of a
given analytical method, the laboratory control
sample would typically be used. Using duplicate,

analytical results, precision is expressed as
Relative Percent Difference (RPD} and calculated as
follows:

RPD = _/D1-D2/ ¥ 100

(D1+D2) /2
RPD = relative percent difference
D1 = first duplicate value
D2 = second duplicate value

For multiple results, Relative Standard Deviation
(RSP) is used. RSD is calculated by:

S/X x 100

where, S = Standard Deviation of a set of numbers
X = Mean of the set of numbers

control limits are defined as:

RSD + 3 SD
RSD - 3 SD

Upper Control Limit
Lower Control Limit
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Upper Warning Limit = RSD + 2 SD

Lower Warning Limit = RSD - 2 SD
7.2.2.2 Accuracy

Accuracy is the degree of agreement between an
experimentally determined value and the accepted
reference value. Accuracy is commonly determined in
the laboratory from spilked samples (i.e., matrix
spikes, laboratory control samples, surrogate
spiked, etc.) or performance evaluation samples.
Accuracy is measured by calculating the recovery of
the spiked or reference sample analyte.

Percent recovery is calculated as follows:

P = QObserved Value x 100
Known Vvalue

From replicate analyses, average percent recovery
and standard deviation are calculated. The control
limits are set as follows:

Upper Contrel Limit - Average percent recovery + 3 SD
Lower Control Limit - Average percent recovery

)
L
451
.

Upper Warning Limit = Average percent recovery + 2 SD
Lower Warning Limit = Average percent recovery

|
(%]
n
v

7.2.2.3 Representativeness

Representativeness refers to the degree to which
sample data accurately and precisely describes the
characteristics of a population of samples. The
representativeness criteria is best satisfied in the
laboratory by making certain that all subsamples
taken from a given sample are representative of the
entire sample. This would include sample premixing
and the discarding of obvious foreign objects.
Samples requiring volatiles analysis should not
undergo any premixing or homogenization. Samples
that are not properly preserved or are analyzed
beyond acceptable holding times should not be
considered to provide representative data.

7.2.2.4 Completeness

Completeness is the percentage of a set of
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measurements made which are judged to be valid.
7.2.2.5 Comparability

Comparability is a qualitative parameter expressing
the confidence with which one data set can be

compared with another. Sample data should be
comparable for similar samples and sample
conditions. This goal is achieved through the use

of standard techniques to collect and analyze
representative samples and reporting analytical
results with appropriate units.

7.2.2.6.1 Method Detection Limit

The method detection 1limit (MDL) is the
minimum concentration of a substance that can
be measured and reported with 99% confidence
that the analyte concentration is greater than
zero and is determined from analysis of a
sample in a given matrix containing the
analyte,. The laboratory will perform MDL
studies annually. MDLs are estimated in an
interference-free matrix, typically reagent
water for water methods and a purified solid
matrix (e.g., sand) for soil/sediment methods.
Method detection limits are estimated for each
method target analyte using the procedures
presented in 40 CFR, Par 136, Appendix B. The
MDLs are extraction/digestion method-specific
and shall include any clean-up methods used.
the MDLs must be demonstrated on individual
instruments, or on individual detectors if
appropriate, when multiple instruments are
used for any given method.

7.2.2.6.2 Method Quantitation Limit

The method gquantitation Limit (MQL) 1s the
lowest calibration standard and shcould be no
lower than ten times the standard deviation as
determined from the MDL study. In the absence
of project-specific requirements, the lowest
calibration standarad used for initial
calibration is set at between three to ten
times the MDL for each method target analyte.
The low standard will not be set at a wvalue
that is lower than the MQL.
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7.2.2.6.3 Method Reporting Limit

In the absence of project-specific reporting
limits, the Method Reporting Limit (MRL) will
be set at the value of the low standard used
during initial calibration. The low standard
would typically be set at one half the
project-specific action levels or regulatory
levels. The low standard could not be set at
a higher concentration than the project-
specific action levels. Analyte values
reported below the low standard shall be
reported as estimated (flagged) wvalues based
on the analyst's judgment. MRLs are adjusted
based on the sample matrix and any necessary
sample dilutions. The definition of MRLs must
be declared in each data package.

" 7.2.3 Toxikon will maintain written, approved laboratory
specific standard operating procedures (SOPs) for all
methods and general operations that fully detail the
actual procedures and documentation used to implement the
methods. Copies of the appropriate SOPs will located in
each section of the laboratory (Veolatiles, Semivolatiles,
Metals, etc.) Laboratory SOPs are controlled documents
with unique ID numbers which are reviewed annually and
updated as necessary. Retired SOPs are maintained by the
lakoratory in case guality questions arise later.

7.2.4 For each method performed, the laboratory will

maintain documentation of the employee's ability to
.- perform the method. This will require that the employee
analyze at least four aliquots of a laboratory control
sample and meet the method's precision and accuracy

limits.

7.2.5 Toxikon will work with clients to assure that
samples are collected in the appropriate containers and
are properly preserved. Toxikon will maintain
documentation that all sample holding times for
extraction and analysis have been met. All samples and
their associated extracts will be stored under conditions
that will ensure their integrity, Samples will not be
stored with standards. Samples designated for volatile
organics testing will be segregated from other samples.

7.2.6 Toxikon's building is protected by a fully
integrated, state-of the art security system (ADT Focus
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100 D). Employees must place security cards in computer
keypads to enter the building. Visitors are escorted at
all times. Samples are stored in a locked room with a
full time sample custodian. further, to ensure security,
locked refrigerators are provided for the storage of

samples.
Internal Audits

7.3.1 System Audits

Quarterly, the Quality Assurance Unit conducts an audit
of the Fnvironmental Laboratory. This system audit is an
on-site gqualitative check of the quality assurance
systems and physical facilities in the laboratory for
sampling, calibration and quantitative measurement.
Systems audits determine that each element within an
activity of functioning appropriately and within the

guldelines of appropriate methodology, approved
procedures and QA plan. Some of the components of a
system audit include personnel, facilities, and equipment
checks, chain -of custody procedures, instrument

calibration and maintenance, standards preparation and
verification, analytical procedures, gquality control
procedures, data handling procedures, and documentation
control procedures. If any of these components are found
to be deficient a corrective action is immediately taken

to improve or modify the system.
7.3.2 Corrective Action Audits

Audits may be conducted on a particular aspect, area or
method in the laboratory if routine data review or the
review of correction action forms indicates that a
problem or deficiency may be present. An audit may also
be triggered by questions from clients about their sample

data or reports.
9.3.3 Blind Performance Evaluation Samples

Due to the number of state certifications that Toxikon
currently holds, the laboratory analyzes a number of
performance evaluation samples submitted by the states.
However, if there is a significant period of time over
which no performance samples are received, laboratory
management or the quality assurance unit may choose to
introduce blind performance evaluation samples into the
Toxikon laboratory. Correction action is triggered if
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any labcratory results are outside of the acceptance
linits.

7.4 Performance/External Audits
7.4.1 State Audits

Toxikon currently holds certifications form the States of
Connecticut, Florida, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, North Carolina,
Pennsylvania, Rhode Island, and South Carolina. Toxikon
analyzes performance evaluation samples submitted by

= these states and is subject to on-site audits by these
states.

7.4.2 Federal Agency Audits

Toxikon 1is subject to audits for the Environmental

" Protection Agency. When applying for certification from
agencies such as the USACOE, Toxikon is subject to in-
depth on-site audits and the successful analysis of
performance evaluation samples prier to initiation of
work on any project.

7.4.3 Client Audits

Prior to the start of a major project, engineering firms
or industrial clients may submit performance evaluation
samples or schedule con-site audits.

7.5 Corrective Action Procedures

When errors, deficiencies, or out-or-control situations
exist, the laboratory's QA program shall provide systematic
procedures, called ‘corrective actions,' to resolve
problems and restore proper functioning to the analytical
system(s).

7.5.1 Corrective Action by the Analyst

Corrective acticons are often handled at the bench level
by the analyst, who reviews the sample preparation
procedures for possible errors, checks the instrument
calibration, spike, and calibration mixes, instrument
sensitivity, etc. Analysts are alerted that corrective
actions are necessary if: (1) QC data are ocutside the
acceptable windows for precision and accuracy; (2) blanks
or laboratory control samples contain contaminants above
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acceptable levels; or (3) undesirable trends are detected
n spike recoveries or RPD between duplicates.

7.5.2 Corrective Action by Management or the Quality
Assurance Unit

If a problem persists or cannot be identified at the
analyst level, then laboratory management or the quality
assurance unit must initiate a Corrective Action Report

Form (Fig. 7.1) to investigate and find a solution to the
problem.

The basic outline of the correction action progranm is:
. Define the probklem

. Assign responéibility for properly investigating the

problem
. Determine corrective action to eliminate the problem
. Assign responsibility for implementing the

correction action
. Establish effectiveness of the corrective action

. Verify that the corrective action has eliminated the
problem

. Fully document the corrective action items and
responses
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Figure 7-1
CORRECTIVE ACTION

Project Number:

REPORT

Client:

Parameter (s):

Date Sample (s) received:

Date Analyzed:

Date of-Data Package Audit:

Date of System Audit:

Observation (s):

Corrective Action Required/Reason:

Corrective Action Due Date:

Responsible Personnel:

QAU Auditor

Received and Reviewed by:

Date

Lab Director Date
Lab Manager Date
Responsible Personnel Date
Response/Corrective Action
Date:
FINAL REVIEW
Acceptable Unacceptable QAU Int. Date
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7.6 Quality Assurance Reporting Procedures

7.6.1 A Quality Assurance Report is submitted to the
Scientific Director and the V.P. Regulatory Affairs at the

conclusion of each quarterly Systems Audit. Copies are
circulated to the Laboratory Manager, the Technical
Director, and group Supervisors Any deficiencies noted

during this quality audit require that the Quality Assurance
Unit initiate a Corrective Action Report Form for each

deficiency. The results of Corrective Action Audits are
documented in the monthly report sent to the Scientific
Director by the QAU. Any deficiencies noted also require

the initiation of a Corrective Action Report Form.

7.6.2 External Audits

On-site audits require two written reports. The first
report written by either the inspecting agency or Toxikon's
QAU must list any deficiencies noted during the audit. The
second report written by laboratory management or the QAU
must specifically state the action(s) taken to eliminate or
correct the deficiencies noted during the audit.

7.6.3 All reports on System or External Audits will be
maintained for a minimum of three years.
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DATE HIRED: 06/27/94 [08/15/88 - 08/21/90)]
RESUME DATE: 06/27/95
REVISION: 001
CAROL LEEDOM
WET CHEMISTRY SUPERVISOR

M.S. 1988 Water Resource Sciences, University of Michigan, Ann Arbor, MI

B.S. 1980 Environmenta! Science, Purdue University, West Lafayeite, IN

1994 - Present/ 1988 - 1990
Toxikon Corporation, Woburn, Massachusetts

As the Wet Chemistry Supervisor, Ms. Leedom is involved in extraction and preparation of _
samples for inorganic analyses. She handles a wide range of inorganic analyses, e.g. UV/Vis
and FTIR Spectroscopy for GLP protocols under EPA methodologies. Ms. Leedom is
responsible for scheduling the tests and oversees the work of the inorganic extractions
department staff.

1983 - 1985
University of Michigan, Ann Arbor, Michigan

As a Research Assisting in the Department of Environmental Engineering, Ms. Leedom assisted
with gel chromatography, collected, extracted and prepared natural surface water and landfill
drainage samples for GC/MS analyses and assisted with rate studies of priority pollutants onto
sediments and DOC.






DATE HIRED: 11/16/87
RESUME DATE: 06/27/95
REVISION: 001
DAVID BLACKWELL
ORGANIC EXTRACTION SUPERVISOR

B.S. Chemistry, University of Lowell, Lowell, Massachusetts (1986)

1987 - Present
Toxikon Corporation, Woburn, Massachusetts

Since joining Toxikon, Mr. Blackwell has been working in the organics extraction department,
primarily running all organic extraction procedures, specifically method 608, 625, 8270, 8080
and Herbicides. His responsibilities include record keeping, equipment calibration and
preventive maintenance, documentation of data and special events that may affect data integrity.
His work is reviewed by the Laboratory Director. He directs actiities of the Organics Extraction

Department.

1987
Cambridge Analytical Associates, Bedford, Massachusetts

Mr. Blackwell spent approximately 6 months at Cambridge Analytical Associates performing
organic extracts, data entry, and routine QA/QC.
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MMA064 Toxikon Corporation
13 Wiggins Ave,
Bedford. YA 01730

A

Lacorarers Dirzcror: Laxman S, Desai

Jor ihe Chemical Analysis of Potable and Non-Potable Warer

pursucns o 200 CMR 4290

This cerrificcie supersedes ail previous Massachusetts certificates issued to this
laboratory. The laboratory is regulared 5v and shail be responsible for being in

compliance vwith Massachuserts regulzrions ar 310 CMR 42.00.

This certificare is valid oniy when sccompenied by the latest dated Certified
Parameter List as issued by the Mussachusetts D E P,

arantee of the validise of the data. This certification is subject i

Certification is no gu
unannounced laboratory inspections.

Issued: 07/01/97

Director, DivisioR of Environmemal Anclysis Expires: 06/30/98
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The Statg of New Hampshire
Department of Environmental Services

CERTIFiICATE OF APPROVAL
Drinking Water Analysis

Issued :0
Toxikon Laboratory

Locared at
15 Wiggins Anenue. Bedford, MA

Under :he provisions of the Regulctions in Env-C300
for the following analyses:

FULL CERTIFICATION: Metals by Graghite Furnaces, Metals by ICP, Merzur
Nitrite-N, Flucride, Orthoghosphate, Residual Free Chicrine, Turbidity, T

Filterable Residue, Calcium Hardness, pH, Alkalinity, Sodium, Suifz-=
Insecticices (Limited List), * Trihalomethanes, Volatile Organics, ‘'~

Chicride, DBCP, and EDB.

PROVISIONAL CERTIFICATION: Nitratz-N.

CERTIFICATE NUMBER: 204087-A

DATE OF ISSUE: July 24, 1997 :/é é (/',///22;/

Certifying Ot)'ge/r

EXPIRATION DATE:
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¥ 27300 &8, I0AP CO2983 Fe,lZAP C 0174% 3e,ICAP 434,33, 9P gun -
= 2007 3a,AASGF Z 31550 PR, AA0GF QIC7T Ag,AA/GF -EE,Ra,“Char:sal_Liquid_Scin:flLatfcn"
S 3%3C5 3a,1CAP D 0ICAF B, ICAP ¢ BI0TS ag, ICAP
© 37012 3e,AA/GF COOCSET a4 Q0933 Na,aaA Cantinueus Menitaring -
S 312°C 3e,iCAP C 2C$3s K, TAP C JC9Z9 Na, lcap Q0407 CONT oA
437020 3,:CP C SOFZ7 Mg, AA Q0954 Sic2, [CaP CGCTY CoNT Temeerature
2 3027 Zo,3A/0F  C onoses Mg, IZAP C 01CE3 TL,AA/GF 30081 £ONT CL2 Residual
T 3I0E3 C2,ICAP A 1056 Mn,As 21657 7L, icAP CCCF! CINT Canductivicy -
T 3098 Za,aA C 07033 Mn, 1 ZaP C OVIC2 3n, AA/GF
CCERIS Ca,iCaR € 7ISSD HaC 01132 71,Aa/CF
C 01232 CrviLAA A 01852 Mo, ar/nf 0icar V,AA/GF A 01104 sp, (22 -
0034 Cr, AA/GF £ 01065 Me, ICAP C 013083 v, ICAp :
C 07030 Cr, ICAP A QIC&T Ni,AA/GF Q1C92 Zn,AA/GF Legerd: C (Certified); A (Applied); S {Suscerdec:
€ Q1037 Co,AA/GF C Q1085 Ni,IcaAP ¢ GI0S0 n, ICAP c (Certified by Capillary Column GC) -



ZAREARA A. OEBUCNO, M.D-., M.P.H. Commlssioner

-
- Explires 12:91 aM apz:l L
IsstEn April I, iR

} REVISED Novemker 29, 177~

L]

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

-

Issued in accordance with and pursuant to seclion 502 Public Health Law of New York State
= ID No.: 18778 Director: LK. LAXMAN DESAT

Lab Name: TCXIXON CORPORATION
© Address : 15 WIGGINS AVENUE
EEDFORD MA @1730
-a
{s hersky AFPRCVED as an Environmental Laboratory for the c¢a tegery
- TNVIRCNMENTAL ANALYSES/ PCTAELE WATEXR
a:! appreoved subcategories and/or analytes are listed beleow:

1t Yerals Iriziog WX Jea-derals ¢ Iriztizy fater "":a“jef"w a2 Yierseprracuabiss (A3,

r, Yozl 43l Tolzcite drcmacics (4 Talacile Jafecariozs (Ao
1 Tl 73ioiny Tariness
1, bt2 lapide

o4 Yral © Cyapide
im, oLl Dier
¢ Tatad Coroasivisy

L M2l flaatz W 0

3] Zycrogen sz 2

iug, Tota hiids, Tl Jssoived

“n7al

-

-

L3

L

L1}
2

-

Wadsworth Cen:

E rial No.: 101604

P-sperty of the New York State Depar

rment of Health. valid ealy at the address shown.

Aist BE conspicuously posted. Valid certificate has a red serial number.

$ 3317 (39D



ZAREBARA A. [EEUONC, M.D., M.P.H. Commissioner

Zplres 12:91 M Agril
ISSUED Apri] 1, :38°

REVISED Novemkber Zo,

- CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and Aursuant to section 302 Pudlic Health Law af New York Staze
Lab ID No.: 19778 Director: DR. LAXMAN [ESAT
Lab Name: TOXIRKON CORFCRATION
Addresss : 15 WIGGINS AVENUE
BEDFORD MR 91730
is hersby APFRCVED as an EZnvirommenta] Lakora tory Zor the category
ENVIRCNMENTAL ANALYSES/SOLID AND HAZARDCUS HASTE

All aprroved subcategeries ard/or anal Ytes are listed below:

Igsaristic Tastiag Mscailaresus : dczalain and derplepiiriia /AL5) Cafaripatad Tpdraparkors 1
Sqmitability craoide, Totai - Zilcetiars {ALi) Yarals T (A1)

Jaxcuivity Frdragen an 'pd) Yerals T !ALLf Jol7ouciaar ire, Tyges il
o . Jilize 'is 3 Foizciferizatad 3ishenyis [ALL; Friarizy Feliuczac shaes!

L2 Jexleiy . Murpeahle Aramacics (dLE)

Serial No.: 101605 Wadsworth Center

Property of the New York Stare Department of Health. Valid only at the addrass shown.

Must be conspicuously posted. Valid certificate has a red s®rial number.

YOH-3317  (3/97)



IZRTIFICATICON (D 39538 ZPA YA
_AB 4AME TCXIKCM ZCRPCRATICN
ADDRESS 1S JIGGINS AVENUE
SiTY 3EDFGCROD

MANAGER L_AXMAN 3. SESAl
- PUCHE $17-27%-333Q LOT/BLCEX TAK:IST-IT-1136

STATE MA 17 IO

RINKING WATER ZERTIFIC: 2
Z.c{NA+MUG) [Icay..imitea Chem(PRalu wiles ¥ 7/I0/92 uies)

-, 41C2CBIELIGYIOW): 319,
303, T.2mFy 209, T.o(CNPE) 321,2.2{0NPG) GOT,Alk. "Tisre  006&,3-P(P)"Auta Coi" 020,402, iuts-?
105, T.a(ft 318,7.24TC- -2} 323, 7.2(Catisure) 5302,Alx. . E-Tiepw 207, Si02 J2%,862,22-ec
- 307, 7.21PAY 317, Z.c(ECHMUG) 328,85, c(Colisure) 303,23, Tior® 708, Temgeraturs 722,802, n1C"
©r. _IMITED CHEMISTRY(DW!: € 964, Sarductiv. 118, Ascestosh TEMY 333,3C4,"Causr
3 333,7, "Clagtrogat 2 343, Ixlarne Residual 505, z-2¢2un/Cal 919, 882"Spectropnat 234 N, vScectd
338,7,"istiil_CZolord I 793, tarcness 43,, 3-3CEy, 00
- I37,7,'auro_aliz_7_3luer < 557 2n,"Slass Electrode Y. CRGANICS(DWY:A S24.1 UCC's-GC/MS(Facxec)
338,77, "™Meaifiedg_Autao® 353, Soatum A 301.%, TOTAL THM'S A 324.2 JCC's-GT,/MS({Zsoilar.:
63,7 ,43r _Zrio_Cyanide! C 356, 3uifate A 301.32, TOTAL THM'S 25,1 PAH/PESTTGL/MSH
- 939,7,"Auto_Siectrade” $59,sulfate,"lon Chrom" 302.1, vCC P&T GC{Pack) 531.7 Carcamatas(iPLI]
321,7,"Ton Chrom C $52,7atal Dissolv Solids A 302.2 wCC 2&T GCiCapil)y S47 Glycnosatal#Pil)
I OFIE,MiTrare,"Ca _Tec" 2 P44, Turnidity 302.27 THMis only 543  Ercotnatl{3C/8582)
- #33,¢izracae, auts_dyaer 327, szccer 303, JCAC,PT/Arcem. 49 Jizuat {HPLIY
I %Ia,diIrata,Miuts_Ia Ieo" 328, .mon A L 35 ILB3CAnGT 330 SAH, (HPLINLigs g
7 Q,Nmtrate,"ilec:?:ce" 329, Margarese 335 Zrzarcdal Pest/PC3 339,07 PAH {HPLIISFE
- ST, NiTratE, ton Thramt 333,2ime 305R ZriarClPesIucMyTv 331 Jisintection 3izrsgucss
§ 325,As, "Ag_ZEDT _larz 3463, 2siar, 0% a4 ' ICa icizar/Phinmal(?io: 3377 {Trihaicmettanes Inivl
L7, 00, Hg_Ag _NC3IM 38C, Zzar, "1Const_Series® LT N, Se3egT. o MGLM s davzacetiz zctz/Talacer
53,24, "ten Ihremd FLF,ASS5/LAS, "Methylene 31" A 33 Zi-Qest. MGV 3337  Ihicrinmatsg Acics
- SLg, I, "eatanticmenrig! 3084 S03'3-Ilantimaticn 1613 2,3,7,3 ToIO0(Siexing
METALSICWY: S08P Jrzarcfl PegrstEMLTT
A 371500 Ihideriss. el
- 3T7,A48. %y, Jen 309,25,"4A, 2.2 T e, Zu Mot A 315.°'% lagul.derss/PURCZ,4-2;3ivvex;Saacen)
ZO3'L A5G 2 3, 2, o FC4, Ta, MAAM
I 325, As ICEH C 372, H4g,mMCyn Fe3, Fa, tGFn Y. Fagisisgicai(OW)}
- 10T 2g, 1840 373, d4g, a0y 2 347, Fa,MiCcP" .37 5rzss oatzsna L37 Ra-Tot «Ta Zze20
BRI Yl 311, 5e, "Hya.Zen SO M, MAA CUELY -oZ 37253 zerta w23 43 P
TR, 3a, iR I 320, 38,07 F2i,¥n, MGAY 233 3039 35U L15 Im-33
307,32,08A"0.5, 302,Ag, MaAN 5 $43,Mn, TPV <3 30-30 e
R SR I : 321,Ag, 0570 354, N, "AAN 133 23-135 2t Z5-137 T3 304138
" I 333 ,A5,"MICF" 704,20, BAA" Lo6-%a-223 212 =730 L9 35-733
303, Za,"AAY G25, In, "GFY
- $22,%ua,ma8n C $69,Zn,m1CPY
- $7d,Na, e vl Aacen(Iel:
w135 Metais(PhdCy Rules & 7/30/%2 & Srocosed!% Rules) 413 Racen
0%, Tattaan QzZzZ,8ig2misey 03&,3e, MICP"
PRESERW- Libbe1 025,82 wHydr. M C37, S, icas/hsn
ST, CuvPitFur 025,80 "af" 038, As,"ICP/HST Lagard:
3;. S1E,TLMICR/MS QZ%,3e nGF" 039,33, [CP/M5™ C(Carzifiag) afAcplied) S(Susperced)
; 393,788 Lcfur  027,8e "ICP/MSY  040,23,MICP/MSH ciCarzifiea by Capillary Coiumn 400

.

3L =b“:CPst 028,41 MAA" 041,Cr, "1CP/MS™

L LR 029,Ni "GFM 42, Mn, " CP/MS™

SRR SR V-AL 030,45 wrCP" 043, ,Ni,"iCP/MS"

517, aLvICR" 831,71 "GFn 0th, Sa, "[CP/HS"
S19,ALMICP/MS 032,

(]

2,71 nigp/MSn 043, Ag, P /MSY
0a7, 4g “iCA/MET QLé, Zn, " ICP/MS"

-
CERTSUM DATABASE



ZAREARA 4. CEEUCNC, A.0., M.P.H. Comm:ss:crer

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
lssuea :n iccordance with and pursuani o seciion 302 Public Heaith 2w 2 Vew ¥ork State -
Lak D No.: 18773 Director: IR. ILAXMAN DESAT
Lab Name: TCXTXCON CORFPORATTON -
. Acdress : 13 JIGGINS AVENUE
ZETFCRD MA 91739

. - . . = . -
{s hersty APFECVED as an Eavi-ormental Lakoratory Z:r the ca tegory

ZVVIRCNMENTAL ANALYSES NCN POTABLE WATER

. e - dar=i=s ** as srema darei= =T*
ok g H L sr farziy 1T 1iziayaiar Yarzls !

shisrsethane

il Tal .
. “ima o .
2erieilarsethags cizais, Tatal
- . - .' -
2tline Jervilia, Taial dolrrdana, Torsl

*ia® Wapat
- .'-'-'-t&

2! Jecoverssis
1 291 78

Ssoeue anca : ] .
I, Mssglred “s.snzznancay dcld Jesticides

slzroetlene (tatal e
ilarazresane

i2tiTiTiayl athar

2 3 3 S -
21 (MRS RS
cicdlsrserapere sacizz, Tota! ceres=l3 Sllvagi
Lol ; :triarnzanics ipd Isecherase
2olazyizdenyl arher Dnanzivers ssadizianylsziza -
Liriatloxytyetian: -zzzare E 2 g eyl
S-calardiseprsoyl) atiar i sycrccarion Besticidas ol

scarlen Jegticiias il
ricarioas (A

royaties (Ao
-itags Frampis 'ALL

.omal Juapounds (3l

serial No.: 101603 Wadsworth Cen:or

-
’roperty of the New York Sraze Department of Health. Valid only at the address shown, :

1ust be conspicuously postad. Valid certificate has 2 red seri3t number.

[
'CH-3317  (3/97)
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B
D E F HEALTH
L3
_\ Sage and Healthy Lives in Safe and Healthy Communities
-
- 24 June 18896

Mr. Layman DeSai

Toxikon Corporation

15 Wiggins Avenue -
Bedford, Massachusetts 01730

;- RE: License Number 53

Dear Mr. DeSai:
]

ance of the Analyticai Laboratory License

This is to acknowledge accept
f July 1, 1996 until June 30, 1998.

- Renewal Application for the period o

In accordance with the provisions of Chapter 23-16.2-A/LAB of the
Rhode Island General Laws 1956, as amended, the Rhode Island Department
= .f Health hereby issues this license renewal for the period as specified above,
authorizing the operation and maintenance of a Testing Facility known and

operated as Toxiken Corporation.
This licanse covers the pramise located at:

- 15 Wiggins Avenue
Bedford, Massachusetts 01730

;" Sincersly, /
Iy~

Wayne |. Farrington

Chief

Divisiocn of Facilities Reguiation
(401} 277-45686

- lg
¥ Enclosure

wp.ltr/an lic. renew

CANNON BUILDING, Three Capitol Hill, Providence, Rhode Island 02908-5087
Telecommunication Device for the Deaf (TDD): 277-2506
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M L IE 1) O]

North Carolina Wastewater'Groundwster Laborstory Cartification

Cartifled Parameters L isting
.a0 Name: Taoxikon Corporaticn Cartificate Number: 288
Aadress: 15 Wiggins Ave. Effective Date: 1/1/98
Becford, MA 01720 Expiration Date: 12731758
Dats of Last Amendment: 7497
“ha ancve named laboratory, having duiy met the ‘equirements of 1SA NCAC ZH.0800, is herety certified fumammdmoplﬂmsliuad besiow.
CERTIFIED PARAMETERS
NGRGANIC ?ESLDl_J"E_ SUSPENDED
360 SULFATE
s 3ULFIOE
SHLCRIDE f“_‘::{TE
SHLCRINE, TOTAL RESIDUAL ic TAL CRGANIC CARBON
SCLCR, PLATINUM COBALT _‘gf-"f oIy
:3:;;: B TCLP METALS
:LUCRIDE TCLP ORGANICS
<ARCNESS, TOTAL CRGANIC
1BAS 3URGEABLE HALCCARBCONS
AETALS |, REGULAR LEVEL 2P4 801
ALUMINUM =24 5030 + 8010
ARSENIC FURAGEABLE ARCMATICS
JERYLLIUM P4 502
SACMIUM 3743030 - 3020
CHRCMIUM, TOTAL ZRGANCCHLORINE PESTICIDES & PCBs
ITBALT P4 308
copoeR ZFA 3080 - 3500 SERIES
RCN FCLYNUCLEAR ARCMATICS
22D ntgizfgﬁacws
ﬁ:ﬁi”sﬁ 224 3100 + 3500 SERIES
S21 =M SURGABLE ORGANICS
' =24 324
[ANACILM =74 3030 ~ 3240
:;?.s II, REGULAR LEVE! 5735050 - 8260
N X - 3ASE NEUTRALACID CRGANICS
NTIMCNY o
=74 325
LVER 234 32776 ~ 3500 SERIES
FAL-IUM CRGANGPHCSPHORUS PESTICICES
CALSL LOWLEVEL 74 3140 » 3500 SERIES
RSENIC 274 3141 + 3500 SERIES
AD TCTAL PETRCLEUM HYDROGARBONS
SLENIUM {TP=) CALIFORNIA METHCD
TALS I, LOW LEVEL GAESCLINE RANGE
JALLIUM CIESEL RANGE
CURY NCNHALOGENATED VOLATILE
ACNIA NITROGEN ORGANICS
‘AL KJELDAHL NITROGEN EPA 3SC15A
+ NO3 NITROGEN 1.2, DIBROMOETHANE (EDB)
AL PHOSPHORUS EPA 504
HOPHOSPHATE

: GREASE - WATER
L GREASE - EPA 3071

'GANIC PHENQLS

DQUE, SETTLEABLE
DUE, TOTAL

JUE, DISSOLVED 180 C

stification requires maintanca of an accaptathla quality assurance program, use of approved methodal

jject to civil panallies andfor decertificatian for in

fractions as set forth in 15A NCAC 2H.0807.

ogy. and satisfactory performancs on evaluation samples. lLaborataries
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PROMOTE PROTECT PROSPER

2600 Bull Sireet
w Columbia, SC 29201-1708

Julw 3, L3897
7.‘.
XIMBERLY N 24IMER
TCXZXCN CZZRIECRATION
- ~3 NIGGINS AVENTE
IEDFCRD MA Q1730
3 laggoratzry I. D. #98Q62
- -gar Ximberly N. Balmer:
3ased ._.,ccr vour laporacsrrs's rer 1::anc= o all outst:a.r‘c;::" Zzes

and;cr

- >
siould be gomparsd wizh veur laboratory's criginal application to
cecarmine i any parametzrs have sesn added or omiizad and that the
sorract methed reTerence is l-scad, 12 oroblems ars detactad, please
Sonfact This cffice wizhinm Tanil0) werkillg davs.

- - . . : . . -
J2-2ase e inicrmed that tiese iccumenss ncw rapresent the cercificats gf
r2cord Icr your laboracor. n cextilicaca({s] anc asscciatad parametsax
113%3) racéivad pricr =2 voux ragelipnt of these _ccumen:s ars Dow aull
arc veld and sheould ke destiaoved. Plaase se reminded tha:s a__

- fnvircnmenzal data suimntz2d I the Zecartment is raviawed 2 ensurs tha:c

’ et T2pCcriing lapcratsry ZosSsasses The necessary certiiicaci cn.. Daca
razeriad by laberzcorias WnLIicuT zke gprover ceriificaticn will ze
addresssed 2v the aifactadé aniorcements srigrams.

e Soneerxmiing e lalcrasory Cartificacisn Proowam or the _
acIismis, <ixen may e icddrassad s me. Plaase acsapc My congratulations
r2garding tihis acklavemen:.

': Sizgearaly,

- g

A 1
ARSIV DB o 7BV

- .

Diracz:cr
JLrommental lakcrzIcorv

- TM@LTA. 3arvnzIes
AW iz

- Znclcsurss

L

SOUTHCAROLINA DEPARTMENTOFHEALTH AND ENVIRONMENTAL CONTROL

Updatad cer-ifizacicn inicrmacicrn,
amenced c:er:;::.cate and asscciatad paramecar list.

I am plesased zc anclosge yvoux
The paramecsar list

Office of Environmental Laboratory Certification
P.Q.Box 72
State Park, South Carolina 29147
FAX # (803) 935-6859
{8032) 935-7025



. -~ e aadiiny uvoratory (D 88002)

Catfying Authority: VY Date of Issue:  07/08/1997

Certificate Number- 33002001 Expiration Date: 08/15/1997
CLEAN WATER ACT

SEMI-VOLATILES
POLYNUCLEAR AROMATIC HYDROCAR. EP4 610
VOLATILES (VOCS)
PURGEABLE AROMATICS EPA 602
PURGEABLE HALOCARBONS EPA 601
INCRGANIC - TRACE METAL
LEAD EPA 200.7
LEAD EPA 2392

INORGANIC - MISCELLANEOQUS

OIL & GREASE EPA 413.1
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