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SECTION 1 - PROJECT DESCRIPTION

1.01 General

This Quality Assurance Project Plan (QAPP) provides quality assur-

ance/quality control (QA/QC) criteria for surface water sampling, sediment sampling

and related analytical tasks conducted on the upper Hudson River by O'Brien &

Gere Engineers, Inc. (O'Brien & Gere). This work was prompted by the PCB

Reassessment Remedial Investigation and Feasibiity Study (RRI/FS) being

performed on the upper Hudson River by the U.S. Environmental Protection Agency

(USEPA). The work being performed by USEPA in conjunction with the Hudson

River RRI/FS is described in their Phase 1 Report (USEPA, 1991) and the Final

Phase 2 Work Plan and Sampling Plan (USEPA, 1992).

1.02 Site History

The Hudson River originates in the Adirondack Mountains of Northern New

York State and empties into the Atlantic Ocean at the Battery in New York City.

The lower Hudson River, which stretches 150 miles from the upper New York harbor

to the confluence of the Mohawk River, is a tidal estuary which is subject to periodic

fluctuations in water level. TL~ lower Hudson is maintained and regulated as a

Federal waterway by the US Army Corps of Engineers to provide waterborne access

to the Port of Albany and the New York State Barge Canal. The portion of the river

located north of Troy is considered the upper Hudson River. The 30-mile portion

of the river located between Troy and Fort Edward is part of the New York State
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Barge Canal System and is maintained and regulated by the New York State

Department of Transportation.

1.03 Previous Studies

Various studies conducted throughout the late 1970s and early 1980s led to:

1) a state-mandated ban on fishing in the upper Hudson River between Albany and

Fort Edward and restrictions on commercial and recreational fishing in the lower

Hudson; 2) the placement of the Hudson River on the National Priorities List in

1983; and 3) the issuance of a Record of Decision (ROD) by the EPA in 1984.

The ROD called for in place containment of the remnant deposits and no-

action for the river sediments. The ROD also called for a periodic reassessment of

the site in light of new data and emerging technologies. In 1989, the EPA decided

to reassess the no-action alternative for the Hudson River. An RRI/FS is currently

being conducted by the EPA. This QAPP addresses sampling and analysis activities

associated with the 1991-1992 Site Investigation of the Hudson River to be conducted

by O'Brien and Gere on behalf of the General Electric Company (GE).

1.04 Project Description

The Site Investigation includes a number of programs requiring QA/QC

oversight, including:

Temporal Water Column Monitoring Program

Float Surveys

High-Flow Water Sampling and Analysis Program
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Suspended Solids Transport Study

Sediment Sampling Program

1.05 Quality Assurance Project Plan Objectives

This document is site-specific and has been prepared for the 1991-1992 Site

Investigation of the upper Hudson River. It was prepared in accordance with US

EPA guidelines (USEPA, 1980a).

The objectives of this QAPP are to provide sufficiently thorough and concise

descriptions of the measures to be applied during the Site Investigation such that the

data generated will be of a known and acceptable level of precision and accuracy.

This QAPP provides comprehensive information regarding the project description

and personnel responsibilities, and sets forth specific procedures to be used during

sampling of relevant environmental matrices, other field activities, and analyses of

data.

The following Quality Assurance (QA) topics are addressed in this plan:

Data Quality Objectives (DQOs) for measurement of data, including

precision, accuracy, completeness, representativeness and

comparability,

project organization and responsibility,

sampling procedures,

hydrological procedures,

sample custody,

analytical procedures,

calibration procedures, references and frequency,
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internal quality control (QC) checks and frequency,

QA performance audits, system audits and frequency,

QA reports to management,

preventative maintenance procedures and scheduling,

specific procedures to be used to routinely assess data precision,

representativeness, comparability, accuracy and completeness,

data validation, and

corrective action.

O'Brien & Gere Engineers, Inc. 4 May 28,1993

319780



SECTION 2 - PROTECT ORGANIZATION AND RESPONSIBILITY

2.01 Project Organization

While each person involved in the investigation and in the generation of data

are implicitly a part of the overall project and quality assurance program, certain

individuals have specifically designated responsibilities. Within O'Brien & Gere,

these are the Project Officer, the Project Manager, the Quality Assurance Officer,

the Data Validator, the Field Program Coordinator, the Data Management

Coordinator, and the Site Environmental Technicians. OBG Laboratories, Inc.

(Syracuse, New York) and Northeast Analytical, Inc. (Schenectady, New York), will

provide analytical services for the investigation. Laboratory personnel with quality

assurance/quality control responsibilities include the Laboratory Quality Assurance

Coordinators and Laboratory Sample Custodians. Figure 1 illustrates key O'Brien

& Gere project personnel. Table 1 contains the primary contacts for the project.

Figure 2 illustrates OBG Laboratories, Inc. personnel. Appendix A contains project

personnel resumes.

2.02 Project Officer

Dr. Edwin C. Tifft Ph.D. will serve as Project Officer for this project. As

Project Officer, he will be responsible for the overall management of the investiga-

tion and for the completion of work specified in the contract. He will interface

between regulatory agency personnel, the client, and O'Brien & Gere management

staff. He will also be responsible for budget and administrative oversight.
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2.03 Project Manager

James R. Rhea, Ph.D., will act as the Project Manager for this investigation.

As Project Manager, Dr. Rhea will monitor the investigation's progress, regularly

review the project schedule, and review major work elements prior to submittal.

The Project Manager will oversee scheduling and budgeting, and serves as the

primary contact with state, local and federal agencies.

2.04 Field Program Coordinator

Mark D. LaRue has been assigned the responsibilities of Field Program

Coordinator. The Field Program Coordinator reports directly to the Project Manager

and is immediately responsible for the day-to-day activities of O'Brien & Gere field

personnel. In this capacity, the Field Program Coordinator is responsible for day-to-

day quality assurance project activities and reports directly to the Project Manager

concerning the maintenance of the QAPP.

2.05 Data Management Coordinator

Craig A. Gabrial has been assigned the responsibilities of Data Management

Coordinator. The Data Management Coordinator reports directly to the Project

Manager and is responsible for the storage and transfer of raw field and laboratory

data generated by O'Brien & Gere in specific formats required by end users.
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2.06 Quality Assurance Officer

Mr. Michael Caputo of O'Brien & Gere will serve as Quality Assurance

Officer and is responsible for overall project quality assurance. Mr. Caputo will

review project plans and revisions to the plans to maintain proper quality assurance

throughout the investigation. In addition, Mr. Caputo will be responsible for perfor-

mance and systems audits, data processing activities, data processing quality control,

data quality review, and coordinating the efforts between O'Brien & Gere, OBG

Laboratories, Inc., and Northeast Analytical, Inc.

2.07 Data Validator

Ms. Melissa Listman of O'Brien & Gere will be responsible for reviewing

chemical data and validating laboratory analytical data.

2.08 Site Geologists and Environmental Technicians

Surface water and sediment sampling tasks required by this investigation will

be conducted by experienced chemists, engineers, and/or environmental technicians.

Their responsibilities will include the documentation of the proper sample collection

protocols, sample collection, field measurements, equipment decontamination, and

chain-of-custody documentation.

Each sampling team will be under the team leader. In addition to the

responsibilities above, the team leaders' responsibilities include the initialing and

accuracy verification of field notebooks, chain-of-custody records, sample labels, and

other field-related documentation.
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2.09 Laboratory Quality Assurance Coordinators

Ms. Colleen Burke of OBG Laboratories, Inc., and Mr. Robert Wagner of

Northeast Analytical, Inc., will serve as Quality Assurance Coordinators for their

respective laboratories and will be responsible for laboratory quality assurance and

quality control activities associated with the project. The specific duties of the

Laboratory Quality Assurance Coordinator include ensuring that analyses are

conducted within the appropriate holding times and laboratory custody procedures

are followed. Moreover, the Laboratory Quality Assurance Coordinator monitors

daily precision and accuracy records, maintains detailed copies of all procedures,

reschedules analyses based upon unacceptable data accuracy or precision, and

identifies and implements corrective actions necessary to maintain quality assurance

standards.

Ms. Burke and Mr. Wagner or their assignees will conduct initial validations

and assessments of analytical results and report the findings directly to the Quality

Assurance Officer.

2.10 Laboratory Sample Custodians

Ms. Anne Barnes of OBG Laboratories, Inc., and Ms. Tracy Bengston of

Northeast Analytical, Inc., will serve as project Laborat ry Sample Custodians for

their respective laboratories. The Sample Custodian's responsibilities include

ensuring proper sample entry and sample handling procedures by laboratory

personnel.
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SECTION 3 - DATA QUALITY OBJECTIVES

3.01 Objectives

The objectives of this investigation are the following:

to evaluate the short-term spatial and temporal variability in PCB

concentrations and composition within the upper Hudson River,

to evaluate sediment PCB concentration and composition within the

upper Hudson River,

to identify source areas which may be contributing PCBs to the water

column,

to define the impact of high-flow events on resuspension and transport

of sediment containing PCBs in the upper Hudson River, and

to evaluate the origin and fate of suspended solids within the Thomp-

son Island Pool.

To achieve these project objectives, Data Quality Objectives (DQOs) were

established in order to develop an analytical database of sufficient quality to support

conclusions made as a result of this investigation. Therefore, requirements for data

quality parameters such as: detection limits, accuracy, precision, sample representativ-

eness, data comparability and c_.ta completeness are specified in this document.

DQOs are quantitative and qualitative statements specifying the quality of the

environmental data required to support the decision-making process. DQOs define

the total uncertainty in the data that is acceptable for each specific activity during the

investigation. This uncertainty includes both sampling error and analytical error.

Ideally, zero uncertainty is the intent; however, the variables associated with the
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process (field and laboratory) inherently contribute to the uncertainty of the data.

It is the overall objective to keep the total uncertainty within an acceptable range

that will not hinder the intended use of the data.

Field and laboratory analyses will adhere to the DQOs described by the U.S.

EPA (USEPA, 1987). For laboratory analyses, the following DQO levels will be

achieved:

Matrix Methodology POO Level
Surface Total Dissolved Solids III
Water Total Suspended Solids

Total Organic Carbon
Dissolved Organic Carbon
Alkalinity
Specific Conductivity
Total PCBs

Congener Specific PCBs V

Sediment Bulk Density III
Moisture Content
Pore Water Total Organic Carbon
Total Organic Carbon
Total PCBs

Congener Specific PCBs V
Pore Water Congener Specific PCBs

Field measurements and analyses will adhere to Level I DQOs. Level I

implies the use of portable instruments for analysis of water elevation and velocity.

The remainder of this QAPP describes the specific approaches that will be taken to

achieve the required DQOs. Tables 2 to 5 list methods and method specific quality

control criteria which will be adhered to during sample collection and analysis.
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Data collected during the field investigation will be of sufficient quality to

meet these DQOs. In order to assess adherence to DQOs, O'Brien & Gere has

developed the QA/QC program described in this QAPP. The U.S. EPA Contract

Laboratory Program (CLP), states that the purpose of the QA/QC program "is the

definition of procedures for the evaluation and documentation of sampling and an-

alytical methodologies and the reduction and reporting of data. The objective is to

provide a uniform basis for sample collection and handling, instrument and methods

maintenance, performance evaluation, and analytical data gathering and reporting."

This QAPP for sampling, analysis and data handling is consistent with the require-

ments set forth by the USEPA CLP and in the NYSDEC Analytical Services

Protocol. Two types of analytical support will be utilized to achieve the DQOs

necessary for this investigation: field analyses and laboratory analyses.

3.02 Field Measurements. Analyses, and Sampling

Field measurements will include water elevation and velocity. These field

investigation activities do not require sample collection, but nonetheless involve

measurements for which QA concerns are appropriate. Therefore, these activities

will adhere to DQO Level I. The primary QA objective of activities such as these

is to obtain reproducible measurements to a degree of accuracy consistent with the

intended use of the measurements and to document measurement procedures.

The objective of field sampling procedures is to obtain samples that represent

the environmental matrix being investigated. This will be accomplished through the

use of proper sampling techniques and equipment as set forth by the U.S. EPA
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(USEPA, 1980b). The appropriate sampling methods are presented in Section 4 of

this QAPP.

3.03 Laboratory Analyses

To obtain data quality sufficient to meet the overall objectives of the 1991-

1992 Site Investigation, listed above, laboratory procedures will be as follows:

Congener specific PCB analytical methodologies will adhere to

procedures outlined by Northeast Analytical, Inc. (NEA, 1990).

Other laboratory analyses, analytical QA/QC and data reporting

requirements will adhere to guidelines outlined by USEPA, NYSDEC,

and Page (USEPA, 1983, 1986; NYSDEC, 1989; Page, 1982).

3.04 Definitions

The following is a brief description/definition of data quality parameters

addressed in the QAPP.

Representativeness refers to the degree to which a sample taken from a site

accurately represents the matrix at the site. Representativeness will be achieved by

the use of U.S. EPA procedures for the collection and preservation of samples.

Comparability refers to the use of consistent procedures, reporting units,

standardized methods of field analysis and standardized data format with document

control. Adherence to standard procedures maximizes the probability that data

generated from different laboratories can be validly compared to one another.

Completeness refers to the process of obtaining all required data as outlined

in the Work Plan. Completeness is also defined as the percentage of measurements
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judged to be valid. On a nationwide basis, the U.S. EPA has found CLP data to be

80-85% complete. The completeness goal of this investigation is 90%.

Precision describes the reproducibility of results. It is defined as the

agreement between the numerical values of two or more measurements that have

made in an identical manner. Precision can be expressed in a variety of manners,

including the absolute methods of deviation from the mean or median values,

standard deviation and variance, or by relative methods, such as relative deviation

from the mean or median. Precision will be determined through the analysis of

duplicate samples and through duplicate analysis of the same sample.

Accuracy is a measure of closeness of an individual measurement or an

average of a number of measurements to the true value, and is expressed in terms

of absolute or relative error. Accuracy will be determined through analysis of spiked

samples and through the analysis of standards with known concentrations.

O'Brien & G«re Engineers, Inc. 13 May 28,1993

319789



SECTION 4 - SAMPLING PROCEDURES

4.01 Objective

The objective of this sampling section is to document the sampling procedures

and practices that will be used in the field investigation of the upper Hudson River.

Information will be obtained as to the location, amount, and vertical and horizontal

distribution of PCBs in the water column and sediment of the upper Hudson River.

The methods that will be used to carry out these activities are detailed in the

following subsections.

4.02 General Sampling Locations and Numbers

4.02.1 Water Column Sampling Locations

Water samples will be obtained from eight stations on the river. Four

of these stations will be located on the bridges utilized as the historical USGS

sampling stations in Fort Edward, Schuylerville, Stillwater, and Waterford.

Another station will be located on the abandoned Fenimore Bridge, adjacent

to Bakers Falls (upstream of the remnant deposits), and another station will

be located at the western end of the Thompson Island Dam. The samples will

be collected from near the center of the channel off bridges at the stolons,

with the exception of the station located adjacent to the Thompson Island

Dam, which will be sampled off the west wing wall of the dam (the center of

the channel at this station is not accessible by land). Additionally, the

Temporal Water Column Monitoring Program will include sampling of the
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Hoosic River and Batten Kill, upstream of their confluence with the Hudson

River.

4.02.2 Float Survey Sampling Locations

Water samples will be collected at approximately six evenly spaced

stations within the reach of river extending from Baker's Falls to the Route

197 Bridge in Fort Edward, New York. The initial sample will be collected

from Fenimore Bridge directly above Bakers Falls. The remaining samples

will be collected by launching a small boat near Bakers Falls and drifting

downstream with the current to the Route 197 Bridge in Fort Edward. The

samples will be collected from mid-depth of the water column near the center

of the main channel.

4.02.3 High-Flow Water Sampling Locations

The sampling stations established for the Temporal Water Column

Monitoring Program will be utilized for the High-Flow Sampling Program

(Section 4.02.1).

4.02.4 Suspended Solids Sampling Locations

This study will include the installation of Manning automatic samplers

in the Thompson Island Pool. One sampler will be installed near Ft. Edward

(on the northern tip of Rogers Island), and the other sampler will be installed

on the western wing wall of the Thompson Island Dam. Samples will be

collected during periods of high river flow.
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4.02.5 Sediment Sampling Locations

Sampling will include approximately 500 cores from the Thompson

Island Pool (Reach 8) and 500 cores between Troy and the Thompson Island

Dam (Reach 1-7). Sediment Sampling Stations will be based on sediment

sample data gathered from previous studies.

4.02.6 Sample Numbering System

A sample numbering system will be used to identify each sample taken

during the field investigation sampling program. This numbering system will

be part of a tracking procedure to permit accurate retrieval of information

regarding a particular sample and to designate a unique number for each

sample. A listing of the sample identification numbers will be maintained by

the sample team leader (an example sample label may be found on Figure 3).

4.03 Sample Matrices

Sediment, surface water, and sediment pore water will be sampled and

analyzed as part of this investigation's sampling efforts.

4.04 Field QA/OC Samples

In order to evaluate data quality, the following QA/QC sample types will be

collected during the field investigation. Table 4 lists the samples to be collected by

matrix and analysis type and the rate of field QC sample collection.
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4.04.1 Duplicate Samples

Collection of laboratory duplicate or matrix spike duplicate samples

provides for the evaluation of the laboratory's performance by comparing

analytical results of two samples from the same location. Field duplicate

samples are collected to evaluate field sample collection procedures. Field

duplicate samples are duplicate samples collected from one location and sent

to the laboratory blind (with two different sample numbers). Field and

laboratory duplicate samples are to be included for each matrix at a minimum

rate of five percent (5%). If less then twenty samples are taken during a

particular sampling episode, then one duplicate collection should be

performed. The number of duplicate samples to be collected is listed in

Table 4.

Duplicate water samples will be obtained by alternately filling sample

containers from the same sampling device for each parameter.

4.04.2 Matrix Spikes (MS) and Matrix Spike Duplicates fMSD)

Matrix spike and matrix spike duplicate samples are essentially

duplicate samples that have matrix spiking solutions added. The percent

recovery of the sj^ked amount approximates the accuracy and efficiency of the

analysis extraction as well as interferences caused by the matrix. Relative

percent differences between duplicate spike samples (when collected) will

indicate the precision of the data. Matrix spike and matrix spike duplicate (if

applicable) samples are to be included for each matrix at a minimum rate of

five percent (5%) each. If less than twenty samples are collected during a
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particular sampling episode, then one MS and one MSD collection should be

performed. The number of matrix spike and matrix spike duplicates to be

collected is listed in Table 4.

4.04.3 Field/Equipment Blanks

Field/equipment blanks will consist of a sample of the distilled water

that is used to rinse the decontaminated sampling equipment. These blanks

will be collected at a frequency of at least one per twenty samples per matrix

where sampling equipment is reused. These samples will be subjected to the

same analyses as the environmental samples. The number of field/equipment

blanks to be collected is listed in Table 4.

4.05 Sampling Procedures

Table 3 lists the sample containers and types of preservations that will be used

for sample collection. Table 3 also presents holding times that will be met during

sample collection and analysis.
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4.05.1 Surface Water Sampling Procedure

Surface water samples will be collected in conjunction with the

Temporal Water Column Monitoring Program, the Float Surveys, and the

High-Flow Sampling Program. In general, when sampling from an open body

of water, care must be exercised to collect a representative sample. The

sample should cause as little disturbance to the water body as possible.

Taking a sample of water which shows evidence of sediment, debris, or other

material which may have been stirred up by the presence of the sampler will

be avoided. Copies of the Water Sampling Field Logs have been included as

Figures 4, 5 and 6. The surface water sampling protocol will be as follows:

The samples will be collected from near the center of the

channel off bridges, where possible. The station located

adjacent to the Thompson Island Dam as well as the Float

Survey and tributary monitoring stations are exceptions to this

procedure. The center of the channel at these stations is not

accessible.by land.

If possible, discrete sub-samples will be collected at three foot

intervals throughout the water column. The sub-samples will

then be composited into a single sample by pouring each

subsample into a clean stainless steel vessel.

Samples will be taken while facing upstream, away from the

influence of the sampler on river flow.

Collection will be accomplished by one of two methods. A

clean, 1.2 liter, stainless steel Kemmerer sampler will be
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submerged to the desired depth, followed by the release of a

weighted messenger. The messenger triggers the closure of the

silicone stoppers. The sampler is then retrieved. Otherwise, a

dedicated precleaned 1 gal jar will be submerged to the desired

depth, allowed to fill, and retrieved.

Samples will then be placed in the proper containers, preserved

and stored in coolers. Containers and preservatives are

presented in Table 3. Pertinent information will be recorded

on the field log, including sample date, time, location, and

sample identification. Chain-of-custody forms will also be

completed. An example chain of custody form is shown as

Figure 7.

Between sampling stations, the sampling equipment will be

rinsed with acetone, rinsed with hexane, allowed to dry, and

finally rinsed with distilled water.

Field Filtration for DOC will be performed using a 0.45 urn

teflon filter and syringe.

4.05.2 Suspended Solids Sampling Procedure

Water Column Sampling for the Suspended Solids Transport Study will

be accomplished by two Manning automatic samplers. Each sampler will be

programmed to collect a water column sample at 6 hour intervals. The

samplers will be serviced 3 times per week during operation. The field log for

the automatic samplers is presented as Figure 8.
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4.05.3 Sediment Sampling Procedure

The vessel to be employed for the sediment sampling program is a

customized 24 foot pontoon boat powered by a 50 HP outboard engine. The

boat is equipped with front and rear spuds which anchor the boat when

embedded in the river bottom and a 15 foot high tripod which facilitates

sediment coring. Sediment sampling will involve the following:

1) location of the vessel at predetermined sampling sites,

2) boat anchoring,

3) sediment core collection, and

4) sediment core processing.

Vessel Location

The sampling vessel will be located at each predetermined core station

using an IMC Hydro I automated range-azimuth positioning system. This

laser-based system provides position accuracy of ± 0.6 meters and will allow

the boat driver to monitor the real time x-y position at one second intervals.

The boat will approach each sediment station from downstream to minimize

the effect of the craft on the sediment to be sampled.

Boat Anchoring

Once the boat has been positioned on a predetermined sampling

station the front and rear spuds are lowered into the sediment with the

assistance of mechanical winches. This anchors the craft and facilitates the

collection of representative sediment samples.
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Sediment Core Collection

Sediment core collection will follow the following standard operating

procedure (SOP):

1) The depth to the sediment/water interface is determined

manually or by using "Hummingbird" brand transducer. In

dense sediment, a vibracorer is used to insert the core barrel

into the sediment, otherwise the core barrel is manually

inserted into the sediment. The following details use of the

vibracorer:

a) the vibracorer is securely attached to the coring barrel

using two chain-vises,

b) the core barrel is vibrated into the sediments to a

penetration depth of 2 ft, and

c) the vibracorer is detached from the core barrel and the

core barrel is physically retrieved using a rope and

pulley attached to the tripod; if retrieval is too difficult,

an electric winch will be employed.

2) The bottom of the core barrel is capped as soon as the core

barrel is removed from the water using a plastic :ap that firmly

seals the end of the core barrel, as a precautionary measure the

cap will also be taped to assure a sealed core is obtained.

3) The length of the core is measured and the water above the

core is removed by hack sawing through the core barrel one

inch above the core.
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4) The top of the core is then capped off, the core is then labeled

and stored vertically until delivered to the field lab. A Field

Sampling Log has been included as Figure 9.

5) Sediment cores collected during the day will be transported to

the field laboratory in an upright position and logged in by the

field lab manager.

6) A subsample of the surficial sediment will be removed and used

to measure the bulk density (wet weight per volume). Each

core will be visually classified as either COARSE or FINE.

The cut off between COARSE and FINE sediment will be

established at 1.44 g/mL. FINE cores will be defined as those with a

bulk density of 1.44 g/mL or less. COARSE cores will be defined as

those with a density greater than 1.44 g/mL. The following procedure

will then be used to determine the classification of sediment cores

which are not able to be visually obtained.

a) remove a small amount of sediment from the top 5 cm

of each core,

b) if the sediment is mostly clay (> 80% by volume), the

core will be classified ai. FINE without measuring its

bulk density. If the sediment is mostly medium sand (or

coarser), the core will be classified as COARSE,

c) to classify sediment which is neither obviously FINE or

COARSE (i.e., silty sand), a pre-weighted 5-ml crucible

will be completely filled with sediment and leveled with
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a straight edge. The crucible will then be weighed to

the nearest 0.1 gram, the weight will be recorded, and

the process repeated once. If the average weight is 12.5

grams or less (<2.5 g (wet)/m (wet)), the core will be

classified as FINE. If the average weight is greater than

12.5 (>2.5 g/wet)/m (wet)), the core will be classified as

COARSE, and

d) this information will then be recorded on the Field

Laboratory Log Sheet (Figure 10).

7) After the core classification procedure, the cores will be placed

in a freezer overnight or until cores are frozen.

After overnight freezing, the sediment cores will be sectioned at 5, 10,

25 and 50 cm depths from the sediment-water interface. Core processing will

proceed according to the following SOP:

1) The cores will be removed from the freezer and placed in a

clamping device. The aluminum core liner will be cut length-

wise from the top edge, down to the sediment-water interface

using a router or other cutting tool.

2) The core liner wiJ. be cut at the interface using a pipe cutter

and the top section removed by gently shearing the frozen core.

The color and texture of the surficial sediment layer will be

recorded on the sample log (Figure 10).

3) The total length of the core will be measured. The core will

then be sectioned at 5, 10, and 25 cm depths using the pipe
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cutter method and extruded one at a time into separate 750-ml

stainless steel centrifuge bottles. Between cuts the pipe cutter

blade and all other tools coming in contact with sediment will

be decontaminated (see Section 4.06).

4) Sediment within the centrifuge bottles will be thawed and mixed

with an electric beater in preparation for sampling and compos-

ting. After mixing, the beater and ladel will be decontaminated.

(Section 4.06) The color and texture of the inner core will be

noted and described on the composite log (Figure 11).

5) Sediment not composited will be removed for archiving and

placed into a precleaned 725-ml jar, properly labeled, and

frozen. At the end of each work week the jars will be trans-

ported to a permanent freezer storage facility along with a

chain of custody form.

6) Another small subsample will be removed and placed into one

of ten stainless steel trays for compositing (see sediment

compositing procedure below).

Pore Water Extraction

^) Pore water will be extracted from the sediment remaining in

the centrifuge bottles by centrifugation at 3500 rpm for twenty

minutes using a Beckman Model GS-6 benchtop centrifuge

equipped with a horizontal rotor.

2) The resulting pore water will be decanted off and pressure

filtered with high-purity (99.9999%) nitrogen through a 0.5
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micron nylon membrane filter. The filter chamber will be

decontaminated between samples.

3) Pore water extracted from 8 to 12 samples having the same

texture and from the same depth will be composited. Equal

volume aliquots of each subsample will be added to the same

pre-cleaned sample container. Headspace will be minimized by

judicious selection of sample container size.

4) Based on the amount of water needed to conduct the analyses

on porewater, only those composite samples with at least 200

mis of porewater will be submitted to the lab for analysis.

Grain Size Analysis

1) An approximate 60 gram portion of the 0-5 cm composite will

be wet sieved through a 63 /xm stainless steel sieve using tap

water. The fines will be collected in a plastic bucket, trans-

ferred to a centrifuge container, and centrifuged to facilitate the

settling of fine particles. Excess water will then be decanted.

2) The total wet weight of the sediment prior to wet sizing will be

determined to the nearest 0.1 gram and recorded. Dry weights

of fine particles and sands will be measured to determine

percent water, percent sand, and percent silt. These fractions

will then be spooned into 250-ml sediment jars and submitted

separately for total organic carbon and percent moisture

analysis.
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3) Based on the wet weight and moisture content of each fraction,

the percent sand and percent silt/clay of the 0-5 cm core

section will be calculated on a dry-weight basis.

Sediment Compositing

1) The sediment subsamples will be composited into separate

stainless steel trays until 8 to 12 like samples have been

combined. The solids will be mixed thoroughly until the sample

appears homogeneous.

2) Subsamples of these composites will then be placed into 250-ml

pre-cleaned jars, dropped into plastic bags, labeled, and stored

in a 4°C cooler for transport to the analytical laboratory.

Samples not being analyzed will not be composited, rather, they

will be archived separately.

3) Grab samples will be composited separately from core samples

so as to maintain the vertical stratigraphy of PCB in composite

cores. A logsheet for composite sampling is included as on

Figure 11.

4.06 Decontamination of Sampling and Field Laboratory Equipment

Decontamination procedures will be applied to sampling and laboratory

activities. Equipment which directly contacts sample material will be decontaminated

between distinct sample contact. The field laboratory and sampling equipment

cleaning and decontamination procedure will be as follows:

1) scrub with brush and river or tap water,
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2) wipe with clean paper towel containing acetone or rinse with acetone,

3) wipe with clean paper towel containing hexane or rinse with hexane,

4) allow to air dry, and

5) wipe with clean towel containing distilled water or rinse with distilled

water.

Field decontamination wastes will be contained and transported to OBG

Laboratories, Inc., for disposal according to applicable regulations.

4.07 Sample Preparation and Preservation

After collection and processing, samples will be transferred to properly labeled

sample containers and properly preserved. Table 3 lists the container materials,

volume requirements, and preservation needed for the site analyses. Water samples

requiring refrigeration for preservation will be immediately transferred to coolers

packed with ice and/or ice packs. These samples will be promptly shipped to the

laboratory after sample collection. Sediment core samples will be held on the boat

during the day and frozen overnight for processing in the Field Lab the next day.

Proper chain of custody documentation will be maintained as discussed in Section 5.

Samples will be analyzed within the holding times specified in Table 3.
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SECTION 5 - SAMPLE CUSTODY

Chain of custody procedures will be instituted and followed throughout the

study. These procedures include field custody, field laboratory custody, laboratory

custody, and evidence files. Samples are physical evidence and will be handled

according to strict chain of custody protocol. The Quality Assurance Officer must

be prepared to produce documentation that traces the samples from the field to the

laboratory and through the analyses, and long term storage. The National

Enforcement Center of the US EPA has defined custody of evidence as follows:

• in actual physical possession,

• in view after being in physical possession,

• in a locked laboratory, and

• in a secure, restricted area.

Quality Assurance measures for this project will begin with the sample

containers. Sample containers will be purchased from a U.S. EPA certified

manufacturer and will be pre-cleaned (I-Chem series 200 or equivalent).

Chain of custody records will be created in the field when sample collection

has been completed. This custody record will trace the sample from the field to long

term storage. In the case of sediment samples, a new chain of custody record will

be created in the field lab when the sample is split. The original form will stay with

the archived portion of the sample. The new chain of custody form will reference

the original sample and original chain of custody form. In the field log book,

samplers will note meteorological data, equipment employed during collection,

evacuation techniques and calculations and time of sample collection. Physical
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characteristics of sample, date, time of day and location, and any abnormalities noted

during sampling will be recorded in the field log book and on the chain of custody

form. A photographic record will be established for the sample processing

procedure. Daily entries into the field-laboratory logbook will include: sample ID,

date, list of sediment cores processed, visual description of each sample, bulk density,

and pertinent laboratory information. In addition, a record of the vertical

stratification of sediment color and texture will be obtained for sediment cores. A

photographic record of the descriptors used in sediment color and texture assign-

ments will be developed. The chain-of-custody forms will include sample description,

date and time of collection sample matrix and type, number and size of sample

containers filled, and the type of analysis requested. An example chain-of-custody

form may be found in Figure 7.

The sampler will complete the custody form, package the samples including

the custody form, and seal the package with evidence tape. Shipment may be made

by commercial vendors, and their policy will be to document the transfer of the

package within their organization. When the samples arrive at the laboratory, the

sample custodian will sign the vendor's bill. The sample custodian's duties and

responsibilities upon sample receipt will be to:

• document receipt of sample..,

• inspect sample shipping containers for the presence or absence of

custody seals, locks, and evidence tape, and for container integrity,

• record condition of the shipping and sample containers in the log

books,

• sign the appropriate forms or documents,
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• verify and record the agreement or disagreement of information on

sample documents and if there are discrepancies, record the problem

and notify the Quality Assurance Officer,

• label sample with laboratory sample number, and

• place samples in secure storage.

The hand-to-hand custody of samples in the laboratory will be maintained.

The analyst will be required to log samples into and from storage as the analysis

proceeds. Samples will be returned to secure storage at the close of business. Log

sheets will incorporate options for multiple entries, so that several people can handle

the samples throughout the analytical scheme. Written records will be kept of each

and every time the sample changes hands. The laboratory records may also be used

as evidence in enforcement proceedings. Care must be exercised, therefore, to

properly complete, date, and sign the items needed to generate data. Copies of the

following items will be stored:

• documentation of the preparation and analysis of samples, including

copies of the analyst's notebooks,

• bench sheets, graphs, computer printouts, chromatograms, and mass

spectra,

• copies of all JA/QC data,

• instrument logs showing the date, time, and identity of the analyst, and

• analytical laboratory sample tracking forms that record the date, time,

and the identity of the analyst for each step of the sample preparation,

extraction, and analysis will be maintained.
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The sample custodian will log in samples on a log-in form and note the

appropriate information, including sample identification and the condition of the

samples. Copies of relevant portions of these log-in forms can be provided if

necessary. Inconsistencies in paperwork or comments on the condition of the

samples will be duly noted on the form and filed with the case.

The custody of each sample will be further documented in the sample

preparation and extraction log book and the instrument log book. The chemist or

technician will sign and date the appropriate forms when handling the samples.

During the analyses, these forms will be maintained in a secure file. Following the

completion of the analysis of a group of samples, appropriate forms and data sheets

will be collected and stored in the files.

Upon completion of the analysis, the Quality Assurance Officer or his assignee

will begin assimilating the field and laboratory notes. In this way, the evidence file

for the project will be generated. The file will be chronologically arranged for ease

of review. When the information has been gathered, the file will be inventoried,

numbered, and stored for future reference.
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SECTION 6 - CALIBRATION AND FREQUENCY

6.01 Analytical Laboratory Equipment Calibration

Calibration of laboratory analytical instrumentation is essential for the

generation of reliable data which meets project data quality objectives. Analytical

instrument calibration is monitored through the use of control limits which are

established for individual analytical methods. Analytical methods to be used during

this project are located on Table 2, and corresponding control limits for those

method are found hi Table 5. Calibration procedures to be followed are specified,

in detail, in the analytical methods. These procedures specify the type of calibration,

calibration materials to be used, range of calibration, and frequency of calibration.

OBG Laboratories, Inc. and Northeast Analytical, Inc., will be responsible for

the proper calibration and maintenance of laboratory analytical equipment. General

calibration procedures are contained in OBG Laboratories, Inc. Quality Assur-

ance/Quality Control Plan, September, 1992 (Appendix C) and Northeast Analytical,

Inc. Standard Operating Procedure, June, 1990 (Appendix B).

6.02 Field Laboratory and Sampling Equipment Calibration

Field laboratory and sampling equipment used during this investigation, will

be calibrated in a manner and at a frequency in accordance with the manufacturer's

instructions. The equipment will also be operated in accordance with the

manufacturer's instructions. Field laboratory and sampling equipment used during

this project that is not covered by the standard operating procedures referenced

herein will have a specific calibration and operation instruction sheet prepared for
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it by the personnel who will be using the equipment in the field. Calibration

procedures undertaken involving field equipment will be recorded in a field

notebook.

Generally, field laboratory and sampling equipment will be calibrated on a

daily basis. The calibration range will be designed to bracket the concentrations of

concern. The field laboratory balance will be checked for calibration by comparing

the weight of the 5 ml crucible used to determine bulk density against the weight as

determined by an analytical balance at OBG Laboratories, Inc. Crucible integrity

will be checked daily.

6.03 Standards

Standards may be generally grouped into two classifications: primary and

secondary. Primary standards include United States Pharmacopoeia (USP) drugs,

National Institute of Science and Technology (NIST) and American Society of

Testing Materials (ASTM) materials, and certain designated U.S. EPA reference

materials. Other standards are to be considered secondary. No testing of primary

standards is necessary. Primary standards should not be used if there is any physical

indication of contamination or decomposition (i.e. partially discolored, etc.) or if they

are expired. Secondary standards should be examined when first received, either by

comparison to an existing primary standard or by comparing known physical

properties to literature values. The less stable standards will be rechecked at

appropriate intervals, usually six months to one year.
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6.04 Records

A records book will be kept for each standard and will include:

• name and date received,

• source,

• code or lot number,

• stock concentration and initial concentration calculations,

• special storage requirements, and

• storage location.

These records will be checked periodically as part of the Laboratory Controls

Review.

6.05 Equipment

6.05.1 General

1) Each major piece of analytical laboratory instrumentation that will be

used on this project has been documented and is on file with the

analytical laboratory.

2) An equipment form will be prepared for each new purchase and old

forms will be discarded when the instrument is replaced.

6.05.2 Testing

1) Each equipment form will detail both preventive maintenance activities

and the required QA testing and monitoring.

2) In the event the instrument does not perform within the limits

specified on the monitoring form, the Laboratory Manager will be
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notified and a corrective action decision will be made. The corrective

action procedure shall be documented in the instrument log.

3) If repair is necessary, an "out-of-order" sign will be placed on the

instrument until repairs are effected. Repairs made to the instrument

will be documented in the instrument log book. Required QA/QC

testing and monitoring will be completed prior to the resumption of

sample analysis.

6.06 Calibration Records

A bound notebook will be kept with each instrument requiring calibration in

which will be recorded all activities associated with QA monitoring and repairs

program. These records will be checked during periodic equipment review and

internal and external QA/QC audits.
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SECTION 7 - ANALYTICAL PROCEDURES

7.01 Laboratory Analytical Procedures

Control limits for analytical parameters are given in Table 5. The accuracy

and precision of the data generated by the laboratory will be determined through

analysis of duplicates, spiked samples, synthetic reference standard samples, and field

and laboratory blanks analyzed along with each set of samples. Interferences will be

identified and documented.

When matrix interferences are noted during sample analysis, actions will be

taken by the laboratory to achieve the specified detection limits. Samples will not be

diluted by more than a factor of five to reduce matrix effects. (Samples may diluted

to a greater extent if analytes of concern generate responses in excess of the linear

response of the instrument.) The laboratory will re-extract, re-sonicate, and/or use

any of the clean-up methods presented in the NYSDEC Analytical Services Protocol

(NYSDEC, 1989). In such cases, the Laboratory Quality Assurance Coordinator will

assure that the laboratory demonstrates good analytical practices and that such

practices are documented in order to achieve the specified detection limits.

In general, the methods accuracy and precision will be determined by spiking

the sample matrix with the analyte. Percent recovers of the spikes will be

calculated and compared with control limits listed in Table 5. A measure of

precision will be obtained through the relative percent difference (RPD) between

matrix spikes and matrix spike duplicates for organic compounds and as the RPD

between laboratory duplicates for metals. Sampling precision will be evaluated based
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on the relative percent difference of duplicate field samples. RPDs will be compared

to those control limits listed in Table 5.

The data generated will, whenever possible, be input to the laboratory

database management system. Analyst's work sheets will be filed for one year as a

temporary record. When approved and signed, data reports and pertinent

information will be reported to GE.

The following analyses will be performed on the Temporal Water Column

Monitoring Program samples; total dissolved solids (TDS), conductivity, alkalinity,

total suspended solids (TSS), total organic carbon (TOC), dissolved organic carbon

(DOC), and PCBs. Analyses to be performed on the Float Survey samples include:

TDS, conductivity, alkalinity, TSS, TOC, DOC, and PCBs; these analyses will also be

performed on High-Flow Sampling Program samples. TSS will be performed on the

Suspended Solids Study samples. Analyses to be conducted on the Sediment samples

will include: bulk density, percent moisture, pore water TOC, pore water PCBs, solids

PCBs, and solid TOC.

Complete descriptions of analytical procedures to be used in the field and

laboratory are described by NYSDEC (NYSDEC, 1989). A list of the laboratory

analytical procedures to be used is presented in Table 2.

7.02 Field Analytical Procedures

Field analytical procedures will follow the same general principles and

practices as laboratory analytical procedures. The percentage of quality control

samples to be taken per total number of samples will be the same as for laboratory

analyses and is listed on Table 4.
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SECTION 8 - DATA REDUCTION. VALIDATION. AND REPORTING

8.01 General

OBG Laboratories, Inc. and Northeast Analytical, Inc., will be conducting

analysis on collected samples in accordance with US EPA protocols. Data reduction

and laboratory validation will be incorporated into the in-house effort for all

parameters.

8.02 Data Production. Handling, and Reporting

The following data handling procedures will be followed at the laboratory.

8.02.1 Data Production. Reduction, and Transcription

OBG Laboratories, Inc. and Northeast Analytical, Inc., will be

performing analyses on the environmental samples. The following data

handling procedures are employed at OBG Laboratories, Inc. and Northeast

Analytical, Inc.

8.02.1.1 OBG Laboratories. Inc.

OBC Laboratories, Inc. will perform analyses for PCBs, TDS,

conductivity, alkalinity, TSS, TOC, and DOC. The following data

handling procedures are employed by the laboratory for PCB analyses.

The gas chromatography instrumentation consists of a Hewlett-Packard

(HP) Model 5890S GC equipped with an Electron Capture Detector

and a 7673A HP Auto injection system. This auto injection system is
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used for positive identification and quantitation of sample extracts.

Output from the GC unit is processed for presentation in two forms:

a real time chromatogram and a post-run integration report. The post-

run integration report contains the following information:

• retention time,

• response factors, calculated form initial calibration curve,

• surrogate standard recoveries, and

• listing of all positively identified compounds. Quality Assur-

ance/Quality Control data such as spikes, spike duplicates,

method blanks and calibration curves are also processed and

stored in post-integration reports.

The WSI Model 32 conductance meter is used by the lab for

conductivity analyses. The Orion Model 5 A 720 and Orion 8104 Ross

Combination Probe is used for alkalinity analyses. TOC and DOC will

be performed on a Rosemount Analytical Dohrmann DC-190 Carbon

Analyses.

8.02.1.2 Northeast Analytical. Inc.

Northeast Analytical, Inc. will be performing analyses for

congener specific PCBs, percent moisture, bulk density, and sediment

TOC on environmental samples. The following data procedures are

employed by the laboratory for these analyses. The gas chromatogra-

phy instrumentation consists of a Varian Model 3400 GC equipped

with capillary on-column injection, temperature programmable oven,
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Model 8000 automatic sampler and fast time constant electron capture

detector. A data system (Dynamic Solutions, Maxima Workstation)

for chromatographic operations and integration of detector signal is

interfaced to the GC. Output from the GC system is processed into

a real time chromatogram and a sample specific report that includes

peak identification, retention time, peak name, integrated peak area,

amount of solution and sample amount. In addition, a PCB congener

report and a PCB summary report are included in the data package.

A separate QA/QC data summary report is also included with each

package detailing QA/QC data for spikes, EPA check samples,

duplicates and method blanks.

Northeast Analytical Laboratories, Inc., will use an A&D Model

ER 1804 microbalance to perform bulk-density and percent moisture

analyses. Sediment TOC analyses will be performed on a Dohrman

Analyzer.

8.02.2 Data Distribution

Following final review by the appropriate Group Leaders, Quality

Assurance Personnel and Manager of Analytical Services, a single copy of the results

of the analytical determination will be shipped to O'Brien & Gere Engineers, Inc.
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8.02.3 Reporting

Analytical data packages, which are fully validatable and document

sample preparation, extraction, and analysis, will be provided for each

analysis. Data report forms will be securely bound and all pages will be

sequentially numbered.

The analytical data reports will include the following information:

• case narrative,

• date of sampling,

• case file,

• description of samples,

• description of sample extraction and clean-up procedures,

• indication of analytical method,

• analytical results of all samples plus trip blank, field blank, and

method blank (including tentatively identified compounds, if

applicable),

• analytical results of QA/QC sample analyses,

• summarized calibration data,

• detection limits for parameters analyzed,

• QA/QC data summaries (i.e. MS/MSD results and summaries),

• copy of completed chain-of-custody forms,

• notebook accountability record,

• appropriate raw instrument outputs (e.g. GC/MS spectral

printouts), and

• example calculations for each analysis.
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Review and cross checking procedures will be conducted according to

standard operating procedures of the laboratory and will ensure that the raw

data and calculation results are properly, completely, and accurately

transferred to the reporting format used by the laboratories' CLP programs.

8.03 Data Validation

The laboratory validation process begins with the group leaders who will

review the raw and reduced data for possible calculation and transcription errors.

Additionally, the group leaders will check unusually high or low parameter values.

The Laboratory QA Coordinator will perform a final laboratory validation of the

data which will include a review of quality control sample analyses and data

completeness. The laboratory report will then be reviewed and approved by the

manager of analytical services prior to its release.

Prior to submittal of the data to the Project Manager for his review, data will

be validated by O'Brien & Gere Engineers, NYSDEC-approved data validators.

Data validation is a systematic process of evaluating analytical data quality by

comparing the data generation process (sample collection through sample analysis)

to quality control criteria established prior to the initiation of the field investigation.

Data quality criteria are established based on the project data quality objectives

which are, in turn, established based on the intended use of the data. A data

validation report establishes data usability by determining the degree of adherence

to quality control criteria. As a result, sample data is determined to be usable as is,

approximate, or unusable for the particular use established by the project data quality
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objectives. A data validation report will be generated and incorporated into the

summary reports, as required.

The requirements to be checked for the validation of congener specific and

total PCB analyses data include the following:

1. Documentation Completeness

2. Holding Times

3. Instrument Performance

a. 2,2; 3,3' 4,4' 5, 6, 6' - NCBP

b. Baseline Stability

c. Chromatographic Resolution

4. Calibration

a. Initial Calibration

b. Analytical Sequence Verification

c. Continuing Calibration Verification

d. Internal Standard Area Assessment

5. Blank Analysis

a. Method Blank

b. Field/Equipment Blank

6. Surrogate Recovery

7. Matrix Spike Analysis

8. Field/Laboratory Duplicate Analysis

9. Reference Standard Analysis

10. Spike Blank Analysis

11. Compound Identification and Quantitation
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12. Overall Data Assessment

The requirements to be checked for the validation of TDS and TSS analyses

data include the following:

1. Documentation Completeness

2. Balance Calibration

3. Blank Analysis

a. Method Blank

b. Field/Equipment Blank

4. Laboratory Duplicate Analysis

5. Field Duplicate Analysis

6. Reference Standard Analysis

7. Sample Quantitation

8. Overall Date Assessment

The requirements to be checked for the vah'dation of TOC analyses data

include the following:

1. Documentation Completeness

2. Calibration

a. Initial Linearity Check

b. Continuing Calibration

3. Blank Analysis

a. Method Blank

b. Field/Equipment Blank

4. Matrix Spike Analysis

5. Laboratory Duplicate Analysis
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6. Field Duplicate Analysis

7. Reference Standard Analysis

8. Sample Quantitation

9. Overall Data Assessment

The requirements to be checked for the validation of specific conductance and

alkalinity analyses data include the following:

1. Documentation Completeness

2. Calibration

3. Blank Analysis

a. Method Blank

b. Field/Equipment Blank

4. Laboratory Duplicate Analysis

5. Field Duplicate Analysis

6. Reference Standard Analysis

7. Sample Quantitation

8. Overall Data Assessment

The requirements to be checked for the validation of bulk density and percent

moisture data include the following:

1. Documentation Completeness

2. Balance Calibration

3. Laboratory Duplicate Analysis

4. Field Duplicate Analysis

5. Reference Standard Analysis
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6. Sample Quantitation

7. Overall Data Assessment
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SECTION 9 - QUALITY CONTROL CHECKS

9.01 PC Checks

9.01.1 Laboratory

The numbers of QA/QC samples that must be taken for each sample

matrix are listed in Table 4. Table 5 contains information regarding the

audits, frequency and control limits for acceptability. Upon completion of

analysis, the results of QA/QC data will be reviewed to verify compliance

with the criteria listed. When results are reported to the Quality Assurance

Officer, QA/QC data will be included in the package for review. Matrix

spikes and surrogates will be used to monitor the methodology and recoveries

will be compared to the QA/QC criteria presented in Table 5. Matrix spike

duplicates and duplicate samples will be incorporated as an indicator of the

precision of the sample results. The relative percent difference calculations

will also be compared to the QA/QC criteria presented in Table 5.

Approximately ten percent of the congener specific sediment sample

which are to be analyzed by Northeast Analytical Laboratories, will be

analyzed in duplicate by OBG Laboratories. Ten percent of the Temporal

Water Column Monitoring Program congener specific PCB samples will also

be analyzed by both labs. This data will be used as a Quality Control check.

9.01.2 Field

Field instrument calibrations will be performed daily. Calibrations will

be performed for equipment used in field activities according to manufactur-
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ers recommendations. The calibration range will be designed to encompass

the sample readings. The standards used in the field will be checked and

replaced with fresh standards as they expire. Instrument conditions and

calibration procedures will be checked by the Sampling Team Leader.

9.02 Field Sampling Quality Control

Field sampling crews will always be under the direct supervision of a field

sampling leader. Bound log books and appropriate data sheets will be used to

document the collection of samples and data so that any individual sample or data

set can be traced back to its point of origin, sampler and sampling equipment used.

Sampling will be performed according to the methods provided in this document.

Blind field duplicate samples will be collected by the sampling team. These samples

will be sent to the laboratory for analysis in conjunction with the environmental

samples. Field sampling precision will be evaluated through the relative percent

difference (RPD) of the duplicate sample analyses results. Control limits for field

duplicate precision have been established and may be found on Table 5. Decontami-

nation of sampling equipment will be verified through the analysis of equipment

blanks. Proper chain of custody protocols, as presented in this document, will be

followed.

O'Brien & Gere Engineers, Inc. 49 May 28, 1993

319825



SECTION 10 - PERFORMANCE AND SYSTEM AUDITS

O'Brien & Gere has designated a Quality Assurance Officer as indicated in

Table 1. A performance audit consisting of analysis of appropriate blanks, spiked

samples, and standard solutions will be performed. The specific schedule for

QA/QC auditing is presented in Table 5. O'Brien & Gere's Quality Assurance

Officer will maintain a record of such audits. These audits will test not only the total

system's response, but major measurement methods. O'Brien & Gere's Quality

Assurance Officer will report to the Project Coordinator the result of the assessment

of the accuracy, precision, and completeness of the data, results of the performance

and system audits, and any problems encountered in the analytical procedures. The

Quality Assurance Officer, and Data Validator, in conjunction with the Laboratory

QA Coordinator, the analyst, analyst's supervisor, and Project Coordinator will

formulate recommendations to correct any deficiencies in the analytical protocols or

data. These corrective measures will be in accord with on-going good laboratory

practices and the overall QA/QC Program.

A field performance audit consisting of an on-site QA/QC audit will be

performed by O'Brien & Gere's Quality Assurance Officer at least once during the

field program. The audit will evaluate the adherence of the field program to the QA

program outlined in this QAPP. O'Brien & Gere's Quality Assurance Officer will

maintain a record of such audits. O'Brien & Gere's Quality Assurance Officer will

report the results of the audit to the Program Coordinator. The Quality Assurance

Officer and the Program Coordinator will formulate recommendations to correct any

deficiencies in the field program.
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SECTION 11 - PREVENTIVE MAINTENANCE

Preventive maintenance procedures will be carried out on field equipment in

accordance with the procedures outlined by the manufacturer's equipment manuals.

Field equipment used during this project will have a specific maintenance instruction

sheet accompanying it. Maintenance activities involving field equipment will be

recorded in a field log book.

A preventive maintenance schedule is followed and a maintenance log is kept

for each laboratory instrument. Instrument downtime will be kept to a minimum, by

maintaining service contracts on essential instrumentation and maintaining a supply

of critical spare parts. OBG Laboratories, Inc. and Northeast Analytical, Inc., staff

is experienced in cleaning, maintaining, and troubleshooting instrumentation.

Maintenance, whether performed by laboratory or manufacturer personnel, is

documented the appropriate instrument log. Log entries include the reason for

maintenance, maintenance performed, date and initials of person in charge during

maintenance.
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SECTION 12 - DATA ASSESSMENT PROCEDURES

The Laboratory Quality Assurance Coordinators and the Quality Assurance

Officer will be responsible for data assessment. Data quality assessment will be

based on instrument tuning criteria, calibration and performance, surrogate

recoveries, blanks and the analysis of quality control samples. Procedures for data

assessment will be consistent with those recommended by the NYSDEC Analytical

Services Protocol for the U.S. EPA Contract Laboratory Program.

Precision and accuracy will be assessed utilizing control charts. Control charts

will consist of bar-line graphs which provide a continuous graphic representation of

the state of each analytical procedure. Control charts are utilized by OBG

Laboratories and NEA Laboratories, to identify problems before corrective action

procedures become necessary. For example, 6 to 7 points in succession below the

mean may indicate deterioration of a reference standard or spiking solution. The

reference or spiking solution can be remade and the next few data points assessed

to determine if the trend was in fact due to deterioration of the solution. Trend

analysis, is essential in assisting the laboratory QA Coordinator in pinpointing

possible problems in the analytical procedure before an "out of control" situation

develops. The analytical laboratory will also utilize wai-^ng limits set at ± 2 standard

deviations of the mean to assist in determining procedural problems before "out of

control" situations develop. Reducing "out of control" situations is important to

produce valid analytical data in a timely fashion, since reanalysis time is minimized.

In general, the accuracy of the methods will be determined by spiking the

sample matrix with the analyte. The spiking levels will be selected to bracket the
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concentration of interest. Percent recoveries of the spikes will be calculated and

compared to the limits presented in Table 5. The precision of the methods will be

determined by the analysis of matrix spike and laboratory and field duplicate

samples. The precision will be evaluated by calculating the relative percent

difference (RPD) between the duplicates. Relative percent difference calculations

will be compared to the limits presented in Table 5.

The definitions and equations used for the assessment of data quality are the

following:

a. Accuracy and Precision - Accuracy is a measure of the nearness of an

analytical result, or a set of results, to the true value. It is usually

expressed in terms of error, bias, or percent recovery (%R).

Normally the term "accuracy" is used synonymously with

"percent recovery". It describes either the recovery of a synthetic

standard of known value, or the recovery of known amount of analyte

(spike) added to a sample of known value. The percent recovery

(%R) or "accuracy" can be calculated by using:

1. standards: %R = (observed value/true value) x 100

2. spikes: %R = (cone, spike + sample) - sample x 100
cone, spike

Precision refers to the agreement or reproducability of a set of

replicate results among themselves without assumption of any prior

information as to the true result. It is usually expressed in terms of the

percent difference or relative percent difference.
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b. Average - The average or arithmetic mean (X) of a set of n values

(Xi) is calculated by summing the individual values and dividing by n:

X = (Exi i= l ton)/n

n = number of values

c. Range - The range (R;) is the difference between the highest and

lowest value in a group. For n sets of duplicate values (X2, Xx) the

range (R;) of the duplicates and the average range (R) of the n sets

are calculated by:

RJ = X2 - X!

and

R = ERi i= l ton/n

d. Standard Deviation and Variation - The standard deviation (S) of a

sample of n results is the most widely used measure to describe the

dispersion of a data set. It is calculated by using the equation.

where X is the average of the n results and Xi is the value of

result i. Normally, X ± S will include 68% and X ± 2S about

95L,<J of the data in a normal distribution curve.

The variance is equal to S2. The percent relative standard de-

viation (%RSD) or coefficient of variation (CV) is the standard

deviation divided by the mean and multiplied by 100, i.e,

CV = 100S/X
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The Laboratory QA Coordinator, with individual laboratory group leaders, will

identify any data that should be rated as "unacceptable", based on the assessment of

the QA/QC criteria.
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SECTION 13 - CORRECTIVE ACTION

Corrective action procedures will be implemented based on unacceptable

audit results or upon detection of data unacceptability. Two types of audits will be

performed during this investigation. The data generation process will be audited by

assessing adherence to laboratory control limits specified in Table 5 and the field

program will be audited by assessing adherence to the procedures outlined in this

QAPP. If required, corrective action procedures will be developed on a case-by-case

basis. The enacted corrective actions will be documented in the appropriate

laboratory notebook, instrument log, or case file.

Generally, the following actions may be taken. When calibration, instrument

performance, and blank criteria are not met, the cause of the problem will be located

and corrected. The analytical system will then be recalibrated. Sample analysis will

not begin until calibration, instrument performance, and blank criteria are met.

When matrix spike, reference standard or duplicate analyses are out of control,

samples analysis will cease. The problem will be investigated. Depending on the

results of overall quality control program for the sample set, the data may be

accepted with qualification or rejected. If the laboratory rejects data, those samples

will be reprepared and reanalyzed. If matrix interferences are suspected, samples

will be subjected to one or more of the clean-up techniques specified in the analytical

methods. If QC criteria are met upon reanalysis, only the new results are to be

reported. If quality control criteria are still not met upon reanalysis, both sets of

sample results will be reported. The laboratory will make every reasonable effort to

correct quality control excursions and to document the presence of matrix interfer-
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ences. In this way, unnecessary resampling of difficult matrices may be avoided.

However, if matrix interferences are not documented resampling may be required.

Corrective actions for the field investigation program, if required, will

generally involve altering the incorrect field procedure to match the guidelines set

forth in this QAPP. If problems arise with procedures or guidelines set forth in this

QAPP, the Quality Assurance Officer and the Project Manager will formulate a

corrective action.
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SECTION 14 - QUALITY ASSURANCE REPORTS TO MANAGEMENT

The deliverables associated with the Tasks identified in the Work Plan will

contain separate QA sections in which data quality information collected during the

Task is summarized. Those reports will be prepared by the Project Manager and will

include the Quality Assurance Officer Report on the accuracy, precision, and

completeness of the data and the results of the performance and system audits.
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TABLE 1

General Electric Company
Hudson River Project

Sampling and Analysis Program

PRIMARY CONTACTS

Name and
Responsibility

John Haggard
Manager - Hudson River Project

Edwin Tifft, Ph.D.
Project Officer

James R. Rhea, Ph.D.
Project Manager

Michael A. Caputo
Quality Assurance Officer

David Hill
OBG Laboratories, Inc.
Quality Assurance Coordinator

Organization
and Address

General Electric Company
1 Computer Drive South
Albany, NY 12205

O'Brien & Gere Engineers, Inc.
5000 Brittonfield Pkwy
Syracuse, NY 13221

O'Brien & Gere Engineers, Inc.
5000 Brittonfield Pkwy
Syracuse, NY 13221

O'Brien & Gere Engineers, Inc.
5000 Brittonfield Pkwy
Syracuse, NY 13221

OBG Laboratories, Inc.
5000 Brittonfield Pkwy
Syracuse, NY 13221

Phone Number

(518) 458-6619

(315) 437-6100

(315) 437-6100

(315) 437-6100

(315) 437-0200

Robert Wagner
Northeast Analytical, Inc.
Quality Assurance Coordinator

Northeast Analytical, Inc.
301 Nott Street
Schenectady, NY 12305

(518) 346-4592

319837



TABLE 2

General Electric Company
Hudson River Project

Sampling and Analysis Program

ANALYTICAL METHODS TO BE USED AT THE HUDSON RIVER PCBs SITE

PARAMETER

WATER ANALYSES
Filterable Solids (TSS)
Non-filterable Solids (TDS)
Total Organic Carbon (TOC)
Dissolved Organic Carbon (DOC)
Alkalinity
Specific Conductivity
Congener Specific PCB

SEDIMENT ANALYSES
Bulk Density
% Moisture
Total Organic Carbon (TOC)
Porewater TOC
Congener Specific PCB
Porewater Congener Specific PCB
Total PCB
TCL Metals:

ICAP
Mercury
Arsenic
Selenium
Thallium

METHOD NUMBER AND
REFERENCE

160.1 (1)
160.2 (1)
415.1 (1)
415.1 (1)
310.1 (1)
205 (1)

NEA-608CAP (2)

(3)
(3)

9060 (4)
415.1 (1)

NEA-608CAP (2)
NEA-608CAP (2)

8080 (4)

200.7 CLP-M (5)
245.2 CLP-M (5)
206.2 CLP-M (5)
270.2 CLP-M (5)
279.2 CLP-I : (5)

(1) USEPA, 1983
(2) NEA, 1990
(3) Page, 1982
(4) USEPA, 1986
(5) NYSDEC, 1989
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TABLES

General Electric Company
Hudson River Project

Sampling and Analysis Program

SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIME REQUIREMENTS
FOR ANALYSIS OF HUDSON RIVER PCBs SITE SAMPLES

PARAMETER

WATER ANALYSES

TSS

TDS

TOO

Congener Specific PCB

SAMPLE CONTAINER

500-ml plastic bottle

500-ml plastic bottle

100-ml plastic bottle

2-liter glass bottle with
teflon lined cap

PRESERVATION

cool to 4 C

cool to 4 C

cool to 4 C
H,SO4 to pH < 2

cool to 4 C

SEDIMENT ANALYSES

% Moisture
Bulk Density

Congener Specific PCB

TOC

Total PCB

TCL Metals

8— oz wide— mouth glass
jar with teflon lined cap

8-01 wide-mouth glass
jar with teflon lined cap

8— OB wide— mouth glass
jar with teflon lined cap

S-OE wide-mouth glass
jar with teflon lined cap

8-01 wide— mouth glass
jar with teflon lined cap

cool to 4 C

cool to 4 C

cool to 4 C

cool to 4 C

cool to 4 C

HOLDING TIME

7 days

7 days

28 days

5 days to extraction
40 days to analysis

NA

5 days to extraction
40 days to analysis

28 days

6 days to extraction
40 days to analysis

6 months (except
mercury 28 Days)
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TABLE 4

General Electric Company
Hudson River Project

Sampling and Analysis Program

NUMBER OF FIELD QUALITY CONTROL SAMPLES TO BE COLLECTED
AT THE HUDSON RIVER PCBs SITE

PARAMETER

TSS

TDS

TOC

Congener Specific PCB

Bulk Density

% Moisture

Total PCB

TCL Metals

SAMPLES

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

MATRIX SPIKE

NA

NA

5%

S%

NA

NA

5%

596

MATRIX SPIKE
DUPLICATE

NA

NA

NA

NA

NA

NA

5%

NA

DUPLICATE

5%

656

5%

5%

5%

5%

S96

596

FIELD/EQUIPMENT
BLANK

5%

5%

5%

5%

NA

NA

5%

5%

NOTES: TBD - To be determined
Temporal Duplicates will be collected at a rate of 5% of total samples for the Source Characteraation program.
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TABLES

General Electric Company
Hudson River Project

Sampling and Analysis Program

LABORATORY CONTROL LIMITS
Total PCB - US, EPA Method 8080

AUDIT

5 point initial calibration curve
utlizing standards containing the
compounds of interest

Continuing Calibration
Verification

Method Blank Analysis

Surrogate Analysis
(Decachlorobiphenyl)

Matrix Spike/Matrix Spike
Duplicate Analysis

Field Duplicate Analysis

External QC Sample

Detection Limit

FREQUENCY

Prior to sample analysis and whenever
continuing calibration criteria is exceeded

At the beginning of an analysis sequence and
every 10 samples

1 per matrix and every 20 samples of similiar
matrix

All samples, blanks, duplicates, spikes and external
check standards

1 per matrix and every 20 samples of similiar
matrix

1 per matrix and every 20 samples of similiar
matrix; provided by sampling crew

1 per matrix type and every 20 samples of similiar
matrix, if available; must be prepared and analyzed
in the same manner as samples

Not applicable

CONTROL LIMITS

If %RSD <20% use average calibration factor for
quantitation; If %RSD >20% use calibration curve for
quantitation.

%D < 15% for quantitation column

Less than MDL for all compounds of interest, and peaks
that would interfer with sample
identification or quantitation must not be present

Percent Recovery must be within those limits established
by the analytical laboratory and retention time shift for
decachlorobiphenyl must be within 2% for packed
column analyses

Percent Recovery must be within those limits
established by the analytical laboratory

%D for soil <_ 50% for values 5xMDL
%D for waters <. 35% for values 5xMDL
When values are <5xMDL criteria is ,+MDL

Within established recovery limits for a 50ug/ml standard

Ippm for sediment samples based on wet weight

vo
00



TABLE 5 (continued)

General Electric Company
Hudson River Project

Sampling and Analysis Program

LABORATORY CONTROL LIMITS
Congener Specific PCB: Northeast Analytical Inc. Method 1-608CAP

w
H
vo
00

AUDIT

3 Point Initial Calibration
utilizing mixed Aroclor
standard 1232,1248, and 1262

Continuing calibration
utilizing Performance
Standard of mixed Aroclors
(1232/1248/1262)

Chromatographic Resolution

Matrix Spike Analysis

Laboratory/Field Duplicate
Analysis

Retention Time Windows

Method Blank Analysis

FREQUENCY

Prior to sample analysis and whenever Performance
Standard for continuing calibration does not meet
criteria

At the beginning of an analysis sequence and every 10
samples

Evaluate with each analysis of the Performance
standard

1 per matrix type and every 10 samples of similiar
matrix

1 per matrix type and every 10 samples for laboratory
duplicates and every 20 for field duplicates samples of
similiar matrix

Must be established prior to sample analysis with the
analysis of three standards in a minimum of a 72 hour
period and daily using the Performance Standard in
the continuing calibration

1 per matrix type and every 20 samples of similiar
matrix

CONTOL LIMITS

If %RSD <20% use average RRF for quantitation; If
%RSD >20% use calibration curve for quantitation
For congeners not found in standards, RRFs from Mullin
et al, 1984 may be adjusted for specific data analysis and
quantitation (see method Appendix B)

For congeners #6 and #205 %D between actual and
expected value must be <30%
For congeners #61,181,44 and 180 %D between actual and
expected values must be < 10%

Resolution must be sufficient to separate congeners 17 and
18 into two peaks with a valley less than half the height of
congener 17.

%Rccovery must be within 70%-130%

%RSD <2S% for PCB concentrations >. OJppm and
%RSD <SO% for PCB concentrations < OJppm

Retention time window is defined as the absolute retention
time of the continuing calibration standard _+_ 3 x standard
deviation determined from initial 3 standard analysis

Less than the MDL for all the compounds of interest and
peaks that would interfere with compound identification
and quantitation must not be present

to



TABLE 5 (continued)

General Electric Company
Hudson River Project

Sampling and Analysis Program

LABORATORY CONTROL LIMITS
TSS: U.S. EPA Method 160.1 / TDS: U.S. EPA Method 160.2

AUDIT

Drying time/temperature

Laboratory Duplicate

External Check Sample

Method Blank Analysis

FREQUENY

Record drying time/ temperature for each
analytical batch

Every 20 samples

Every 10 samples

Every 20 samples

CONTROL LIMITS

TDS: 103- 105 C for 1 hour
TSS: 180 C for 1 hour after evaporating at

103-105 C

%D < 2096

^Recovery 8096-120%

Less than the method detection limit
(MDL)
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TABLE 5 (continued)

General Electric Company
Hudson River Project

Sampling and Analysis Program

LABORATORY CONTROL LIMITS
Total Organic Carbon: U.S. EPA Methods 415.1/9060

AUDIT

Continuing Calibration

3 Point Linearity Check

Laboratory Duplicate

Matrix Spike

Sample Results

Method Blank

FREQUENCY

Every 10 sample*

Daily

1 per matrix and every 10 sample* of
similiar matrix

1 per matrix and every 10 samples of
similiar matrix

Every sample

1 per matrix and every 10 samples of
similiar matrix

CONTROL LIMITS

Actual value must be within +/— 10% of
expected.

RSD < 10%

%D< 20% for waters
%D < 35% for sediment/soils

% Recovery 7E%-125%

Every sample will be run in duplicate,
result reported with standard deviation of
two runs.

Less than MDL
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TABLE 5 (continued)

General Electric Company
Hudson River Project

Sampling and Analysis Program

LABORATORY CONTROL LIMITS
TCL Metals rsediment samples^ U.S. EPA Methods 200.7/245.2/206.2/270.2/279.2

AUDIT

Initial Calibration

Continuing Calibration Verification

Calibration Blank

Preparation Blank

CRDL Standard Analysis

Laboratory Duplicate Analysis

Matrix Spike Analysis

Laboratory Control Sample

ICP Analysis

Furnace Analysis

Instrument Detection Limits

FREQUENCY

Each time the instrument is set— up (ICP
with a minimum of 2 standards; furnace AA
with 4 standards)

Immediately after initial calibration,
every 10 samples and at the end of an
analysis run

Prior to sample analysis, every 10 samples
and at the end of an analysis run (after
every continuing calibration standard)

1 per matrix, 1 per digestion batch and
every 20 samples of similiar matrix

ICP: at the beginning and end of analysis;
AA: prior to sample analysis

1 per matrix, 1 per digestion batch and
every 20 samples of similiar matrix

1 per matrix, 1 per digestion batch and
every 20 samples of similiar matrix

1 per matrix, 1 per digestion batch and
every 20 samples of similiar matrix

Interference Check Sample (ICS): at the
beginning and end of analysis sequence
Serial Dilution Analysis: for each matrix
and for each sample delivery group
whichever is more frequent

Every sample must be injected hi duplicate
and spiked; Method of Standard Additions
is required when sample absorbance or
concentration is > 60% of spike
concentration and %recovery is not within
85%-115%

Quarterly

CONTROL LIMITS

Calibration correlation coefficients for
furnace AA :> 0.995

^Recovery 90%-110%

Less than CRDLs

Less than CRDLs

^Recovery 80%-120%; except for
mercury — CRDL not required

%D < 35% for sediment analyses

^Recovery 7S%-125%

Values must be within those defined by
EPA or EPA certified manufacturer of
reference standard

ICS: ± 20% of true value
Serial Dilution: %D <10% when sample
concentration is > 50 x IDL

%RSD of duplicate injections < 20%
^Recovery of spikes 85%~11S%

Must be at or lower than CRDLs
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FIGURE 3

SAMPLE LABEL

NC.

Sample Description:.

Initials:

Sample Oate:____________ Sample Time:.

Project No.:____________ Lab No.:___

Date Received:___________ Time Received:.

Preservation: _____________________
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GE HUDSON RIVER PROJECT
SAMPLING AND ANALYSIS PROGRAM

TEMPORAL WATER COLUMN MONITORING PROGRAM

FIELD LOG

SITE

Bakers Falls Bridge

Rt. 197 Bridge

Thompson Island Dam

Battenkill

Rt. 29 Bridge

Stillwater Bridge

Hoosic River

Rt. 4 Bridge

DATE TIME DEPTH TO
WATER LINE

NUMBER OF
3 FT. INTERVALS

WATER
DEPTH

WATER
TEMP.(C)

WATER
VELOCITY

COMMENTS/
OBSERVATIONS

/

Weather Data:
Temperature_
Wind_____ Sampled by:.
Precipitation.



FIGURE 5

QBRIENCGERE SAMPLING LOG

Client:
Weather:

Sampled by:.

I.D. Date Tim« Type 8 Volume
of Sample PH SPCOND Temp. Comments
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FIGURE 6

Sample Run #_ GE HUDSON RIVER PROJECT
HIGH FLOW WATER COLUMN MONITORING PROGRAM

CREW #1
FIELD LOG

SITE

Rt. 197 Bridge

Snook Kill

Moses Kill

Thompson Island Dam

DATE TIME DEPTH TO
WATER LINE

NUMBER OF
3 FT. INTERVALS

WATER
DEPTH

WATER
TEMP.(C)

WATER
VELOCITY

COMMENTS/
OBSERVATIONS

Weather Data:
Temperature_
Wind____ Sampled by:.
Precipitation.
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FIGURE 8

GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

Fall 1991

ROGERS ISLAND AUTO-SAMPLER
FIELD LOG

Date Sample Time Comments

319854



IKC 9

GENERAL ELECTRIC/HUDSON RIVER SEDIMENT SURVEY
Field Sampling Logsheet Date.

Weather Conditions:
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GENERAL ELECTRIC/HUDSON RIVER SEDIMENT SURVEY
Field Laboratory Logsheet

Date:____
Page:___of_

Signed:.



FIGURE 11

GENERAL ELECTRIC/HUDSON RIVER SEDIMENT SURVEY
COMPOSITE LOGSHEET

COMPOSITE NUMBER:.
OVERALL VISUAL DESCRIPTION:.
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O'Brien & Gere Engineers, Inc.
Edwin C. Tifft, Jr., Ph.D.

Executive Vice President and Chief Scientist

PROFESSIONAL
PROFILE

Education Syracuse University, 1971, Ph.D./Chemistry
University of Rochester, 1966, BA/Chemistry

MANAGEMENT
RESPONSIBILITIES

As Executive Vice President, Dr. Tifft directs the activities of five
divisions comprising scientists and engineers from a variety of disciplines.
These divisions are primarily engaged in:

• hazardous waste management
• environmental liability assessments and compliance audits
• environmental licensing and permitting

These activities include remedial investigations/feasibility studies
(RI/FS), RCRA facility investigations (RFI) and corrective action
programs, hydrogeologic studies, health and safety audits, asbestos
remediation, solid waste, and a broad range of issues relating to
environmental toxicology.

Dr. Tifft has served as an expert witness in adjudicatory hearings and
lawsuits on behalf of the firm's clients. His strong sense of client
advocacy and credibility are recognized in both academic circles and in
the regulatory community, and his testimony has consistently led to
favorable decisions for these clients.

Dr. Tifft also serves as President of OBG Laboratories, Inc., and is a
member of the Board of Directors of several of the O'Brien & Gere
companies.

As Chief Scientist, Dr. Tifft has responsibility for the technical quality
and oversight of the scientific endeavors of the Firm. His activities
include:

• Together with the Chief Engineer, development and implementation
of the Firm's Total Quality Management (TQM) Program.

• Training in scientific matters and regulatory programs.

• Review and assistance in scientific projects and reports.
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Edwin C. Tifft, Jr., Ph.D.________________________O'Brien & Gere Engineers, Inc.

EXPERIENCE Expert Testimony

Dr. Tifft works in confidence with law firms, either as direct clients or on
behalf of other clients. He has served as an expert witness in
adjudicatory hearings and civil lawsuits. He has also presented testimony
for direct and cross examination; prepared affidavits, depositions, and
negotiation of consent decrees; and assisted in the development of
litigation strategy.

Dr. Tifft's expert testimony has consistently resulted in favorable
decisions for the firm's clients. Representative examples of his recent
testimony include:

General Electric - Testimony in support of remedial alternatives other
then dredging for the Hudson River.

Tompkins County, NY - Testimony in support of New York State
permit under 6 NYCRR 360 for a landfill.

Onondaga County, NY - Testimony in support of the air and solid waste
permits for a 980 ton per day waste-to-energy facility.

Hazardous Waste Management

Dr. Tifft has directed and performed a variety of services to characterize
hazardous waste sites and evaluate remedial alternatives. He has
directed over one hundred Superfund and RCRA investigations for
public and private sector clients throughout the country. Dr. Tifft
emphasizes the development of cost-effective work plans, and the
successful negotiation, and implementation of these plans through the
regulatory process.

Several of the projects Dr. Tifft has directed have successfully
implemented innovative remediation technologies in spite of regulatory
and public opposition. These technologies have included:

• natural biodegradation
• soil washing
• low temperature thermal desorption

A recent example is an RI/FS directed by Dr. Tifft at a disposal site in
EPA Region V that contained wood tars from a former charcoal
manufacturer. The Record of Decision (ROD) specified in-situ natural
biodegradation for the ground water operable unit, in spite of strong
opposition from the state agency. This decision led to savings of several
million dollars for the PRPs. Dr. Tifft has also directed the ongoing
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O'Brien & Gere Engineers, Inc.________________________Edwin C. Tifft, Jr., Ph.D.

work in support of anaerobic dechlorination of PCBs at a site in EPA
Region II.

Dr. Tifft's services on hazardous waste sites include RI/FS and corrective
action programs. Projects have included ground water, surface water,
soil, sediment, and air quality sampling, analysis, and hydrogeologic
investigations, transport modeling, risk assessments, cost benefit analyses,
and quality assurance/quality control plans, and have addressed

• low level radioactive waste • PCBs
• mixed wastes • coal tar residues
• heavy metals • solvents

Dr. Tifft is conversant with prescribed New York State procedures for
the remediation of inactive hazardous waste disposal sites
(Environmental Conservation Law Article 27 and 6 NYCRR375), with
assessment techniques required by the New York State Department of
Environmental Conservation (NYSDEC) in both Phase I and Phase II
investigations, and with the categories used for sites. He is cognizant not
only of the existing regulations, but also of the manner in which they are
applied, particularly through State-issued Technical Assistance Guidance
Memoranda (TAGMs).

Dr. Tifft has conducted Phase II investigations, and has reviewed Phase
II investigations performed by New York State personnel. This extensive
experience provides the benefit not only of a comprehensive
understanding of regulatory procedures, but also of established
relationships with personnel in NYSDEC's Albany office and regional
offices.

A recent example of Dr. Tifft's hazardous waste management experience
in New York State is an RI/FS conducted at an inactive landfill that had
received industrial and municipal waste for 25 years. The RI/FS Work
Plan, Health and Safety Plan (HASP), and Quality Assurance Project
Plan (QAPP) were approved by NYSDEC; project includes Interim
Remedial Measures to reduce risk of exposure and minimize costs and
public concern.

Other hazardous waste management programs directed by Dr. Tifft
include:

Representative hazardous waste management projects with which Dr.
Tifft has been involved recently include:
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RI/FS at an inactive landfill in New York State that had received
industrial and municipal waste for 25 years. The RI/FS Work Plan,
Health and Safety Plan (HASP), and Quality Assurance Project Plan
(QAPP) were approved by NYSDEC; project includes Interim Remedial
Measures (IRMs) to reduce risk of exposure and minimize costs and
public concern.

RI/FS at National Priority List (NPL) site in Wyoming; involved the
study of a 60-acre residential subdivision surrounded by industrial
development strip. Major consideration was ground water contamination
originating from multiple industrial sources adjacent to the subdivision.
The ROD released client from liability for one of the operable units.

RI/FS at Crab Orchard National Wildlife Refuge, Illinois, which was
placed on NPL because of PCBs observed in lake sediments. Study
includes evaluation of 33 sites adjacent to active and abandoned
industrial operations.

RI/FS for a major chemical company and three responsible parties at a
wood tar disposal site in Michigan; tar materials on ground and surface
water at this National Priority List site contained PAHs.

RCRA Corrective Action program for an automobile manufacturing
facility in EPA Region n. This site involved PCBs.

Environmental Liability Assessments

Dr. Tifft directs environmental liability assessments to determine if real
property to be transferred carries liabilities that might compromise its
value or future uses. He has directed environmental liability assessments
for a broad range of clients, including legal firms, developers, and
lenders. Properties have included underground storage tanks, asbestos-
containing building materials, electrical components with PCBs,
hazardous wastes disposed of on the property, and other materials that
compromise the marketability of the property. Projects have addressed
historic use of the property, as well as potential contamination from
adjacent properties.

Dr. Tifft performs both qualitative assessments ("Phase I") and
quantitative assessments ("Phase II11), which include the estimated costs
for remedial work. These cost estimates have been used in client
negotiation. In addition, Dr. Tifft has given more than 75 presentations
on environmental liability assessments to bankers, realtors, developers,
and attorneys.
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Representative environmental b'ability assessments include:

Beveridge & Diamond, P.C. - Assessment of 26 facilities (agricultural
chemical production and engineered products) in connection with
submission of an SEC liability statement; performed to determine extent
of present and potential environmental liabilities corporate-wide.

Clayton & Dubilier, Inc., NYC - Preacquisition assessment for purchase
of major electronics firm's typewriter, keyboard, and business services
division at an estimated cost of $1.6 billion.

Assessment in conjunction with sale of microelectronics manufacturing
facility in Boston, MA; focused on compliance with applicable
environmental regulations and potential liability exposure from past and
present site operations.

Assessment of four manufacturing/assembling facilities for electronics
manufacturer, as part of corporate-wide survey for environmental
compliance status.

Assessment of four trucking terminals; focused on review of RCRA
regulations and their applicability to waste streams generated by the
facility.

Environmental Licensing and Permitting

For both industrial and municipal clients, Dr. Tifft has developed
environmental impact statements, siting studies, and permit and license
applications. He has also presented testimony in support of these
projects, which have involved complex and controversial issues such as
dioxin emissions, wetlands, historic sites, and strong opposition from
sectors of the public. This work has occasionally been challenged in state
or federal court and has always been upheld.

The environmental licensing and permitting projects directed by Dr. Tifft
were developed under numerous environmental regulations including 6
NYCRR 360 (New York State solid waste management), federal PSD
requirements (Prevention of Significant Deterioration), Article 7
(transmission lines) of the New York Public Service Commission Law,
the New York State Pollution Discharge Elimination System (SPDES),
and regulations of the FERC (the Federal Energy Regulatory
Commission). Many of the projects required a draft or final
environmental impact statement, or both (DEIS and FEIS,) and other
permits. Representative projects include:

Cogeneration Facility, Syracuse, NY - Prepared documentation that led
to NYS DEC approval for 80 megawatt natural gas co-generation facility;
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also required permits for gasoline and propane storage. Project included
PSD permit, PSC Article 7 procedures for steam line, and DEIS-FEIS.

Seneca Meadows (Tantalo) Landfill, Waterloo, NY - Municipal landfill
covering 250 acres. Project included 6 NYCRR 360 permit and DEIS.

Tompkins County Landfill, Ithaca, NY - 600-acre site with 130 acres for
landfill and 50 to 60 acres for solid waste cells. Project included six
NYCRR 360 permits and DEIS-FEIS.

Development Company, NY - Environmental impact statement and
water supply plan for 400 room hotel and 300 unit condominium
complex; included potential aesthetic impacts and conservation of
sensitive natural resources.
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O'Brien & Gere Engineers, Inc.
James R. Rhea, Ph.D.

Senior Project Manager

PROFESSIONAL
PROFILE

Education

Professional
Affiliations

PROJECT
MANAGEMENT
CAPABILITIES

EXPERIENCE

Ph.D., Clarkson University, 1989, Civil and Environmental Engineering
MA, State University of New York, Plattsburgh, 1984, Biology
BA, State University of New York, Plattsburgh, 1982, Environmental
Science

American Chemical Society (Division of Environmental Chemistry)
Society of Environmental Toxicology and Chemistry
American Society of Limnology and Oceanography
International Association for Great Lakes Research
Water Environment Federation

Dr. Rhea joined O'Brien & Gere Engineers, Inc. in 1988 as the firm's
Research and Development Program Coordinator. He was promoted to
Project Manager in 1991 and Senior Project Manager in 1992. He came
to O'Brien & Gere with 5 years of academic experience in applied
research involving laboratory experimentation, field verification and
modeling of the fate and effects of pollutants in the environment.

Dr. Rhea provides expertise in the areas of:

• fate and transport of chemicals in aquatic and terrestrial ecosystems
• aquatic sediment chemistry
• bioremediation of organic compounds in soil, sediments, and ground

water
• hazardous waste management

As Project Manager, he coordinates and provides technical oversight for
multi-phase, multidisciplinary programs for a broad range of industrial
clients, as well as for municipalities and the military. A representative
listing of Dr. Rhea's clients includes:

Allied Signal, Inc.
Chrysle*- Corp.
General Electric Co.
IBM
Pittston Petroleum
Rhone-Poulenc
Union Carbide
U.S. Army
City of Utica, NY

Chemical Fate and Transport

Anheuser-Busch, Inc.
Ciba-Geigy
Hercules
NL Industries
Reichhold Chemicals, Inc.
Rochester Gas & Electric
U.S. Air Force
U.S. Navy
City of Niagara Falls, NY

Dr. Rhea's experience with fate and transport of chemicals in aquatic
and terrestrial ecosystems has included bench-scale, pilot-scale, field-
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scale, and modeling studies focused on pollution mitigation and control
strategies. Representative projects include:

Electronics Manufacturer - Designed and managed a field sampling and
analysis program to identify and quantify a suspected source of PCB to
a natural river system.

Industrial Manufacturing Firm - Designed and managed a field sampling
and analysis program to monitor the spatial and temporal changes in
PCB congener distribution within a natural aquatic system and isolate
potential PCB sources.

Electronics Manufacturer - Managed a field sampling and analysis
program designed to construct an accurate conceptual model of an
aquatic food chain. Program involved the collection of water column,
sediment, and biotic samples for analysis of PCB as well as stable
isotopes of various elements.

Industrial Manufacturing Firm - Designed and managed a field sampling
and analysis program to monitor the effect of seasonal high flow events
on the fate and transport of PCB congeners in a natural river system.

Pesticide Research - Developed and conducted laboratory microcosm
research evaluating the effects of Atrazine, a broad leaf herbicide, on
aquatic ecosystem structure and functioning. Research supported by the
U.S. Environmental Protection Agency.

Aquatic Effects Assessment Model - Conceived and developed a
mathematical model describing the nutrient flux dynamics of aquatic
ecosystems in response to chemical perturbations. Research supported
by the State University of New York.

Effects of Acidic Deposition - Evaluated the direct and indirect effects
of acidic precipitation on plant chemistry in green house experiments.
Research focused on changes in chemical composition of plants exposed
to different frequencies and strengths of acid precipitation. Research
supported by the State University of New York.

Aquatic Sediment Chemistry

Dr. Rhea has extensive experience in aquatic sediment chemistry and
modelling. His work has involved bench-scale and field-scale studies on
the distribution and chemical composition of natural aquatic systems.
Representative projects include:

Electronics Manufacturing Firm - Conceptualized, designed, and
managed an intensive field sampling and analysis program designed to
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evaluate the small-scale horizontal and vertical distribution of PCBs in
a natural river system. Work included the application of state-of-the-art
statistical techniques to evaluate data collected at close intervals using a
rectangular grid system.

Chemical Manufacturer - Managed field program involving the collection
and analysis of lake sediments for subsequent analysis for mercury and
other compounds.

Electronics Manufacturing Firm - Directed the development of an
innovative technique for size fractionation of sediment particles for
subsequent analysis of PCB.

Industrial Lead Smelter - Evaluated the application of sediment quality
criteria for the remediation of stream sediments containing lead from an
industrial smelting operation.

Electronics Manufacturing Firm - Designed and managed an extensive
field sampling and analysis program to determine the large-scale spatial
distribution of PCB congeners in the sediments of a large river system.
Data valuations included assessment of the spatial distribution of PCB
reductive dechlorination processes.

Industrial Manufacturing Firm - Directed evaluations of sediment
data for the purpose of identifying PCB and organochlorine sources to
a natural aquatic system. Approach included evaluation of PCB
congener distribution patterns to identify potential sources from
historical usage.

Industrial Manufacturing Firm - Designed field sampling and analysis
program to evaluate the magnitude and extent of PCB contamination in
river sediments from an industrial manufacturer. Approach included
congener specific PCB analytical techniques to differentiate multiple
PCB sources to a major river system.

Sediment Transport Model - Conceived, developed, calibrated, and
verified a mathematical model describing major chemical, biological, and
physical reactions affecting alkalinity production and consumption within
lake sediments. Research sponsored by the Electric Power Research
Institute (EPRI) and the Empire State Electric Energy Research
Corporation (ESEERCO).

Sediment Alkalinity Flux Assessment - Conceived, designed, and
conducted field studies which measured calcite enhanced sediment
alkalinity flux in three lakes located in the Adirondack Mountains of
New York. Research sponsored by EPRI and ESEERCO.
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Sediment Cation Exchange Reactions - Conceived, developed, and
conducted bench-scale experiments evaluating calcium-hydrogen
exchange reactions on sediment particles. Research sponsored by EPRI
and ESEERCO.

Calcite Dissolution and Deactivation - Conceived, developed, and
conducted bench-scale experiments exploring the magnitude and intensity
of calcium carbonate dissolution and chemical deactivation within
simulated sediment reactors. Research sponsored by EPRI and
ESEERCO.

Bioremediation

Dr. Rhea's experience with bioremediation of organic compounds has
involved the direction and management of bench-scale and field-scale
studies evaluating the effectiveness of bioremediation of ground water,
sediments, and soils. Work has included studies on the natural
degradation of organic compounds in situ and within engineered
treatment vessels.

Chemical Manufacturing Firm - Conceptualized, designed, and directed
bench-scale studies to facilitate the design of a sequencing batch reactor
system for treatment of a high-strength hazardous waste leachate
containing volatile and semivolatile organic compounds and heavy metals.

Auto Manufacturer - Designed bench-scale studies to determine the rate
and extent of biodegradation of volatile and semi-volatile organic
compounds within an engineered bioventing cell.

Petroleum Company - Managed bench-scale testing designed to evaluate
naturally occurring biodegradation of petroleum hydrocarbons at a
former petroleum distillation and distribution center. Designed
field-scale testing studies to evaluate the effect of nutrient enrichments
on the ability of endogenous microflora to degrade petroleum
hydrocarbons.

Electronics Manufacturing Firm - Directed the evaluation of the rate and
extent of PCB biodegradation in a natural river system from congener
specific PCB sediment chemistry data.

Utility - Conceptualized and designed experiments to evaluate the effect
of photochemical pretreatment on the biodegradation of polynuclear
aromatic hydrocarbons extracted from coal tar contaminated soils.
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Hazardous Waste Management:

Dr. Rhea's experience in the area of hazardous waste management has
included a variety of tasks in connection with the identification of
technologies for the treatment of hazardous and industrial waste streams.
These tasks involve detailed analysis and interpretation of data collected
from ground water, surface water, and soils, as well as industrial
processes, evaluation of pollutant transport and fate, and the application
of specific technologies for the treatment of ground water, surface water,
soils and industrial wastes. Representative projects include:

National Chemical Manufacturing Firm - Evaluated characterization data
of concentrated wastestream to identify and experimentally evaluate
appropriate treatment technologies.

Industrial Foundry - Evaluated soil, ground water, and surface water data
from a contaminated disposal area and identified appropriate
alternatives for site remediation.

Major Chemical Manufacturer - Evaluated the fate and effects of an
accidental release of a concentrated volume of styrene into a POTW.

U.S. DOD Installation - Collected and analyzed data regarding
hazardous waste production and identified appropriate hazardous waste
minimization technologies and techniques.

Major Chemical Manufacturer - Evaluated the source and identified
appropriate alternative for the monitoring and treatment of wastewater
containing elevated concentrations of volatile organic compounds.
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O'Brien & Gere Engineers, Inc.
Mark D. LaRue

Project Designer

PROFESSIONAL
PROFILE

Education

Special
Training

Mr. LaRue joined O'Brien & Gere Engineers, Inc. in 1978 as a Research
Technician. He was promoted to Senior Research Technician in 1982;
to Researcher in 1987, and Project Designer in 1991.

SUNY Agricultural & Technical College at Delhi, 1978, AAS/Civil
Technology

40 Hour OSHA Hazardous Waste Site Operation Course
8 Hour OSHA Hazardous Waste Operations Health and Safety Training

Supervisor's Course

TECHNICAL
EXPERTISE

Hazardous waste site investigation work plan development
Field investigation program design
Pilot plant design and operation
Municipal and industrial wastewater and solid waste treatability
studies
Combined sewer overflow investigations
Remedial investigations/feasibility studies on suspected hazardous
waste sites
Ground water quality surveillance
Water quality surveillance
Interim remedial measure work plan development and design

REPRESENTATIVE
PROJECTS

HAZARDOUS WASTE SITE INVESTIGATIONS:

Experience includes development of methodology for determination of
extent of possible contamination. Design of field sampling plans.
Supervision of on-site field operations. Data interpretation and
presentation. Development and assessment of remedial alternatives.
Representative projects include:

Special Metals Corporation, New Hartford, NY - Coordinated on-site
activities for remedial investigation at Ludlow Landfill site. Assisted in
developing sampling plan for determining extent of contamination 01 soil,
sediment, surface water and ground water surrounding an active landfill.

Broome County Industrial Development Agency, Broome County, NY -
Coordinated on-site activities for remedial investigation/feasibility study
at the former Town of Conklin municipal landfill. Assisted in developing
sampling plan aimed at quantifying extent of stream sediment, ground
water and surface water contamination. Assisted in developing and
screening appropriate remedial technologies. Data interpretation and
presentation.
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Endicott-Johnson Corp., Endicott, NY - Coordinated on-site activities for
remedial investigation/feasibility study at a former underground chemical
storage facility. Activities included soil and ground water
characterization, and investigation of ground water contaminants
migrating along sewer bedding materials. Data interpretation and
presentation.

Peter Cooper Industries, Inc., Gowanda, NY - Coordinated on-site
activities for remedial investigations at two former solid waste disposal
areas which contain industrial waste materials. Investigated the extent of
contamination in ground water, surface water, soil and wetland
sediments. Assisted in developing expanded phased investigation to
correspond with feasibility study development. Assisted in data
interpretation and presentation.

Crab Orchard National Wildlife Refuge, Marion, EL - Remedial
investigation/feasibility study. Developed supplemental investigation
plan to address informational needs generated by development of
remedial technologies in the feasibility study. Data interpretation and
presentation. Site was formerly used for munitions and other
manufacturing and is on the National Priority List.

Harden Furniture, Inc., McConnellsville, NY - Development of Site
Operations Plan for Interim Remedial Measures at a former municipal
landfill. Design of on-site operations for the removal and management
of drums buried in landfill.

Stauffer Management Co., Wilmington, DE - Development of Work Plan
for Interim Remedial Measures at a former drum disposal site. Design
of on-site operations for removal and management of drums buried in
disposal trench adjacent to residential area.

Major Conglomerate, OH - Site inspection and subsequent design of
sampling plan to evaluate extent of PCB contamination in plant-wide
compressed air system.

Major Conglomerate, NY - Design of Field Sampling Plans for a
reassessment Remedial Investigation performed in a major river system.
Investigation tailored to data requirements of fate and transport
modeling exercise for PCBs in sediments. Supervision of on-site
activities including water column evaluation, sediment characterization,
sediment transport evaluation, and hydraulic characterization.
Development of sampling techniques and QA/QC procedures for the
collection of water samples containing PCBs at low part per trillion
concentrations. Data review and presentation.
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WATER TREATMENT PILOT PLANT DESIGN AND OPERATION:

Experience includes various studies for treatment plant optimization,
ozone disinfection, PCS removal, trihalomethane control, taste and odor
control. Representative projects include:

IBM, Owego, NY - Assisted with design, construction and operation of
15,000 gpd ion-exchange pilot plant designed to develop treatment
alternatives for industrial wastewater containing copper and chrome.
Successful completion of this project led to approval for design and
construction of a full scale ion-exchange wastewater treatment system.

Monroe County, NY - Design and operation of an ozone pilot plant at
the Monroe County Water Authority Shoremont Water Treatment
Facility. Evaluation of ozone disinfection on odor control and
trihalomethane formation potential.

City of Watertown, NY - Development and operation of a 7,500 gpd
pilot plant. Study included minimization of color, turbidity, and
trihalomethane formation potential.

River Treatability Study, NY - Design, construction and operation of
carbon pilot plant for research into the effectiveness of carbon treatment
of PCB contaminated water.

City of Poughkeepsie, NY - Construction and operation of a pilot plant
at the City of Poughkeepsie's water treatment facilities. Studies
evaluated optimization of PCB removal through conventional and carbon
treatment.
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O'Brien & Gere Engineers, Inc.
Michael A. Caputo
Senior Project Scientist

PROFESSIONAL
PROFILE

Mr. Caputo joined O'Brien & Gere Engineers, Inc. in 1989 and presently
works in the Environmental Toxicology Section. He was promoted to
Project Scientist in 1991 and Senior Project Scientist 1992. Prior to
joining O'Brien & Gere, Mr. Caputo worked for NUS Corporation,
Boston, MA. His responsibilities included the coordination of EPA
Contract Lab Program (CLP) activities and managing site assessment
projects. Mr. Caputo validated data packages and reviewed validations,
as well as instructed employees in CLP data validation protocols. He
also authored guidelines for an abbreviated CLP data validation protocol.

Education

Special
Training

Hobart and William Smith Colleges, 1983, BS/Chemistry
University of California at Davis, 1987, MS/Agricultural

Environmental Chemistry
and

Hazardous Waste Operations Training, 40 Hour OSHA Certification
Radiation Worker Training
Red Cross Advanced First Aid
New York State Department of Environmental Conservation Approved

Data Validator

TECHNICAL
EXPERTISE

and

Performing health hazard evaluations
Preparing Quality Control/Quality Assurance Plans, Work Plans and
Design Specifications for work to be undertaken at hazardous waste
sites
Environmental sampling protocols health hazard evaluations
Performs data validations, interpretation and usability assessments
to qualify analytical sample results according to various state and
federal agency guidelines

REPRESENTATIVE
PROJECTS

HAZARDOUS WASTE MANAGEMENT:

City of Utica, Bo-sert Site, Utica, NY - Served as Quality Assurance
Officer for a remedial program at a former metal machining facility.
The project involved the removal of PCB and mercury contaminated
wastes and the decontamination of equipment.

Confidential - Served as Quality Assurance Officer for a sampling and
analysis program. The investigation involved river sediment and water
sampling. The samples were analyzed for total and congener specific
PCBs under strict quality control guidelines.

Thaler and Thaler/Hinman, Howard and Kartell, Attorneys; Weitsman
Site, Owego, NY - Served as Quality Assurance Officer for a Phase II
investigation.
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General Electric Company, GE Aircraft Engines, Cincinnati, OH -
Served as Quality Assurance Officer for a USEPA RCRA facility
investigation. The facility develops, assembles, and tests jet engines.

City of Utica - Primoshield Site, Utica, NY - Prepared a Work Plan for
an RI/FS. The investigation involved a hydrogeological investigation and
public health evaluation of a former metal plating facility. Served as
Quality Assurance Officer for the investigation.

General Services Administration - Federal Property Resource Center,
Watertown, MA - Acted as Site Health and Safety Officer for a site
investigation which included monitoring well installation and field
sampling. Project involved mixed radioactive/chemical waste personnel
protective equipment and procedures.

RISK ASSESSMENT:

General Services Administration - Federal Property Resource Center,
Watertown, MA - Prepared a Qualitative and Quantitative Health Risk
Assessment Report pursuant to MGL Chapter 21E. The report
addressed both chemical and radioactive waste materials.

Dewitt Landfill, Town of Dewitt, NY - Prepared a conceptual site model
for the scoping of an RI/FS and Interim Remedial Measures.

HEALTH HAZARD EVALUATIONS:

US Air Force - Duluth International Airport, Site 7; Runway 13
Northeast - Prepared a Health and Safety Plan for the Stage 4, Interim
Remedial Measure (IRM) to be performed in connection with the
Installation Restoration Program. The IRM involved a subsurface
investigation and a removal operation.

Erdle Perforating Company - Prepared a Site Safety and Health Plan for
an RI/FS of a former underground tank farm.

Ashland Chemical Company - Prepared a Site Safety and Health Plan
for a subsurface hazardous waste investigation at an active chemical
manufacturing plant.

City of Niagara Falls, NY - Prepared a Site Safety and Health Plan for
a subsurface investigation in connection with a utility and road
reconstruction in an area surrounded by several chemical manufacturing
plants.
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QUALITY ASSURANCE/QUALITY CONTROL:

Town of Dewitt, NY - Prepared a Quality Assurance Project Plan for an
RI/FS of a municipal landfill.

Confidential - River Sediments PCBs Evaluation, National Priorities List,
Superfund Site - Prepared a Quality Assurance project plan for work
conducted in connection with a site investigation. The work involved
development of a CLP quality reporting and validation procedure for
congener specific PCB analyses.

Public Service Electric and Gas - Prepared a Quality Assurance Project
Plan for an RI/FS of a former coal degasification plant.

US Army Corps of Engineers - Metaltec/Aerosystems National Priorities
List Superfund site -Prepared construction specifications for a Chemical
Quality Control Plan and Site Health and Safety Plan.

National Chemical Company - Prepared a Quality Assurance Project
Plan for an RI/FS of a former wastewater lagoon area.

US Army Corps of Engineers - D'lmperio Property Site, National
Priorities List Superfund - Prepared a Chemical Data Acquisition Plan
for a pre-design bench scale wastewater treatment facility.

DATA VALIDATION:

Mr. Caputo has seven years of experience working and teaching in
inorganic and organic research labs, and has worked as a research
biochemist in a hospital biomedical lab. His work involved high pressure
liquid chromatography, gas chromatography/mass spectrometry, atomic
absorption spectrometry and wet chemistry.

Representative Site Assessment EPA CLP data validation projects
include: Annelli Property, Johnson Carlyle Machine Company, Posick
Property, Wiremold Company, Highland Avenue Landfill, City of Lowell
Landfill, J. and L. Vinagro Landfills, Washington Well #1, Nadeau
Landfill and Wessner Landfill.

Alcan Aluminum Corporation, Site #828005 - Prepared a Data
Validation/Data Usability Report for data collected in connection with
a focused remedial investigation.

Confidential - Prepared a Data Validation/Data Usability Report for
data collected in connection with a preliminary investigation of a metal
machining facility.
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Confidential - River Sediments PCBs Evaluation - National priorities list,
Superfund Site. Prepared a Data Validation/Data Usability Report for
data from the analysis of hundreds of sediment and water samples. The
samples were analyzed for total and congener specific PCBs.

Amphenol Corporation, Richardson Hill Road Landfill Site, National
Priorities List, Superfund Site - Prepared a Data Validation Report for
data collected in connection with an RI/FS.

Stauffer Management Corporation, Maestri Site - Prepared a Data
Validation/Data Usability Report for data collected in connection with
a Supplemental Remedial Investigation.

Beveridge and Diamond - Performed a data quality review of gas
chromatographic fingerprint analyses of petroleum contaminated soils
collected in connection with the investigation of a former tank farm.

Smith Corona Corporation - Prepared a Data Validation Report for data
collected in connection with the supplemental remedial investigation of
a former manufacturing facility in Groton, New York. The field
investigation involved the collection of approximately 350 water, soil, and
sediment samples.

NL Industries, Inc., National Smelting of New Jersey Site - National
Priorities List Superfund Site -Prepared a Data Validation/Data
Usability Report for data from the analysis of approximately 400 samples
collected in connection with an RI/FS.

US Army Corps of Engineers, Richards-Gebaur Air Force Base -
Prepared a Quality Control Data Validation Summary Report for data
collected in connection with an RI/FS.

Cliffs-Dow Site - Prepared a CLP Data Validation report for data
collected for approximately 200 samples in connection with an RI
prepared on behalf of a PRP.

Peter Cooper/Markham Site - Prepared a Data Validation/Data
Usability Report for data collected in connection with a drum and
contaminated soil removal project.

Ludlow Sanitary Landfill - National Priorities List Superfund Site -
Prepared a Data Validation/Data Usability Report for data collected in
connection with an RI/FS prepared on behalf of a PRP.
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Scientist

PROFESSIONAL
PROFILE

Education

Ms. Listman joined O'Brien & Gere Engineers, Inc. in 1990 and
presently works in the Environmental Toxicology section. Prior to joining
O'Brien & Gere, Ms. Listman was employed by Upstate Laboratories,
Syracuse, New York, as Quality Assurance Manager.

Alfred University, 1984, BS/Chemistry

TECHNICAL
EXPERTISE

Quality Assurance/Quality Control Plans
Data Validation
Laboratory wet chemistry and gas chromatography

EXPERIENCE
SUMMARY

Ms. Listman has six years experience working and teaching in a
laboratory environment, including development and supervision of a
Quality Assurance department. Her work ranged from laboratory
analysis using classical wet chemistry techniques to analysis by gas
chromatography. Ms. Listman is also experienced in performing data
validation studies for Federal and State agencies and authoring Quality
Assurance Reports for specific clients regarding ongoing site monitoring
and RCRA requirements. Representative clients include IBM, General
Motors and Xerox Corporation.

REPRESENTATIVE
PROJECTS

Data Validation

City of Niagara Falls, NYPA 10 Acre Buffalo Ave. Site - Prepared a
Data Validation/Data Usability Report for data collected to develop
support for a petition to delist the site from New York State Hazardous
Waste Site Registry. Validation of soil and ground water samples were
performed in accordance with New State Department of Environmental
Conservation Contract Laboratory Program.

Allied Signal Inc., Willis Avenue Site - Prepared a Data Validation/Data
Usability Report for data collected in connection with a focused remedial
investigation through New York State Department of Environmental
Conservation.

Alcan Aluminum Corporation, Site #838005 - Prepared a Data
Validation/Data Usability report for data collected in connection with
a focused remedial investigation through New York State Department
of Environmental Conservation, involving inorganic and organic analyses.

Confidential, River Sediments PCBs Evaluation - National Priorities List
Superfund site. Prepared a Data Validation Report for total PCB data
for over four hundred sediment samples.
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NL Industries, Inc., National Smelting of New Jersey Site, National
Priorities List Superfund Site -Prepared Data Validation/Data Usability
Reports for two rounds of samples collected in connection with an EPA
Region II RI/FS investigation.

Amphenol Corporation, Richardson Hill Road Landfill Site, National
Priorities List Superfund Site - Prepared Data Validation Report for
data collected in connection with an RI/FS investigation.

Stauffer Management Corporation, Maestri Site - Prepared a Data
Validation/Data Usability Report for data collected with a supplemental
Remedial Investigation through New State Department of Environmental
Conservation.

Beveridge and Diamond - Performed a data quality review of gas
chromatographic fingerprint analyses of petroleum hydrocarbon data
involving petroleum contaminated soils collected in connection with
former tank farm investigation.

Smith Corona Corporation - Performed a data quality review for data
collected in connection with the supplemental remedial investigation of
a former manufacturing facility in Groton, New York. Approximately
350 soil, sediment and water samples were collected for this
investigation.

Ludlow Sanitary Landfill, National Priorities List Superfund Site -
Prepared a Data Validation/Data Usability Report for data collected in
connection with an RI/FS prepared on behalf of PRP.

Quality Assurance/Quality Control

U.S. Air Force - Prepared a Quality Assurance Project Plan for an
RI/FS of a municipal landfill.

National Chemical Company - Semet Residue Ponds Site. Prepared a
site history in connection with an RI/FS investigation of a former
wastewater lagoon.

Upstate Laboratories, Inc. - Prepared and implemented a comprehensive
Quality Assurance Program to monitor field and laboratory quality
control procedures in accordance with various state and federal
guidelines. In addition, prepared and reviewed laboratory standard
operating procedures to verify compliance with various regulatory
guidelines.

Training Seminars - Presented several training seminars on Quality
Assurance/Quality Control Procedures and Guidelines; Blasland &
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Bouck & Lee, Syracuse, NY; Marcor, Rochester, NY; and SUNY
Environmental School of Science and Forestry, Syracuse, NY.
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Lab Method NEA-608CAP

Conqener.SpPrific PoJychlnrinated Riphenvl fPrn} .,,,..,_

orinated Biphenyl (PCS)
with

1.0

aocum.m w"b. ;.1Kl:«i
JVne^ °ited '" the G'" *

software a o k ' 'e"ned lo bs aPP»="le ,o an

ouantities
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' CaP'llary column methods will be used to effective!*, oo,, *
or more peaks representing 187 PCB congeners X Separate

2-° Summary of M»thr.H

The
he concentration of PCB

techniques. The and carried

occurring PCSs

Or soiven,.
B- depending on

' """ of e'«"-up

complete profile

raw

3.2 There
fractionate PCBs^ fr^m6"' clean'uP Protocols available that
samples. These t^h Or9anochlorine pesticides found

These techn.ques and there effectiveness ITS.

-generated,

be used to ^'

in
oo
oo
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=^?./'er?"2" and C!""-UP section ol this manual. Other

4-° Samnle Archiving

5*° Eom'P"»»nt anri Annaraftis

coating thiokn.« 0 25 oran ,"""' °' °'ZS mm and

"

319886



Northeast Analytical, Inc. -4. NEA-608CAP Rev. 2.0 8/89

5"3 Soxhlet Extractor- Complete system for use i- .
Hushing unit, appropriate heating mantle and contToller

extract * s^eT ̂  L^ ^p? Tra^t '°tube 1°
5-5 fioillna__Chi£s: Solvent extracted, silicon carbide or equivalent.

For - 5°' "L. 9—— d-g,ass stopper.

5.7 Microsyrinqe: 10, 25. 100, 250. 500 uL for standard preparation.

5-8 Vials: Glass, 10, and 20 mL capacity for sample extracts.

5.9 Settles: Glass. 50 and 100 mL capacity for sample storage.

6-2 M.qn.rt.,m MUMP: Anhydrous, sultable ,„

6.3 godlup. ,,,HH,.. Anhydrous, suitable for pesticid. analysis.

6.4 Sullgric ariji: Concentrated, ACS reagent grade.

6.5 Mercury: Triple distilled.

. 6-6 Maon««lurn silinat. /ei-rf-jiv Rri .....
°" '"9="' 2-ade suitable lot pesticide analy" S ' "'"""̂  at 65°

Sl,ane treated. so,ven, washed to remove irapurities

10°-200 -«"• »'«-• 323. Aldrich. deactivated to 7.5%

6-s £B»...l..m Hyrtrnvirir.: Peilets. reagent grade. ~

ScientiHc (Hope. «,. with

I
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6>12 Stock Standard gluttons:

6.12.1 Stock standards are prepared fmm i~*s -^ ,
Y weiahino aDDroxlm.t.lvP o S% to th jndividual Afocl°'

. « 1, !,he nearest 0.1 mg,^
«'" S/v. a stoci< concemLion 0?! oio ppm. mL volume"i<' «»*. This

IO"0wi"9 "• Prepared by ,he

Arocior 1232
Arocior 1248
Arocior 1262

^S«g%*£V^H!.»f5a

100 mL ma'k with hexane. 4| and make volume to the oo
00

standard in
Calibration
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aTo'b'V' " °amparison wilh

6.13.3 Since the instrument calibration is
calibration standard, concentration of PCBs in ha- - -

check standards

nn * „• i
. » ?9 P°'m=sr

screened by packed column gas chroma togVaph^with IJlf1?
soluet?on°n l° determine thair approximate concentrations a?"?.
so ution concentrations (or this screening procedure w?lf ' h« t ,P , »axj
«• ng a mixed Aroclor standard (Aroclor 1242 and "loul«tod

d

the PCS extract concentration, the packed olumn*
information on possible contamination Snd fntarfarina
would mdicate further sample clean-up la necessary <

SUPP'y-extractables which

55-S-ja
°CN

S

3 SS iS^S.'f- =£}•= .V-J '•'
'

7/WO

fi 1 C O

USEw'aS'̂ ""''*' '̂an'cXamy comroT^da?/ ch«"-*'-<"« is

at ̂ SSSsjiSjSSg^
CT\
00
00
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i
*

and must be strictly adhered to. The performance standard i.
concentrat on at the lower end of the range that samole
concentrates _mus, ..,, ,„,. (a (ac,or o, five "a, th. 'caX.on

. 5°
U9/mL A,oc.0, ,262 ,o a SO o ,so

0-36 uS/mL Arodor ,248. and " A'OCl0'

arv .:;
standard. The matrix spke standard s used în ^r, tO the matrlx sPike

percent recoveries of the analytical sam^e nro^ ty COntro1 to determine
standard is added at a concent r.t"™ of P

t
r
n°e

CedUres- T"« matrix spike
concentrations exhibited by the sarnplet ame ma9"*t"de as the

a stock matrix
Aroclor . 1232, 9.0 mL of 1,000 ug/mL Arodor %Jfi mL °f 1'°°° u9/mL

ug/mL Arocior 1262 into a 50 mL . wlum ' ?d 9*° mL of 1'000

i»« contain a total of - m180 ug/mL Arocior 1248, and 180 ugTmL
atnx spike

n . - .
every six months, or soon^ H com Pl** Standard ^ust be
indicate a problem. comparison with calibration
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7.0 Procedure

7.1 Calibration-

•hromatographie Operation Param>»tAr«..
ic operation parameters as follows:

rn ,W' b°nded Po|yd""ethylsincone) 30 metersmm mternal diameter, 0.25 micron phase coating

GC Column Velocity: 30 cm/sec, Helium.

"""<"«<»' I- ^ge ,0.

Detector Temperature: 250 - 300 degrees C.

Injector Temperature Program: 45 degrees C f«r n «„ •
time, 45 degrees C. to 250 degrees C a?' 25? £ mm hold
hold at 250 degrees C. for 62 0 min 9rees C-/mm>

Detector Make-up Gas: 30 mL/min, Nitrogen.

Auxiliary Temperature: 300 degrees C.Aut°"n<:0

containing ace,on7^nd "p^ceedTuh the^h?'' *' * «"" "<*S
During the chromatographic an"yŝ  (3C rif, a'°9rapnic analysis.Der(or-'«'»««'•%-. '«^«-" .nddx.'rss»ur'd be

7.1 2.3 Our laboratorv U/MI ,,«,» _ <r»

icWSo,u^ens,aM^^U'8e
2'0 t?r««£'n? I

,„ rf. . .-.. Pe-r̂ s-an-an '̂to ^itaTrkStati°n J°°°*£& «
the dioitlz.H chromatograms on the 9 "nversion. ,M ......
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report generation, chromatogra

8/89

so"ware

congeners compose each resolvable GC peak in th! ,!Td °r

standard, along with the amount that each !*, the callbral«on
group of congeners are represented -n ?he S^V °f C°-elUting

Throughout this document the IUPAC PCB numh!f- tlO° standa'd-
used for congener identification, ^T^SthJSST".?.,!!?^ WlM be

B »s an example of an acceptable cnromatoo?flm ^ ??' APPendix

dL^^ a'°n9 with Peak «ong.n.r |.b"T. ?iroro..tha ,CaIlbration

data ,n Appendix A. Chromatographic resolution A il reference

so as to separate congeners 17 and ?8 nt« » °U'd be suffi

vaney ,ess than half height of congener 17 ""1*° Pea
f
ks with

calculated relative to the internal standard ^

« (Ax/Ais)x(Cis/Cx)Where:

0
Concentration of the internal standard.

.
ng calibration scheme will be empToved A?,pendix A »•«>••,

h f , additio"«' 19 Chromatographic pwks l :n "esponse fa^orS
the abulated data of response fac?o s Snd r«£ 5e 3dapted from
of an the 20g PCB co P «ort and I re ̂ tiv. retention times
elerence 9.1 0). These relative response fac^o" -IV1' 1984 ̂ 8ee

the specific data analysis and qu.nt|fiS«^ 5e adjusted for

m0nt based ' tlBpl°ed
anayss and qu.nt|fi« or

m0nt based on the calcuJatad r' tlBpl°yed in this
Aroclor standard used

Chromatnr|raDhte Resolution-

7.2.1
to

W o D kthe hall height of congsner 17 »?„,?" wlth

V
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7.2.2 Response Factors:

7.2.2.1 The relative response (actors calculate fmm »h«
calibration standard will be verified on each wOrkina TV bv
analyzing the performance standard, calculating the »?ee !d convener
concentrations and comparing .to their known concentration A
subset of six congeners will be used to verify the relative r^non.o
factors before samples are processed. The ̂ congt's TnTude:

#6 and #205 - representing low level peaks in standard

amoun?for £ % c e n d
concentrations by the following equation: known

Percent Difference = [Amt(1)-Amt(2)J/Amt(2) x 100

Where: Amt(1)= Amount calculated for congener
Amt(2)« Known amount for congener.

7.2.4 A percent difference greater than *

«mple ,na.vsis no,»™
7-3

'-«'">««on,

7'3-1 Soil anri Sediment Sample-

ab^out e v d
obtained from the generator and^ciuded in
records. This may provide informs "on on i he
components being determined and whether SiiutiSnoe necessary. anution

as _ _ . .
should be

log-in
levels of

the sample will
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Section 7.1 for aas• «*< yas W 4 i i w > ,

performance' ̂ riteria-'mus" ^m\T^l' SectnTT""

7.3.1.3 Sample Preparation:

ier irom

by
7.3.1.3.2 Allow the sample to dry at

placing in a chemical hood for 24 to 48 hour. c • -- -
the drying sample with a spatula and breaJun /requ,ently **
crushing. The sample is ready for IxtrLlfL P K y Clumps by

has reached a free flowing consistency ° Whe" the Sample

7.3.1.4 Extraetton-

e«factf=°n
mm) and record the weight. Add a
wool to the top of the thimble. ,33- """ * 9"sllani«t( Slass

°several boi.ing chips to the ,ond

•ha, w
soxhlet extraction ol the sample

7.3.1.4.4 Place the sample filled

,sol"ent during the

„„...-- —«•»• to boil, adjust t'he "comrolier0 »n5 t0^6' °nce th^
"ush.ng action of once every two to MmL * * a SOlvent

' mree minutes.
ic . 7 '3-1-4-6 Extract the sample overnight «
16 hours. Turn the heating mantle o« ..?H ,°r 3 minimum of
to cool to room temperature. Once cL '°W the aPParat"s
cooled condenser with several disDosah.J '• "nse the water

hexane. Separate the condenser rom ?hJ PlP.6tte Volumes °'
"nse the ground glass joint with ^ve?*,80^16' 6Xtractor and

volumes of hexane several d.sposable pipette

TAW
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7.3.1.4.7 Move the soxhlet extractor and attached y*n m(
round bottom flask into a chemical hood Flush thlr»l
solvent from the soxhlet extractor bv tinn^nn ?K remainmS
facili tate the syphon action. Ssina force"9 UnU l°
extraction thimble and allow residual9 so°ven? t« 'T™* - the

soxhlet chamber. Rinse .the soxh"e chamber \,i£™ ""1
disposable pipette volumes of hexane addTn u S8Veral

to be able to flush the soxh.et extract by "iL"° ̂  ^T
siphoning action. Disconnect the soxhlet extrS?9, ' the

mL round bottom flask and rinse the around n a """ .thB 25°
several disposable pipette volumes ol h

9
exane ° J°'m W ' th

<** round
bottom flask. Pre.et. t h e d 5 n T

to n
Place and that the snyder column ?ac«oni .?.'«"? K$ laki"9

flooded with solvent. Once the extract raLhl oncoming
* n,L (do not go to dryness or oss o° PcL aPPr°Ximate'y
remove from heat source and quickly rinse th« ?" °CCUr)l

wth 2 mL of hexane. A.iow the glassware to *%*?• C°'Umn

temperature. Loosen the glass joint bitten £ °J t0 rOOm

and 250 mL round bottom flask and rTnSe th! ^W. C°lumn

round bottom flask with 2 mL of hexanL ]0fnt mto the

"
-— ...«wWBn gas using a PiercB Reacti-therm K O " u '

a 9 port syringe needle gas manifold sT «lOG* ea-"'PPed
applied (40-50 degrees C.) to lacSe ,?• heati"9 Can

The extract should be concentrated to 01 to oT1, evap°ration'
allow extract to go to dryness (PCS lof..! mL but never

concentration step removes the Hnal ?.*.. 5"* °CCUr)' This

needs to be removed before clean-up SSuSL r^-SiS

either'l;1 t̂ e'e waysf P°im th6 S3mP'e ca" be processed in

1) If the sample is known to be free nt • * ,
extract volume can be am.^'L * °f interferences, the «f?= w-^jsr a"j" r-^-a"=dilution or concentration for fina? GC cani f Sample extractanalysis. nai taC capillary quantification
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2) If the exact and nature of interfering

=

r
up pfoced^s. c.ean-

7.4

r rs - S ~ •—-
Dilute or concentrate the sample ex^ct9

an ^°mat°9raphy-
concentration is within the estabHshed conLnt^,^31 the PCB

Section 6.13.3). Spike this sampte ̂  extr^t -1°" fanse

standard (OCN) as close to the same leve, "i.!" ? the

cal,bration standards (t • 0.1818 ug/mnp«aCe
e)?KSt

into an autosampler vial and proceed with fhl the Sample

chromatography analysis. h the cap'"ary gas

of PC8

(QC)
fequenceV -QC TampTes "^^^ "Oh **"»*"™i^
the samples being measured, and must ml,*"??** a<on9 w»h
criteria for the sample da a to STLnd drJned ac«Ptance
tabulated or plotted on control charts and ThV°C data is

aboratory and is available for °nsllcti™ d^archjved fay the
^questing the analysis '"spect.on by the individual

°f •nv'«nmental samples that
gas chromatography with eie'ct'ron

vo
0>
00
a\
H
ro
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have co-extracted xenobiotics and other interferina
be removed before accurate quantification can take

7.4.2 Not all clean-up procedures need to be
sample and several are sample matrix specific it issru s ss. TSS sLs '

7<4-3 Hexane^Dimethylformamide partition;

»k »

„°" «very

^^
clean-up technique efleclively removes lipids- ™^ -
va,

iso

a mL round bottor

back to

250 mXLanK .DeCant the dimethylformamTde/wate, ̂  nLf h 1* 2° mL

250 mL beaker and add the 20 mL hexane !L P * . 5ack Into the

sod.um sullate drying column Xtfact to the anhydrous

SeCti°n 7'4'3-6 total of three hexane

c o e p e tcolumn with several disposable^ ptpatta
PCB. ?" ,,With an add*^nal 50 mL of
rounri K * y> rinse the drain t«b» of theround bottom.

_. r-
- - - - Rinse o\

of hexane. Eiute ^
to remove all the H

COstopcock into the
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r 9a ,,r r^rs ir •?„„? 2s.* ;
disposable pipette volumes of hexane. Attach a 3*bail»£rjs r^t.xr" *"- «"k -

9°

thai the snyder column sections are not blcomina H«n
PH H° "If,

solvent. Once the extract reaches appro" maters mi
to dryness of loss ol PCS. can oororj. ™BOW from
and quickly rinse the snyder column with I ra l o«
the slassware to cool to room temperature.coiumn and 2so

HeSlheTm to
a 9 port syrina? needle gas manHoTd. Ge'ntleapp led (40-50 deareea c \ »« fo^nt* 1 «entie
extract s(ho°ufd0 KleZLel ^^^^.
extract to go to dryness (PCB losses can occur)

7.4.3.13 Quantitatively transfer the samnia »«
vo-umetrlc «as, and proceed with the pac^dTo'umr,0 GC
7'4-4 Sul fur ie Aefd Wash-

purtn-
Tcan be

hxdro=a4,b4o1ns S .Z'̂ 'J btoS com^T' "T
extracted with the environmental POE I esS ^ -Wh'Ch are c°-done firet « a n°™ ££r* 2:

•,
J

shat.« r ac , and sha. .. ? '° "» """>"
=" low speed (2) using a bench too «„; ., Cent"'"se samples
hexane upper layer to a 20 mL vial. Oei"ri(u9«- Transfer the »

separation. Transfer all three
lh°e

in
mL vial.
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vial""" "" tra"Sfef PiPe"e """ °'5 mL °f hexane into

7.4.4.5 Evaporate the solvent with a gentle stream t
a I96!,?88 "SinS * PL*t'Ce Reac'Mherm bating block equipped witha 9 port syringe needle gas manifold. Gentle heatinn can K»
applied (40-50 degrees C.) to facilitate solvent evaporat^n T?!
extract should be concentrated to Q.2 to 03 mL h»? ,T
extract to go to dryness (PCB losses can occur) ^ a"°W

7.4.4.6 If the sample is to be analyzed at thi*«ahmihae"v:'y ttrr'e:the #ract to a io mL *%£** ™*with the packed column GC screening analysis.

next 'cleanup procedu^1"6 ""* ""the' C'Mn-UP- <"""" to the

tho?the sample extract. These types of samnles

"

water are suspected, cool the sample in an ?ce bath T, S ^
the concentrated sulfuric acid in an ice bath before InH-r^80 COCl

sample. Gently shake the sample extract and keen th
the ,o. bath while treating it with the sulfuric acfd

,
they must be fractionated (i.e., silica^olumn) tfom the
7*4'5 P'orisil Adsorntion Chromatooraphy

-
«.y. Additiona ctions. e i teS by
"»x.ures can b. coi.ec.ed i, other Pes«=

chromatographic band. ^ l"6 "orit" coiu™ '" a small

rut »I'4'?*3 FrePare a micro Horisil column in th*> f«n^- o\
Cut the top of a 5 mL disposable pipette at Jnn, °W'ng manner' °°

j from the e"d °f the pipette Insert a!mtn ,PPr°Xlmate|y 1 '"ch fj
wool into the pipette and positiin a ?he 9 V" "mV il?nbBd 9<3SS "
« -I- P'Pette with 100% deactivated RorL^oTa'ke Xtt ^
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1 mL in height. Make sure the Florisil is well settled h«
the column with a spatula. Rinse the micro co umn wfth 10

-hexane and after eiution of the 10 mL, rinse the ^LTrfl f >
P.pette column, with 1 mL hexane. P ace a 20 mL ± unH H°
micro column for collection of the elute. *' Under the

7.4.S.4 Quantitatively transfer the sample extract »« »K ci -,
micro column and rinse the sample container wUh- f the Flonsil
mL hexane volumes. Rinse the disposable ransLn8"^888'76 °'5
m.cro column with 0.5 mL of hexane Car*?,?/, ?'Pe"e int° the

column with 1 mL of hexane and Ten" elu?e ?ie * m"? ?* miCf°
volume of 20 mL with hexane. After -conectioi Of T/ ° V l.otal

the outside tip of the micro column into the ̂ collection

7.4.5.5 Evaporate the solvent with a oenti» «,*,-
nurogen gas using a Pierce ReactMherm heaSno blolk T ?' P.U"fied

a 9 port syringe needle gas manifold. Qe
8
ntS ?.J?UipP*d W'th

applied (40-50 degrees C ) to faciHtatA e«. » heating can be
extract should be Concentrated to 0 1 to 0 TL*^*"0"' ^
extract to go to dryness (PCB losses can occ£) "^^ a<l°W

quantitatively transfer6 th^xtracAo *! 10° mf naiy
t
zed at this point,

with the packed column GC seining analysis et"C a"d pf°Ceed

next citato proc'edu^'6 "-* fUrther Cjea"'uP. P^ceed to the
7-4-6 Sulfur Removal-

e s
an mterferant in these types of samples Lam! a'WayS found as

can cause the electron capture detector to « 9 , amounts of sulfur
Penods during the eiution enleiope ofpcBs ̂ "l! SatUfate f°r lo"9
of sulfur can interfere wit^ PCB measuremt'n* I en Smalf amounts
chromatographic peak with certain PC*B f congener^ C°"elU"n9 " 3

- a 20

in ™ vigorously shake lor 1 minute TH. ,: ltt

t «o mercunc sul.ide and precipita.es ou" o< the samn,'. " ~""
me sample extract.

7ano 319900
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7.4.6.5 Quantitatively transfer the sample extract to a 20 mL
vial by usmg three successive 1.0 mL hexane rS... fitnse the

------dt.po.aW.-iran.ler pipette into the vial with 0.5 mL of hexane.

7.4.6.6 The precipitated su l fu r can be

'

Pr~"? *"" "» "^5 "JST GC

nex,

7'4'7 Sitiea Q»< Adsnrnt jon Chromatooranh r

7.4.7.1 Co-extracted organochlorine. . o rne oesticiriAc ~*
with PCB identification and quantification. A seoara^n
from organochlorine pesticides can be accomolfsh/J hS •
adsorption chromatography, aliowing the analysis of both" PcS." and
pesticides as separate fractions. tn PCBs and

mesh, Grade923. drteh) p k n ,
Rinse the column with 50 mL of methylene chtorid? i n
mL of pentane. Rinse the stopcock d?in tub. ?h 7!? by 5°
pentane. Place a 250 mL round bottom under £« ! 1'° mL °f

the sample eluate. the column to collect

7.4.7.3 Quantitatively transfer the samni* »« »u
u.«no three successive O/ mL pentane rinses' «„.?%,*"? CO'Umn

transfer pipette into the column with o 5 ml n«n? JfPowbla
column walls * 'th several disposable pipeUe S?i? ' ,R f n S e the

EJute the sifjca gel column with 50 mi 7 volurnes of pentane.
stopcock drain tu'be with ?.0 mL of pentL^VT' , RlnS6 the
contain the PCBs. pentane. This fraction will

J - . a l H . r V ; caolu5lmwLithb°3rmULndoe;2^ ^ t ̂  ^™'
andP nnt,aneK THIS Second fraction wil^ contafn ^he

 y'ene Ch'°ride
and polychromatic hydrocarbons. This fraction J "OMopaatlcidaa
efngerator and ana lzed at a l - *" be St°red in a

of
ant

. ' - -*-"•-••••»"». nyuiucaroons. I n»S frartin* -. L"~"•-PP—«*"»«=»
efngerator and analyzed at a late date - f n , !'"rf

 be St°red in a
's requested. Qate lf Pesticide determination

7.4.7.5
boilin

disposable pipette

319901
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bottom "ask

that the snyder column sections are n«» H aing place and
solvent. Once the extract Teaches ."prSmJiTi""™! "?Hd'd ^
to dryness or loss of PCBs can occur) remnl- S. mL && Q2l go
and quickly rinse the snyder column with 2 mL o T ""' S°U'Ce

the glassware to cool to room temoeraturl . ^exa^- Allow
between the snyder column and 250 mL rounT H" .?* 9<ass 'oint

"nse the joint into the round botton! , -flask with f 2 mL™!

7.4.7.7 Quantitatively transfer the samni
V..I with three 2 mL hexane rinses . AI?"P ,h/Xtr*Ct , tO a 15 m

transferred. rinse the disposable transfer oinptt Samp'e has been
hexane into the 15 mL vial. ira"s'er p,pette w.th 0.5 mL of

Sas U
7
stng8

a mS^.h.na ^ream of nitrogen

UO^"90 needle »as ««S«W- Gentle heCatineaq"iPPedK With 3 9
(40-50 degrees C.) to facilitate solvent !„. ? Can be aPP'''ed
should be concentrated to 0 2 to 0 3 mL h '̂31'0"' The extract

to go to dryness (PCB losses can occur) "^ allow extract

at this point,
Pf°Ceed

,uantitatve

the packed column GC screening

next 7
ci
4
ea

7
n.1u°p fUfther *"n-up, Proceed to the

7.5.1

P « k s o . C a ' o n wi" be PWtorm fay , '• Ca'""«ion and

' °V be "eveloped ba"e7 on 8"- A

319902
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Calibration factor- Amount tun} Oi
Total area of analyte peak

The calibration curve will be

7'5'2 Caleulafmns fPaek»ri

,
sample weight or volume) to supp^v sofution V V°IUme (not the

.hat show if the extract needs to LdHuted C
0°r

ncent'atj°n values
final capillary GC analysis The «oiu«rm concentrated for
««d PCB '

Concentration (ug/mL) » (Ax) x (CF)

Where: Ax-Area, olf peak of interest in sample
CF-Cal.bration factor from peak in standard.

«in«
9

performed by a commercial QC !
fS°nal comPuter- The capillary GC

Aroclor mixture that encompasses

P le^uantlfl«tion
C

t
ka9.e instaJled

Standardi2ed b

(Ax/Ais)x(Cis/Cx)

WVBO 3
z



Northeast Ana.yMca,. ,nc. .21. NEA-608CAP Rev. 3.0 6/90

"°m am°Unt i"<°<n>ation contained

7-5'4 Samote Calculations fCaoittgrv GC)

7.5.4.1 The concentration of each identifier)
sampie w«, be caicu.ated ba.ed on ,„." ̂ p'/e îr

PCS

Concentration
I(Ai8)(RRF)(Wa}]

(s)
dried weight of sample.

*ssr A " ' L
OHution, are retired.

7'5'5 Data Q"*put and Reporting

8.0 Quality

319904
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Table 3 - Quality Control Reotiifom^^^

QC Sample Reporting Format Frequency

^ Blank Tabulation 0 „ ^
sequence (up to 20 samples).

Performance check Tabu,ation p f

°

Oupllo.1. Analysis Tabulation One duplicate analysis per 10 field
sampes or monthly if £„ han ,0
samples/month are analyzed

Tabulation One matrix spiKe per to field samples.

o c n e
should be documented for all samples? followinS

1) Unique label that identifies sample.

2) Location of sample collection site.

3) Date and time of collection.

4) Project name and/or ID number.

5) Field personnel at sampling.
6) Required analysis.

, - -arcrnved by computer using the Lab ID Number

c e o
reagents, and glassware used in n°f

CCUmn.S fro^ laboratory

be SS S" °CCUrs that interferes with PCS au.nm" y!?d" lf non-PCB
be traced down and eliminated before proceeding wither' 7 tO° must

sample analysis.
rH
m

in a vacuum
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oven for 24 to 36 hours and allowed to cool and store in ,

s5~ SA^SOSS. risarr.fr

procedure, the samples will require ^extraction and , «x»a<*°n
the contamination occurred alter this step then ««?"*?• ^ "
appropriate and the existing extracts w'ill he r~«*fCil<? l§ "Ot

JJ.quots of the extracts (i.e., injection vials? wJK X «', A"V

become contaminated will be discarded ' COUld have

- -J;2- If the performance check standard••
nce a

standard fails to meet the acfl:!L ' " the P»Horm«nce
calibration, sample analysis must not Oron^?C* .S"""" alter re'
corrected. A typical analytical sequence "as U?o"ows' "°^m "

J Performance check standard
3} Method blank.
12) 11) Samples (including duplicates, MS)
13 erformanc* check standard. ''13 thru

PCS e« WO measurements on he .,- ve stan^ard
PCS concentration by the following equation? P 'S calcu'a'ed °" total

- DUP2J/AVG x 100
Where:

average of the two analyses. " 319906
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, n t 0 ( c ,rst bvess
greater than or equal to 0.5 ppm The nlrrTn* . S3mple IS

deviation must be less than o^equal to sS% i? /h*'mllvt Sta"dard

ol the PCB in the sample is less'than oj f ?pm. Concentrati°"

assess1 a'naly^
through " *** «"

. u nanalysis. Matrix spike duplicates are no
<°

6.16) at a concentration similar o samcfll ^"^ (See

Extract and analyze this spiked sample fSlotZ? nr co"centratio"s.
'or actual sample analysis. Calculate the D«o.nt Pr

r°"dures used

matrix spike by the following: Percent recovery of the

Where:

P=A/T x 100

Percent recovery, %.

the sample must be homogeneous in PCR %• f -u3 matnx spike

data to be produced. Preferably a samole J |
dlstr'1faut'°" for valid

used in this case. Spike the sample wTth the r±i laVeL Sh°Uld be

(see Section 6.16) at a concentration - * Sp'ke stan^ard
concentrations. Extract and •n"y«th?«r -^T^ to samP'e
procedures used for actual sample analysis P ell ^^ f°IIowin9
recovery of the matrix spike by the following: Ca'°Ulate the

P = (A-B)/T x 100

Where: P r c e n t recovery, %

sample aliquot.
8- aliquot..conce"tration added to the

samn? °!! the t0ta' PCB concentration.
.„?" n0t meet the ac«Ptanceand corrected. A!, data collected

unspiked sampje
-mpie must

equal to 130%,
SPike re°°Very

a'l
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samp" is
8v1-6 Retention Time Windows

8.1.6.1 The GC system should be checked h,, »K
make sure it is functioning properly before JS.SL * th* analyst to

endows. Make three analytical* measurement^ «? ,',!temion Ume

mixture containing the compounds of interest . m • th6 s,tandard
hour period. "»eresi of a minimum of a 72-

8.1.6.2 Calculate the standard
in re,entlon limes for eactl

determinations.
p!us " minus

'etention time

8.1.6.4 If the standard deviation lor a „...• ,
">• substitute the standard deviation S " f eomP°ne"'

lound in the standard solution * close elu""9

«per,nc. in Pa,,.rn recoDnltion o(

""tion ., . "oh anal>"e

8.1.7

^
noted" a , f i H iretenti°n time window for efch n \"Sed to establish
In the rJ"' tfhat the experience of the anal P6 ' lf should be

C O t l 0 n of PCB Pa«e^s. Thes a
analytical

5
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Potential interferences to the PCS analysis are minimized by a number
of mechanisms. These include: y numoer

1. The EC detector is largely specific to chlorinated compounds
^ Rigorous clean-up steps are performed to remove soecific

•nterferants, including pesticides. sulfur, lipids and o Is
hydrocarbons and biogenic matter. The analyst will sfrive to
produce an extract which is free of interferences.

9.0 References

•o, «hV

9'2 n
standarcl Methods lor the Examination of Water and Wa«t-u,»».r <*>>.

- ^ ^
,B
Emergency Response, 3rd Edition, 1986.

S,a,io9n5 G?=s""e .̂ M, ' PCB W°'kSh°P' US EPA L»»- UU. Research

'
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Appendix A

Congener Composition of Aroclor Calibration K£«ur. (6>l ppm)

(Aroclors 1232, 1248, 1262 in a ratio of 25:J8:>8)

Peak
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

' 19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4.1
42
43

RRT Amount Congener

0.3243
0.3536
0.3540
0.3685
0.3887
0.3941
0.3980
0.4102
0.4106
0.4133
0.4220
0.4245
0.4269
0.4285
0.4339
0.4389
0.4436
0.4485
0.4495
0.4517
0.4530
0.4564
0.4573
0.4631
0.4670
0.4707
0.4746
0,4753
0.4790
0.4798
0.4825
0.4844
0.4854
0.4897
0.4915
0.4915
0.4936
0.4990
0.5026
0.5041
0.5031
0.5085
0.5094

430
*
260
28
22
42
500
*
10
*
*
9.2
130
74
8.8
131
*
*
1.8
23
10
166
214
168.5
116.7
27
*
14
*
129.1
90
50
40
*
*
150
88
163
*.
*
33
*
5

*-t ——— i n _____

001
002
003
004, 010
007, 009
006
005, 008
014
019
030
Oil
012. 013
015, 018
017
024. 027
016, 032
023
034, 054
029
O9 &V4Q
025
031
028, 050
020, 021, 033
022, 051
045
036
046
039
043. 052. 073
049
047
048, 075
062, 065
035
044, 104
037, 042, 059
0*1 . 064. 071.

096
040 ~~
057, 103
067, 100

053

072
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Peak
Xiimber

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

RRT
— — — — — —— — ̂ „

o;sii9
0.5145
0.5164
0.5182
0.5227
0.5274
0.5308
0.5324
0.5346
0.5337
0.5421
0.5437
0.5472
0.5500
0.5528
0.5549
0.5570
0.5630
0.5637
0.5688
0.5714
0.5727
0.5739
0.5770
0.5775
0.5833
0.5858
0.5875
0.5945
0.5975
0.6001
0.6100
0.6106
0.6121
0.6163
0.6193
0.6237
0.6274
0.6315
0.6379
0. 6430
0. 6439
0.6468
0. 6497
0.6529
0.6583
0.6651
0.6724
0.6778
0.6838

Amount
( ne/mL )

7.4
81
210
272
14 '
180
43
3
48
23
1.8
3.6
19
33.2
21
14
71
*
13
57
22
2.23
3.3
*
145
*
8.5
0.91
16
68.04
147.96
*
52
54.6
2.5

' 13.88
98
12
3
34
*
6
150
4.7
77
1.1
22
110
57
36.9

Congener
ID ________

058. 063
074 , 094
061, 070, 076
066, 093, 095
055, 091, 098
056. 060
084, 092, 155
089
090, 101
099
Li2> 119, 150
.083, 109
086, 097, 152
081. 087, in, i15
085, U6
136
077. no
154
082
151
124. 135
144
107, 108, 147
123
106, us, 149
139, 140
114, 134, 143
122> 131, 133, 142
146, 161
105, 132
153
168
141
179
130
137, 176
13?. 160, 163, 164
1 3 8
129
i 7 pI/O
166
175
182, 187
1 9 B•L^o
1 B •)1 O J
167
> B C•L B 5 __
174, 181
177
156. 171
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Peak
Number

94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

RRT Amount
( ne/mL )

0.6889
0.6919
0.6928
0.6996
0.7045
0.7104
0.7141
0.7190
0.7251
0.7323
0.7554
0.7611
0.7677
0.7779
0.7826
0.7036
0.8171
0.8484
0.8583
0.8774
0.9058
0.9241
1.0271
1.0838

3.31
*
1.273
20.697
19.2
2.18
240
14
4.5
10
91.1
29.9
0.4
6.7
150
170
1.8
55.9
24.9
4.8
69
4
42
0.95

Congener
ID

202
157
173
200,
172,
197
180
193
191
199
170
190
169
198
201
196
189
195
208
207
194
205
206
209

192

203

— ^ W 7

R*T = Relative Retention Time to internal standard OCN= 1.0000

'for*?! C° Section 7'12S f« description of peaktor congeners with no amount values.
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Appendix B

DB-1 Capillary GC Chromatogram of Aroclor Mixture

(Aroclors 1232. 1248. 1262 in a racio of 2S:18:18)
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': li.tt
:: ".79
: -17.15

j l

1L

27-WI-H 13:11 Utiod: C:\JU1\CC1\11II Filuui: 13211(2
Optritor: m.—•«

> 1S.7I —— 000

OO

00
" O O

00.JrtM
O •«
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Juplt: 12J2/124I/12S2 Cbuul: detector 1
inured: 27-J9I-I) 13:11 lettod: C:\IU\Kl\lltl

riltiait: 13211(2
Optrtter: to

fa)

bo

x 1O ~ volts

JU

—I
5 o

• _.•-• ~ Tl.si
21.70

JNJ =~ a.n _ _ _
L«% ^ ^

Z -« «

1- 30.87
-- 30.74

,-30.11——So"?
"I -i C»__J

• 31.00

J ..-11.44 _
! .'. 31.54 i-i -c v* £ T*
j,' 31.42 f v — v

; .-2- 3i.5i —• £: £
r- 32.07

32.21

-=r=^ 32.71
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Jatple: 1232/1211/12(2 Ckauel: detector 1
ieqiirri: 27-JOi-l! 13:11 letkod: C:\UZ\CC1\11U

nieme: i32(U2
Optritor: in

x 1O"1 volts
CJ

b
0

in
•»c

r=- 32.71
— 32.«

—" 33. ir S* *""
»n

- --- 34.21
! »•'
! *i i

'>] > 34.SS —— Ct
t

•* -i
I X 34.17 —— £

I ..-——^z=~ 35.04
I !

1)35.33 ——r

\n

i- 3S.65

38.71
i "*•-,

M -| r-; 36.SI ——
•— i';

J 37.15 ——

37.55 o o.c o
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Suplt: 1232/1241/12(2 Quill: dttector 1
icqiirrt: 27-JDI-lf 13:11 uttod: C:\UI\6C1\11U

riliuit: AJ24K2
Optrator: in

oo
25.07

-j ̂ =25.27

M
UT
O

^=r= 2C.OO
—-='2U5^

2i.ll
i1 26.25

•3S

" " 0

r= .̂ 2i.58,
I f
I't 28."

• ̂  11,
3 ' , J '•——JL»3
r 21,————=27.81 ——

2S.7J
OO O O

——

CO

O O
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Appendix C

Format of sample reports and specialized

data handling and data reduction reports,
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UUli Icll!l7 Dyiuie Solstiou. Biriiiw of lillipor*

uuu 120 csnn upon
Priittd: 27-WL-1H! 15:31:51

SDIUR, SECTIOI en
17 it Ittaod: IICI IB 110CLOI QBUT.

ICQOIIB: 20-TOrlH! 19:31
Utit 5.0 poiBts/ite

DBratioa: 70.008
Optrator: 10

ORKTOt: dttcecor 1

I8f

—
2
5
(
7
1

10
14
IS
li
17
1!
21
22
23
21
25
2(
27
2!
31
32
33
37
31
3!
41
42
43
44
45
4(
40
4!
50
51
53
54
55
5(
57
51
S!
(0

Pit

4
7
!

10
11
12
13
14
15
It
17
11
1!
20
21
22
23
24
25
2(
27
21
4tA2!
30
32
33
34
35
3(
37
31
40
41
42
43
44
45
4(
47
41
4!
50
»

UTcmoi THE
(lianas)

17.41
1S.1!
20.lt
21.24
21.4S
22.13
23.02
23.0!
23.3t
23.((
24.0(
24.34
24.42
24.(0
24.(4
24.!!
2i.lt
25.37
2i.il
2i.lt
2(.01
2S.10
2(.4!
2(.(0
2(.t!
27.03
27.11
27.31
27.4!
27.5!
27.72
27.!7
21.17
21.42
2I.(2
21.12
21.51
2S.23
M.31
2S.50
2S.((
2J.I1
54.22

rui IIIE
icilariBc BO.)

2 (1)
5 (4,101
( (7.S)
7 (0
i (5,1)
10 (1!)
14 (15.11)
IS (17)
U (24.27)
17 (1U2)
1! (34,54)
21 (20
22 (25)
23 (31)
24 (21,50)
25(20,21.33,53)
21 (22,51)
27 (45)
2! (40
31 152,73)
32 (4!)
33 147)
37 (44,104)
31 (37,42.5!)
3!(4U4,71,72)
41 (SO
42 (40)
43 (57,103)
44 ((7,1001
45 (5I,(3)
4( (74.S4)
41 (»,!3.!5)
4! (55.51,91)
50 !5i,ifl)
SI IK, 92. 155)
S3 (10,101)
54 (!!)
S5O12.11S.150)

• 5( (13.10!) -
57 lit. 97.152)
51 {17,111,115)
S! (15,110
1.1. IOCI1

Peak im

.1(122.5
!40S(.l
421!.!
HIS.7

45470.5
5!!!7.(
21477.3
13372.2
12111.7
314I1.(
5020.4

27177.1
2107!.!
34(27.1
372M.1
37115.1
2134S.4
4313.7
3220.1

54011.5
71111.7
M7SI.1
20(73.3
23S1G.2
37421.5
I237.(
25K.7

117H.7
10141.3
3222.5

I373I.7
35057.2
311(5.1
10320.4
(11(1.2

1U450.1
((131.0
l!l!(.4
aiOJ.fi

1I51S.2
m!4.S
32043.!

45((12t.!

mi: Dill
lutruut: 6C2

rilBUtt: I'flOl
I«du: Disk

BilBtioi: (.1(7
torn: fl.SOO

UOOR JOULTIOI
(Bj/ll }

1.052(30*
0.1(4031!
0.001725
0.00117!
0.020305
0.027013
0.011511
0.005714
0.013H2
0.0075!!
0.00111!'
0.005051
0.004511
0.00(147
O.OOH23
0.001421
0.003143
0.00102!
0.00142!
0.015520
0.015(3(
0.017015
8.003103
0.005210
0.004103
0.002223'
0.000407
0.002115'
0.001!!?'
0.000525'
0.00113!
0.005017
0.007035
0.00137(
0.010703
0.02(1(1
0.011244
0.00223C
0.00112!
0.002503
0.003021
0.00217!
0.202000Torn.

20271027.1 4.14000
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UHU JeJim Onuic loiitiou. Dmjioi of Hilhport

uziu 120 asm imn
friittd: 2?-JOIrlll! li:35:4l

sonar, JKTIOI in
17 U ictfcod: 1IC1 US UOCUI ODUT.

iCQffltD: 28-JOHH! ifl:j|
I»tt: 5.0 poisu/iee

Osratios: 70.000 liaatei
Operator: in
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MTCTOI: dtttctor 1

IDI

—
1

10
12
13
14
15
1(
II
21
22
23
24
25
26
21
2!
30
31
32
33
34
35
36
31
3!
40
41
43
44
45
4(
47
41 -
4!
50
51
52
53
56
57
SI

m
L-m_

51
52
S3
54
55
56
57si
5!
(0
(1
(2
(3
(4
((
17
II
i!
70
71
72
73
74
75
76
77
71
71
II
11
12
13
14
IS
II
17
II
11

• •• •

12
13
14
IS
!(
!7
11
9!

tmmoi TIU
liiBBteil

21.12
38.04
38.31
38.48
38.il
38.12
38.K
31.17
31.51
31.7!
32.8!
32.21
32.3!
32.97
33.36
33.44
33.1!
33.11
34.11
31.45
34.71
3I.!4
35.18
35.27
35.57
35.94
31.34
31.14
31.17
37.24
37.45
37.13
31.0!
31.12
31.1!
31.23
3!.(2
48.11
41.11
42.11
42.37
42.95
44.24
45.91
41.10
50.10
54.22

niXIUI
Iciloriat ao.)

H (130
(i in, noil
(2 (154)
13 112)
(4 (151)
(S (124,135)
(7(107.101,147)
i!(18(.UU!!I
71(114.134.143)
72(122,31,33,42
73 (14UIIJ
74 (185,132)
75 (153)
77 (141)
10 (137)
11 (17(1
12(131,1(0,3,4)
13 (151)
14 (129)
IS (171)
17 (175)
II (112.117)
1! 1121)
10 (1131
11 (1(7)
12 (US)
13 (174,111)
14 (177)
15 1156.171)
17 (1571
11 (173)
1! 1200,204)
100 (172,192)
182 (1181
183 (113)
184 (191)
185 (19!)
181 (170)
187 (1901
181 (111)
18! (201)
118 (196.203)
111 (11!)
112 (1151
115 (194)
116 (205)
i.:. ioai

*MI irei

41734.7
124172.2
13521.7
47I4.(

131715.2
(4105.1
11570.7

S71I25.7
20S1I.1
15105.4
12114.3

111115.4
32(473.3
117791.2
40(71.1
32011.3

404734.7
43052.2
7112.3

54488.3
12824.1

248(12.1
31135.1

134422J
14(13.5
4(451.8

247111.1
143527.1
107011.6
20714.4
5134.7

15515.0
57171.2

5(7311.0
32(53.3
13196.5
22311.4

31(544.1
73521.3 •
10411.1

147371.5
113141.1
11565.1
12121.2

1159(5.(
7174.1

<56£i310

UK: on
lutrsBut: CC2

PILOUE: 11001
iBder: Bilk

Bilitiot: 4.1(7
0.500

UOUIT SODLTIOI

o.oioii!
O.OHIM
8.882472*
0.000lif
8.020111
0.807402
8.014373
I.8IIIS3
0.00237!
0.001!14*
1.813131
0.801147
8.07SIH
l.007!3(
0.00(i5I
0.00207]>
0.0(0371
0.803(25
0.00017!
0.007313
0.0821(0*
0.0352K
0.0027(1
o.oiiw
0.002JI7
8.003113
8.8211(4
0.01(153
0.80!57!
8.003220
8.000200*
0.001515*
O.OOS7I3
8.8(8!87
8.80151!*
8.000(3!*
0.081327*
8.823313
8.084153
0.00047!*
0.011181
0.814371
8.88837!*
8.005304
0.010702
0.000275'
0.202000

sum uon
(BB./g

C. 05100
0.11013
0.020H*
0.00311
0.1(7(7

8.11S7!
0.74858
0.81113
0.01515*
0.10!4!
0.07(23
0.(3227
0.0((14
0.05543
0.01720*
0.50313
0.03021
0.00733
0.0(0!5
0.01100*
0.21347
0.02301
0.15111
0.82231
0.03245
0.24305
0.1404(
0.07!I3
0.82(13
0.00166*
8.81211*
0.04128
0.507(8
8.81324*
0.00533*
O.OHOf*

8.04045
0.00400*
0.09135
0.11512
0.00311*
0.04420
o.oim
0.0022!*



INC.

301 1OTT SHEET
ssBscaar, xt 12305
(518) 346-4592

PCS CQKZHER MOOT and NMKXXZ REPORT

CQ5KMEK:

ICR

sn
SNHZ SBXEO EHVUDMEKOL

PSK ainwLuna*= s

PEIKJO.

2
5
6
7
8
10
14
15
16
17
IS
21
22
23
24
25
26
27
29
31
32
33
37
38
39
41
42
43
44
45
46
48
49
en

188.70
223.10
223.10
223.10
223 JO
257 JO
249.00
257.50
257.50
257.50
257.90
257.50
257 JO
257.50
257.50
259.50
258.70
292.00
292.00
292.00
292.00
292.00
292.00
272.40
292.00
326.40
292.00
298.90
298.90
292.00
292.00
293.50
324.70
w nn

0.43862
LJ6709
0.01438
0*03483
0.16922
0.22579
0.09624
0.04762
0.11569
0.06333
0.00933
0.042Z5
0.03824
0.05706
0.07520
0.07024
0.03203
0.00858
0.01191
0.12935
0.13031
0.14239
0.03169
0.04409
0.04003
0.01853
0.00339
0.01763
0.01656
0.00437
0.01533
0.04239
0.05863

2-32443
6.12770
0.06446
0.15612
0.75849
0.87685
0.38651
0.18493
0.44928
0.24594
0.03483
0.16369
0.14850
0.22159
0.29204
0.27067
0.12381
0.02938
0.04079
0.44298
0.44627
0.48764
0.10853
0.16186
0.13709
0.05677o.aua
0.05898
0.05540
0.01497
0.05250
0.14443
0.18057 319924



IDRXHBlSr AHUUfXICKU INC.

SOL NCRT
SfflENEEBW, NT 12305
(518) 346-4532

GGNGEXER NEZC8T and KZ£ REPORT

89001JCL

U&'IUUU ____ J. EHl ___
SIMPLE XE5Q3FRQI: iUUMklff, SUJCUH 617
(DMEHT: flMFLE SBEMED DWOBOiBnaL

TOPE FOR fflXQ) FERE HUHWUJnO*- S

PDU3 RET. THE 1KL:0-a 2DEICI BET OKBBSS

2
5
6
7
S
10
14
15
16
17
13
2L
22
23
24
25
26
27
29
31
32
33
37
38
39
41
42
43
44
45
46
48
49

17.48
29.89
20.88
21.24
21.45
22.13
23.02
23.09
23.38
23.66
24.06
24.34
24.42
24.60
24.64
24.99
25.16
25.37
25.61
25.86
26.01
26.10
26.49
26.60
26.89
27.03
27 Jl
27 Jl
27.49
27.59
27.72
27.97
28.17<*» /•••

Id
2:2
2:1
2:1
2d
3:3
3:2 2iO
3:2
3:2
3:2
3d 4:4
3:1
3d
3d
3d 4^
3:1 4 J
3d 4^
4:3
413
4:2
4:2
4^2
5:4 4^
3:04:2
4:2
5:4
4:2
5:34:1
5:34:1
4:1
4:15:3
4:1 5:3 '
5:3 4d
* . *

001
004010
007 009
006
005 008
029
018015
017
024027
016032
034054
026
025
031
028 050
021 033
022051
045
046
052073
049
047
204044
037042
064071
096
040
203057
200057
058063
074094
066095
091098

.2544

.2245

.2566

.2709

.2785

.3045

.3387
•3398
.3508
-3625
.3800
.3911
•3937
.4024
.4031
.4270
.4267
.4334• VMVW

.4450

.4554

.4610

.4639

.4832

.4870

.4990

.5057

.5202

.5255

.5212

.5267

.5340

.5447

.5549

2
22' ; 26
24 ; 25
23'
23 ; 24'
22*6
22'5 ; 44'
22*4
236 ; 23*6
22*3 ; 24*6
2f35 ; 22*66'
23*5
23*4
24*5
244' ; 22*46
233* ; 2S4 ; 22*56'
234' ; 22*46>

22*36
22*36*
22*55* ; 23*5*6
22*45
22*44*
22'466t ; 22*35'
344* ; 22*34* ; 233*6
23*34 ; 234*6 ; 23*4*6 +
22*366*
22*33*
22*45*6 ; 233*5
22'44*6 ; 23*4*5
233*5* ; 234*5
244*5 ; 22*356*
23*44' ; 22*356 ; 22*35'6
22*34'6 ; 22*3'46 ; 233M

4.716
14.697
0.155
0.374
1.819
2.427
1.035
0.512
1.244
0.681
0.100
0.453
0.411
0.613
0.808
0.755
0.344
0.092
0.128
LJ91
1.401
1.531

0.474
0.430
0.199
0.036
OU90
0.178
0.047
0.165
0.455
o rvi

MX£%

7.543
29.885
0.209
0.507
2.461
2.845
1.254
0.600
1.458
0.798
0.223
0.531
0.482
0.729
0.948
0.878
0.402
0.095
0.232
1.438
1.448
1.582
0.352
0.525
0.445
0.284
0.038 in
0.291
0.180
0.049
0.170
0.469

o\a\
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place.

The sample custodian fill out a bin index card, which is submitted to the section

leader responsible for the job. An example of a bin card is included as Rgure VIM 4.

When the program is complete, the section leader signs the card and returns it to the

sample custodian. The section leader states the method of disposal or whether the

samples should be saved. One month after the receipt of the bin card the sample

custodian disposes or archives the sample as stated on the card. Additional information

on sample disposal can be found in Section VIII.

F. Sample Transfer

If analysis of the samples is not possible at OBG Laboratories, Inc., then the

samples will be subcontracted to another approved laboratory. The samples will be

packed in coolers at 4° C and be shipped by common carrier or delivered by OBG

Laboratory personnel. A chain of custody listing OBG Laboratories sample number,

sample preparation date and tests required will accompany the samples.

G. Computer Services

OBG Laboratories has a LIMS system in place. The system is currently only

being used for scheduling analyses and generation of control charts. Client reports or

other types of forms are not being computer generated.

The QA/QC officer is responsible for verifying that the QC data was input properly

and that it is being calculated properly by the computer. Whenever control charts are

printed or control limits generated, the information is checked for accuracy.

Each analyst has a unique sign on code and all QC data that they enter into the
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53
54
55
56
57
58
59
60a
62
63
64

-65
67
69
71
72
73
74
75
77
80
81
82
83
84
85
87
88
89
90
91
92
93
94
95
97
98
99
100
102
103
104
105
106
107
108
109
130
111
112
US
116

IUU

28.82
28.98
29.23
29.31
29.50
29.66
29.81
29.92
30.04
30.30
30.40
30.69
30.82
30.96
31.17
31.58
31.79
32.09
32.26
32J9
32.97
33.36
33.44
33.69
33.88
34.11
34.45
34.78
34.94
35.10
35.27
35.57
35.94
36.34
36.64
36.97 .
37.24
37.45
37.83
38.09
38.62
38.89
39.23
39.62
40.88
43-18
42.11
42J7
42.95
44.24
45.96
45.10
50.10

ihmffinn •

5:2
5:2
6:4
5:2
6:4
5:2
5:2
6:4
4:0
6:3
5:2
6:3
6:3
5:1
6:3
6:3
5:1
6:2

5:2

5:2

5:2

5:1
6:3
5:1
5:1
6:3

6:3 5:1
6:2
6:2
6:2
7:4
6:2
6:2
6:2
7:3
7:3
7:3
6:2
7:3
6:1
7:3
7:3
7:3
7:36:1
6:1
7:3
8:4
7:2
7:2
7:2
7:2
8:4
7:2
7:2
8:3
8:3
8:3
7:1
8:3
8:2
8:2

101 090
099
150112
063 109
152097
087 131
085 116
136
077110
154 .
082
151
135124
107108
149118
134143
122131
146 161
132105
153
141
137
176
138163
158
129
178
175
187182
128
183
167
185
174 1S1
177
171156
157
173
200204
172152
180
153
151
159
170
190
158
201
156203
189
155
154
205

.5814

.5880

.5969

.6029

.6062

.6175

.6224

.6257

.6295

.6349

.6453

.6499

.6563

.6628

.6672

.6796

.6871
•O35D
.7035
.7036
.7203
.7329
.7305
.7403
.7429
.7501
.7537
.7631
.7653
.7761
.7720
.7814
.7848
.7965
.8(131
.8105
.SIM
.8152
.8157
.8278
.8362
.8397
.8447
.8494
.8740
.8740

22*34*5 ;
22*44*5
22*34*66*
22*33*5 ;
22*3566'
22*345* ;
22*344* .'
22*33*66*

22*455*

• 233*56 ; 23*44*6
233*46

• 22*345 ; 22*3*45
'233*55' ; 2344*6
23456?

33*44* ; 233*4*6
22*44*56'
22*33*4
22*355*6
22*33*56*
233*4*5 ;
22*34*5*6
22*33'56'

• 2*344*5
233*45* ; 22*34*
•r
•t

23*44*5 ; 233*
22*3456': 2344

2*33*45; 22'33'46:22*33'55
22*34*55*
22*33*46'
22*44*55*
22*3455'
22*344*5
22*33*466'
2r344'5*
233*44*6
22*33*45
22*33*55*6
22*33*45*6
22'34'55*6
22*33*44*
22*344*5*6
23*44*55'
22*3455*6
22*33*456*
22*33*4*56
22*33*44*6
233*44*5'
22*33*456

•t
*
9

*
t

•
t

•
t

•r

22*33*45*66'
22*33*455t

22*344'55'
233*4*55*6
233*44*5*6
22*33*4566*
22*33'44*5
233*44*56

•*

233'45'6
233*44*

233'4'56 ; +2

22*344'56'

•

22*344*56

233*44*5

; 22'344'566*
233*455*6

56
45
*5
••»•

.8f^ 2r33*455'6

.8875

.8935

.9142

.9321

.9520

.9678

22*33*4*55*6
22*33*44*5*6
233*44*55*
22*33*44*56
22*33*44*55
223'44'55'S

•

. 22'344*55'6

9.302

2.407
1.007
0.203
0.164
0.224
0.271
0.258
0.978
1.514
0.221
0.042
1.803
0.663
1.288
7.961
0.213
0.171i.rn
0.820
6.797
0.711
0.596
0.186
5.409
0.325
0.079
0.655
0.194
3.155
0.247
1.625
0.240
0.349
2.613
1.510
0.858
0.288
0.018
0.138
0.518
5.457
0.142
0.057
0.119
2.096
0.435
0.043
1.057
1-288
0.034
0.475
0.959
0.025

^t?7K

0.932
0.185
0.152
0.207
0.250
0.239
0.818
1.447
0.185
0.039
1.508
0.571
1.154
7.120
0.185
0.154
0.984
0.711
5.685
0.595
0.498
0.142
4.524
0.272
0.066
0.500
0.148
2.409
0.207
1.241
0.201
0.267
2.000
U36
0.678
0.241
0.014
0.097
0.396
4.167
0.109
0.044
0.084
1.600
0.332
0.030
0.743
0.905
0.026
0.334
0.673
0.017

0.0308

MEMCE MTsm'ffl ffingr - 301.8
MMGR CF QUBIKXED FEUS POQNIM 88
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SECTION 111. STATEMENT OF POLICY

OBG Laboratories, Inc. is located in the corporate headquarters of O'Brien and

Gere Limited in Syracuse, New York. The firm is involved in the chemical and

microbiological analysis of environmental contaminants in a variety of matrices. The ability

of the laboratory to accurately identify and quantify these contaminants is of great

importance. The decisions or conclusions based on these data are only as good as the

documented quality of the data. The purpose of this manual is to document the

procedures used to verify the high quality of analysis.

A. Quality Assurance/Quality Control Program Objectives

Quality control is the routine application of procedures used in the laboratory and

in the field for controlling the measurement process. Quality assurance is the total

program for assuring the reliability of field and analytical data.

The goal of the laboratory Quality Assurance/Quality Control (QA/QC) Program

is to produce data of adequate quality and to provide the necessary documentation to

verify these results. The data would have adequate quality if the data has consistency

(precision) and the uncertainty is small when compared to specific requirements

(accuracy). These objectives are accomplished through the use of quality control

samples such as duplicates, spikes, blanks, surrogates, and reference samples. The lab
o•*s

also performs initial start up procedures to verify the accuracy and precision of the

methods and to calculate MDLs (Method Detection Limits). Implementation of this

program maximizes the validity of the data. Thus, the data can provide a reliable
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foundation on which to base decisions.

A major effort of the QA/QC Program is to provide detailed control charts and

control limits for monitoring the laboratory's daily performance and to plot trends over an

extended period of time. These charts provide documentation that data collected,

reported, or used by the laboratory are scientifically valid and of known precision and

accuracy. The QA/QC activities performed at OBG Laboratories are carried out in

accordance with established federal and state protocols.

B. Lab Policy on QA/QC

OBG Laboratories fully supports the QA/QC program outlined in this manual.

This program has been implemented and is maintained to demonstrate that data reported

by the laboratory are of known and documented quality. The technical and support

personnel who contribute to any portion of the laboratory analyses follow the QA/QC

procedures outlined in this manual.

The QA/QC manual is an integral part of routine laboratory practice. It is

primarily intended to set control guidelines and direction for the chemical and

microbiological measurements performed by the laboratory for non-CLP analyses. When

NYSDEC or U.S. EPA CLP protocol is required, QA/QC procedures and documentation

are done according to CLP guidelines. The contents of this manual will be re-evaluated

and revised on a regular basis.

C. Levels of QC

Several different levels of QC and QA/QC documentation are available to a client

utilizing OBG Laboratories' services. When clients submit samples for analysis, they can
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receive only the sample results or they can request copies of any of the routine laboratory

QC that was analyzed in the same batch as their group of samples. They may also

request that specific QC be performed on their samples. As a last option, clients can

request a full CLP package, which would include all QC and deliverables as required by

NYSDEC or U.S. EPA CLP.
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SECTION IV. ORGANIZATION AND RESPONSIBILITY

Any organization consists of a number of people whose skill and responsibilities

determine the quality of the final product. The product of OBG Laboratories, Inc. is

analytical services. The laboratory functions as a chemical laboratory only. All personnel

have sufficient training in their appointed positions to contribute to the analysis and

reporting of high quality data. The training is achieved through internal training,

experience, and selected specialty courses.

Figure IV-1 is an organization chart of the laboratory staff.

The vice president's responsibilities involve the development and monitoring of

the internal systems necessary to assure quality of the analytical data. His duties include

the planning necessary to support methods development, review of QA/QC control

information, review of proficiency sample results, and support necessary for the

acquisition of personnel and instrumentation.

The day-to-day scheduling and coordination is handled by the manager of

analytical services who reports to the vice president. The manager monitors the daily

work load and redirects the section resources to complete project deadlines. The

manager coordinates and distributes the project information to the section leaders and

reviews the output to verify its completeness and technical acceptability. The manager

also reviews QA/QC consistency between the laboratory sections.

The section leaders manage the day-to-day scheduling and operation of the

individual analytical areas and report to the manager of analytical services. Their
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responsibilities include monitoring of individual projects and project specific QA/QC,

verification that analyses are conducted within contract holding times and implementing

corrective action procedures recommended by the QA/QC officer. In addition, section

leaders coordinate with the client or project manager to answer any questions related to

the analytical requirements of the individual projects.

On a weekly basis the manager and section leaders meet to discuss the progress

of in-house programs, staffing, the schedule of analytical programs, instrument problems,

and analytical quality control. This information is also forwarded to the vice president for

consideration and planning. The section leaders work with the QA/QC officer to keep the

quality control procedures accurate and up to date. Together the section leaders and the

QA/QC officer work on revisions of procedures applicable to their individual sections.

The QA/QC officer is responsible for the implementation, monitoring, and

supervision of the Quality Control Program. The QA/QC officer reports directly to the vice

president. The QA/QC officer verifies that the analyses are conducted in strict adherence

to the procedures set forth in this manual. The QA/QC officer's duties include:

1) Developing and implementing new QA/QC programs, including statistical

techniques and procedures

2) Conducting regular audits and inspections of analytical procedures and

applications

3) Daily monitoring of analytical parameter accuracy and precision

4) Discussing necessary corrective action procedures with laboratory manager

and individual section leaders
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5) Generating control charts and setting control and warning limits on all

parameters

6) Advising management of the status of the QA/QC program and giving

recommendations for improvement

7) Writing, submitting and updating Quality Assurance Plans.

The sample custodians, who are part of the support staff, are responsible for

initiating chain of custody procedures. Upon receipt of samples, they verify that the

samples have been properly preserved. After receipt of samples, they are responsible

for keeping them in a secure and restricted location.

OBG Laboratories also has a safety officer who is responsible for the distribution

of the safety manual and the scheduling of safety training sessions for all new employees.

The safety manual outlines safety policies, procedures, and guidelines. The safety officer,

the section leaders and the manager meet periodically to review the safety manual and

update it as necessary. A copy of the laboratory safety manual is included as Appendix

A in this document.
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SECTION V. QA LIMITS FOR PRECISION AND ACCURACY

Table V-1 is a listing of the accuracy and precision limits, MRDLs (minimum

reportable detection limits) and methods used in the laboratory. Table V-2 is a listing of

all sample preparation procedures used in the laboratory and their applicable methods.

The accuracy and precision limits listed in the table are derived from in-house

data. Sufficient points for several parameters were not available at the time the limits were

set. For these parameters, the limits have been arbitrarily set based on previous lab

experience or are limits taken from the applicable method. As more points are added to

the data base, the laboratory limits for these parameters are reestablished. Limits that are

not derived from laboratory data are flagged with an asterisk (*). All limits are updated

yearly, at a minimum.

Laboratory QA/QC limits are included to give an indication of the laboratory

capabilities. Method QA/QC limits will be used if they are more stringent then the

laboratory limits. Limits included in the table may not be the must up to date limits, since

they are being updated at deemed statistically necessary. The most recent QA/QC limits

are available from the laboratory.

Minimum reportable detection limits are included in Table V. Minimum reportable

detection limits are the routine detection limits that are reported. Lower detection limits

can be achieved and are avialable upon request. MDL and IDL studies are available from

the laboratory.

Completeness can be described as a measure of the actual amount of usable
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data obtained from an analytical procedure to the expected amount. The goal of OBG

Laboratories' QA/QC program is to maintain a 90% completeness rate.

All laboratory QC data are entered into the Laboratory Information Management

System (LJMS). A statistical program on the LIMS generates control charts and computes

control and warning limits. Charts are generated, by matrix and method, for each

parameter analyzed in the lab. Control limits are generated once a year by taking the last

20 to 50 points, depending on the amount of data in the data base, from the previous

year and calculating the mean, standard deviation, and warning and control limits for the

current year. Control limits can be updated more frequently if deemed statistically

necessary.

When QC data are entered, the computer automatically compares the results to

the established control limits. If the QC data fall outside of these control limits, the analyst

is prompted to provide an explanation. A password is required by the QC officer to enter

the data into the data base. In addition, the analyst informs the section leader of an out

of control situation and the section leader insures that the analyst takes corrective action.

Sample results are not reported until QA/QC criteria has been met.

An out-of-control log can be printed daily listing all QC that failed to meet

established criteria and the associated explanations that were entered by the analysts.

The out-of-control log is reviewed weekly by the QA/QC officer. The QA/QC officer

reviews the out-of-control log to verify that corrective measures are being taken and

documented. The out-of-control log is used as a summary of the percentage of QC data

that does not meet established criteria. An example of the out-of-control log is included
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as Figure V-1.

Whenever information in the QC data base is changed, an audit log is created

listing who made the change, what was changed, and the date the change was made.

Audit trails are noted even when typographical errors are made when entering the QC

data. The audit log is used as evidence of changes that are made to the QC data base

and helps prevent any unnecessary tampering with the data. An example of the audit log

is included as Figure V-2.
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TABLE V-1
ACCURACY, PRECISION AND MDLs

u>
H

vo
Ul

ANALYTE

Acidity as CaC03

Alkalinity as CaC03

Ammonia as N

5-day BOD

5-day CBOD

COD

Chloride

Chlorine, total residual

Color

Cyanide, total

Cyanide, amenable to
chlorination

Fluoride, total

Hydrogen Ion (pH)

MATRIX

Water

Water

Water
Solid

Water

Water

Water

Water
Solid

Water

Water

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

305.12

310.12

350. 12

350.12

405.12

5073

410.42

32S.22, 92511

9251 '

330.52

110.22

33S.22, 90101

90101

335.12, 90101

90101

340.22

340.22

150.12, 90401

90451

ACCURACY
% RECOVERY

85.0-115.0*

91.6-106-0

86.3-119.1
91.8-111.4

82.1-116.6

85.0-115.0*

72.4-112.3

82.6-116.5
82.1-125.6

85.0-115.0*

NA

80.3-118.1
82.5-112.5

80.3-118.1
82.5-112.5

72.0-139.8
90.4-109.1

+/- 0.2 pH units
+/-0.2 pH units

PRECISION
%RPD

0.0-20.0*

0.0-19.3

0.0-24.2
0.0-7.3

0.0-23.3

0.0-20.0*

0.0-24.2

0.0-28.0
0.0-11.3

0.0-20.0*

0.0-29.3

0.0-34.3
0.0-34.3

0.0-20.0*
0.0-20.0*

0.0-39.5
0.0-23.1

0.0-20.0*
0.0-20.0*

MRDL

1. mg/L

1. mg/L

0.05 mg/L
5. mg/kg

1. mg/L

1. mg/L

10. mg/L

1. mg/L
10. mg/kg

0.1 mg/L

5. C.P.U.

0.01 mg/L
1. mg/kg

0.01 mg/L
1. mg/kg

0.1 mg/L
10. mg/kg

3)

••)

Test Methods for Evaluating Solid Waste. SW-846. Third Edition.
Methods (or Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA, AWWA, WACF, 16lh Ed.
Federal Register, 40 CFR Part 136, Appendix C. October 1984.



TABLE V-1 - continued

u>
H1

VO
U>
it.
<T> ________________________

ANALYTE

Kjeldahl nitrogen,
total as N

Nitrite plus nitrate

Nitrite

Nitrate

Odor

Oil and grease, total
recoverable

Organic carbon, total

Oxygen, dissolved

Phenols

Phosphorus, total

Residue, total

Residue, dissoved

Residue, suspended

Residue, settable

Residue, volatile

'' Test Methods for

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water

Water
Solid

Water

Water

Water
Solid

Water
Solid

Water
Solid

Water

Water

Water

Water
Solid

METHOD

351. 22

351. 22

3S3.22

353.22

354.12

354.12

Subtraction
Subtraction

140.13

413.12, 90711

9071 '

415.12

360.12

420.12. 9065*
90651

36S.42

36S.42

160.32

160.32

160.12

160.22

160.52

160.42

160.42

ACCURACY
% RECOVERY

75.3-122.3
89.5-105.7

79.1-116.6
80.0-120.0*

90.2-117.2
80.0-120.0*

80.0-120.0*
80.0-120.0*

NA

62.6-99.5
54.8-112.8

91.5-105.1

85.0-115.0*

73.1-122.2
65.6-148.4

84.0-114.0
80.0-120.0*

NA
NA

79.8-111.8

70.1-114.0

NA

NA
NA

PRECSION
%RPD

0.0-20.1
0.0-10.2

0.0-10.3
0.0-20.0*

0.0-20.0*
0.0-20.0*

0.0-20.0*
0.0-20.0*

0.0-20.0*

0.0-31.0
0.0-47.7

0.0-14.7

0.0-3.9

0.0-36.5
0.0-61.8

0.0-37.4
0.0-20.0*

0.0-7.1
0.0-4.5

0.0-18.1

0.0-34.4

0.0-17.9

0.0-20.0*
0.0-20.0*

MRDL

0.1 mg/L
1. mg/kg

0.05 mg/L
5. mg/kg

0.05 mg/l
5. mg/kg

0.05 mg/l
5. mg/kg

1. T.O.N.

1. mg/L
100. mg/kg

1. mg/L

0.1 mg/L

0.005 mg/L
1. mg/kg

0.01 mg/L
1. mg/kg

1. mg/L
1. mg/kg

1. mg/L

1. mg/L

0.1 mg/L

1. mg/L
1. mg/kg

Evaluating Solid Waste. SW-846, Third Edition.
** Methods for Chemical Analysis of Water and Wastes
31 Standard Methods for the Examination of Water and
4| Federal Register,

, U.S. EPA-600/4-79-020, Revised 1983.
Wastewater. APHA. AWWA. WACF. 16lh Ed.

40 CFR Part 136, Appendix C, October 1984.
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TABLE V-1 - continued

ANALYTE

Orthophosphate

Silica

Specific
Conductance

Sulfate, as S04

Sulfide

Sulfite, as S03

Surfactants

Temperature

Total Petroleum
Hydrocarbons

Turbidity

Waste Ignitability

Waste Corrosivity

Waste Reactivity

MATRIX

Water

Water

Water

Water
Solid

Water

Water

Water

Water
Solid

Water

Water
Solid

Water
Solid

Water
Solid

METHOD

365.12

370.12

120.12

37S.32

37S.32

376. 11

377.12

425.12

170.12

418.12, 90731

90731

180.12

10101

10101

11101

11 10'

9010V90301

9010Y90301

ACCURACY
% RECOVERY

92.4-104.0

91.4-109.8

92.4-102.1

92.8-109.1
95.4-108.4

61.8-150.0

85.0-115.0*

70.9-126.2

62.3-121.6
76.6-120.7

81.7-110.9

PRECISION
%RPD

0.0-13.4

0.0-8.1

0.0-7.2

0.0-14.5
0.0-18.2

0.0-26.4

0.0-20.0*

0.0-16.4

0.0-31.0
0.0-34.4

0.0-31.0

MRDL

0.01 mg/l

0.1 mg/L

1 umho/cm

1. mg/L
100. mg/kg

0.1 mg/l

2. mg/L

0.1 mg/L

1. mg/L
100. mg/kg

0.02 NTU

u>
H
vo
vo

t)
2)
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA. AWWA, WACF. 16lh Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.
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TABLE V-1 - continued

u>
H
vovo
ifc*
CO

ANALYTE

Aluminum

Antimony - ICP

Antimony - AA

Arsenic

Barium

Beryllium

Boron

Calcium

Chromium, hexavalent

Chromium

Cobalt

Copper

MATRIX

Water
Solid

Water
Solid
Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

200.72, 60101

60101

200.72, 60101

6010'
204.22, 70411

7041 '

206.2Z, 70601

7060'

200.72, 6010'
60101

200.72, 601 01

6010'

200.72, 60101

60101

200.72, 6010'
6010'

307B3, 71 96'
7196'

200.72, 6010'
60101

200.72, 6010'
6010'

200.72, 60101

6010'

ACCURACY
% RECOVERY

91.0-116.9
78.6-112.8

84.4-106.7
63.3-120.4
71.4-115.3
80.0-120.0*

79.4-118.9
78.0-114.5

89.4-108.6
62.5-125.8

82.6-104.0
76.8-105.0

80.6-131.1
80.0-120.0*

83.6-111.6
79.3-115.5

85.6-110.6
85.3-109.1

91.7-106.2
80.3-103.1

87.0-106.9
82.4-101.7

88.5-107.4
80.2-104.6

PRECISION
%RPD

0.0-30.9
0.0-43.9

0.0-5.7
0.0-50.3
0.0-20.0*
0.0-20.0*

0.0-41.9
0.0-32.0

0.0-45.1
0.0-35.0

0.0-20.0*
0.0-20.0*

0.0-20.0*
0.0-20.0*

0.0-4.3
0.0-40.7

0.0-22.1
0.0-20.0*

0.0-16.1
0.0-43.5

0.0-20.0*
0.0-28.2

0.0-12.7
0.0-44.6

MRDL

0.5 mg/L
50. mg/kg

0.1 mg/L
10. mg/kg
0.01 mg/L
1. mg/kg .

0.005 mg/L
0.5 mg/kg

0.5 mg/L
50. mg/kg

0.05 mg/L
5. mg/kg

0.05 mg/L
50. mg/kg

1. mg/L
1000. mg/kg

0.01 mg/L
1. mg/kg

0.05 mg/L
5. mg/kg

0.05 mg/L
5. mg/kg

0.01 mg/L
1. mg/kg

''
21
31
4>

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA. WACF, 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

CO
M
VO
VO

ANALYTE

Cadmium - ICP

Cadmium - AA

MATRIX

Water
Solid
Water
Solid

Hardness, total as Water
CaC03

Iron

Lead - ICP

Lead - AA

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

Water
Solid

Water
Solid
Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

11 Test Methods for Evaluatlna Solid Waste
21 Methods
31 Standard

for Chemical Analysts of Water

METHOD

200.72, 60101

60101

213.22, 7131 '
71311

31 4B3

200.72, 60101

60101

200.72, 60101

60101

239.22, 7421'
7421 '

200.72, 60101

601 01

200.72, 60101

60101

245.12, 7470'
7471 '

200.72, 60101

60101

200.72, 60101

60101

200.72, 60101

6010'

, SW-846, Third Edition,
and Wastes. U.S. EPA-600/4-79

Methods for the Examination of Water and Wastewater. APHA,
4> Federal Radiator 40 C.FR Part 136 Anoandlx fi October 1984.

ACCURACY
% RECOVERY

88.4-111.1
50.5-99.8
67.0-127.6
80.0-120.0*

85.0-115.0*

87.9-108.3
86.4-105.6

86.2-112.8
74.7-109.8
87.1-114.1
69.5-122.5

83.6-116.5
80.8-105.0

90.4-109.3
82.4-106.5

69.5-117.7
47.6-147.8

84.0-121.3
80.0-120.0*

88.4-108.3
80.5-102.5

73.7-113.9
60.4-103.5

PRECISION
%RPD

0.0-30.8
0.0-35.6
0.0-20.0*
0.0-20.0*

0.0-20.0*

0.0-23.8
0.0-68.6

0.0-13.2
0.0-36.1
0.0-32.2
0.0-29.1

0.0-9.9
0.0-61.5

0.0-20.4
0.0-70.0

0.0-41.5
0.0-41.7

0.0-20.0*
0.0-20.8

0.0-14.1
0.0-46.9

0.0-24.6
0.0-43.9

MRDL

0.01 mg/L
1. mg/kg

0.001 mg/L
0.1 mg/kg

1. mg/L

0.05 mg/L
5. mg/kg

0.05 mg/L
5. mg/kg

0.005 mg/L
0.5 mg/kg

1. mg/L
1000. mg/kg

0.05 mg/L
5. mg/kg

0.0005 mg/L
0.5 mg/kg

0.5 mg/L
50. mg/kg

0.05 mg/L
5. mg/kg

5. mg/L
5000. mg/kg



TABLE V-1 - continued

ANALYTE

Selenium

Silicon

Silver

Sodium

Thallium

Vanadium

Zinc

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

270.22, 77401

77401

200.72, 601 01

60101

200.72, 60101

601 01

200.72, 601 01

60101

279.2*. 7841 '
7841 '

200.72, 6010'
60101

200.7*. 60101

60101

ACCURACY
% RECOVERY

77.4-123.8
71.1-118.8

85.0-115.0*
80.0-120.0*

70.0-119.6
61.6-109.3

84.9-112.0
83.2-121.1

72.5-127.7
50.1-127.0

80.1-107.8
79.2-107.2

90.7-107.8
72.6-118.4

PRECISION
%RPD

0.0-32.0
0.0-23.4

0.0-20.0*
0.0-20.0*

0.0-12.9
0.0-39.3

0.0-9.1
0.0-17.2

0.0-20.0*
0.0-20.0*

0.0-20.0*
0.0-38.7

0.0-39.0
0.0-50.3

MRDL

0.005 mg/L
0.5 mg/kg

1. mg/L
100. mg/kg

0.01 mg/L
1. mg/kg

1. mg/L
1000. mg/kg

0.05 mg/L
5. mg/kg

0.05 mg/L
5. mg/kg

0.01 mg/L
1. mg/kg

u>
H
vo
ID
Ul
o 1)

2)
3)
0

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.
Standard Methods tor the Examination of Water and Wastewatef. APHA, AWWA, WACF, 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

(Dichloromethane)

Trichlorofluoromethane

U>
H
vo
vo

MATRIX

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water

METHOD

502.1/503.13
601/6024, 8010/80201

8010/80201
6244, 82401
8240'

502.1/503.13
601/602', 8010/80201

8010/80201
6244, 82401
82401

502.1/503.13
601/6024, 8010/80201

8010/80201
6244, 82401
82401

502.1/503.13
601/6024, 8010/80201

8010/80201
6244, 82401
82401

502.1/503.13
601/6024, 8010/80201

8010/8020'
6244, 8240'
82401

502.1/503.13
601/6024, 8010/8020'

8010/8020'
6244

ACCURACY
% RECOVERY

80.0-120.0*
59.5-140.5*
59.5-140.5*
64.3-164.8
47.1-174.6

80.0-120.0*
58.5-141.5*
58.5-141.5*
83.4-202.7
76.6-180.2

72.4-155.6
68.5-131.5*
68.5-131.5*
79.8-181.1
99.5-166.7

52.6-140.7
77.0-123.0*
77.0-123.0*
67.6-195.0
70.4-186.6

50.1-140.7
77.5-122.5*
77.5-122.5*
66.2-147.2
74.3-133.8

34.7-141.3
66.5-133.5*
66.5-133.5*
70.6-116.0

PRECISION
%RPD

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-14.8
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-29.5
0.0-12.1
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

MRDL

0.5 ug/L
10. ug/L
100. ug/kg
10. ug/L
10. ug/L
0.5 ug/L
10. ug/L
100. ug/kg
10. ug/L
10. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
10. ug/L
10. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
10. ug/L
10. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L

2)
3)

Test Methods lor Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF, 16th Ed.
Federal Register, 40 CFR Part 136. Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

Acetone

Carbon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

trans-1,2-
Dichloroethene

1,2-Dichloroethene
(total)

Chloroform

to
H
10
vo
en
to

MATRIX

Water
Solid

Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water

Water
Solid
Water
Solid

Water
Water
Water
Solid
Water
Solid

METHOD

82401

82401

82401

82401

502.1/503.13

601/6024, 8010/80201

8010/8020'
6244, 82401

82401

502.1/503.13

601/6024, 8010/80201

8010/80201

6244, 82401

82401

502.1/503.13

601/6024, B010/80201

8010/8020'
6244, 82401

82401

501.13

502.1/503.13

601/6024, 8010/8020'
8010/80201

6244, 82401

82401

ACCURACY
% RECOVERY

59.6-180.2
39.4-186.7

69.1-117.3
74.3-107.3

44.6-145.0
63.0-137.0*
63.0-137.0*
70.7-119.4
73.5-117.3

57.9-132.7
84.0-116.0*
84.0-116.0*
57.9-137.1
72.6-115,5

54.9-124.0

64.0-136.0*
64.0-136.0*
60.7-112.5
64.7-109.5

69.1-125.3
80.0-120.0*
75.0-125.0*
75.0-125.0*
71.4-114.4
74.3-111.4

PRECISION
%RPD
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0
0.0-12.8

0.0-20.0*
0.0-16.9
0.0-20.4
0.0-25.0*
0.0-25.0*

0.0-20.0*

0.0-18.6
0.0-26.1
0.0-25.0*
0.0-25.0*

0.0-38.7
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

MRDL
10. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L
1. ug/L
10. ug/L
5. ug/L
5. ug/kg
1. ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L

1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
1. ug/L
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg

2)
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-#»/4-79-020, Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA, AWWA, WACF, 16th Ed.
Federal Register. 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE MATRIX METHOD

methane

to
H
vo
vo
en

2)

3)

iloroethane

lone

ichloroethane

Tetrachloride

:etate

Jichloro-
e

Water
Water
Solid
Water
Solid

Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Solid

Water
Water
Water
Solid
Water
Solid

iloropropane Water
Water
Solid
Water
Solid

Test Methods for Evaluating Solid Waste.
Methods for Chemical Analysis
Standard Methods for the Ext .

502.1/503.13

601 /6024, 8010/80201

8010/80201

624*, 82401

82401

82401

82401

502.1/503.13

601 /6024, 8010/80201

8010/80201

6244, 82401

82401

502.1/503.13

601/6024, 8010/80201

8010/80201

6244, 82401

82401

82401

82401

501.13

502.1/503.13

601 /6024, 8010/8020'
8010/80201

6244, 82401

82401

502.1 /503.13

601 /6024, 8010/80201

B010/B0201

6244, 82401

82401

SW-846, Third Edition.
of Water and Wastes. U.S. EPA-600/4-79-020.
ilnation of Water and Wastewater. APHA. AWV

ACCURACY
% RECOVERY

55.0-111.3
71.5-128.5*
71.5-128.5*
74.6-118.1
73.4-116.8

37.5-137.7
43.9-159.1

44.9-145.3
71.0-129.0*
71.0-129.0*
71.3-121.5
62.9-119.5

47.6-133.2
68.5-131.5*
68.5-131.5*
71.7-111.1
71.4-109.6

19.6-107.9
25.5-110.0*

68.6-124.7
48.8-129.0
76.0-124.0*
76.0-124.0*
63.9-113.8
70.5-107.0

57.6-121.2
74.0-126.0*
74.0-126.0*
60.2-124.3
72.8-112.9

PRECISION
%RPD

0.0-20.0*
0.0-29.5
0.0-17.6
0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-20.0
0.0-15.2
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-19.7
0.0-10.0
0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-36.8
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-26.0
0.0-21.6
0.0-25.0*
0.0-25.0*

MRDL

0.5 ug/L
1. ug/L
10. ug/L
5. ug/L
5. ug/kg
10. ug/L
10. ug/kg
.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5/ ug/kg

10. ug/L
10. ug/kg
1. ug/L
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg

Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE MATRIX METHOD

methane

Benzene

to
H
IO
y>
tn

2)
3)

Dichloropropene Water
Water
Solid
Water
Solid

oethene Water
Water
Solid
Water
Solid
Water
Solid

ochloro- Water
e Water

Water
Solid
Water
Solid

ichloroethane Water
Water
Solid
Water
Solid

le Water
Water
Solid
Water
Solid
Water
Solid

Test Methods for Evaluating Solid Waste
Methods for Chemical Analysis of Water

502.1 /503.13

601 /602", 8010/8020'
8010/80201

6244, 82401

82401

502.1/503.13

601 /602", 8010/80201

8010/80201

6244, 82401

82401

MOD. 80201

MOD. 8020'

501.13

502.1/503.13

601/6024, 8010/80201

8010/8020'
624\ 82401

82401

502.1/503.13

601/6024, 8010/80201

8010/80201

6244, 8240'
8240'

502.1/503.13

601 /6024, 8010/8020'
8010/8020'
6244, 82401

82401

MOD. 8020'
MOD. 80201

, SW-846, Third Edition.
and Wastes. U.S. EPA-600/4-79-020,

Standard Methods for the Examination of Water and Wastewater. APHA, AVW

ACCURACY
% RECOVERY

80.0-120.0*
64.0-136.0*
64.0-136.0*
50.2-119.2
67.2-100.6

55.4-144.6
77.0-123.0*
77.0-123.0*
73.4-111.3
73.2-109.2
75.0-125.0*
75.0-125.0*

67.5-128.7
80.0-120.0*
65.5-134.5*
65.5-134.5*
61.7-116.8
70.2-110.1

80.0-120.0*
78.5-121.5*
78.5-121.5*
64.0-116.8
64.5-115.7

81.1-102.8
77.0-123.0*
77.0-123.0*
63.0-118.4
69.1-113.3
78.9-108.0
77.9-117.4

PRECISION
%RPD

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-23.2
0.0-17.3
0.0-34.1
0.0-17.2
0.0-25.0*
0.0-25.0*

0.0-34.6
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-13.9
0.0-17.4
0.0-28.4
0.0-20.9
0.0-12.4
0.0-18.6
0.0-17.3

MRDL

0.5 ug/L
1. ug/L

10. ug/kg
5. ug/L
5. ug/kg

0.5 ug/L
1. ug/L

10. ug/kg
5. ug/L
5. ug/kg
1. ug/L

10. ug/kg

1. ug/L
0.5 ug/L
1. ug/L

10. ug/kg
5. ug/L

10. ug/kg

0.5 ug/L
1- ug/L

10. ug/kg
5. ug/L
5. ug/L

0.5 ug/L
1. ug/L

10. ug/kg
5. ug/L
5. ug/kg
1. ug/L

10. ug/kg

Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

trans-1,3-

MATRIX METHOD

1,1,2,2-

W
M
VD
VO
cn
01 »)

2)

,3-
opropene

oethylvinyi ether

Form

yl-2-pentanone

none

iloroethene

Water
Water
Solid
Water
Solid

Water
Solid
Water

Water
Water
Water
Solid
Water
Solid

Water
Solid

Water
Solid

Water
Water
Solid
Water
Solid
Water
Solid

Water
iloroethane Water

Solid
Water
Solid

Test Methods for Evaluatina Solid Waste. SW-846.
Methods for Chemical
Standard Methods for

Analysis of Water and Wast
the Examination of Water ar

502.1/503.13

601 /6024, 8010/80201

8010/80201

6244, 82401

82401

601 /6Q24, 8010/80201

8010/80201

6244

501.13

502.1/503.13

601/602*. 8010/80201

8010/80201

624*, 82401

82401

82401

82401

82401

82401

502.1/503.13

601 /6022, 8010/80201

8010/80201

6244, 82401

82401

MOD. 80201

MOD. 80201

502.1/503.13

601 /6024, 8010/80201

8010/80201

6244. 82401

82401

Third Edition.
98, U.S. EPA-600/4-7M20.
id Wastewater, APHA. AWV

ACCURACY
% RECOVERY

80.0-120.0*
64.0-136.0*
64.0-136.0*
51.3-133.4
61.1-126.1

60.0-140.0*
60.0-140.0*
23.5-121.3

62.6-130.1
19.5-105.9
73.5-126.5*
73.5-126.5*
54.3-124.4
74.2-108.3

65.5-116.6
70.3-125.8

37.7-114.5
45.4-131.7

80.0-120.0*
70.0-130.0*
70.0-130.0*
70.9-114.5
73.1-113.2
75.0-125.0*
75.0-125.0*

80.0-120.0*
49.0-151.0*
49.0-151.0*
57.6-123.6
63.9-122.0

PRECISION
%RPD
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-38.6
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-18.5
0.0-29.1
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*
0.0-25.0*

MRDL
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
10. ug/L

100. ug/kg
10. ug/L
1. ug/L
0.5 ug/L
10. ug/L

100. ug/kg
5. ug/L
5. ug/kg
10. ug/L
10. ug/kg
10. ug/L
10. ug/kg
0.5 ug/L
1. ug/L
10. ug/L
5. ug/L
5. ug/kg
1. ug/L

10. ug/kg
0.5 ug/L
1. ug/L

10. ug/kg
5. ug/L
5. ug/kg

VACF, 16th Ed.
Federal Register, 40CFR Part 136, Appendix C. October 1984.



TABLE V-1 - continued

ANALYTE

Toluene

Chlorobenzene

Ethylbenzene

Styrene

Xylene (total)

10
vo
Ui

MATRIX

Water
Water
Solid
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid

Water
Water
Solid
Water
Solid
Water
Solid

Water
Water
Solid

Water
Solid
Water
Solid
Water
Solid

METHOD

502.1/503.13
601/6024, 8010/80201

8010/80201
624*. 8240'
82401

MOD. 80201
MOD. 80201

502.1/503.13
601/6024, 8010/80201

B010/80201
6244, 82401
82401

502.1/503.13
601/6024, 8010/80201

8010/80201
6244, 82401
82401

MOD. 8020*
MOD. 80201

502.1/503.13
82401
82401

601/6024, 8010/80201
8010/80201
6244, 82401
82401

MOD. 80201
MOD. 80201

ACCURACY
% RECOVERY

71.9-110.4
77.5-122.5*
77.5-122.5*
73.6-109.7
71.9-114.8
78.2-106.8
75.1-109.9

43.2-128.1
80.5-119.5*
80.5-119.5*
78.8-106.2
75.7-110.3

58.9-122.1
63.0-137.0*
63.0-137.0*
76.7-115.1
72.9-116.4
78.0-110.0
76.0-119.9

80.0-120.0*
83.5-121.6
75.9-125.6

75.0-125.0*
75.0-125.0*
82.6-107.8
82.1-107.7
72.5-110.8
31.4-147.4

PRECISION
%RPD

0.0̂.3
0.0-23.2
0.0-14.7
0.0-25.6
0.0-12.9
0.0-11.2
0.0-13.7

0.0-6.5
0.0-19.2
0.0-15.1
0.0-23.1
0.0-11.9

0.0-20.0*
0.0-27.1
0.0-31.3
0.0-25.0*
0.0-25.0*
0.0-11.4
0.0-10.8

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-22.0
0.0-20.0*
0.0-25.0*
0.0-25.0*
0.0-14.7
0.0-21.0

MRDL

0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
1. ug/L
10. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
0.5 ug/L
1. ug/L
10. ug/kg
5. ug/L
5. ug/kg
1. ug/L
10. ug/kg
0.5 ug/L
5, ug/L
5. ug/kg
3. ug/L
30. ug/kg
5. ug/L
5. ug/kg
1. ug/L
10. ug/kg

2)
3)

Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods tor the Examination of Water and Wastewatef. APHA, AVWVA. WACF. 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C. October 1984.



TABLE V-1 - continued

ANALYTE

1,2-Dichlorobenzene

1.3-Dichlorobenzene

1.4-Dichlorobenzene

Dichlorodifluoro-
methane

Benzyl chloride

Bromobenzene

2-Chlorotoluene

4-Chlorotoluene

u>
H
vo
vo
ui

MATRIX

Water
Water
Solid
Water

Water
Water
Solid
Water

Water
Water
Solid
Water

Water
Water
Solid

Water
Solid

Water
Water
Solid

Water
Water
Solid

Water
Water
Solid

METHOD

502.1/503.13

601/6024, 8010/8020'
8010/80201

6244

502.1/503.13
601/6024, 8010/8020'

8010/8020'
6244

502.1/503.13
601/6024, 8010/8020'

8010/8020'
6244

502.1/503.13
601/6024, 8010/80201

8010/8020'

8010/80201
8010/8020'

502.1/503.13
8010/8020'
8010/8020'

502.1/503.13
8010/80201
8010/8020'

502.1/503.13

8010/8020'
8010/8020'

ACCURACY
% RECOVERY

74.6-120.0
70.0-130.0*
70.0-130.0*
67.9-132.1

61.9-111.3
72.5-127.5*
72.5-127.5*
51.1-150.3

69.7-110.0
69.5-130.5*
69.5-130.5*
67.9-135.3

80.0-120.0*
75.0-125.0*
75.0-125.0*

75.0-125.0*
75.0-125.0*

80.0-120.0*
75.0-125.0*
75.0-125.0*

80.0-120.0*
75.0-125.0*
75.0-125.0*

80.0-120.0*
75.0-125.0*
75.0-125.0*

PRECISION
%RPD
0.0-13.2
0.0-20.5
0.0-20.0*
0.0-25.0*

0.0-20.0*
0.0-20.0*
0.0-20.0*
0.0-25.0*

0.0-20.0*
0.0-20.0*
0.0-20.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

MRDL

0.5 ug/L
5. ug/L
50. ug/kg
5. ug/L
0.5 ug/L
5. ug/L
50. ug/kg
5. ug/L
0.5 ug/L
5. ug/L
50. ug/kg
5. ug/L
0.5 ug/L
10. ug/L
100. ug/kg
10. ug/L
100. ug/L
0.5 ug/L
5. ug/L
50. ug/kg

0.5 ug/L
5. ug/L
50. ug/L
0.5 ug/L
5. ug/L
50. ug/kg

2)
3)

Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA«00/4-7W)20. Revised 1983.
Standard Methods (or the Examination of Water and Wastewatef. APHA. AWWA, WACF. 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

3
1

9
9

5
8

ANALYTE

Dibromomethane

1,1,1,2-
Tetrachloroethane

1 ,2,3-Trichloropropane

MTBE
(tert-Butyl methyl ether)

Volatile Petroleum
Hydrocarbons

Bromochloromethane

cis-1 ,2-Dichloroethene

2,2-Dichloropropane

1 ,1-Dichloropropane

1 ,3-Dichloropropane

1 ,2-Dibromoethane

p-Xylene

o-Xylene

MATRIX

Water
Water
Solid

Water
Water
Solid

Water
Water
Solid

Water
Solid

Water
Solid

Water

Water

Water

Water

Water

Water

Water

Water

METHOD

502.1/503.13

8010/80201

8010/80201

502.1/503.13

8010/80201

8010/80201

502.1/503.13

8010/80201

8010/80201

MOD. 80201

MOD. 80201

MOD. 80201

MOD. 80201

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

5043

502.1/503.13

502.1/503.13

ACCURACY
% RECOVERY

80.0-120.0*
75.0-125.0*
75.0-125.0*

80.0-120.0*
75.0-125.0*
75.0-125.0*

80.0-120.0*
75.0-125.0*
75.0-125.0*

76.6-121.8
79.9-109.3

75.0-125.0*
75.0-125.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*
80.0-120.0*

80.0-120.0*

80.0-120.0*

m-Xylene Water 502.1/503.13 80.0-120.0*

Isopropylbenzene Water 502.1/503.13 80.0-120.0*

11 Test Methods tor Evaluating Solid Waste. SW-846. Third Edition.
21 Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.
3> Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF. 16th Ed.

PRECISION
%RPD

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-20.0*
0.0-25.0*
0.0-25.0*

0.0-14.0
0.0-14.8

0.0-25.0*
0.0-25.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*
0.0-20.0*

0.0-20.0*

0.0-10.0

0.0-20.0*

0.0-20.0*

MRDL

0.5 ug/L
10. ug/L

100. ug/kg

0.5 ug/L
10. ug/L

100. ug/kg

0.5 ug/L
10. ug/L

100. ug/kg

1. ug/L
10. ug/kg

1. ug/L
10. ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L
0.02 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

Federal Register, 40 CFR Part 136, Appendix C. October 1984.



TABLE V-1 - continued

ANALYTE

N-Propylbenzene

tert-Butylbenzene

seo-Butylbenzene

1,3,5-Trimethylbenzene

4-lsopropyltoluene

1,2,4-Trime»hylbenzen9

N-butylbenzene

Hexachlorobutadiene

1,2,4-Tr ichlorobenzene

Naphthalene

1,2,3-Trichlorobenzene

MATRIX

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

METHOD

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

502.1/503.13

ACCURACY
% RECOVERY

89.3-111.3

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

85.0-106.1

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

80.0-120.0*

PRECISION
%RPD

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-12.3

0.0-20.0*

0.0-20.0*

0.0-20.0*

0.0-20.0*

MRDL

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

0.5 ug/L

10
M
10
VO
Ul

1)
2)
3)

Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA. WACF, 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

Phenol

Bis(2-chloroethyi)ether

2-Chlorophenol

1 ,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1 ,2-Dichlorobenzene

2-Methylphenol

Bis(2-chloroisopropyl)
ether

4-Methylphenol

N-Nitroso-di-n-
propylamine

Hexachloroethana

10
H
<£>
VI>

0 '• Test Methods tor ___________

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

8270'

6254, 82701

82701

82701

82701

6254, 82701

82701

82701

82701

6254, 82701

82701

82701

82701

6254, 82701

82701

6254, 82701

82701

ACCURACY
% RECOVERY

19.5-117.8
24.2-133.1

65.5-128.4
38.9-115.2

24.4-168.9
40.9-125.4

25.4-117.8
44.8-104.0

27.4-117.8
44.5-104.6

42.7-124.9
11.2-159.7

31.4-116.4
32.7-117.9

33.6-161.3
39.1-120.1

49.0-131.8
29.6-129.2

28.2-144.9
43.2-109.4

73.1-132.2
27.1-122.2

10.5-117.7
40.2-110.8

PRECISION
%RPD

0.0-29.0
0.0-35.0

0.0-25.0*
0.0-30.0*

0.0-26.8
0.0-16.6

0.0-25.0*
0.0-30.0*

0.0-27.7
0.0-19.6

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-34.3
0.0-28.0

0.0-25.0*
0.0-30.0*

Evaluating Solid Waste. SW-846, Third Edition.
21 Methods for Chemical Analysis of Water and

MRDL

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L i
330. ug/kg J

10. ug/L
330. ug/kg

0

c
Wastes. U.S. EPA-600/4-79^20, Revised 1983.

31 Standard Methods for the Examination of Water and Wastewater. APHA. AWWA,
*' Federal Register, 40 CFR Part 136, Appendix C, October 1984.
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TABLE V-1 - continued

ACCURACY
ANALYTE

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Benzoic Acid

Bis(2-chloroethoxy)
methane

2,4-Dichlorophenol

1 ,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-
^j methylphenol
H

en

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD £

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 8270'
82701

6254, 82701

82701

82701

82701

6254, 82701

8270'

6254, 8270'
82701

RECOVERY

55.8-142.8
33.5-123.0

63.9-132.7
39.4-119.0

63.6-121.7
34.5-113.1

38.9-123.6
12.3-120.1

20.1-117.7
44.7-138.9

70.8-117.5
42.1-113.0

57.7-151.7
28.2-133.2

50.7-127.8
48.1-113.5

51.3-126.0
36.6-105.1

20.3-115.2
0.0-86.9

30.0-135.6
49.8-109.1

67.7-136.1
50.3-128.2

PRECISION
%RPD

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.0-30.0*

0.0-27.3
0.0-27.9

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-21.0
0.0-56.1

MRDL

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

H
11 Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
21 Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-7M20, Revised 1983.
31 Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF. 16th Ed.
4| Federal Register, 40 CFR Part 136, Appendix C, October1984.
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TABLE V-1 - continued

VO
O\
(O

ANALYTE

2-Methylnaphthalene

Hexachlorocyclopenta-
diene

2,4,6-Trichloroph8nol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nttroaniline

Dimethylphthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitroph8nol

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

82701

82701

625*. 82701

82701

625', 82701

82701

82701

82701

625', 82701

82701

82701

82701

625', 82701

82701

625', 82701

82701

625', 82701

82701

82701

82701

625', 82701

82701

625', 82701

82701

ACCURACY
% RECOVERY

22.0-184.1
25.6-133.3

18.8-133.6
26.4-110.7

48.3-164.1
42.2-126.9

50.7-184.0
59.7-111.9

55.7-143.3
46.4-115.9

27.4-190.9
26.4-143.9

19.0-119.4
43.5-118.4

61.1-133.7
48.3-95.4

63.1-150.6
46.6-124.2

17.3-141.6
22.6-88.3

64.9-130.3
41.2-103.2

17.0-156.8
31.3-121.8

PRECISION
%RPD

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-23.2
0.0-25.7

0.0-25.0*
0.0-30.0*

MRDL

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

2)
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods (or Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA, WACF, 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 19S4.
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TABLE V-1 - continued

U)
H

a\

ANALYTE

4-Nitrophenol

Dibenzofuran

2,4-Dlnrtrotoluene

Diethylphthalate

4-Chlorophenyi-
phenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-
methylphenol

N-Nitrosodiphenyl-
amine

4-Bromophenyi-
phenylether

Hexachlorobenzene

Pentachlorophenol

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6254, 82701

82701

82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 8270'
82701

82701

82701

6254, 82701

82701

6254, B2701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

ACCURACY
% RECOVERY

17.5-90.2
22.1-147.1

59.6-145.9
35.8-129.5

69.0-151.8
44.0-131.8

67.7-123.7
39.4-119.6

58.7-151.1
43.8-109.1

54.4-156.4
42.9-108.0

32.4-183.3
35.7-122.7

36.8-177.6
33.0-123.4

41.5-160.9
22.9-148.4

53.1-173.7
47.9-124.7

54.7-164.0
29.8-125.9

36.9-179.9
20.3-129.4

PRECISION
%RPD

0.0-27.2
0.0-29.2

0.0-25.0*
0.030.0*

0.0-8.5
0.0-30.5

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-15.6
O.O47.1

MRDL

50. ug/L
1600. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

50. ug/L
1600. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

50. ug/L
1600. ug/kg

1)
2)
3)
«)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-794)20, Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA, AWWA, WACF. 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

U)
H
10
vo
01
£t

ANALYTE

Phenanthrene

Anthracene

Di-n butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

Bis(2-ethylhexyl)
phthalate

Di-n-octylphthalate

Benzo(b)fluoranthene

11 Test Methods for Evaluating _____ .

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 8270'
82701

6254, 82701

82701

6254, 82701

82701

ACCURACY
% RECOVERY

54.6-145.0
47.4-102.3

61.7-147.1
53.8-105.3

65.5-154.8
42.4-127.7

60.0-146.6
53.4-99.6

58.3-142.4
57.1-110.8

56.4-153.0
35.2-156.9

41.9-155.4
27.4-134.1

58.8-146.8
57.8-109.4

65.4-135.5
45.3-129.3

56.0-163.7
48.8-139.5

40.9-184.4
26.8-168.4

51.6-159.1
37.0-133.0

PRECISION
%RPD

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.030.0*

0.0-14.5
0.0-36.4

0.0-25.0*
0.0-30.0*

0.0-18.0
0.0-48.9

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

0.0-25.0*
0.030.0*

MRDL

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

20. ug/L
660. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

Solid Waste. SW-846. Third Edition.
21 Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised1983.
31 Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF. 16* Ed.
*> Federal Register, 40 CFR Part 136, AppendixC. October 1984.



TABLE V-1 - continued

ANALVTE

Benzo(k)fluoranthene

Benzo(a)pyrene

lndeno(1,2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

1,2-Diphenylhydrazine

Benzidine

N-Nitfosodimethyl-
amine

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water

Water

Water

METHOD

6254, 8270'
82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254, 82701

82701

6254

6254

6254

ACCURACY
% RECOVERY

54.3-161.0
47.4-114.2

42.6-141.8
47.2-115.3

48.4-158.4
45.5-113.5

44.1-157.2
33.3-124.0

35.7-172.6
21.5-111.9

36.4-143.0

0.0-43.3

23.2-90.2

PRECISION
%RPD

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*

0.0-25.0*

MRDL

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L
330. ug/kg

10. ug/L

50. ug/L

10. ug/L

00
H
\0
10
a\
ui i)

2)
3)

Test Methods for Evaluating Solid Waste. SW-846. Third Edition.
Methods tor Chamlcal Analysis of Water and Wastes. U.S. EPA-600/4-79420, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA. WACF. 16lh Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

00
H
VD
VO

Ol

ANALYTE

a-BHC

Y-BHC

S-BHC

Heptachlor

i-BHC

Aldrin

Heptachlor Epoxide

Endosulfan 1

4,4'-DDE

Dieldrin

Endrin

4,4'-DDD

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6084, 80801

80801

6084.80801

80801

60S4, 80801

80801

60S4, 80801

80801

6084, 80801

80801

60S4, 80801

80801

60S4, 80801

80801

60S4, 80801

B0801

6084, 80801

80801

60S4, 80801

80801

60S4, 80801

80801

6084, 80801

80801

ACCURACY
% RECOVERY

54.9-123.9
65.4-155.8

46.8-113.5
27.0-153.2

60.2-153.1
13.6-142.0

16.3-125.0
42.4-146.9

25.5-135.6
26.5-125.9

18.2-115.8
43.2-128.9

33.8-141.8
34.3-130.4

22.0-128.8
14.5-82.2

34.0-133.8
20.4-179.2

16.3-118.0
31.1-137.7

35.3-136.3
51.1-150.8

53.7-176.7
48.0-126.0*

PRECISION
%RPD

0.0̂ 1.2
0.0-32.9

0.0-37.3
0.0-30.6

0.0-55.2
0.0-57.2

0.0-19.2
0.0-27.8

0.0-63.1
0.0-24.7

0.0-52.7
0.0-25.9

0.0-40.0
0.0-41.8

0.0-45.6
0.0-28.8

0.0-62.5
0.0-23.4

0.0-19.4
0.0-26.3

0.0-20.5
0.0-25.0

0.0-25.0*
0.0-30.0*

MRDL

0.05 ug/L
8. ug/kg

0.05 ug/L
8. ug/kg

0.05 ug/L
8. ug/kg

0.05 ug/L
8. ug/kg

0.05 ug/L
8. mg/kg

0.05 ug/L
8. ug/kg

0.05 ug/L
8. mg/kg

0.05 ug/L
8. ug/kg

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

(| Test Methods for Evaluating Solid Waste. SW-846. Third Edition.
21 Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
31 Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF. 16th Ed.
41 Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

Endosulfan II

4,4'-DDT

Endosulfan sulfate

Endrin Aldehyde

Methoxychlor

Endrin Ketone

Chlordane

Toxaphene

PCB-1016

PCB-1221

PCB-1232

PCB-1242

W

VD

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6084,8080'
80801

6084, 8080'
80801

6084, 80801

80801

6084, 8080'
80801

60S4, 80801

80801

6084, 8080'
80801

60S4, 8080'
8080'

60S4, 80801

8080'

60S4, 8080'
80801

60S4, 8080'
80801

60S4, 8080'
8080'

60S4, 80801

80801

ACCURACY
% RECOVERY

34.9-172.2
22.0-171.0*

51.0-126.8
27.8-173.0

44.9-137.5
11.1-111.9

37.6-190.9
79.8-137J

38.1-143.9
21.4-157.9

50.0-150.0*
50.0-150.0*

55.2-108.6*
55.2-108.6*

55.6-111.2*
55.6-111.2*

66.5-103.2
42.7-134.6

21.1-133.4
44.2-150.4*

29.4-131.3
54.9-138.6

24.5-115.1
27.7-127.3

PRECISION
%RPD

0.0-25.0*
0.0-30.0*

0.0-44.9
0.068.8

O.O49.9
0.0-24.4

0.0-55.0
0.0-68.5

0.0-26.7
0.0-27.5

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-30.0*

0.0-25.0*
0.0-27.2

O.O65.2
0.0-30.0*

0.0-35.7
0.0-9.8

0.0-26.7
0.0-38.3

MRDL

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

0.1 ug/L
16. ug/kg

0.5 ug/L
80. ug/kg

0.1 ug/L
16. ug/kg

0.5 ug/L
80. ug/kg

1. ug/L
160. ug/kg

0.5 ug/L
80. ug/kg

0.5 ug/L
80. ug/kg

0.5 ug/L
80. ug/kg

0.5 ug/L
80. ug/kg

^ '' Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
*> Methods for Chemical
31 Standard Methods for

Analysis of Water and Wastes
the Examination of Water and

, U.S. EPA-600/4-79-020, Revised 1983.
Wastewater, APHA. AWWA, WACF. 16lh Ed.

*> Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ANALYTE

PCB-1248

PCB-1254

PCB-1260

Water
Solid

Water
Solid

Water
Solid

METHOD

608*, 80801

80801

60S4. 80801

80801

60S4. 80801

80801

ACCURACY
% RECOVERY

34.4-119.3
66.8-138.3

38.7-116.3
36.1-138.8

41.8-121.6
52.3-127.1

PRECISION
%RPD

0.0-38.9
0.0-18.1

0.0-20.1
0.0-30.4

0.0-33.0
0.0-27.6

MRDL

0.5 ug/L
80. ug/kg

1. ug/L
160. ug/kg

1. ug/L
160. ug/kg

oo
2)
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA, AWWA. WACF, 16* Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

ACCURACY

u>
H
vo
vo
a\
u>

ANALYTE

Diethyl ether

Ethanol

Methyl ethyl ketone

Methyl isobutyl ketone

Acrolein

Acrylonitrile

2-seo-Butyl-4,6-
dinrtrophenol

4-Chloro-3-
methylphenol

2-Chlorophenol

Cresols

2-Cyclohexyl-4,6-
dinitrophenol

2,4-Dichlorophenol

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD 2S

80151

80151

80151

B0151

801 51

80151

80151

80151

82401

82401

82401

82401

80401

80401

80401

80401

80401

8040'

80401

80401

80401

80401

80401

80401

> RECOVERY

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

75.0-125.0*
75.0-125.0*

75.0-125.0*
75.0-125.0*

50.0-150.0*
50.0-150.0*

56.7-113.4*
56.7-113.4*

54.1-110.2*
54.1-110.2*

50.0-120.0
50.0-120.0

50.0-150.0*
50.0-150.0*

59.7-103.3*
59.7-103.3*

PRECISION
%RPD

0.0-50.0*
0.0-50.0*

0.0-50.0*
0.0-50.0*

0.0-50.0*
0.0-50.0*

0.0-50.0*
0.0-50.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

1. ug/L*
10. ug/kg*

1. ug/L*
10. ug/kg*

1. ug/L*
10. ug/kg*

1. ug/L*
10. ug/kg*

20. ug/L*
20. ug/kg*

20. ug/L*
20. ug/kg*

1. ug/L*
1. mg/kg*

1. ug/L*
1. mg/kg*

1. ug/L*
1. mg/kg*

1. ug/L*
1. mg/kg*

20. ug/L*
20. mg/kg*

1. ug/L*
1. mg/kfl*

11 Test Methods for Evaluating Solid Waste. SW-846. Third Edition.
21 Methods for Chemical
3> Standard Methods for

Analysis of Water and Wastes
the Examination of Water and

, U.S. EPA-600/4-79-020, Revised 1983.
Wastewater. APHA. AWWA. WACF. 16m Ed.

4> Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

CO
H
VO

-J
0

ANALYTE

2,6-Dichlorophenol

2,4-Oimethylphenol

2,4-Dinitrophenol

2-Methyl-4,6-
dinitrophenol

2-Nitrophenol

4-Nitrophenol

Pentachlorophenol

Phenol

Tetrachlorophenol

Trichlorophenol

2,4,6-Trichlorophenol

Benzyl butyl phthalate

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

8040'
80401

8040'
80401

80401

B0401

80401

80401

80401

8040'

8040'
80401

8040'
8040'

8040'
80401

80401

8040'

8040'
80401

8040'
8040'

8060'
8060'

ACCURACY
% RECOVERY

40.0-120.0*
40.0-120.0*

50.4-100.0*
50.4-100.0*

31.7-125.1*
31.7-125.1*

42.4-123.6*
42.4-123.6*

56.6-103.8*
56.6-103.8*

22.7-100.0*
22.7-100.0*

56.7-113.5*
56.7-113.5*

32.4-100.0*
32.4-100.0*

40.0-120.0*
40.0-120.0*

40.0-120.0*
40.0-120.0*

60.8-110.4*
60.8-110.4*

57.0-110.0*
57.0-110.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

1. ug/L*
1. mg/kg*

1. ug/L*
1. mg/kg*

15. ug/L*
15. mg/kg*

20. ug/L*
20. mg/kg*

1. ug/L*
1. mg/kg*

5. ug/L*
5. mg/kg*

1. ug/L*
1. mg/kg*

1. ug/L*
1. mg/kg*

50. ug/L*
50. mg/kg*

10. ug/L*
10. mg/kg*

1. ug/L*
1. mg/kg*

15. ug/L*
15. mg/kg*

11 Test Methods for Evaluating Solid Waste. SW-846. Third Edition.
21 Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79O20, Revised 1983.
3> Standard Methods for the Examination of Water and Wastewater. APHA. AWWA. WACF. 16th Ed.
41 Federal Register, 40 CFR Part 136, AppendixC, October 1984.



TABLE V-1 - continued

ACCURACY
ANALYTE

Bis(2-ethylhexyl)
phthalate

Di-n-buty) phthalate

Diethyl phthalte

Dimethyl phthalate

Di-n-octyl phthalate

N-Nitrosodimethyi-
amine

N-Nitrosodiphenyl-
amine

N-Nitrosodi-n-
propylamine

Isophorone

Nitrobenzene

2,4-Dinrtrotoluene

2,6-Dinitrotoluene

U>
H

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD 2S

80601

80601

80601

80601

80601

8060*

80601

80601

80601

80601

80701

80701

80701

80701

80701

80701

8090'
80901

80901

80901

80901

80901

80901

80901

, RECOVERY

2.4-111.8*
2.4-111.8*

41.2-118.4*
41.2-118.4*

7.6-133.6*
7.6-133.6*

5.2-142.0*
5.2-142.0*

0.0-100.0*
0.0-100.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

8.0-100.0*
8.0-100.0*

25.7-100.0*
25.7-100.0*

18.0-114.0*
18.0-114.0*

19.0-115.0*
19.0-115.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

20. ug/L*
20. mg/kg*

14. ug/L*
14. mg/kg*

31. ug/L*
31. mg/kg*

19. ug/L*
19. mg/kg*

31. ug/L*
31. mg/kg*

0.15 ug/L*
0.15 mg/kg*

0.46 ug/L*
0.46 mg/kg*

0.81 ug/L*
0.81 mg/kg*

15.7 ug/L*
15.7 mg/kg*

13.7 ug/L*
13.7 mg/kg*

0.02 ug/L*
0.02 mg/kg*

0.01 ug/L*
0.01 mg/kg*

•J '• Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
*-* *> Methods for Chemical Analysis of Water and Wastes. U.S

3) Standard Methods for the
"> Federal Register, 40 CFR

. EPA^OO/4-79-020, Revised 1983.
Examination oi Water and Wastewater. APHA. AWWA, WACF.
Part 136, Appendix C, October 1984.
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TABLE V-1 - continued

w
p
10
VD
•J
10

ANALYTE

Dinitrobenzene

Naphthoquinone

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(j)fluoranthene

Benzo(k)fluoranthene

Benzo(g,h,i)perylene

Chrysene

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

8090'
80901

80901

8090'

8100'
8100'

81001

8100'

8100'
8100'

81001

8100'

8100'
8100'

8100'
8100'

8100'
8100'

8100'
8100'

81001

8100'

8100'
8100'

ACCURACY
% RECOVERY

50.0-100.0*
50.0-100.0*

50.0-150.0*
50.0-150.0*

0.0-105.7*
0.0-105.7*

22.1-112.1*
22.1-112.1*

11.2-112.3*
11.2-112.3*

31.0-116.0*
31.0-116.0*

2.0-110.0*
2.0-110.0*

18.0-138.0*
18.0-138.0*

50.0-150.0*
50.0-150.0*

0.0-140.0*
0.0-140.0*

0.0-107.0*
0.0-107.0*

0.0-175.0*
0.0-175.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

20. ug/L*
20. mg/kg*

20. ug/L*
20. mg/kg*

1. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

1. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg* -,

10. ug/L* <{
10. mg/kg*

C

11 Test Methods tor Evaluating Solid Waste. SW-846. Third Edition. C
21 Methods for Chemical Analysis of Water and
31 Standard Methods for the
41 Federal Register, 40 CFR

Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Examination of Water and Wastewater. APHA, AWWA,
Part 136, AppendixC, October 1984.

WACF, 16th Ed.
4

? S?I §

3
8
K
ro

c*



TABLE V-1 - continued

ANALYTE

Dibenz(a,h)acridine

Dibenz(a,j)acridine

Dibenzo(a,h)anthra-
cene

7H-Dibenzo(c,g)
carbazole

Dibenzo(a,e)pyrene

Dibenzo(a,h)pyrene

Dibenzo(a,i)pyrene

Fluoranthene

Fluorene

lndeno(1 ,2,3-cd)pyrene

3-Methylcholanthrene

Naphthalene

co
M

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

81001

81001

81001

81001

81001

81001

8100'
81001

8100'
81001

8100'
8100'

8100'
8100'

8100'
8100'

8100'
81001

8100'
8100'

8100'
8100'

8100'
8100'

ACCURACY
% RECOVERY

3.0-100.0*
3.0-100.0*

0.0-100.0*
0.0-100.0*

0.0-100.0*
0.0-100.0*

0.0-100.0*
0.0-100.0*

0.0-100.0*
0.0-100.0*

1.2-100.0*
1.2-100.0*

0.0-100.0*
0.0-100.0*

27.0-111.0*
27.0-111.0*

0.0-119.0*
0.0-119.0*

12.0-100.0*
12.0-100.0*

0.0-100.0*
0.0-100.0*

21.5-100.0*
21.5-100.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

iS '' Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
W 2| Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.

31 Standard Methods tor the Examination of Water and Wastewater. APHA. AWWA, WACF, 16th Ed.
4) Federal Register, 40 CFR Part 136, Appendix C, October 1984.

MRDL

100. ug/L*
100. mg/kg*

100. ug/L*
100. mg/kg*

100. ug/L*
100. mg/kg*

100. ug/L*
100. mg/kg*

100. ug/L*
100. mg/kg*
100. ug/L*

100. mg/kg*

100. ug/L*
100. mg/kg*

1. ug/L*
10. mg/kg*

1. ug/L*
10. mg/kg*
100. ug/L*

100. mg/kg*

100. ug/L*
100. mg/kg*

10. mg/kg* "> •- £

M
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TABLE V-1 - continued

w
H»
VO
V£)
^J
rfi

ANALYTE

Phenanthrene

Pyrene

1 -Methylnaphthalene

2-Methylnaphthalene

Bis(2-chloroethoxy)
methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)
ether

4-Bromophenyl phenyl
ether

4-Chlorophenyl phenyl
ether

2-Chioronaphthalene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

MTRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

81001

81001

81001

81001

81001

81001

81001

81001

81 101

81 101

81 101

81 101

81 101

81 101

81 101

81 101

81 101

81 101

6124, 81201

81 201

612", 81201

8120*

6124, 81201

8120'

ACCURACY
% RECOVERY

8.4-133.7*
8.4-133.7*

14.0-121.0*
14.0-121.0*

20.0-120.0*
20.0-120.0*

20.0-120.0*
20.0-120.0*

40.0-120.0*
40.0-120.0*

40.0-120.0*
40.0-120.0*

40.0-120.0*
40.0-120.0*

40.0-120.0*
40.0-120.0*

40.0-120.0*
40.0-120.0*

29.5-126.9*
29.5-126.9*

23.5-145.1*
23.5-145.1*

7.2-138.6*
7.2-138.6*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

1. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

10. ug/L*
10. mg/kg*

1. ug/L*
10. mg/kg*

0.5 ug/L*
0.5 mg/kg*

0.3 ug/L*
0.3 mg/kg*

0.8 ug/L*
0.8 mg/kg*

2.3 ug/L*
2.3 mg/kg*

3.9 ug/L*
3.9 mg/kg*

0.94 ug/L*
0.94 mg/kg*

1.14 ug/L*
1.14 mg/kg*

1.19 ug/L*
1.19 mg/kg*

1)
2)
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020. Revised 1983.
Standard Methods for the Examination of Water and Wastewatef. APHA, AWWA, WACF, 16lh Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

u>
I-J
VD
VO
x]
Ul

ANALYTE

1 ,4-Oichlorobenzene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclo-
hexane

Hexachlorocyclo-
pentadiene

Hexachloroethane

Pentachloroethane

Tetrachlorobenzene

1 ,2,4-Trichlorobenzene

Azinophos methyl

Bolstar

Chlorpyrifos

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6124, 81201

8120'

6124, 81201

8120'

6124, 8120'
8120'

61 24, 81 201

8120'

6124, 8120'
8120'

6124, 8120'
8120'

61 24, 8120'
8120'

6124, 8120'
8120'

6124, 8120'
8120'

8140'
8140'

8140'
8140'

8140'
8140'

ACCURACY
% RECOVERY

22.7-126.9*
22.7-126.9*

26.0-148.0*
26.0-148.0*

0.0-127.0*
0.0-127.0*

50.0-150.0*
50.0-150.0*

0.0-104.0*
0.0-104.0*

24.0-123.0*
24.0-123.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

20.2-133.7*
20.2-133.7*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

50.0-150.0*
50.0-150.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

1.34 ug/L*
1.34 mg/kg*

0.05 ug/L*
0.05 mg/kg*

0.34 ug/L*
0.34 mg/kg*

0.1 ug/L*
0.1 mg/kg*

0.4 ug/L*
0.4 mg/kg*

0.03 ug/L*
0.03 mg/kg*

0.1 ug/L*
0.1 mg/kg*

0.1 ug/L*
0.1 mg/kg*

0.05 ug/L*
0.05 mg/kg*

1.5 ug/L*
1.5 mg/kg*

0.15 ug/L*
0.15 mg/kg*

0.3 ug/L*
0.3 mg/kg*

''
21
31

4>

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods lot the Examination of Water and Wastewater. APHA, AWWA, WACF. 16lh Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1964.



TABLE V-1 - continued

U)

ANALYTE

Coumaphos

Demeton-0

Demeton-S

Diazinon

Dichlorvos

Oisulfoton

Ethoprop

Fensulfothion

Fenthion

Merphos

Mevinphos

Naled

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

8140'
8140'

8140'
8140'

8140'
8140'

8140'
8140'

8140'
8140'

8140'
8140*

8140'
81 401

8140'
8140'

81 401

8140'

8140'
8140'

8140'
8140'

8140'
81 40'

ACCURACY
% RECOVERY

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

0.0-120.0*
0.0-120.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

1.5 ug/L*
1.5 mg/kg*

0.25 ug/L*
0.25 mg/kg*

0.25 ug/L*
0.25 mg/kg*

0.6 ug/L*
0.6 mg/kg*

0.1 ug/L*
0.1 mg/kg*

0.2 ug/L*
0.2 mg/kg*

0.25 ug/L*
0.25 mg/kg*

1.5 ug/L*
1.5 mg/kg*
0.1 ug/L*

0.1 mg/kg*

0.25 ug/L*
0.25 mg/kg*

0.3 ug/L*
0.3 mg/kg*

0.1 ug/L*
0.1 mg/kg*

<)
2)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods tor Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods tor the Examination of Water and Wastewater. APHA. AWWA, WACF. 16th Ed.
Federal Register, 40 CFR Part 138, Appendix C, October 1984.



TABLE V-1 • continued

ANALYTE

Dichloroprop

Dinoseb

MCPA

MCPP

MATRIX

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

6154, 81501

81 50'

6154, 81501

81 501

6154, 81501

81 501

<, 81501

81 50'

ACCURACY
% RECOVERY

60.0-125.0*
60.0-125.0*

60.0-125.0*
60.0-125.0*

60.0-125.0*
60.0-125.0*

60.0-125.0*
60.0-125.0*

PRECISION
%RPD

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

0.0-25.0*
0.0-25.0*

MRDL

0.65 ug/L*
0.65 mg/kg*

0.07 ug/L*
0.07 mg/kg*

249. ug/L*
249. mg/kg*

192. ug/L*
192. mg/kg*

CO
f-»
vo
vo

2)
3)

Test Methods tor Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA. WACF. 16* Ed.
Federal Register. 40 CFR Part 136, Appendix C, October 1984.



TABLE V-1 - continued

Section No. ___
Revision No. __1
Date: __09/25/92
Page_38_ of 41

ANALYTE

Trifluorotoluene

Bromochloromethane

2-Bromo-1-chloropropane

Bromofluorobenzene

1 ,2-Dichioroethane-d4

Toluene-d8

2-Fluorophenol

2,4,6-Tribromophenol

Nitrobenzene-dS

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d6

Octadecane

Pentadecane

2,4,6-Tribromophenyl

Dibutylchlorendate

Decachlorobiphenyi

MATRIX

Water
Solid
Water
Solid

Water
Solid

Water
Solid

Water
Low Soil
Med Soil

Water
Low Soil
Med Soil

Water
Low Soil
Med Soil

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

Water
Solid

METHOD

601/6024, 8010/80201

8010/80201

MOD. 80201

MOD. 80201

601 /6024, 8010/80201

8010/80201

601 /6024, 8010/80201

8010/80201

624", 82401

82401

82401

6244, B2401

82401

82401

6244, 82401

82401

82401

625*, 82701

82701

6254, 82701

82701

6254, 82701

82701

625*, 82701

82701

625*, 82701

82701

6254, 82701

82701

60S4, 80801

80801

60S4, 80801

80801

60S4, 80801

80801

60S4, 80801

80801

60S4, 80801

80801

SURROGATE
% RECOVERY

60.2-126.5
61.8-127.5
77.7-111.5
49.0-149.3

72.6-117.5
70.6-123.7

68.9-426.5
63.7-119.2

89.1-110.7
68.9-118.4
88.1-117.7

85.1-114.7
62.8-122.1
80.1-126.0

91.2-108.4
81.7-124.2
71.7-128.1

42.9-80.4
28.1-117.0

70.2-130.5
24.6-144.1

32.2-123.5
37.7-99.4

16.4-112.6
36.2-120.1

38.7-140.5
44.7-154.2

11.6-74.0
29.8-114.7

47.0-128.3
21.7-151.7

50.0-150.0*
50.0-150.0*

61.2-112.5
20.3-131.7

50.8-143.8
35.1-153.1

43.2-136.4
38.2-157.4

1> Test Methods for Evaluatina Solid Waste. SW-846. Third Edition.
* Methods for Chemical Analysis of Water and
31 Standard Methods for the
41 Federal Register, 40 CFR

Wastes. U.S. EPA-600/4-79-020, Revised 1983.
Examination of Water and Wastewater. APHA. AWWA. WACF, 16th

Part 136, AppendixC, October 1984.
Ed.
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TABLE V-2
SAMPLE PREPARATION METHODS

Section No. ___
Revision No. __1_
Date: __09/25/92
Page 39__ of " 41

SAMPLE PREP.
METHOD NUMBER

30101

30201

30501

13101

13111

35401

50301

35101

35201

35501

36401

DESCRIPTION

Acid digestion

Acid digestion

Acid digestion

EPTOX

TCLP

Soxhlet extraction
Purge and Trap

Liquid-Liquid

Continuous Extraction

Sonication

GPC

MATRIX

Water
Water

Solid

Solid

Solid

Solid
Water & Solid

Water

Water

Solid

Water & Solid

SAMPLE PREP. FOR
THESE METHODS

200.7, 6010
204.2, 7041, 7131,

7421, 7841

7041, 7131, 7421.
7841, 6010

9071

8010/8020, MOD 8020,
8240

8080, 8270, 8040, 8060,
8070, 8090, 8100, 8120,

8140, 8150

8270

8080, 8270, 8040, 8060,
8070, 8090, 8100, 8120,

8140, 8150

8080, 8270, 8040, 8060,
8070, 8090, 8100, 8120,

8140, 8150

1)
z>
3)

Test Methods for Evaluating Solid Waste. SW-846, Third Edition.
Methods for Chemical Analysis of Water and Wastes. U.S. EPA-600/4-79^20, Revised 1983.
Standard Methods for the Examination of Water and Wastewater. APHA, AWWA, WACF, 16th Ed.
Federal Register, 40 CFR Part 136, Appendix C, October 1984.
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cdNTRut AUDIT TRAIL FRI, NOV u, 1990, 9:50 AH PASE I *

Category Category Till*

FRPO F RELATIVE X DIFFERENCE

Parameter

Fluoride

Category Category Title

FS F SPIKE X RECOVERY

Date
Modified

-NEU VALUE8-

Date Actual Found Analyst |

90/05/31 90/04/80 0.05 0.05 CCB

|——————ORIGINAL VALUES——————|
I I
| Data Actual Found Analyst |

90/04/80 O.I 0.18 LK

Parameter

Fluorid*
Ftuoride
Fluoride

Category Category Title.

Date
Modified

90/05/31
90/05/31
90/05/31

1 ------

| Date

90/05/07
90/05/31
90/05/17

- — new

Actual

1.
1 .
1.

Found

0.72
0.91
0.97

——————— I
1

Analyst |

CCB
CCB
CCB

, ————— .

| Date

90/05/07
90/05/31
90/05/17

-UN I lit HAL

Actual

0.70
1.
I.

VALUt

Found

1.49
O.I
0.09

8 ——————— •

Analyst

LK
LK
LK

•1
1

Oc
31m

CO

CO

Parameter

BROHOO I CHLOROHETHANE
BROMODICHLORQMETHANE
BROHODICHLOROMETHANE
BROMODICHLOROMETHANE
BROHODICHLOROMETHANE
BROHODI CHLOROHETHANE
BROHOO I CHLOROMETHANE
BROMODICHLOROMETHANE
BROHOD I CHLOROMETHANE
BROHOD I CHLOROHETHANE
BROHODI CHLOROHETHANE
BROMOD I CHLOROHETHANE
BROHODICHLOROMETHANE
BROHOD I CHLOROHETHANE

Date
Modified

90/06/01
90/06/01
09/06/01
i 0/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01
90/06/01

1 —— ~
1
| Date

90/01/09
90/01/09
90/01/16
90/01/16
90/01/18
90/01/18
90/01/89
90/01/89
90/08/80
90/08/80
90/08/83
90/08/83
90/04/80
90/04/80

—— new v

Actual

80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.
80.
80.
80.
80.
80.
80.

nuuca —

Found

88.6
83.6
81.4
81.8
88.7
88.9
84.6
84.0
80.8
81.9
88.7
88.1
19.6
19.3

——————— i
1

Analyst |

ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN
ERN

1 ——————
1
| Date

90/01/09
90/01/09
90/01/16
90/01/16
90/01/18
90/01/18
90/01/89
90/01/89
90/08/80
90/08/80
90/08/83
90/08/83
90/04/80
90/04/80

unibirtAL. VALue

Actual Found

80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.

84.5
85.5
88.3
88.1
83.8
84.0
85.4
84.8
85.5
87.8
89.8
89.8

80.0 84.1
80.0 83.8

9 —————— i
1

Analyst |

TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH
TSH

Category Category T i t l e

VI4HSD 1,8-DICHLOROPROPANE BY CC - UATER RPD'S

Parameter

1,8-OICHLOROPROPANE

Date
Modified | Date

90/06/85 90/06/13

——NEU VALUES—————————|
I

Actual Found Analyst |

105.0 103.0 JL

|———————ORIGINAL VALUES———————|
I I
| Data Actual Found Analyst |

90/06/13 98.0 89.0 JL
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SECTION VI. SAMPLING PROCEDURES

A critical concern in any project, especially those where a large number of

samples and analyses of multiple parameters are required, is the maintenance of sample

integrity. A sample is physical evidence of a situation in the environment at a specific

place and time. Therefore, an essential part of all sampling projects is proper collection

and handling of the samples. Representative samples of environmental matrices are

collected through well defined protocols. The client performs the majority of the sampling

and thus assumes responsibility for properly obtaining, handling, preserving, and shipping

the sample. OBG Laboratories, Inc. provides sampling kits to the client upon request.

These sampling kits contain sampling instructions, properly labeled sample containers and

chain of custody forms. If OBG Laboratories, Inc. is requested to collect samples, a well

defined sampling protocol is followed. This sampling protocol includes the following

elements:

1) Sampling team members are competent and qualified

2) Proper sampling methods are used in the collection of a representative

sample

3) Equipment is accurately calibrated

4) Samples are properly handled to prevent contamination from outside

sources or cross contamination between samples

5) Samples are preserved in the proper manner

6) Samples are properly identified
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7) Samples analyzed are actually the samples collected under reported

conditions.

OBG Laboratories, Inc. does not routinely provide sampling services. The lab will give

recommendations on proper sampling plans. Sampling will be sub-contracted out and

a sampling plan will be provided at that time.

A. Sample Containers

When the laboratory sends out sample containers, the containers will already

contain the proper preservative agents, if requested by the client. The containers are

labeled with the type of preservative added. The client is responsible for verifying that the

proper containers were received.

Each sample is collected in a new, precleaned container to minimize

contamination with the exception of bacteriological samples. For these samples sterilized

plastic bottles are used. l-Chem 300 precleaned containers are purchased on a project

by project basis and their use is documented in the Case Narrative and identified on the

sample bottle request form.

B. Holding Times and Preservatives

OBG Laboratories adheres to the holding time requirements outlined in the

method being utilized. When CLP analyses are required, the holding times specified in

the CLP protocol are adhered to. Holding times vary depending upon matrix, protocol,

and regulatory requirements. Expedient delivery and scheduling are paramount to obtain

compliance with holding times. The LIMS assists in the monitoring of holding times by

incorporating a due date on the schedule queue. The analysts, when reviewing their
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schedule, are aware not only of the workload but also of holding time requirements.

If samples are received over their holding times, the client is notified so

resampling can be scheduled.

Preservation is the clients responsibility. We can and have provided at the clients

request the appropriate preservative in the sample containers. This practice is noted on

the sample request form. When preservatives are added, ACS grade reagents are used.

As an example, Trace Metals nitric acid from Baker Scientific is added to pint plastic

containers and used for metals analysis. All samples for organic analyses have sodium

thiosulfate added to them whether residual chlorine is present or not. The sodium

thiosulfate does not affect the sample analysis if residual chlorine is not present.

If the client requires additional preservatives, the amount requested will be put into

a two ounce container at the same time the sample containers are prepared and shipped

with the sample containers. A list of sample containers, preservatives and holding times

are included as Table VI-1.

Sample containers are shipped in coolers to the clients by common carrier or are

picked up at the lab by the client. Glass bottles are wrapped in styrofoam to prevent

breakage. VOA vials are put into a vial holder to minimize breakage. All containers are

put into plastic zip-lock bags to prevent cross contamination or leakage in case one of

the containers should break during shipment. When the samples are shipped back to the

lab, they are repacked into the coolers in the same manner in which they were shipped

and crushed ice is added.
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TABLE VM
SAMPLE CONTAINERS AND PRESERVATIVES

3
1

9
9

8
5

PARAMETER
THM

Pesticides

Herbicides

Volatile Organic
Chemicals

PARAMETER
Volatile* (water)

Volatile* (soil)

Volatile* (water)

Volatlles (soil)

Volatlles (CLP)

AE/BN (water)

AE/BN (soil)

CONTAINER/PRES.

(Sodium Thtosulfale)

Glass Liter/none
Teflon Uner

Glass Liter/none
Teflon Uner

40mlvlal/i:i HCI
Ascorbic Acid

CONTAINER/PRES.
40ml vlals/1:1 HCI

Teflon Lined Septum

4 oz glass/none
Teflon Lined Cap

40ml vlals/1:1 HCI
Teflon Lined Septum

4 oz glass/none
Teflon Uned Cap

40mlvlals/1:l HO
Teflon Uned Septum

Glass Liter/none
Teflon Uner

Sed. Jar/none
Teflon Uner

HOLDING
TIME

14 days

7 days

7 days

14 days

HOLDING
TIME

14 days

14 days

14 days

14 days

5 day*

7 day*

14 days

ORGANICS
DRINKING WATER

VOLUME
REQUIRED

40ml(2)

1L

1L

40 ml (3)

ORGANICS
HAZARDOUS WASTE

VOLUME
REQUIRED

40ml(2)

30g

40ml(2)

30g

40ml(2)

1L

200g

COMMON NAMES
ERA 501. 2

PESTICIDES

HERBICIDES

EPA 502.1/503.1

COMMON NAMES
601/602, 801 0/

8020

8010/8020

624, 8240

8240

625, 8270

8270

COMMENTS
Cool 4* C

Cool 4* C

Cool 4' C

Cool 4' C

COMMENTS
Cool 4* C

Cool 4* C

Cool 4* C

Cool 4' C

Cool 4* C

Cool 4* C

Cool 4* C

CO



TABLE Vl-1 - continued

ORGANICS
HAZARDOUS WASTE

PARAMETER
Volatile Petroleum

Hydrocarbons (soil)

Volatile Petroleum
Hydrocarbons (water)

PCB (water)

PCB (soil)

Pesticides (water)

Pesticides (soil)

TOX

CONTAINER/PRES.
4 01 Glass/none
Teflon Lined Cap

40mlVlal/l:l HCI
Teflon Lined Septum

Glass Liter/none
Teflon Liner

Sed. Jar/none
Teflon Uner

Glass Liter/none
pH 0(5-9

Sed. Jar/none

602 Glass/H2S04
Teflon Lined Septum

HOLDING
TIME

14 days

14 days

7 days

14 days

7 days

7 days

28 days

VOLUME
REQUIRED

30fl

40ml(2)

1L

song

1L

SOOg

200ml<2)

COMMON NAMES
8020 (mod.)

8020 (mod.)

PCB

PCB

8080.
608

8080

TOX

COMMENTS
Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

TRACE METALS

CO
H
VO
VO
CO
a\

PARAMETER
Trace Metals

Chromlum-Hexavalent

Mercury

CONTAINER/PRES.
Plastlc/lml HNO3

pH<2

P or G/none

PorG/1mlHNO3
pH<2

HOLDING
TIME

6 months

24 hours

26 days

VOLUME
REQUIRED

200ml
200ml
100ml

200ml

100ml

COMMON NAMES
DISSOLVED
SUSPENDED

TOTAL

CR-HEX

HG

COMMENTS

Cool 4* C

Filler, add HNO3
to pH <2
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TABLE Vl-1 continued

PHYSICAL PROPERTIES

PARAMETER
Color

Conductance

Hardness

Odor

pH

Residue

Sellable Solids

Temperature

Turbidity

CONTAINER/PRES.
Plastic/none

Plastic/none

Plastlc/HNO3
lo pH <2

Glass/none

P or G/none

Plastic/none

P or G/none

P or G/none

P or G/none

HOLDING
TIME

48 hours

28 days

6 months

24 hours

Analyze
Immediately

7 days

48 hours

Analyze
Immediately

48 hours

VOLUME
REQUIRED

100ml

100ml

100ml

200ml

100ml

500ml

1000ml

100ml

100ml

COMMON NAMES
COLOR

SPCOND

HARD(CA+MG)

ODOR

PH

Filterable.
Total, Non-
filterable.
Volatile

SETTS

TEMP

TURB

COMMENTS
Cool 4* C

Cool 4* C

Cool 4* C

Cool 4' C

Cool 4' C

Cool 4' C

Cool 4* C

BIOLOGICAL PROPERTIES

PARAMETER
Total Conform

Eschertchla Coll

Fecal Conform

w Fecal Streptococcus

\O Standard Plate Count
00
vr>

Suitability

CONTAINER/PRES.
Plastic 4 oz Sterilized/

Plastic 4 oz Sterilized/

Plastic 4 oz Sterilized/

Plastic 4 oz Sterilized/
Na,,S203

Plastic 4 oz Sterilized/

Plastic/none

HOLDING
TIME

24 hours

24 hours

6 hours

6 hours

24 hour*

28 days

VOLUME
REQUIRED

120ml

120ml

120ml

120ml

120ml

1500ml

COMMON NAMES
T-COII

E-Coll

F-Coll

F-Slrep

SPC

Suitability

COMMENTS
Cool 4' C

Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

Cool 4* C

00

K

CO
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SECTION VII. SAMPLE CUSTODY

A. Chain of Custody Procedures

The laboratory follows a chain of custody procedure. This procedure creates an

accurate and legally defensible document that can be used to trace possession of a

sample from its collection through analysis and final disposal. The chain-of-custody form

is signed by all handlers of the sample. For CLP analyses, sample custody and handling

are performed as required by NYSDEC and U.S. EPA CLP protocol. An example of a

chain of custody is included as Figure VIM.

A sample is considered in custody if it is:

1) In actual physical possession

2) In view after being in physical possession

3) In a locked repository

4) In a secure restricted area.

Formal custody begins with the shipment of precleaned properly preserved

containers. The client contacts a section leader for sample bottles and the section leader

submits a form requesting the proper containers to the sample custodian. An example

of the sample bottle request form is included as Figure VII-2. After the request is

completed and signed, the form is filed in a binder and kept in the sample tagging room

for future reference.

Chain of custody forms are shipped with all sample bottles. The field

sampler/client is responsible for filling in the sample location, date and time sampled,
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sample matrix, and analysis required on the chain of custody. The field sampler signs the

chain of custody when relinquishing custody and includes the form with the sample

containers. Any comments that the sampler has is also listed on the chain of custody

form. The field sampler is also responsible for filling in the sample labels that are present

on every sample bottle. An example of a sample label is included as Rgure VII-3.

Samples are shipped to the laboratory by common carrier or are delivered by the

firm performing the sample collection in coolers packed with crushed ice to maintain the

temperature at 4° C. Jars are wrapped in styrofoam sheets and put in plastic bags to

help prevent breakage and cross-contamination.

B. Control of Incoming Samples

OBG Laboratories employs several sample custodians who are responsible for

verifying the receipt of samples. When samples are received, the sample custodians

follow the steps outlined below.

1) Coolers are checked to verify that the samples listed on the chain of

custody were actually received. A notation is made of any missing samples.

2) Samples are checked and a notation is made of any samples that were

received broken or damaged.

3) The Chain of Custody is signed and dated to verify time of sample receipt.

4) The sample custodian records the temperature of the cooler when received

and verifies the proper preservation for the parameters requested by

checking and recording the pH of each sample with the exception of volatile

samples.
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5) Coolers are checked for low level radiation with a geiger counter.

6) Each sample is assigned a unique laboratory identification number to make

tracking of samples easier. Numbers are assigned sequentially. Each

project is also assigned a unique project number that contains the client ID

and job number.

7) Laboratory report forms are filled out and distributed to the appropriate

laboratory personnel.

8) Samples are logged into the LI MS and the analyses are scheduled from the

laboratory report form.

The observations of the sample custodians and any comment that they have are

noted on the case file form. An example of the case file form is included as Rgure VII-4.

Samples are not routinely rejected by the laboratory. When problems arise the client is

notified of the deficiency and a decision is made to continue or resample. Whatever the

decision is, it is noted on the final report. If samples are improperly preserved, the client

will be notified and the samples will be rejected if the client so desires.

The sample custodian tags each sample with a unique laboratory sample number

which is input into the computer and recorded onto the sample log-in form. An example

of the sample log-in form is included as Figure VII-5. The sample log-in form is filed in

a three ring binder and functions as a sample receipt log book. The sample custodian

fills out a laboratory report form which is copied and distributed to the section leaders.

An example of a laboratory report form is included as Figure Vll-6. The laboratory report

contains the date the samples were collected, the date the samples were received, the
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client sample description, the laboratory sample number and all tests that are required.

The chain of custody effort is intensified at the request of the client The

intensified procedure starts with the use of red evidence tape in the field. Each container

is sealed with the tape at the sampling site and shipped in sealed coolers to the

laboratory. When the samples are received by the laboratory, the condition of the sealed

containers is recorded on part one of the sample control record and the laboratory

numbers are assigned. An example of part one of the sample control record is included

as Figure VII-7. Samples with red evidence tape must be signed in and out of the locked

secured cooler using part two of the sample control record. An example of part two the

sample control record is included as Rgure VII-8.

The field chain of custody form, case file form, sample control record, and original

laboratory report form are kept on file outside the walk-in cooler. All samples are stored

in a secured, locked walk-in cooler.

Any errors made while completing the chain of custody forms are corrected by

deleting the entry with one line through it, correcting the error, and dating and initialing

the correction.

A complete chain of custody file is included as Appendix B.

C. Scheduling

The purpose of scheduling is to notify the manager, section leaders, chemists and

technicians of the arrival of a sample and the tests to be performed.

Analyses are scheduled on the LIMS by the sample custodians from the

laboratory report forms. A work schedule is printed every morning listing sample
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numbers, tests required, due date, days left until the holding time expires, and bin number

where the samples are located. An example of the work schedule is included as Figure

VII-9. The analysts use the work schedule to identify what samples they are required to

analyze. The section leaders review the work schedule with the analysts to ensure

priorities and holding times are being met.

D. Sample Tracking

Our tracking system relies on project numbers and sample numbers. Therefore,

laboratory sample numbers and client ID numbers are recorded on all raw data and

preparation logs. Examples of the sample prep and analysis logs are included as Figures

VII-10, VII-11, VII-12, and VII-13. Samples are primarily tracked using the laboratory

sample numbers. Project status is tracked using project numbers and sample numbers.

E. Location and Disposal

All samples are stored in a locked walk-in cooler. Chain of custody samples are

signed in and out of the cooler by the analyst performing the analysis. Sample extracts

or digestates are stored in refrigerators in the appropriate lab section. Standards are

stored in separate refrigerators in the appropriate lab section.

A separate system is used to help the chemists and technicians locate samples

in the cooler. The system also gives direction on the ultimate disposal of the samples.

The system has been termed the bin system. After the chain of custody record is

processed, the samples are placed in a bin in the cooler. Each bin has a unique number

which is transcribed on the sample bottles, the laboratory report form and in the

computer. The number helps the chemists locate the sample and return it to the correct
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place.

The sample custodian fill out a bin index card, which is submitted to the section

leader responsible for the job. An example of a bin card is included as Figure VII-14.

When the program is complete, the section leader signs the card and returns it to the

sample custodian. The section leader states the method of disposal or whether the

samples should be saved. One month after the receipt of the bin card the sample

custodian disposes or archives the sample as stated on the card. Additional information

on sample disposal can be found in Section VIII.

F. Sample Transfer

If analysis of the samples is not possible at OBG Laboratories, Inc., then the

samples will be subcontracted to another approved laboratory. The samples will be

packed in coolers at 4° C and be shipped by common carrier or delivered by OBG

Laboratory personnel. A chain of custody listing OBG Laboratories sample number,

sample preparation date and tests required will accompany the samples.

G. Computer Services

OBG Laboratories has a LIMS system in place. The system is currently only

being used for scheduling analyses and generation of control charts. Client reports or

other types of forms are not being computer generated.

The QA/QC officer is responsible for verifying that the QC data was input properly

and that it is being calculated properly by the computer. Whenever control charts are

printed or control limits generated, the information is checked for accuracy.

Each analyst has a unique sign on code and all QC data that they enter into the
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data base is associated with their sign on. A password has to be entered in order to gain

access to the data base. System management also has several passwords that need to

be entered in order to gain access to programs that allow changes to be made to the

data base.

A full backup of the data base is done weekly and a partial backup is done daily

in order to protect against data lose in case of a system failure.

All software documentation is kept in a notebook provided by the software

manufacturer. All software updates and any failures and the action required is

documented in the system history log. An example of the system history log is included

as Figure VIM 5. Whenever software updates are done, several sets of trial data are run

through the system and checked for the appropriate results.
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CHAIN OF CUSTODY RECORD

LABORATORIES, INC.

FIGURE VIM Section No. ___Vll_
Revision No. 1
Date:
Page " 8

09/25/92
of " 24

SURVEY:

LOCATION:

STATION
NUMBER SAMPLE LOCATION

Relinquished By:

Relinquished By:

Relinquished By:

DATE
COLLECTED

DATE

DATE

DATE

TIME
COLLECTED

TIME

TIME

TIME

SAMPLED BY:

ORGANIZATION:

SAMPLE
MATRIX

COMP.
OR GRAB

NO. OF
CONTAINERS

ANALYSIS
REQUIRED

Received By: DATE TIME

Received By: DATE TIME

Received by Laboratory: DATE TIME

COMMENTS:

METHOD OF SHIPMENT:

OBG Laboratories, Inc., an O'Brien & Gere Limited Company
5000 Brittonfield Parkway / Suite 300 / PO Box 4942 / Syracuse, NY 13221 / (315) 437-0200
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Revision No.

V\\

ABORATOOES, WC.
FIGURE VII-2

SAMPLE Dort-a
NOVEMBE ra9e

09/25/92
r\A

PROGRAM INFORMATION

Client/
Affiliate:

Program or
Survey:

Level of
QC Document-
ation

Company Name

Project Eng.
Program Title
Name of Sampler

Div.

II III CLP ASPCLP (circle one)

SAMPLE BOTTLE PREPARATION

Samples:

Bottles:

Bottle
Type:

Sites Matrix Analysis Required

Analysis
No. of
Bottles

Size of
Bottle

Glass or
Plastic Preservative

Standard ______ I Chem (Check One)
(more information required on back)

319998



Snipping and Billing Information

Address:

Person

Company
Street

City/St./Zip
Telephone #
P.O. / Job #

Method of
Shipment &
Due Date

Who will
Pay Freight

Secondary
.Contain-
ment ?

Shipping Bil

Section No. __Vll_
Revision No. __1
Date: __09/25/92
Page _10__ of _24_

Day:
Date:
Time:

Pickup Regular 2 Day Overnight

OBG Laboratories, Inc.
Client (record client job
# under shipping address)

Yes No

(any method of
freight other
than routine
mail is paid
by the Client)

(check one)

"-amments

.•aboratory Approvals and Signatures

Submitted By:

Approved By:

Prepared By:

Date Submitted:.

OBG Project No:^

Date Sent:

319999



FIGURE Vll-3

Section No. ___VII
Revision No. __1
Date: 09/25/92
Page 11 of 24

LABORATORIES, We.

Sample Description

Sample Date:

Project No..

Date Received:,

Preservation:

Sample Time:.

Lab No.:___

Time Received:.

320000



Section No. __Vll_
C A S E F I L E Revision No. 1

Date: 09/25/92
Page 12__of 24_

Survey: ____________________FIGURE VH-fete Collected: ______—— ——

Sampler: _________________________ Date Received: ___________________

Client Name and Ref. #:

OBG Laboratory Client #:

CONDITION OF SHIPMENT:

RADIOACTIVITY SCREENING*:

__ The sample cooler(s) were screened for radioactivity and found safe for
handling.

__ The samples come from a safe source and do not need to be screened.

Signed: ______________________
Sample Coordinator

DISPOSAL PROCEDURE*

Signed:

Date:

*The radioactivity screen is performed to alert our employees of unexpected
radioactivity at hazardous waste sites.

'Samples are disposed of four (4) weeks after a typed report is signed and
mailed to the client. The routine method of disposal is: water samples are
filtered through carbon to a sanitary sewer, solid samples are sent to a
sanitary landfill.

320001
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SECTION LEADER:

LEVEL OF REPORT:_

DATE SCHEDULED:
LABORATORIES, INC. FIGURE VII-6

Section No. __Vll_
Revision No. __1
Date:
Page 14

09/25/92
of " 24

CLIENT, JOB NO..

DESCRIPTION.

MATRIX;

. DATE COLLECTED. .DATE RECEIVED.

Comments: Certification No.:

Units:

320003

OBG Laboratories, Inc.,an Q'Br'm&Gere Limbed Company
5000 Brittonlield Parkway / Suite 300, Box 4942 / Syracuse, NY 13221 / (315) 437-0200

Authorized:.

Dale:.



Sample Custodian Signature:

)ate of Sample Login: __

Virbill Number:

Client Name:_

Project No.:

Bin Number :

Circle The Appropriate Response;

1) Custody Seal Present/Absent 4) Sample Tag #'s
to
ooo 2) Chain-of-Custody

3) Sample Tags

Present/Absent
Intact/Not Intact

Present/Absent

Present/Absent

5) SMO Forms

Listed/Not Listed

Present/Absent

Date
Rec'd.

Time
Rec'd.

•

Chain-of
Custody
Record #

SMQ
Sample
Numbers

CORRESPONDING
Sample Tag
Numbers

Assigned Lab
Numbers

Does Information
On Custody Forms
Traffic Reports &
Sample Tags Agree ?

Remarks•nad̂
30m
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wQi?P
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SAMPLE CONTROL RECORD

CLIENT:

JOB I:

DATE REC'D:

BIN NUMBER:

LABORATORY
SAMPLE NUMBER

REMOVED
BY

DATE AND TIME
REMOVED

REASON DATE AND TIME
RETURNED
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IE, NOV 20. .1990. 18:15 AH 320006

•**************************4i************«***«*********«* I*****************************

Department: UET CHEMISTRY IUETCHM)

Uorkitation: DAN ROBERTS (DOR)

•*****•***•*************•***•*•***•***•••***
OBG Laboratoriei, Inc.
Uork Schedule

:X
4

.(I******************************************************************************************************************************** 'il*
RAHETER: CL UATER Chloride

uo*. Smolrf COMMA* Km*
11 000012-3077
2* 000012*33*0
51 000012-3171

tot* Rtnlt Froltctp Sltt/CuHP
2313 2313002317
3037 3037002317
H13 2313002317

RAHETER: NH3N SOLID Anmonla Nitr gen

iu>» Sftwlrt COIIMW Ran*
27 00001Z-13N IIUII KHIN6 OMMNf

Cvstl Rtnlt Proltctl Sltt/Cwt-II
1M* 1MM41317

RAHETER: NH3N UATER Aamonla Nitrogen

id Sanol«4 ConoaM Him
12 000012-331* "~"~
SO 000012-37W
50 000012-37*0
53 000011-73(0

90 000011-7*7*
S3 000011-0*11
J3 000011-*23t
97 OOOOIl-WM
?2 000012-3320

Ciutl Rtnlt fr) itctt Sitt/Cut-H
3234 323400(320
11(3 11(30(1317
11(3 11(30(1317
11(3 11(30(1317
11(3 11(30(1317
11(3 11(30(1317
11(3 11(30(1317
IM* 1M9M1317
30(1 30(902*317
3234 323400(320

RAHETER: NOEN SOLID Nitrite Nitrogen

ml Snwltff COTMW Km*
?7 OOOOI2-33W /

tut! fttnlt ProtKtff Sitt/Cut-I!
IU* 1W9041317

RAHETER: NO&N03SOLID Nitrite - Nitrate Nltroaen

,- ^- ^^
7 000012-32M

tent Rtnlt ProlKtl Sltt/Cuit-II
3433 3433001171

3AHETER: NOSN03UATER Nitrite - Nitrate Nitrogen

UNITS: («g/L>

IE Snwptif Jf̂ Iln* Out Bat* Lut Rtnlt
17 N/11/0* 00:00 tO/12/03
20 *0/1im 00:00 W/11/27

00/00/0000:00. W/12/03

UNITS: (ng/kg)

M. SiraBitt Sarvllnt Out Bit* list Rtnlt
00/00/00 00:00 *0/tt/13

UNITS: (mg/L)

pal Sunlit* Swollnt Out 0«tf Utt Rtnlt
1( W/1I/OI 00:00 *0/11/2(
23 *0/1t/13 00:00 *0/11/2*
23 M/11/13 00:00 *0/lt/2f

00/00/00 00:00 *0/N/lt
00/00/00 00:00 90/08/30
00/00/00 00:00 *0/09/tO
00/00/08 00:00 90/09/1*
00/00/00 00:00 fO/Of/21
00/00/00 00:00 40/10/12
00/00/00 00:00 *0/11/2(

UNITS: dig/kg)

IK Smilitf $wDlint put Bit* list Rw»lt
00/00/00 00:00 90/11/13

UNITS« (na/ko)

17 *0/tl/0* 00:00 N/11/tf

UNITS: (Mg/L)

SIGNIFICANT DIGITS: 6

Locator Lowtitt
111 M/11/1*
M N/11/11

HI N/11/1*

SIGNIFICANT DIGITS: 4

locator Ipodat* _
M M/11/13 £•

C
SIGNIFICANT DIGITS: 4 2j

locator loodat* "T"
11 *0/11/13 <°
27 fO/11/t(

27 M/11/K
33 *0/00/W
21 fO/09/13
11 WM/21
47 *0/0f/03
43 *0/0*/07

N/IO/11
It M/11/13

SIGNIFICANT DIGITS: 4

Locator Looditf ^ '
31 M/11/13

SIGNIFICANT DIGITS: 4 S

Locator Loodat* C
2 *0/lt/M f'

SIGNIFICANT DIGITS: 4

•*

<1/

•.c

i«
'js'

'"*
?:i

,1*
>.'
»*
IV
17

;;*
if

i

ic

?:
53

•H
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Section No. __VI!
nuts «n« _ Revision No 1n-cnmr oma n^u «u nnn. u» j^ JJog^

Job t 9<it

• II" IU
Initial Color Calor

After Soiic

ili HHO,

Ui HC: /
2QS HA <

Sain /

by?

Oitct

UY:
dice:

OSG Uaooratones. inc.. an G'Snen i Gers Umited Csmoanv
5000 Sriitontieia P.-jrxwav / Suite 200 / PO 3ox -942 / Svracyse. NY 12221 ' (2151 J27-0200
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GC/MS SAMPLE PREPARATION AND EXTRACTION LOGBOOK - SOILS

Project 1
Client Job NI

( .

i

i
l

<+S»/*.r

Project
Title

'

Sa pie
Number

•

D a t e
Rec'd. Ext'd. Analysis

•«

Method
Amount
Ext'd.

Vol.
Surr.

Init.
pll

320008 <rx^</C«^^ •

Final
Vol.

Extract
Solvent Consents
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OBG LABORATORIES, INC.
TOTAL ORGANIC CARBON (TOC)

Analyst

Section No. VII
Revision No. 1
Dah*a^a 09/25/92
rage *i or *«•

Test:
Instnzaent and

Ron* Project* Lab* SS T.C. I.e. D.F. T.O.C. Comments
(TC-iC)

Signature ______
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LABORATORIES, INC.

Section No. __VI!
Revision No. __1_
Date: 09/25/92
Page 22 of 24

FIGURE VII-13 —— —— —— -

AMMONIA NITROGEN
METHOD: 350.1

DATE:______________. DETECTION LIMIT: O.OS ppm Wat«r/5 ppm Soil M6E_

:3ESINNIN6 ANALYSIS TIME: ________________________ :£NOINS AJIALYSIS TIME: _____
: ICV : TRUE __________ POUND ____________ TSL _______ : IC3 _________ CCS1 ____
:CCY1 : TRUE __________ FOUND ____________ # _______ :CC33 _________ CO* ______ f»8:
:CCY2:TRUE __________ FOUND ____________ SR _______ :S£F* _____ T _____ r
:CCV3:TRU£ __________ FOUND ____________ » _______ .-CORREUnCW COE?FICI£8T:
:.MATRIX SPIKE: SUN t _____ SAMPLE i _____ SOURCi:

:HESUU: ________ - ________f_______X10K
:OUPUCATI: RUN t _______ SAMPLE t __________ RESULT: _____ - ______I______X100S

RUN PROJECT # SAMPLE t ASS. IIUTIAL OF FINAL C8MN.
t cone. cone.

(PPM) (PPM)

REAGEMT 4NO/CR LOT*'5
Soaium Phenol ace___ ANALTED 3Y:_
Sooiun Hypocniortt8___
Suffer___ REVt-yED SY:
Sodium fUeraarusside
Staex {1.000 ysa.}___
Wking Stscx (100 ssn)___
CAL Std's ___
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Revision No. __1
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FIGURE VIM4

Page 23 of i24

-•S&-
PROJECT*

BIN*

DATE REC'O.

^SAMPLEfCs).
&*-~^~.

MNITIALCs)
1DISPOSAL COKHENTS

DATE
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SYSTEM HISTORY LOG

TO

Date of Entry

BE COMPLETED BY USER

System Operator
HP Notified
Date/Time

Malfunction Description:

unit

Idev

serial ft
!

Malfunction Description:

unit

Idev

serial ft

TO BE COMPLETED BY HP

CE On Site Curtomer

Date/Time Servica Order Down Time HP Customer Engineer
(RO) Number

Action Required and Comments:

• t •:'•• \ • .

•n
0c
30m
mm
1

O1

Action Required and Comments:

m
c
2

A 8 P
fvj
CJ1
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Section No. __V1H
Revision Na 0
Date: __10/01/91
Page 1 of 25_

SECTION VIII. ANALYTICAL PROCEDURES

A. Analytical Methods

A list of analytical methods used in the laboratory is included in Table V-1.

Method numbers are cited from the following manuals:

U.S. EPA. Methods for Chemical Analysis of Water and Wastewater.

Revised March 1983. EPA 600/4-79-020.

U.S. EPA. Test Methods for Evaluating Solid Waste. 3d Ed. November

1986. EPASW-846.

APHA, AWWA, WPCF. Standard Methods for the Examination of Water and

Wastewater. 16th Ed.

Detection limits are listed for guidance only. The required limits vary depending upon the

governing regulation and matrix. For CLP analyses, the methods and detection limits

specified in the NYSDEC or U.S. EPA CLP are followed.

B. Method Modifications

Method 8020 was modified for the Volatile Petroleum Hydrocarbon analysis. The

modification was the use of a capillary column instead of a packed column. Method

validation is available upon request.

All other methods are not modified.

C. Waste Disposal

Laboratory workers are trained to be cautious when handling samples, spent

chemicals, toxic, or dangerous materials. OBG Laboratories has a hazardous waste

320014



Section No. __Vlll_
Ftevision No. 0
Date: __10/01/91__
Page 2 of_25_

officer who is responsible for coordinating and overseeing the disposal of waste and the

cleanup of any accidental spills. The laboratory has a hazardous waste room where

waste is stored in DOT- approved 55-gallon drums until disposal. Solvent wastes are

currently separated into four categories: chlorinated, non-chlorinated, PCB (liquid) and

PCB (solid). Solvent waste is collected in chemically resistant plastic coated bottles and

stored in a well ventilated area until it is transferred to the appropriate 55-gallon drum.

Mineral acid wastes are collected in a polyethylene DOT-approved 55-gallon drums.

Laboratory hazardous wastes are manifested and disposed off-site at NYSDEC- and U.S.

EPA-approved disposal facilities. Sample extracts and sample digestates are handled in

the same manner as solvent and acid wastes.

The method of sample disposal depends on the analytical data generated. The

results are compared to RCRA criteria and local disposal ordinances and a decision is

made in connection with the hazardous waste officer to the means of disposal. If the

sample is classified as hazardous, it is placed in the appropriate drum in the hazardous

waste room. Upon filling the drum, the hazardous waste officer manifests the drum,

arranges for disposal and files the disposal logs.

D. Cleaning of Glassware

The method of glassware cleaning is adopted to both the substances that are to

be removed and the determinations to be performed. Class A volumetric glassware is not

baked.

1. Organic Glassware

a. Volatile Analysis

320015



Section No. __VIII
Revision No. 0
Date: __10/01/91__
Page 3 of_25_

Glassware used for volatile analysis is cleaned in a soapy Alconox solution

and then rinsed four times with carbon column water. The glassware is

then rinsed with methanol and baked at 180° C overnight. Glassware for

volatile analysis is stored in drawers in the volatile organics lab.

b. Semi-volatile Analysis

Glassware is prerinsed in solvent and then washed with an Alconox solution

and rinsed with DI water. The glassware is allowed to drain and is then

rinsed with nanograde acetone and a final rinse with the nanograde solvent

used in the extraction procedure. Glassware is wrapped in foil and stored

in the appropriate drawers.

2. Metals Glassware

Metals glassware is washed in an Alconox solution and then rinsed with 1:1

HCI, followed by a Dl water rinse. The glassware is then soaked in 1:1

HNO3 for about 4 hours and a final rinse is done with Dl water. Glassware

is stored inverted in the metals digestion lab in the appropriate drawer.

Pipets and volumetric flasks are stored in the metals lab.

3. Inorganic Glassware

The glassware is cleaned in an Alconox solution. It is then rinsed with tap

water followed by Dl water and allowed to dry. Glassware is stored inverted

in drawers or a cabinet in the wet chemistry lab. Glassware for

phosphorous analysis is washed separately from other inorganic glassware.

It is rinsed in an HCI solution and then rinsed with distilled water and

320016



Section No. __VIII
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Date: __10/01/91__
Page 4 of 25_

allowed to dry. It is stored inverted in the appropriate drawer in the wet

chemistry lab.

D. Quality of Lab Water

Distilled and deionized (Dl) water with a conductivity of less than 1.5

micromho/cm is used to prepare all reagents and for final rinses of glassware. The

conductivity and pH are measured and recorded daily. A standard plate count is

performed monthly along with the chlorine residual test. Suitability and heavy metals are

tested on a yearly basis. The results of all tests on the Dl water supply are documented

in a laboratory notebook.

The lab also uses organic free water in the preparation of samples for organic

analysis. Distilled and deionized water is passed through a carbon column to remove

organic compounds. The water is tested daily for any contamination and the results are

documented in a laboratory notebook.

E. Reagents/Solvents and Standards

Reagents/solvents for quantitative purposes are ACS grade or better. All

reagents are discarded after a set interval which has been established and recorded in

the standards logbook. The date a prepared reagent is made is entered into the

standards logbook and initialed by the preparer. Therefore, the results which may have

been affected by a contaminated or otherwise improper reagent can be determined.

Reagent bottles are also dated and initialed when a new reagent is prepared. These

procedures are followed for all (even daily) preparations.

A listing of all reagents and chemicals stored in the laboratory is included as

320017
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Table VIIM.
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Wet chemical, areas

Chemical Name • As Label lad

LABORATORY INVENTORY

TABLE VIII-1

CAS Number Manufacturer Oat*

Section No. VIII
Revision No."
Date:
Page

JO/01/91
6 of " 25

Might (Units) Amount Left

Double Ooor Cooler

Hydrogen peroxide

Uhite Fridge

Sodiua sulfite nonahydrate

Large Wall Cabinet

Acetic Acid, Glacial
Mercuric Oxide Red
N-<1-Naphthyl)ethylene-dianiine

Oihydrochloride
Phenol (liouified)
Potassiun Nitrate

Potassium Phosphate Monobasic
Sodium Nitrate
Sulfanilamide

.mil Wall Cabinet

7722-84-1

1313-84-4

Aononium Molybdate
Antimony Potassium Tartrate
Silver Nitrate
Silver Nitrate Standard Sol.

Various Places in Uet Chen

Annonium Hydrogen Phosphate
Ammonium Phosphate Dibasic
Senzoie Acid
Suffer Solution pH 4.00

Suffer Solution pH 7.00

Suffer Solution pH 10.00

Assorted A.A.S. Standards
Assorted Atomic Absorption Standards

Fisher
Fisher

Aldrich 10-27-87

64-19-7
21908-53-2
1465-25-4

108-95-2
7757-79-1

7778-77-0
7631-99-4
63-74-1

12054-85-2
28300-74-5
7761-88-8

7783-28-0
7783-28-0
65-85-0

N/A

N/A

N/A

Mall inc.
Mall inc.
Kodak
MC8
Mall inc.
Hal I inc.
Mall inc.
Mall inc.
MC8
Fisher

Fisher
Fisher
Anachemta
Fisher

Mortem Thiotol
Fisher
Parr Instrument
Ffsher
Fisher
Fisher
Fisher
Fisher
Fisher
Fisher
Fisher

2-21-72
4-20-81

8-7-86
8-7-86
6-28-84

1-20-88

2-21-72
2-1-77

11-4-88
1-20-88

3-3-89
3-3-89
3-3-89
3-3-89
3-3-89
3-3-89
3-3-89
3-3-89

500 ml
63500 ml

500 g

500 g
1 Ib.
1 quart
1 liter

500 g
500 g
30 g
500 ml
500 ml

23500 ml
500 ml
500 ml
500 ml
500 ml

28500 ml

0.75

0.75

2-21-72
4-20-81

8-7-86
8-7-86
6-28-84

1-20-88

500 ml
281/4 tb.
100 9
100 g
5 pints

125 g
500 g
500 g

1 tb.
100 g

0.2S
0.75
full
0.25
empty
0.75
0.75
0.75
0.75
0.25

0.5
full
0.25
0.75

0.75
full
full
0.5

0.125

0.125

0.75
0.75

320019
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LABORATORY INVENTORY

Microbiology room

Chemical Mam • As Labelled CAS No. Manufacturer Date Weight (Units) Amount left

Fridge

Sromothymol Slue
ftosolic Acid

Cabinets & Countertops

Amyl Alcohol

Anil in Blue
l-Arginine
Crystal Violet
p-Oioethylami nobenza Idehyde
Fluoride Standard • 100 ppm
Ftouride Standard - 10 ppm
Formaldehyde solution
Glycerol
Hexane
Malachite Green Oxalate
Hethanol
Methyl Red
Methyl Violet
U-Orni thine Hydroehlorida
Rosolic Acid

Safranin 0
2,3,5,-Triphenyl-2H-tetrazolium chloride

76-59-5
603-45-2

71-41-0

28631-66-5
74-79-3 ,
548-62-9
100-10-7

50-00-0
56-81-5
110-54-3
2437-29-8
67-56-1
493-52-7
8004-87-3
3184-13-2
603-45-2

477-73-6
298-96-4

Hallincxrodt
MCB
Mall inc.
Mat I inc.

Mall inc.
Mil I inc.
Eastman
Sign
MCB
Mall inc.
Banco
Banco
Hal I inc.
Mall inc.
Fisher
Mal I inc.
Fisher
Mal I inc.
Mal I inc.
Sigma
MC8
MCB
MCB
MCB

8-14-84
4-1-77
6-17-74

2-6-76
2-6-76

10-19-73
6-23-72

10-4-74
2-21-72
4-14-89
3-26-75

2-21-72
5-10-82

8-17-78
1-6-76

1 liter
25 9
5 3
25 9

1 pint
1 pint

2S 9
100 g
100 g
25 g
500 ml

1 liter
1 pint
1 pint
4 liter
25 3
4 liter
1 ounce

100 g
25 9
25 9
25 g
100 9
25 9

full
O.S
0.25
0.75

full
unopened

0.25
full
0.75
full
0.5
0.5

unopened
0.5
0.75

unopened
0.5
0.5
0.5
0.5

minimal
0.5
0.75
0.25

Have expired.

320020



Uaste ROOM

Chemical Mam* - As Labelled

LABORATORY INVENTORY

GAS NO.

Section No. __VIII
Revision No. 0
Date: __10/01/91.
Page 8 of

Manufacturer Data Weight (Units) Amount Left

Aeetonitrile
Aluaina Acid
Chloroform
Cyelohexane

Manganese Sulfate

H-Propyl Alcohol
Silica Gel
1 , 1 , 1-Trichloroethane

75-05-8
1344-28-1
67-66-3
110-82-7

10034-96-5

71-23-8
7631-86-9
71-55-6

Mall inc.
ICN
Fisher
Mall inc.
Hall inc.
Mall inc.
Mall inc.
Mall inc.
Mall inc.
Mall inc.
101
Fisher

3-13-86 1 sal
50 kg
500 «l
4 liter
4 liter
4 liter
1 liter
1 liter
1 liter
4 liter
25 kg

6-26-89 20 liter

full

unopened
unopened
unopened

full
full
full
full

unopened

unopened

Cases

Acetic Acid, Glacial - 5/6 case 64-19-7
Acetone - 6 cases 67-64-1
Annoniun Hydroxide -1.5 cases 1336-21-6
Chloroform - 1 case 110-82-7
Hexane - 5 cases 110-54-3
Hexanes - 1 case 73513-42-5
Hydrochloric Acid - 1 * 2 / 6 cases 7647-01-0
Iso-Octan* - 1.75 cases 540-84-1
Methanol - 3.75 cases 67-56-t
Metftylera Chloride • 8.5 cases 75-09-2
nitric Acid - 1 ease 7697-37-2
Phosphoric Acid - 5/6 case 7664-38-2
Sodtun Thiosulfate Solution - 3.5 esses 10102-17-7
Sulfuric Acid - 1 case 7664-93-9
Toluene - 1 case 108-88-3

320021



LABORATORY INVENTORY

Acids stored in acid cabinet

Chemical Mane CAS Number

Section No. __VII!
Revision No. __0
Date: __10/01/9T__
Page 9 of 25

Manufacturer Date Weight (Units) Amount Left

Acetic Acid, Glacial
Hydrochloric Acid
Hydrofluoric Acid
Mi trie Acid

Perchloric Acid
Phosphoric Acid

Sulfuric Acid

64-19-7
7667-01-0
7664-39-3
7697-37-2

7601-90-3
7664-38-2

7664-93-9

Fisher
Fisher
Hallinckrodt
J.T. Baker
J.T. Baker
Fisher 6-28-89
Fisher
Hal line.
Mat I inc.
Hall inc.
Hal I inc.
Fisher 6-20-89
Fisher

500 mi
2.5 liter

1 Ib.
500 ml
500 mi
500 «l
500 mi
500 mi
8 Ib.
8 Ib.
8 Ib.

2.5 liter
2.5 liter

0.5
0.5
full

minimal
0.25

minimal
0.125
0.75
0.5
0.75
0.75

0.125
minimal

Metals Prep - Uet Chem

Chemical Name - As Labelled CAS Number Manufacturer Date Weight (Units) Amount Left

"-nonium Hydroxide
tpropyl Alcohol

Methanol

'otassiun Iodide
Sodium Thiosulfate Solution

1336-21-6
67-63-0
67-56-1

7681-11-0
10102-17-7

Mall inc..
Mali inc.
Fisher
Mall inc.
Fisher
Fisher

9-11-86 500 ml
4 liter
4 liter
4 liter

500 g
1 liter

minimal
full
0.75

. 0.75
0.125
0.5

Chemical Name CAS Number Manufacturer Date Weight (Units) Amount Left

olids Area

arbituric Acid
.alite

adiua Chloride

Metals Area

67-52-7
61790-53-2

7647-14-5

setelyne - 2 tanks
*"̂ on - 2 liquid tanks

MI - 2 gas tanks
»A Knouns

7440-37-1
7440-37-1

Fisher
Fisher
Fisher
Fisher

9-12-88

100 9
500 9
300 9

1000 9

minimal
0.5
0.5

unopened

320022



STOREROOM INVENTORY

Chemical Name

Acetic Acid

Acetic Anhydride
Allylthiourea (thiosinamine)
Alumina, Activated

Alumina, Basic
Aluainua Chloride
Aluainum Hydroxide
Aluminum Oxide

Aluminum Potassium Sulfate

Aluninun Sulfate

Aimertite XAO-2
Amberlite IRN-77
4-Ami noantipyrine
2-Amino-2-<hydroxymethyl)-

1,3-propanediol
\Mino-Maphthol-Sulfonic Acid
Anaoniup Acetate
AnMonium Bisulfate
Anaoniun Carbonate
Ammonium Chloride

Ammonium Citrate Dibasic
Ammonium Fluoride

Amentum Hydroxide
Ammonium Metavanadate
Aooontum Holybdate
AOBonium Nitrate
Anaoniun Oxalate
Anaonium Persulfate
Aononiun Phosphate Dibasic
Amoonium Phosphate Monobasic

Ammonium Pyrrolidinedithiocarbamate
AnBoniui Sulfate

dnaonium Thioeyanate
Aniline
Antimony Pentachloride

CAS Number

64-19-7

108-24-7
109-57-9
1344-28-1

1344*28-1
7784-13-6
1336-21-6
1344-28-1

7784-24-9

10043-01-3

9060-05-3
1128-94-2
83-07-8
77-86-1

116-63-2
631-61-8
7803-63-6
506-87-6
1212S-02-9

3012-65-5
12125-01-8

1336-21-6
7803-55-6
12054-85-2
6484-52-2
6009-70-7
7727-54-0
7783-28-0
7722-76-1

5108-96-3
7783-20-2

1762-95-4
62-53-3
7647-18-9

Manufacturer

Mall inc.
Mall inc.
MCB
Aldrich
MCB
MCB
Fisher
Mall inc.
Mall inc.
American Optical Corp.
VUR Scientific
VWR Scientific
Mall inc.
Mall inc.
Mall inc.
Mall inc.
HalI inc.
Mallinc.
Mallinckrodt
8ohm & Haas
Fisher
MCB

Herman-Leddon Co.
Mallinc.
MCS
Mallinc.
Mallinc.
Mallinc.
Mail inc.
Mallinc.
Fisher
Fisher
Fisher
Fisher
Fisher
Pfettz & Bauer
Fisher
Hail inc.
Wall inc.
Mallinc.
Mallinc.
Hal I inc.
Mallinc.
1C I 1C Labs
Mail inc.
Mallinc.
Mallinc.
Mail inc.
Mallinc.
Fisher
Mallinc.

Section No. _
Revision No.

VIII
0

Date: 10/01/91

Oatt

4-25-76
10-6-75

12-26-79
2-22-72
2-22-72

3-19-74

6-17-74
6-17-74
6-17-74
7-19-78
7-19-78
7-12-74

7-5-88
11-4-74

-
2-21-72
2-21-72
7-25-79
8-13-82
8-13-82
9-27-82
6-20-72

2-21-72
2-21-72
2-21-72

2-21-72

11-8-85
6-16-72
6-16-72
2-21-72
11-30-72
11-30-72
8-1-85
3-1-85
7-17-72

6-8-78

Page _ 10_
Weight

5 tb.
5 Ib.
1 kg.
250 g
1 Ib.
1 Ib.
500 g
1 Ib.
1 Ib.
250 g
1 kg
1 kg
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.

100 g
100 g

5 315.4 g each
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
5 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
3 3500 ml each
500 g
500 g
500 g
1/4 Ib.
5 Ib.
500 g
1 Ib.
1 Ib.
10 g
500 g
500 g
500 g
500 g
1 Ib.
500 ml
1 Ib.
1 Ib.

of 25

Amt. Left

0.75
0.75
full
full
0.25
0.5
0.5
0.5
0.5

full

0.25
0.75
0.75
0.5

0.125
0.5

minimal
0.75
0.5

0.25
full

full
•ininal

0.5
0.75
0.25
0.75

0.125
0.75
0.5
0.5
0.5
0.5

full
0.5

full
0.75
0.75
0.25
0.25
0.5
0.5

full
0.5
0.5

0.75
0.75
0.5

ful l
ful l
7

320023



Section No. __VIII
Revision No. 0
Date: __10/01/91_

STOREROOM INVENTORY PSQP__11___Of 25

Antionny Potasaiui Tartrate 28300-74-5 Ffsh«r 2-21-72 1 Ib. full
Antimony Trioxid* 1309-64-4 Mall inc. 11-26-64 1 Ib. 0.75
Arabinogalaetan 9036-66-2 Aldrich 10-8-81 100 g 0.75
AacaHta 81133-20-2 Arthur H. Them Co. 1 Ib. 0.75
Aurintricarboxylic Acid 569-58-4 Eastnan Organic Chearicala 2-21-72 25 9 0.5

AoBoniua Salt

320024



Chemical Name

Barbituric Acid
Bariua Chloride

Bariu* Diphenylamine Sulfonate
Barium Hydroxide Anhydrous
Benzaldehyde
Benzidine Sulfate
Benzoic Acid
Benzotriazole
3,3',4,4'-Biphenyltetraamine
TetrahydrochIoride

Bismuth (III) Nitrate Pentahydrate
Boric Acid

Boron Trifluoride (liquid)
Boron Trifluoride (solid)
Bromine
a-Bromo-2,3,4,5,6-Pentaf luorotoluene
Bronophenol Blue
Branothyaol Blue

Irucine Sulfate

STOREROOM INVENTORY

CAS Nunber

Section No. __VIII
Revision No. __0__
Date: __10/01/91
Page 12 of "

Manufacturer Data Weight AM. Left

67-52-7
10361-57-2

6211-24-1
12230-71-6
100-52-7
531-66-2
65-85-0
95-14-7
7411-49-6

10035-06-0
10043-35-3

7637-07-2
7637-07-2
7726-95-6
1765-40-3
115-39-9
76-59-5

4845-99*2

Fisher
Fisher
Fisher
Fisher
Nail inc.
Waltz t Bauer
Mat I inc.
Hal tine.
Alfred Bader Library
Mat I inc.
Kodak
MCS
HCS
Aldrich
Hal I inc.
Fisher
Allied
Allied
Fisher
Aldrich
Kodak
Mall inc.
Karteco
MCS.

6-89
6-89
6-89

11-19-75
2-21-72
7-21-75
1-14-75
8-3-73

7-27-76
7-27-76

2-21-72

1-24-77
6-20-74
2-21-72

100 9
SOOg
500 g
500 g
5 Ib.
10 g
1 Ib.
1 pt.
5 9
1/4 tb.
500 g
1 9
1 9
100 g
1 Ib.
1 Ib.
2 oz.
5 Ib.
50 ml
5 9
10 g
S 9
1 9
25 g

0.12S
0.12S

unopened
unopened
minimi
unopened

full
0.75

minimal
full
0.5

0.12S
0.12S

unopened
0.25
0.5
0.5
0.75
full

0.125
0.5
0.25
0.125
0.25

320025



STOREROOM INVENTORY

themicai. Mam

Cadmium (Metal Sticks)
Cadmium

Cadmium Chloride

Calcium Chloride Anhydrous

Calciua Hydroxide
Calcium Mitrate
Calcium Oxide

Calcium Sulfate

Carmine
Chloral Hydrate
Oiloramine-T
2-ehloro-6-triehloromethyl pyridine
Chromium Chloride

Chromium Sulfate
Chromium Trioxide
Citric Acid
"ob«lt Chloride

Cobalt Nitrate
Copper (powder)

Copper Chloride
18-Croun-6
Cupferron
Cuoric Acetate
Cupric Chloride
Cupric Oxide
Cupric Sulfate
Cupric Sulfate Anhydrous
Cuprous Chloride
Curcumin

CAS dumber Nanufacturer Date Weight

Section No. __VIII
Revision Na __p__
Date: __10/01/91
Page _13__ of ' 25

Amt. Left

7440-43-9
7440-43-9

10108-64-2

10043-52-4

1305-62-0
10124-37-5
1305-78-8

10101-41-4

1390-65-4
302-17-0
127-65-1
1929-82-4
10025-73-7

10101-53-8
7738-94-5
77-92-9
7646-79-9

10026-22-9
7440-50-8

1344-67-8
17455-13-9
135-20-6
142-71-2
1344-67-8
1317-39-1
7758-98-7
7758-98-7
7758-89-6
458-37-7

Hal line.
NO
81 Labs
MO
Allied
Nail inc.
Nellinc.
Nat I inc.
Hail inc.
Hal line.
NCB
NCS
Nail inc.
Nat I inc.
Nail inc.
J.7. Baker
Fisher
Don
HCB
Nail inc.
Nallinc.
Hall inc.
Nallinc.
Nallinc.
NCS
Nail inc.
J.T. Baker
Fisher
Fisher
ftOC/RIC
Aldrich
J.T. Baker
Nallinc.
J.T Baker
Nallinc.
Nallinc.
Nallinc.
Nallinc.
Eastman

2-21-72
2-21-72

2-21-72

2-21-72
2-21-72
2-21-72
1-83
8-20-73
10-6-72
10-6-72
2-21-72
2-21-72

2-21-72
1-20-88

1-7-76

2-21-72

3-4-80

5-14-81
2-21-72

2-21-78

2-21-72

2-21-72
2-21-72
5-20-80
2-21-72
6-22-77
9-4-74

1 Ib.
1 Ib.
1 k8
4 oz.
1 Ib.
5 Ib.
5 Ib.
5 Ib.
1 Ib.
1/4 Ib.
1 Ib.
1 Ib.
1 ib.
1 Ib.
5 9
1 Ib.
250 3
5 9
1/4 Ib.
1/4 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
1 Ib.
3 at 500 g each
5 at 500 g each
500 g
2 Ib.
25 9
1 oz.
1 Ib.
1/4 tb.
1/4 Ib.
1 Ib.
1 tb.
1 Ib.
10 g

full
full
?
0.5
0.5
0.25
0.25
0.75
0.5
0.25
full
0.25
0.75
0.75
0.5
full
0.5

unopened
full
0.5
0.75
0.5
0.25
0.5
full
full

unopened
unopened

full
full

unopened
full
0.75
0.75
0.75
0.25
full
0.5
0.5

320026



STOREROOM INVENTORY

Section No.
Revision No. __ _
Date: __1070i79T

14 of 25

VIII
"o

Chemical Mam

Dextrose

Oi acetone Alcohol
trans- 1 ,2-Oiaminoeyclohexane-
M,N,N',N'-tetraacetic acid
monohydrate

2,6-Of-tert-autyl-4-methylphenol
p-0 i ch I orobenzene
1 ,2-Oichloroethane
2,4-Oiehlorophenel
Diethanolamine
N ,N-Oiethyl -p-phenylenediamine
M.M-Oiethyl-p-phenylenediamine
Oxalate

4,5-Oihydroxy-2,7-naphthalene
disulfonic acid practical

4,5-Oihydroxy-3-<p-sulfophenylazo)-
2,7-naphthalene-disulfonie acid
tri sodium salt

p-0 i me thy 1 • ami no- benza I dehyde

5-<p-Oimethylaminobenzyl idene)-
rhodanine

2, 4-0 i methyl ani I i ne
2,5-Oimethylani I ine
2,6-Oimethylani 1 ine
3,4-Oimethylani line
M.N-Oimethylani I ine
3,3' -Dimethyl -1,1' -diphenyl C4.4' -bi -
2-pyrazo 1 i nel • 5 , 5 ' -d i one

D i methy 1 9 1 yox i me
2, 9-Oimethyl - 1 , 10-phenanthroUne
hemi hydrate (Neo-euproine)

N.N-Oimethyl-p-phenylenediaRrine oxalate
N,M-Oimethyl-p-phenylenediamine sulfate
Dimethyl sulf oxide <DMSO)
(also labelled as methyl sulf oxide)

s-Oiphenyl carbazide
Oithizone

CAS Nvnber

60-99-7

123-42-2
57095-89-4

._ .
128-37-0
106-46-7
107-06-2
120-83-2
111-42-2
93-05-0
62637-92-7

5808-22-0

23647-14-5

100-10-7

536-17-4

121-69-7 -
121-69-7
121-69-7
121-69-7
121-69-7
7477-67-0

15-45-4
484-11-7 .

62778-12-5
6219-73-4
67-68-5

140-22-7
60-10-6

Manufacturer

Hall inc.
Hal I inc.
881
Strathmore Paint
Mall inc.
Hal I inc.
Hal I inc.
Aldrieh
Mall inc.
HC3
MC8
Mall inc.
MC8
Eastman

Anachemia
Anachemia
Eastman

Mall inc.
Mall inc.
Eascnan
MC8
Kodak
Kodak
Kodak
Kodak
Unlabeled
Eastman

Mall inc.
G. Frederick Smith
G. Frederick Smith
S. Frederick Smith
Kodak
Eastman
Sigma
Sigma
Mall inc.
Mall inc.
Fisher
J.T. Baker

Date

9-26-73
3-26-80

7-18-84
6-15-87
6-22-87

-
7-20-76

8-2-75
7-17-72
2-21-72
2-21-72

3-85
12-18-84
11-26-73

11-29-78
9-25-81
2-21-72

Unlabeled
10-22-74

2-21-72
2-21-72
2-21-72
2-21-72
3-83
2-21-72
7-29-81

2-21-72

Weight

1 Ib.
1 Ib.
1 Ib.
1 pint
100 g
100 9
100 9
500 9
1 kg
500 ml
250 g
1 pint
25 9

25 9
25 9
25 9

25 9
100 9
10 g
10 g
100 g
100 g
100 9
250 g
Unlabeled
25 9

1 oz.
1 9
1 9
1 9
100 9
100 9
500 ml
500 ml
1 pint
1 pint
25 9
10 9

Ant. Left

0.125
0.75
full

0.25
0.5

unopened
unopened

full
full

has crystallized
full
full
0.25

0.25
0.5
0.5

0.125
0.75
0.75
full

unopened
unopened

full
unopened

0.5

0.5
0.25

0.125
unopened

full
0.5

unoDcncti
full
full
0.75
0.5

0.75

320027



STOREROOM INVENTORY

Section No. __VIII
Revision No. 0
Date: __10/01/91
Page 15 of " 25

3i«rical Name CAS number Manufacturer Date Weight A*t. Left

Eicosane
l-Ephedrine

Eriochrome Black T*
Eriochrome Cyanine R

(Ethyl enedini tri lo>-
tetraacetic acid

E thy ten* glycol

112-95-8
299-42-3

1787-61-7 -
2564-18-9

60-00-4

107-21-1

MC3
Id
I CM
Mall inc. -
MCS
J.T. Sakar
MalUnc. - - _
MCS
Fisher
Fisher
Fisher
Will Corp.

11-23-77
11-23-77
2-12̂ 85
2-21-72
4-3-84
3-16-33
11-4-75
2-21-72
2-21-77
2-21-72
2-21-72

25 g
10 g
2 3 10 s each
25 s
25 9
100 9
500 9
500 9
1 pint
1 pint
1 pint
1 quart

0.75
0.5

unopened
0.5

0.75
full
0.75
0.5

0.75
full
full
0.75

* Also labelled as Superchrome Black TS

Chemical Name CAS Number Manufacturer Date Weight Amt. Left

Ferric Chloride
-ferric Nitrate

Ferric Sulfate

Ferroin Indicator
Ferrous Ammonium Sulfate
Ferrous Chloride
Ferrous Sulfate
Fluorescein
Formaldehyde solution

7705-08-0
10421-48-4

10028-22-5

N/A
10045-89-3
7758-95-3
7720-78-7
2321-07-5
50-00-0

Mall inc.
Hal I inc.
Mall inc..
Fisher
Hal I inc.
Mat I inc.
Hal I inc.
Hal I inc.
Mail inc.
Mall inc.
MC8
Mall inc.

f 3-30-83
5-22-86
11-3-87
2-21-72
2-21-72

9-12-86
2-21-72
5- 14-80

3-83

1 Ib.
1 Ib.
500 g
500 g
1 Ib.
1 Ib.
100 al
2.5 kg
1 Ib.
1 Ib.
500 g
500 at

0.5
0.5

0.125
full

0.125
0.25
0.75
0.25
0.75
0.5

0.25
0.75

Chemical Name

a-0<*) Glucose
U*) Clutamic acid

b-Glyceropnosphoric acid
disodium salt
-ycerol

Gun arabic No. t white

CAS Number Manufacturer Date Weight A«. Left

492-62-6
56-86-0

27082-31-1

56-81-5
9000-01-5

Sigma
Mat I inc.
MCB
Eastman

Malt inc.
W i l l Corp.

12-13-76
2-21-72
4-20-76

2-21-72
2-21-72

5 kg
500 g
100 g
25 g

1 pint

0.5
0.125

unopened

0.25

320028



Chemical Hi

STOREROOM INVENTORY

CAS Number

aEH
Heptoxime
Hexamethylene-tetramine 100-97-0
Hydrazine Sulfate 10034-93-2

Hydroquinone 123-31-9
Hydroxylanine hydroehloride 5470-11-1
Hydroxylamine sulfate 10039-54-0

8-Hydroxyquinoline 148-24-3
Hydrozine hyehate 10217-52-4

(Nydrazine hydrate)

Manufacturer Date Weight

Handmade
Haeh Chea.
HCS
Hal line.
Halline.
Aldrich
Mall inc.
Fisher
Fisher
Unlabeled
Halline.
Handmade

5-28-81
2-21-72
10-25-72
5-7-84.
6-7-84

3-2-87
5-12-89
5-12-89

?
6-20-72
5-28-81

5 9
500 9
500 g
500 9
100 g
500 g
500 g
500 9

7
1/4 Ib,

Section No. __VIII
Revision No. __0
Data: __10/01/91
Page_16.. of 25

Arat. Left

0.75
0.2S
0.25
0.75
0.75

unopened
Minimal

0.25
unopened

full
0.75

Chemical Name

Iceland Spar

2.2'-Iminodiethanol
Indicator oH 5-6
'ndium
dine

Iron wire
Isooentyl alcohol
Isopropyl ether

CAS Number Manufacturer Date Weight Ant. Left

13397-26-7

111-42-2
H/A

7440-74-6
7553-56-2

7439-89-6
123-51-3
108-20-3

Will Corp.
Will Corp.
Eastnan
Hal I inc.
EM Science
Halline.
Hal I inc.
Halline.
Mall inc.
Aldrich
Halline.

2-21-72
2-21-72
2-21-72

r

4-22-83
2-21-72
2-21-72
5-31-72
6-3-88
7-17-72

1 Ita.
1 Ib.
500 9
25 9
25 9
500 9
1 Ib.
1/4 Ib.
1 pint
100 ml
1 Ib.

full
0.75
0.5
full

2 chunks
0.5
0.75
full
full
0.75
0.5

Chemical Name

Caotin
•Cart fischer Reagent

CAS Number

1332-58-7
M/A

Manufacturer

Mall inc.
Halline.
Anacnemi a

Date

2-21-72

7-7-75

Weight

1 Ib.
1 pint
1 Ib.

Ant. Left

0.5
0.75
0.75

Chemical Name

.anthanun nitrate
-anthanun oxide

'"""""trie acid
,d acetate

ead chloride
Lead nitrate

CAS Number

10099-59-9
1312-81-8
143-07-7
301-04-2
7758-95-4
10099-74-8

Manufacturer

Hal I inc.
Fisher
MC8
Mall inc.
Mat I inc.
Mat I inc.

Date Weight

1-5-87
5-20-87
6-12-74
3-27-72

6-20-72

100 9
250 g
500 9
1 Ib.
1 Ib.
1/4 Ib.

Amt. Left

full
0.5
0.75
0.5
0.5
full

320029



hemical Name

Magnesium Carbonate

Magnesium Chloride

Magnesium Nitrate
Magnesium Oxide

Magnesium Perehlorate
Magnesium Sulfate

MaIonic Acid
Menthyl Salicylate
Nercaptoacetic Acid
2-Mercapto-benzothiazole

Mercaptooropionic Acid
Mercuric Chloride
Mercuric Iodide
Mercuric Nitrate Monohydrate
Mercuric Oxide Red

Mercuric Sulfate

Mercuric Thiocyanate
2-<2-Methoxyethoxy)-ethanol
Methylamine
Methylcyclohexane
Methylene Slue
4,4'-Methylene-dianiline
Methyl Ethyl Ketone
4,4,4"-MethyIidynetris
Methyl isobutyl Ketone

M-Methyl-«-nitrso-p-toluenesulfonaoride
Methyl Orange (powder)
Methyl Orange (liquid)

3-Methyl-1-phenyl-2-pyrazolin-5-one

Methyl Sulfoxide *
Mineral oil

Molybdenum Trioxide
Monopersutfate comoound (Oxone)
Murexide

Section No. VIII

STOREROOM INVENTORY

CAS Hunter

39409-82-0

7786-30-3
~

10377-60-3
1309-48-4

10034-81 -8
7587-88-9

HI -82- 2
89-46-3
68-11-1
149-30-4

79-42-5
7487-94-7
7774-29-0
10045-94-0
21908-53-2

7783-35-9

592-85-8
111-77-3
74-89-5
108-87-2
61-73-4
107-77-9
78-93-3
603-48-5
108-10-1

60858-95-9
547-58-0
547-58-0

89-25-8

67-68-5
8020-83-5

1313-27-5
37222-66-5
3051-09-0

Manufacturer

Nat I inc.
Mallinc.
Fisher
Fisher
Fisher
Nallinc.
Mall inc.
Nallinc.
Fisher
Mall inc.
Fisher
Eastman
Pfaltz & Bauer
Eastnan
HCS
R.T. Vanderbilt
Evans
Fisher
Mat I inc.

Hall inc.
Hall inc.
SFS Chemical

' GfS Chemical
SFS Chemical
HCS
Eastman
HCS
Fisher
Mall inc.
Kodak
Mallinc.
Eastman
Mallinc.
Nallinc.
Kodak
Hall inc.
Fisher

Eastman
Eastman
Nallinc.
Squibb
Pcnnex
Mallinc.
duPont
J.T. Baker

Date

4-13-76
3-27-72

4-7-87
6-20-73
6-20-73
6-20-73
6-22-89
2-26-80
5-20-81
2-21-72
1-83
2-21-72
2-21-72

2-21-72
8-15-85
2-21-72

1-25-85
1-25-85

2-24-76
4-12-74
3-8-73

2-21-72
7-13-84

1-16-79
2-21-72
2-21-72

10-3-74
11-30-77

2-21-72

2-21-72

Revision
Date:
Page

Weight

1 Ib.
1 Ib.
3 at 500 9 each
500 9
500 9
1/4 Ib.
1/4 Ib.
1/4 Ib.
4 at 500 g each
1 Ib.
1 Ib.
100 g
100 g
100 g
250 g
500 g
2 at 1/4 Ib. each
500 g
1 Ib.
500 g
1 Ib.
1/4 Ib.

2 at 1/4 Ib. each
500 g
500 9
1 pint
1 Ib.
100 g
1 pint
100 g
1 pint
1 pint
100 9
1 ounce
1 pint

100 9
100 9
1 pint
1 quart
1 quart
1 Ib.

1 9

No. 0
10/01/91

17 of 25

AK. Left

0.5
0.25

unopened
full
0.5

0.75
0.75

unopened
unopened

0.25
0.5

full
0.5

0.75

0.75
full
0.5

0.75
unopened

full
•inioal

full
unopened

0.25
0.75

unopened
full
0.75
0.25

unopened
0.5

full
full
0.25
0.5
0.5

0.75

0.5
full
0.5

unopened
0.5

0,75
full

0.125

Also labelled as Dimethyl sulfoxide

320030



Chemical Name CAS Nueber

STOREROOM INVENTORY

Manufacturer

Naphthalene
1-Naphthol
1-Naphthylamine
Nickel Nitrate

Nickel Sulfate
Nicotinic Acid
p-Nitrephenol

91-20-3
90-15-3
134-32-7
13138-45-9

7786-81-4
59-67-6
100-02-7

Halt inc.
MCS
MCS
Mall inc.
Hal I inc.
Mall inc.
MCS
Easonan

Date Weight Amt. Left

7-21-75
7-12-72
2-21-72
12-22-80
4-19-78
2-21-72
7-26-76
2-21-72

1 Ib.
250 g
100 g
1 Ib.
1 Ib.
1/4 Ib.
100 g
100 g

0.75
0.75
0.5
0.5

Contaminated
0.75
full
0.75

Section No. __VIII
Revision No. 0
Date: __10/01/91
Page _18__ of J

Chemical Name

2-Octanol
Oxalic Acid

CAS Number

4128-31-8
144-62-7

Manufacturer

MCB
Mall inc.
Hal I inc.

Date

2-21-72
7-22-80
12-18-86

Weight

500 g
1 Ib.
500 g

ABC. Left

0.75
0.25

320031



Chemical Name

Paraformaldehyde
Para Nonyl Phenol (samples)
Pararosaniline

Perchloric Acid
1,10-Phenan-Throline-Monohydrate

Phenol
Phenoldisulfome Acid

Phenolphthalein
Phenol Red
2-Phenoxyethanol

Phenylhydrazine Hydrochloride
Phosphomolybdic Acid

Picric Acid
Ptatnium Chloride
PI annum-Cobalt Color Standard
ôtasssium Acid Phthalate
•otassium Biiodate

Potassium Borohydrate
Potassium Bromate
Potassium Bromide

Potassium Carbonate
Potassium Chloride

Potassium Chloroplatinate

Potassium Chromate
Potassium Cyanide

Potassium Oichromate

Potassium Ferricyanide

Potassium Fluoride Oihydrate
Potassium Hydroxide

Potassium lodate
Potassium Iodide

STOREROOM INVENTORY

-

CAS Nunber

30525-89-4
25154-52-3
529-61-9

7601-90-3
66-71-7

108-95-2
96-77-5

77-09-8
143-74-8
122-99-6

59-88-1
11104-88-4

88-89-1
10025-65-7

H/A
877-24-7
13455-24-8

13762-51-1
7758-01-2
7758-02-3

584-08-7
7447-40-7

16921-30-5

7789-00-6
151-50-8

7778-50

13746-66-2

7789-23-3
1310-58-3

7758-05-6
7681-11-0

Manufacturer

MCS

Sigma

Hal I inc.
Mat I inc.
Mat line.
Fisher
Harleco
Unlabeled
H«Uige
Mall inc.
MCS
Eastman
HC8
MCS
Eastman
Mall inc.
Hal I inc.
Mall inc.
Fisher
Hal I inc.
Ufll Corp.
Malline.
•Mallinc.
Fisher
MCB
Mallinc.
C.P. Baker
Fisher
MCB
Mallinc.
Mallinc.
MCS
MCS
Mallinc.
J.T. Baker
Mall inc.
Mallinc.
Mallinc.
Anachesria
Fisher
Merck
Aldrich
Fisher
Fisher
Malline.
Fisher

Date

10-81
7-20-87

3-10-87

10-26-83
2-3^87
10-23-87
2-21-72
2-21-72
2-21-72
2-21-72

6-7-72
6-16-72
5-3-74

2-21-72
1-26-76
1-30-76

2-21-72

5-20-80
3-14-77

2-28-75

1968
1968

4-25-76
3-25-86
3-25-86
10-18-83

3-1-72
6-20-72

12-24-87
11-74

6-20-72

Section No. __ Vlll
Revision No. 0
Date:
Page

Weight

500 g
2 at 1/4 Ib. each
5 9
10 9
8 Ib.
5 9
5 9
500 g
1 Ib.

1 Ib.
1/4 Ib.
5 9
100 g
250 9
2 at 250 g each
500 9
1/4 Ib.
1/4 Ib.
1/4 Ib.
1/4 Ib.
1/8 ounce
1 quart
1 Ib.
100 9
2 at 1 quart each
25 9
1 Ib.
1 Ib.
1 Ib.
1 Ib.
500 g
500 g
10 9
10 g
1 Ib.
1/4 tb.
1 Ib.
500 9
500 g
100 g
500 g
1 Ib.
100 9
500 g
500 g
1/4 Ib.
2 at 500 g each

10/01/91
19 of 25

Ant. Left

0.75

0.25
0.5

0.75
0.25
0.5
0.5

0.25
0.5

minima I
0.75
full
0.5

0.75
unopened

full

0.25
0.5
0.5
0.5

full
full
0.75
0.5

0.75
0.75
0.5

unopened
0.125
0.125

0.5
0.5

full
0.5

unopened
0.25
full

0.75
0.125

mopened
full

unopened

320032



Potassium Nitrate
Potassivja Oxalate
Potassitn Periodate Meta
Potassiui Permanganate

Potassium Persulfata

Potassiui Phosphate Dibasic
Granular

Anhydrous
Crystals

Potassiui Phosphate Monobasic

PotassiuB Sulfate
PotassTUB Thiocyanate
Propylene Glycol
Pyridine
Pyrrolidine

STOREROOM INVENTORY

Section No. __ VIII
Revision No. 0
Ctete: __ 10/01/91
Page 20 of 25

7757-79-1
585-52-8
7790-21-8
7722-64-7

7727-21-1

7758-11-*

7778-77-0

7778-80-5
233-20-0
57-55-6
110-86-1
123-75-1

Hal I inc.
Fisher
Mat I inc.
Fisher
Fisher
Fisher
Fisher

Mat I inc.
Nail inc.
Nallinc.
Nail inc.
Hal I inc.
Hall inc.
Nail inc.
Hall inc.
C.P. Baker
Nell inc.
Nail inc.
Fisher
Fisher
EastMi

7-26-88

6-23-89

6-28-84
7-18-84
8-17-81
7-18-84
7-18-84
6-28-84
7-18-84
7-18-84

8-27-86

12-13-82

1-14.- 77

1 lb.
500 9
1/4 lb.
500 g
500 9
500 9
500 9

1 lb.
500 g
1 lb.
500 9
500 g
500 9
500 9
500 9
1 lb.
2.5 leg
1/4 lb.
1 quart

500 9

0.5
full
full
0.5

unopened
0.5

unopened

0.5
unopened

0.25
0.5

unopened
0.5
0.5

unopened
0.5

0.25
full
full

0.125
0.75

320032A



STOREROOM .NVENTORY

Chwrical Mam CAS Nutter Manufacturer Oat* Weight Me. Left

RMorcinot 108-44-3 Mad inc. 7-17-74 1/4 Ib. full
RhodMin* 8 B*M 81-88-9 MCB 3-Z7-72 25 9 0.5
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STOREROOM INVENTORY

Chemical Name

Acid Salicylic
Selenium Dioxide

Silica Gel

Silicic Acid

Silver Diethyldithiocarbamate
Silver Sulfate
Soda Ash • Light
Soda Ash - Dense
Sodium Acetate
Sodium Aluminate
Sodium Ammonium Phosphate

Sodium Arsenite

Sodium Azide

Sodium Bicarbonate

Sodium Bisulfate

jodium Bisulfite
Sodium Borohydride

Sodium Bromide
Sodium Carbonate Anhydrous
(soda ash)

Sodium Chloride
Sodium CM or ire
Sodium Chromate
Sodium Citrate

Sodium Dichromate
Sodium Ferrocyanide
Sodium Fluoride
Sodium Formate

Sodium Hexametaohosohate
Sodium Hydroxide

Sodium Iodide

Sodium Metabisulfite
Sodium Holybdate (VI) Oihydrate

CAS Number

69-72-7
7446-08-4

7631-36-9

7699-41-4

7470-61-7
10294-26-5
497-19-8
497-19-8
127-09-3
1302-42-7
7783-13-3

7784-46-5

26628-22-8

144-55-8

7681-38-1

7631-90-5
16940-66-2

7647-15-6
497-19-8

7647-14-5
7758-19-2
7775-11-3
68-04-2

10588-01-9
13601-19-9
7681-49-4
141-53-7

50813-16-6
1310-73-2

7681-82-5

7681-57-4
7631-95-0

Manufacturer

Hal I inc.
NC8
NC8
MCS
SM!
Halline.
HalI inc.
HalI inc.
Fisher
Allied
Allied
Fisher
HC8
HalI inc.
Mall inc.
Mail inc.
Mall inc.
J.T. Baker
HC8
MC8
Mall inc.
Arm I Hi
Mat I inc.
HalI inc.
C-.P. Baker
HalI inc.
Kodak
HalI inc.
Mall inc.
Mall inc.
Fisher
Fisher
MC8
C.P. Baker
HalI inc.
Hal I inc.
HalI inc.
EM Science
Fisher
Mall inc.
Hal I inc.
MC8
Fisher
Fisher
Mall inc.
Fisher
Hal I inc.
Aldrich

RYn i

Oat*

10-12-78
10-12-78

10-4-72

8-9-72
6-16-88

2-26-80

4-21-76
4-21-76
6-28-84

1968
7-18-84

1-6-82
5-17-84

7-87
1989

10-6-72
3-1-72
2-11-87
3-9-79
7-20-82
5-6-88

3-14-77
3-14-77
2-23-72

8-9-83

3-2-87

Might

1 lb.
1 lb.
1 lb.
1 kg
500 9
1 lb.
1 lb.
25 g
2 at 25 g

3 kg
1 lb.
1 lb.
1 lb.
1 lb.
1 lb.
100 g
500 g
500 g
500 g
64 ounces
1 lb.
500 g
1 lb.
25 9
100 g
100 g
1 lb.
1 lb.
500 g
3 at 1 Kg
1 lb.
1 lb.
500 g
1 lb.
1 lb.
500 g
1 lb.
1 lb.
1 lb.
1 kg
3 at 3 leg
3 kg
1 lb.
2 at 500 g
500 g
100 g

Section No. __ VIII
Revision No. 0
Date: 10/01/91
Page 22 of 25

AKt. Left

0.5
minimal

0.25
0.5

0.75
unopened
unopened

0.125
cftch unopened

full
full
0.5

0.75
0.25
full
0.25
0.25
full
0.5

0.25
0.75
0.5

0.75
.— J— ——— _ .junopvrMKi

0.25
0.75
full
0.25
0.25

each unopened
0.25
0.75
0.5
0.5
0.5

full
0.75
0.75
full
full

each unopened
full

minimal
each unopened

0.5
0.75

320034



"odiua Nitrate

Sodium Mitroferri cyanide
Sodium Oxalate
Sodiua Phosphate Dibasic
Sodiua Phosphate Monobasic
Sodiun Salicylate

Sodiua Sulfite Anhydrous

Soditn Tartrate

Sodiua Thiosulfate
Sodiua Tungstate
Stamous Chloride

Stamous Sulfate
Starch Indicator Solution

Starch Potato
Sulfsmic Acid
SulfaniIamide
Sulfanilic Acid

ctowers of Sulfur
jlfuric Acid Solution

Superchrone Black TS *

Section No. VIII
STOREROOM INVENTORY Revision No. 0

Date: 10/01/91
Page 23 of 25

7631-99-4

13755-38-9
62-76-0
7558-79-4
7558-80-7
54-21-7

7757-82-6
- - - - - -

868-18-8

7772-98-7
13472-45-2
7772-99-8

7488-55-3
N/A

9005-25-8
5329-14-6
63-74-1
121-57-3

7704-34-9
7664-93-9
1787-61-7

J.T. Baker
Hall inc.
HC8
Hal I inc.
Fisher
Fisher
Hal I inc.

Hal I inc.
Fisher
Hal I inc.
Hal I inc.
Mall inc.
Hal I inc.
Fisher
Fisher
Fisher
Mall inc.
Fisher
Fisher
Hal I inc.
Hal I inc.
Hallinc.
Hal I inc.
Hallinc.
HcKesspn & Bobbins
F.isher
Allied

3-1-72

1-10-77

8-20-84

8-8-86

1972
7-21-80
3-17-78
3-1-72
6-8-89
8-1-89
8-1-89
1-5-87

2-21-72
8-6-74

3-1-72
3-1-72

2-21-72

1 lb.
1/4 lb.
1/4 lb.
1 lb.
1 kg
500 9
2.5 kg

500 9
3 kg
1 lb.
1 lb.
5 lb.
1 lb.
500 9
500 9
500 9
500 g
4 liter
2 at 4 liter each
5 lb.
100 9
1 lb.
6 at 1/4 lb. each
18 at 1/4 lb. each
1 lb.
1 pint

full
0.5

full
0.5
0.5

0.25
0.25

0.125
0.5

0.125
0.25
0.25
0.75

e*pty
0.75

unopened
ariniaal

0.5
unopened

0.25
0.25
0.75
full

unopened
0.75
full
0.5

* Also labelled as Eriochrome Black T

320035



3ie«ical Mam*

Acid Tanoie
Tartarie Acid
Thieglyealie Acid

(has separated)
Thymol Blue
o-Tolidine Oihydredilorid*

Tolylene-2,4-diiftocyanate
Tricaprylyl Methyl Aomoniin Chloride
2.3.5-Triphenol-2H-tetrazoliu«i Chloride
Tungsten Metal Powder

STOREROOM INVENTORY

CAS Nunber

Section No. __VIII
Revision No. 0
Date: __10/01/91_
Page 24 of

Manufacturer Date Weight A«t. Left

1401-55-4
133-37-9
68-11-1

76-61-9
612-82-8

584-84-9
S 137-55-3
298-96-4
7440-33-7

Hal I inc.
Mat I inc.
Evans

MO
MCB
Mall inc.
Aldrich
MdCerson Corp.
MCB
GTE Sylvania

6-20-72

7-19-72

2-7-78

3-26-79

1/4 Ib.
1 tb.
1/4 Ib.

5 9
1/4 Ib.
1/4 Ib.
250 g
2 at 1 pt each
S g
500 g

0.75
0.125
full

0.5
0.75
0.75

unopened
full
0.5

Chemical Name CAS Nunber Manufacturer Date Weight Amt. Left

Urea 57-13-6 MCB 3-1-72 1 Ib. 0.75

Chemical Name

Xylenol Orange Indicator

CAS Nunber Manufacturer
f

1611-35-4 Mall inc.

Date Weight

5 g

Amt. Left

0.25

Chemical Name

Zinc
Zinc Acetate
Zinc Chloride
Zincon
Zireonyl Chloride

CAS Nunber

or 13520-92-8

Manufacturer Date Weight Amt. Left

7440-66-6
557-34-6
7646-85-7
135-52-4
15461-27-5

Mall inc.
Hal I inc.
Mall inc.
J.T. Baker
Fisher

12-29-77
1-15-76

1973
3-1-72

1 Ib.
1 Ib.
1 Ib.
i g
1/4 Ib.

0.5
0.125
0.75

unopened
0.5

320036
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Otaarical Ni Manufacturer Date

Conductivity Calibrator Solution YSI, Inc.
Hengar Granules Hangar Co.

Hangar Co.

Z vial* of Mercury waste

Assorted painting chemicals

Box of chemicals labelled "Flannable - Explosive'

weight

500 g
SOU g

Left

0.5
full

320037
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SECTION IX. CALIBRATION PROCEDURES AND FREQUENCY

A. instrumentation

OBG Laboratories maintains state-of-the-art instrumentation. The following

equipment is currently in use:

1) One Hewlett Packard 5995 GC/MS system and one Hewlett

Packard 5970A GC/MS system for semi-volatile analysis. The

GC/MS's are connected to a HP1000 RTE-6 Series

Computer.

2) One Hewlett Packard 5970 GC/MS system and one Hewlett

Packard 5987A GC/MS system for volatile analysis. The

GC/MS's are connected to a HP1000 RTE-6 Series

Computer.

3) Three Tracor 540 GCs with Tracor PID and HECD detectors

and one Tracor 565 GC with Tracor PID and HECD detectors

for volatile analysis.

4) Two Hewlett Packard HP5890 and two Hewlett Packard

HP5880 GC's and six Hewlett Packard ECD detectors and two

Hewlett Packard FID detectors for semi-volatile analysis. Also

one Hewlett Packard 19304 nitrogen-phosphorous detector.

5) One Thermo Jarrell Ash ICAP-61, 29 channel 0.75 meter

direct reading simultaneous spectrometer for metals analysis.

320038
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6) One Perkin-Elmer 5100-PC Atomic Absorption Spectrometer,

Zeeman system with an optical interface for metals analysis.

7) One Thermo Jarrell Ash Smith-Hieftje 22 Atomic Absorption

Dual Channel Spectrometer for metals analysis.

8) One Perkin-ElmerModel 3100 Atomic Absorption

Spectrometer, used predominately for flame atomic absorption

and cold vapor atomic absorption techniques.

9) One Lachat QuikChem AE multi-channel analyzer for

automated determination of nutrients and other inorganic

parameters.

10) One Rosemont Analytical Dohrmann DC-190 for TOC analysis.

11) One ABC model 1002B GPC with UV detector.

12) Eight continuous one-step liquid-liquid extractors.

13) Balances, pH meter, specific conductivity meter and other

supporting equipment.

B. Calibration

Accurately calibrated instruments are a major concern at OBG Laboratories, Inc.

A brief explanation of the calibration procedures used at OBG Laboratories, Inc. is

summarized below.

1) Instruments

All automated analytical instruments are calibrated daily using a curve consisting

of two to seven points. The calibrations are verified at the time that they are run to

320039
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confirm that they meet certain QC requirements. The information is recorded in the

laboratory logbook that is set up for each analysis. A copy of the calibration data, if

available is also put into a laboratory notebook. The logbook is kept near the instrument.

If the calibration does not meet established QC requirements, then the problem is located,

corrected and a new curve analyzed.

2) Thermometers

Thermometers used in the lab are calibrated against an NIST-certified

thermometer on site once a year. They are checked at the freezing point, boiling point,

and the temperature at which they are used. Correction factors for each thermometer are

calculated and the thermometers are tagged listing the thermometer number and the

correction factors. Correction factors, date calibrated, temperature calibrated at, and

actual temperature with reference to the thermometer number are documented in a

laboratory notebook.

3) Balances

Analytical balances are professionally calibrated and cleaned once a year. When

the balances are professionally calibrated, a document stating the specific balance model

and serial number and the date calibrated is provided by the company doing the

calibration. The balances are checked daily with Class S weights. The weights must read

within 0.02% of the true value. If the weight is out of the control limits, it will be

professionally recalibrated. The analyst performing the check, the date the balance was

checked and the weights the balance was checked at are recorded in a laboratory

notebook.

320040
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4) pH Meter

A two-point calibration bracketing the pH of the samples analyzed is done daily

on the pH meter. The calibration is then verified with a third pH buffer. The calibration

date, analyst's initials, calibration data and pH of verification buffer are recorded in a

laboratory notebook.

C. Standards and Calibration Procedures

Reference standards are obtained from third party sources. Primary, intermediate

and working standards are traceable back to a known source such as NIST or EPA

through the use of the standards logbook. Each laboratory section has its own standards

logbook which is kept in a convenient location in the lab. The analyst preparing the

respective standards is responsible for entering the lot number, date received, date

opened, date standards are prepared, expiration date, concentrations, and any

intermediate calculations into the standards logbook. Stock standard solutions,

intermediate standards and working standards are stored at 4 ° C, protected from light

and periodically checked for signs of degradation or evaporation. Standards are

prepared to meet the requirements set forth in the methods. A table of standard sources

and storage is included as Table IX-1.

1- GC/MS

GC/MS stock standard solutions are prepared from pure standard materials along

with being purchased as certified solutions from either Supelco, Accustandard, or Chem

Service. All standard preparations are recorded in the standards logbook. The standards

are combined to contain specific compounds and are diluted to concentrations necessary

320041
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for calibration. New standards are prepared if comparison with check standards indicate

a problem or after one month. One standard source is used as a reference and the other

is used as the calibration standards. This system provides an external check on the

standards. All standard preparation and usage is documented in the standards logbook.

Before the GC/MS is calibrated, it is first autotuned and then tuned with PFTBA.

Then the mass calibration and resolutions of the instruments are verified by either a 50

nanogram injection of BFB (4-bromofluorobenzene) for volatiles or a 50 nanogram

injection of DFTPP (decafluorotriphenylphosphine) for semi-volatiles. The tune must meet

the ion abundance criteria listed below taken from the U.S. EPA CLP Statement of Work.

The system must be retuned every 12 hours of analysis and when the instrument

performance check solution fails to meet criteria. After retuning, the performance check

solution is reanalyzed. No samples are analyzed until tuning criteria is met.

BFB KEY IONS AND ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA
50 15.0 - 40.0 percent of the base peak
75 30.0 - 60.0 percent of the base peak
95 base peak, 100 percent relative abundance
96 5.0 - 9.0 percent of the base peak
173 less then 2.0 percent of mass 174
174 greater than 50.0 percent of the base peak
175 5.0 - 9.0 percent of mass 174
176 greater than 95.0 percent but less than 101.0 percent

of mass 174
177 5.0 - 9.0 percent of mass 176

DFTPP KEY IONS AND ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA
51 30.0 - 60.0 percent of mass 198
68 less than 2.0 percent of mass 69
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70 less than 2.0 percent of mass 69
127 40.0 - 60.0 percent of mass 198
197 less than 1.0 percent of mass 198
198 - - - - - - base peak, 100 percent relative abundance
199 5.0 - 9.0 percent of mass 198
275 10.0 - 30.0 percent of mass 198
365 • • • • - - - greater than 1.0 percent of mass 198
441 present but less than mass 443
442 greater than 40.0 percent of mass 198
443 17.0 - 23.0 percent of mass 442

A continuing calibration standard is analyzed at the beginning of every 12-hour

period. This standard must meet specific QC limits listed in the method to ensure that

the initial five point calibration is still valid. The continuing calibration standard is matrix

specific (i.e. water, low soil, medium soil). The concentration of the continuing calibration

is 250 ng for volatiles and 50 ng for semi-volatiles.

An initial five-point calibration is done whenever system specifications change or

if the continuing calibration acceptance criteria have not been met. A different calibration

curve is generated for each matrix (i.e. water, low soil, medium soil). The initial five point

calibration is performed prior to the analysis of samples and blanks. The relative

response factors and percent relative standard deviation of specific compounds must

meet established criteria as specified in the method. If these parameters fail to meet

criteria, the initial calibration must be repeated.

2. GC Volatiles

GC stock standard solutions are prepared from pure standard materials and also

purchased from Supelco and Chem Service, Inc. Spiking solutions are received from

EPA. All standards are logged into the reagent logbook. The standards are mixed to
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contain specific compounds and are diluted to the concentrations necessary for

calibration. New working standards are made every 28 days. A reference standard which

is prepared from an independent source is used to check the calibration.

The GCs are calibrated with a 3 to 5 point standard curve monthly or whenever

the calibration check standard is not within established criteria. The instrument is also

recalibrated whenever instrument conditions change. For methods 601/602 and 501.1,

three calibration standards are analyzed to calibrate the instrument and to define linearity.

One of the standards is at a concentration near but above the detection limit. The other

standards reflect the concentration range of the samples to be analyzed or the working

range of the detector. If the ratio of response to concentration (calibration factor) is

constant over the working range (10% relative standard deviation), linearity through the

origin can be assumed and an average calibration factor can be used in place of a

calibration curve.

For methods 8010/8020 and volatile petroleum hydrocarbons, five calibration

standards are analyzed to calibrate the instrument. One of the standards is at a

concentration at but above the detection limit. The other standards reflect the

concentration range of the samples to be analyzed or the working range of the detector.

The ratio of the response to the amount injected (calibration factor), can be calculated for

each analyte at each standard concentration. If the percent relative standard deviation

(%RSD) of the calibration factor is less than 20% over the working range, linearity through

the origin can be assumed, and the average calibration factor can be used in place of a

calibration curve.
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For methods 502.1 and 503.1, a one point calibration method is used. Standards

are prepared from standard stock solutions at concentrations to give responses within

20% of expected sample responses.

A reference sample is run at a frequency of ten percent to verify calibration. The

reference sample is run at a concentration of 20 ppb. Acceptance criteria is from the

method Table 2 (Table 3 for 8010/8020).

3. GC Semi-volatiles

Standards solutions are prepared from pure standard materials or purchased as

certified solutions from either Chem Services, Accustandard, or Supelco. All standards

are logged into the standards logbook. Stock solutions are replaced every six months

to one year. Working standards are replaced at the most every six months. A calibration

check sample from a different source is run to verify the concentration of the standards.

In accordance with Method 608-Organochloride Pesticides and PCBs, the gas

chromatographic system is calibrated using standards at a minimum of three

concentrations. For Method 8080, five concentration levels are used to generate the

calibration curve and demonstrate linearity. One of the standard concentrations should

be close to but above the MDL and the other concentrations should correspond to the

expected concentrations found in real samples. The peak heights or area responses are

tabulated against the amount injected, and response factors are generated. If the

response factors are constant over the working range (the relative standard deviation is

less than 10%), linearity through the origin can be assumed and an average response

factor can be used for calculations.
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The response factors are verified on each working day by the analysis of a check

standard. If the response for any parameter exceeds 15% of the expected value, the

analysis must be repeated using a new calibration standard. The check standard is run

at a level at the mid point of the calibration range. Calibration check standards are also

analyzed at a frequency of ten percent throughout the analytical sequence.

4. Metals

Standards used for ICP analysis are received from Environmental Resources

Associates or Leeman Labs on a monthly basis. Stock solutions are mixed to contain

specific elements and are diluted to obtain working standards. Standards for furnace

analysis are received from Alfa Johnson Matthey. Working standards are made fresh

daily. All standards are logged into the reagent logbook.

Instrument calibration for metals analysis is performed daily. A two-point

calibration curve for ICP, a four-point curve for graphite furnace and a five-point curve for

mercury analysis are generated. The calibration curves must have correlation coefficients

greater then or equal to 0.995. Calibration verification is monitored by analyzing a

reference solution after the initial calibration and every ten samples. The calibration

verification must meet the recovery criteria specified in the individual methods. For ICP

and furnace analysis, the recovery must be between 90% and 110%. For mercury

analysis, the recovery must be between 85% and 115%. The calibration verification is run

at the mid point of the calibration curve. If it fails to meet this criteria, then the instrument

is recalibrated and the reference standard reanalyzed to verify calibration.

Detection limits, Interelement Correction Factors and Linear Ranges are
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determined at a frequency based on the QA/QC requirements of the individual

methodologies. An interference check sample is run at the beginning and end of every

ICP run and must have a recovery of +20%.

5) Wet Chemistry

There are many different types of analyses handled by the wet chemistry section.

The wet chemistry section performs potentiometric, colorimetric, and trtrametric analysis.

The QC requirements vary from test to test. For colorimetric analyses, there is a standard

curve consisting of 5 to 7 points, depending on the test. The correlation coefficient of the

standard curve must be greater then or equal to 0.995. A standard is run at the detection

limit to verify accuracy at that level. A reference sample and a blank are analyzed at the

beginning of each run to ensure the method is in control. In addition, continuing

calibration standards are run at a 5% frequency to ensure calibration is maintained

throughout the analytical sequence. The continuing calibration check is generally

analyzed at a level at the mid point of the detection limit.

Titrating solutions are standardized once per month or whenever the titrant is

prepared. The procedures outlined in Standard Methods, 16th Edition are followed. The

acidity titrating solution is standardized against a potassium hydroxide phthalate solution

and the alkalinity titrating solution is standardized against a sodium carbonate solution.

The standardization is written up by the analysts in their lab notebook, and are checked

by the group's section leader. A reference standard is analyzed each analysis day to

verify the concentration of the standard titrant.
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TABLE IX-1
STANDARD SOURCES AND PREP

INSTRUMENT GROUP

GC Semi-Volatiles

PCBs

Pesticides and
Herbicides

GC/MS Semi-Volatile

STANDARD TITLE

Calibration Stock
Standards

Surrogate Stock
Standards

MS/MSD Spiking
Solution

Calibration Stock
Standard

Surrogate Stock
Standard

MS/MSD Spiking
Solution

Calibration Stock
Standards

Surrogate Stock
Standards

MS/MSD Spiking
Standard

Calibration Stock
Standards

SOURCE

Chem Service

Chem Service

EPA or EPA
CRADA RTHM std.

Chem Service,
Ultrascientific, or
Accustandard

Accustandard

EPA or EPA
CRADA RTHM std.

EPA or EPA
CRADA RTHM std.

Ultrascientific or
Accustandard

Ultrascientific or
Accustandard

Chem Service

SOURCE
STORAGE

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Spiking Standards Accustandard
oo
to
o
o
rf*
00

Surrogate Stock Chem Service

Freezer

Freezer

PREP. FROM SOURCE

Working Calibration
Stds.

Surrogate Spiking
Solution

Calibration Working
Standards

Surrogate Spiking
Solution

Working Calibration
Standards

Surrogate Spiking
Solution

Working Calibration
Standards

Surr. Spike Solution

LAB STOCK
STORAGE

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Working Spike Solution Freezer

Freezer

FREQ. OF PREP

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Every 6 months or
as needed

Monthly
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INSTRUMENT GROUP

GC/MS Volatiles*

GC - 8010/8020 and
601/602*

GC - THM*

GC- 502.1/503.1*

w
to
o
o
it*
vo

STANDARD TITLE

Reference

Calibration Stock
Standards

Spiking Standards

Surrogate Stock

Reference

Calibration Stock
Standards

Reference
Standard

Spiking Standard

Calibration Stock
Stpndards

Reference
Standard

Spiking Standards

Calibration Stock
Standards

Reference
Standard

Spiking Standards

SOURCE

Accustandard

Chem Service

Accustandard

Chem Service

Accustandard

Chem Service,
Supelco, Ideal

Gas, Matherson,
or Aldrich

Supelco

ERA

Chem Service

Chem Service

Chem Service

Chem Service or
Supelco

Chem Service or
Supelco

ERA

SOURCE
STORAGE

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

PREP. FROM SOURCE

Working Standards

Calibration Working
Standards

Working Spike Solution

Surr. Spike Solution

Working Standards

Calibration Working
Standards

Working Reference
Standard

Working Spike Solution

Calibration Working
Standards

Working Reference
Standard

Working Spike Solution

Calibration Working
Standards

Working Reference
Standard

Working Spike Solution

LAB STOCK
STORAGE

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

Freezer

FREQ.OFPREP

As needed

Every month or
as needed

Gases every week

.Every month or
as needed

Monthly or as needed

Monthly or as needed

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

* All volatile standards are mixed from neat standards at the indicated frequency, but are prepared daily to dilution required for use.
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to
o
o
UI
o

INSTRUMENT GROUP

GC - MOD. 8020*

GC - Volatiles (all
methods)*

ICP

AA

Hg

STANDARD TITLE

Calibration Stock
Standards

Reference
Standards

Spiking Solutions

Surrogate Spiking
Solution

Calibration stds.

Spike Solution

LaL. Control
Sample

Calibration stock
stds.

Spike Solution

Lab. Control
Sample

Calibration

Spike Solution

Lab. Control
Sample

SOURCE

Chem Service

Chem Service

Chem Service

Chem Service

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

SOURCE
STORAGE

Freezer

Freezer

Freezer

Freezer

Room
Temperature

Room
Temperature

Room
Temperature

Room
Temperature

Room
Temperature

Room
Temperature

Room Temp.

Room Temp.

Room Temp.

PREP. FROM SOURCE

Calibration Working
Standards

Working Refernece
Standard

Working Spike Solution

Working Standard

Working Standard

Working Standard

Working Standard

Working Calibration
Stds.

Working Standard

Working Standard

Working Standard

Working Standard

Working Standard

LAB STOCK
STORAGE

Freezer

Freezer

Freezer

Freezer

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

FREQ. OF PREP

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Monthly or as needed

Yearly or as needed

Yearly or as needed

Daily

Yearly or as needed

Yearly or as needed

Each batch

Yearly or as needed

Yearly or as needed

* All volatile standards are mixed from neat standards at the indicated frequency, but are prepared daily to dilution required for use.
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3
2

0
0

5

INSTRUMENT GROUP

Cr-Hex

Ethylene Glycol

MBAS

TPH

Total Phosphorus

TKN

Silica

Iodine

Bromide

COD

Cyanide

TOC

Sulfate

BOD

Chloride

Orthophosphate

Total Phosphate

STANDARD TITLE

Stock Cr+8 soln.

Stock Soln.

Stock LAS Soln.

Stock Standard

Stock °hosphate

Stock Standard

Stock Standard

Stock Soln.

Stock Soln.

Stock Soln.

Stock Soln.

Stock Standard

Sulfate Stock

Glucose-Glutamic
Acid Std.

Cl Stock

Stock

Stock

SOURCE

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

SOURCE
STORAGE

Shelf

Refrigerature

Refrig. at 5' C.

Refrig.

Refrig.

Tightly
Stoppered

Shelf

Shelf

Shelf

Refrig.

Refrig.

Refrig. at 4* C.

Refrig. at 4- C.

Shelf

Refrig.

Refrig.

Refrig.

PREP. FROM SOURCE

Working Soln.

Working Soln.

Working Soln.

Working Soln.

Working Soln.

Working Standard

Working Standard

Working Standard

Working Standard

Working Standard

Working Soln.

Working Standard

Working Standard

200 ppm Working
Standard

Working Standard

Working Standard

Working Standard

LAB STOCK
STORAGE

N/A

N/A

N/A

Refrig.

N/A

Tightly
Stoppered In

Refrig.

N/A

N/A

N/A

N/A

Refrig.

Refrig.

Refrig at 4'C

Refrig.

Refrig.

Refrig.

Refrig.

FREQ. OF PREP

Daily

Dally

Daily

Monthly

Daily

15 days

Daily

Daily

Daily

Daily

Monthly

14 days

Every 6 months

Monthly

Monthly

Monthly

Monthly Z
p -
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INSTRUMENT GROUP

Nitrate & Nitrite

Nitrite

Ammonia

Ffouride

PH

Total Alkalinity

Turbidity

Phenol

STANDARD TITLE

/lock

Stock

Stock

Stock

Buffer

Stock HaS04

Stock Reference

Standardization
Tftrant

Stock Solution

Stock Solution

SOURCE

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

SOURCE
STORAGE

Refrig.

Refrig.

Refrig.

Shelf

Room temp.

Room temp.

Refrigerator

Room temp.

Refrigerator

Refrigerator

PREP. FROM SOURCE

Working Standard

Working Standard

Working Standard

Working Standard

1.N H2SO<
0.1Nand0.02NHj,SO<

Working reference

0.05N NaaCOa
standardization titrant

400 NTU std.

40 NTU std from 400
std

4 NTU std from 400 std
.4 NTU std from 400 std

Reference std.
Working std.

Calibration std. from
working std.

LAB STOCK
STORAGE

Refrig. with
2ml CHCI3
Refrig. with
2ml CHCI3

Refrig.

N/A

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.

Room temp.
Room temp.

Refrigerator
Refrigerator
Room temp.

FREQ. OF PREP

Monthly

Monthly

15 days

Daily

6 months

6 months
Monthly

2 months

Daily

Monthly

Daily

Daily
Daily

6 months
6 months

Daily

u>
[O
O
O
Ul
to
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TABLE DC-2
STANDARDIZATION OF TITRANTS

TTTRANT STANDARDS USED FREQUENCY

H2SO4 (1N;0.1N;0.02N) 0.05N Na^Oa Monthly

NaOH (1N; 0.1 N; 0.02N) 0.05N Potassium Biphthalate As needed
g (0.005N) 0.005N Patassium Bi-Iodate Monthly or as needed
g (0.025N) Potassium Iodine Monthly or as stock is

Potassium Bi-Iodate changed
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SECTION X. PREVENTIVE MAINTENANCE

A. Instrument Maintenance

A preventive maintenance schedule is followed and a maintenance log is kept on

all instruments. The prevention of instrument failure is important to laboratory operation.

The laboratory needs to meet certain analytical schedules and holding times and this can

only be accomplished by keeping instrument downtime to a minimum. Instruments are

cleaned and maintained on a regular basis to help limit downtime.

The lab has maintenance contracts on all major pieces of equipment. If the lab

experiences a problem with an analytical instrument, a service call is made, and a certified

technician is sent to correct the problem. The analysts are also trained in troubleshooting

their instruments to determine if outside assistance is needed.

Routine maintenance as outlined by the manufacturers are followed on all pieces

of laboratory instrumentation. A list of routine maintenance is included as Table X-1.

In the event of equipment failure, in most cases there is an alternate piece of

equipment that can be substituted. If there is no alternate equipment available, the

sampling will be delayed if possible, or samples will be subcontracted to an alternate

approved laboratory.

B. Maintenance Log

Maintenance logs are kept on every instrument in the lab. The logs are located

near their respective instruments. Maintenance, whether performed by laboratory

personnel or by professional maintenance personnel, is documented as an entry in the
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appropriate log book. Entries include the reason for maintenance, maintenance that was

performed, individual performing the maintenance, the date of maintenance, and the

initials of the analyst in charge during the maintenance.

A maintenance check list is also completed each day on each major piece of

analytical equipment. Two examples of the maintenance check lists are included as

Figures X-1 and X-2.

C. Equipment Monitoring

The operating temperatures of all ovens, incubators, water baths, refrigerators,

coolers and freezers are checked daily and recorded in a laboratory notebook. A specific

analyst is assigned the responsibility to perform and record these temperature checks.

The analysts initials, date, time performed and temperature reading are recorded for all

ovens, refrigerators, etc. A table of the types of equipment that is monitored and the

frequency that it is monitored is included as Table X-2.
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Instrument

Atomic Absorption - Furnace

ICAP

Gas Chromatograph - Volatiles

Gas Chromatograph - Semi-
Vdatiles

Dean furnace windows
Check plumbing connections
Change graphite tube
Check gases
Check autosampler and tubing

Clean filters
Check gas flow
Change tubing
Clean nebulizer
Check autosampler and tubing

Check Hall propanol flow
Check Hall furnace temp.
Check PID sensitivity
Change lamp
Rinse purge devices
Bake purge devices
Check carrier gases
Change carrier gases
Check column flows
Check for gas leaks
Replenish electrolytic conductivity
detector solvents
Clean transfer lines

Change septum
Check carrier gas
Change carrier gas
Change in-line filters
Remove first foot of capillary column
Clean BCD
Clean Nitrogen-Phosphorous Detector
Check system for gas leaks
Replace column
Clean RD
Replace capillary injection port liner
Replace capillary injection port seal
Measure gas flow
Check syringe
Change syringe

Frequency

Daily
Daily
As needed
Daily
Daily

Monthly
Daily
Weekly
As needed
Daily

Daily
Daily
Daily
As needed
Daily
Daily
Daily
As needed
Daily
At each column change
As needed

As needed

Every 100 shots or as needed
Daily
When pressure reaches 250 psi
Every 6 mos. or as needed
As needed
As needed
As needed
At each column change
As needed
As needed
At column change or as needed
As column change or as needed
After changing column
Daily
As needed
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TABLE X-1 - continued

Instrument

Gas Chromatograph/
Mass Spectrometer

Lachat Quikchem AE

TOO

GPC

Activity

Change septum
Check carrier gas
Change carrier gas
Change gas filters
Change trap on Tekmar
Change GC column
Clean MS source
Check pump oil leaks
Leak check septum
Check gas flows
Clean VOA purge glassware
Cut capillary column
Replace liner
Replace BNA seal

Dry and dean random access sampler
Clean sample boats
Coat rollers of pump with silicon spray
Replace pump tubes
Replace flares at port of valve module
Clean unions of the valve
Replace O-rings
Clean each port of the valve
Clean fitting of manifolds

Replace water in 1C Chamber
Clean 1C chamber
Clean underside of 1C inlet valve
Check combustion tube
Repack quartz wool in comb, tube
Check TC inlet valve
Clean TC inlet valve
Refill acid bottle

Change seals and oil motor on positive
displacement pump
Repack column

Check system pressure
Replace mesh at column
effluent/influent
Check calibratio, pressure and solvent
flow

Frequency

Monthly/as needed
Daily
When pressure reaches 100 ps
Semi-annually/as needed
As needed/poor sensitivity
As needed/poor sensitivity
As needed/poor sensitivity
Monthly
As needed/when leak suspectec
As needed
As needed
As needed
As needed/contamination susp.
As needed/contamination susp

Daily
Daily
Every 2500 samples
Monthly
Every 25000 samples
Every 25000 samples
When necessary
Weekly
Every 25000 samples

Weekly
As needed
As needed
Daily
As needed
Daily
As needed

,'hen 2/3 empty

Ever 1500-2000 hours of use

When column flow is restricted ot
operating pressure increases
Check daily when operating
Replace if torn or wrinkled

Check weekly
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Instrument

pH Meter and Electrodes

Flouride Ion Specific
Electrodes

IR Analyzer

Spectronic 21

Activitv

Clean electrode
Rush and replace filling solution

Replace electrodes
Rush and replace filling solution
Condition in buffered distillled water

Clean and inspect quartz tubes

Clean, dry and inspect set of matched
curvettes

Frequency

Weekly
Weekly

Every nine months
With each use
With each use

With each use

With each use
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TABLE X-2
EQUIPMENT MONITORING

Equipment Type Activity Frequency

Ovens Temperature monitoring Twice daily

Refrigerators Temperature monitoring Twice daily

Incubators Temperature monitoring Twice daily

Walk-in Cooler Temperature monitoring Twice daily
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MAINTENANCE CHECK LIST - GC/MS SEMI-VOLATILES
Instrument:

DATE

IN|. fORT
REMOVE * CLEAN (RC) OR REftACC (RE)

SEfTA UNER O-RINO

320060

rERR SVR riL OTHER

COLUMN

CUT LENGTH

CLEANING

INJ. TORT SOURCE OTHER

CHANGE GASES

uQNrr HELIUM AIR
nr
fM MISCELLANEOUS

•n
———————— c ———

35m
X
mi

#||:

-s*
»«-
00



MAINTENANCE CHECK LIST - ICAP-61

DATE INITIALS CLEAN FILTERS CHECK
GAS "'LOW

CHANGE PERISTALIC
PUMP TUBING

CLEAN
NEBULIZER

CHECK AUTOSAMPLER
AND TUBING

CHANGE LIQUID
ARGON TANK

COMMENTS
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———————————————— 5-c
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£

•
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SECTION XI. QUALITY CONTROL CHECKS, ROUTINES TO ASSESS PRECISION

AND ACCURACY, AND CALCULATION OF METHOD DETECTION LIMITS

When analyzing samples, the accuracy and precision of the data generated are

determined through the analysis of replicates, spiked samples, reference standards, and

laboratory blanks with each set of samples. Results of QC samples are charted against

control limits established for the current year.

A. Method Detection Limits

Method detection limits (MDLs) are calculated for each instrument in the lab.

They are calculated following the procedures outlined in 40 CFR Part 136, Appendix B.

An example of the MDL worksheet is included as Figure XI-1. Seven replicate measures

are used to determine the method detection limits. MDLs are calculated as part of the

initial demonstration of precision and accuracy, that is done when an instrument is first

received. MDLs are continually verified by running a standard at a concentration near but

above the MDL value each time a calibration curve is generated.

B. Method Accuracy and Precision

Method accuracy is the ability to determine that the measurement of a known

reference standard will be acceptably close to the defined true value. This is measured

by the analysis of an external reference standard. The analytical method accuracy and

matrix effects are determined by spiking a known amount of analyte into a sample. The

percent recoveries are then calculated. The amount of analyte recovered from the sample

reflects matrix effects upon the accuracy of the method. A trend over time indicates a
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lack of control of accuracy. A trend could be described as five or more points on the

same side of the mean or points gradually approaching warning or controlling limits.

Method Precision is the ability to limit the spread of replicate measurements

relative to-their average in a manner which approximates the bell-shaped normal

distribution. The analytical method precision is determined by analyzing equal amounts

of a split sample. Ideally, the analytical results will be identical; however, differences

occur due to variations in the procedure. A quantitative measure of these differences is

assessed by calculating the relative percent differences between duplicate results for each

analyte.

C. Intralaboratory QA/QC Program

One of the main goals of this QA/QC manual is to establish guidelines for

intralaboratory QC (QC that is performed within the laboratory). In addition, this manual

provides a mechanism where QC procedures can be documented for review.

A quality control program is a systematic attempt to maintain the precision and

accuracy of analyses by detecting and preventing the recurrence of errors. By identifying

the sources of errors, confidence in the precision and accuracy of analytical results can

be established, and improvements in the analytical methods can be made.

In general, OBG Laboratories quality control program incorporates the concepts

of: a) calibration to attain accuracy, b) replication to establish precision limits, and c) use

of synthetic standards and spikes to confirm accuracy.

Table XI-1 contains a list of all laboratory QC checks and the frequency at which

they are done. If method QC requirements are more stringent than the routine measures
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typically followed, the method QC requirements will be followed.

Table XI-2 is a list of the procedures used to determine the accuracy and

precision levels in Table V-1. Low level is defined as concentrations from the minimum

detection limit to a level five times the MDL Mid level is defined as the mean level

between the minimum detection level and the upper end of the linear range. High level

is defined as the concentration at the upper end of the linear range.

1) Definitions of Basic Terms

There are some basic terms that are frequently used when discussing QA/QC.

Below are the definitions of some of the common terms.

a) Method Blank - The method or preparation blank is an aliquot of distilled

and deionized water, organic free water, or organic reagents used in the analysis of

samples. The method blank for inorganic analyses consists of distilled and deionized tap

water. The method blank is passed through the entire analytical procedure (including all

glassware and other materials that come into contact with the samples). These blanks

are analyzed along with the samples to verify that: a) no false positives occur, and b)

concentrations are accurate and do not reflect contamination.

b) Trip Blank - Trip blanks are water blanks sent from the laboratory to the

sampling site and are returned to be analyzed in the same manner as the samples. They

are treated in the same manner as the field samples during sampling. If the samples are

to be analyzed for purgeable organics, the analysis of trip blanks provides a check on

possible contamination of the samples by permeation of volatiles through the septum seal.

At least one trip blank for each volatile organic method will be prepared and analyzed for
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each cooler used to transport the volatile samples.

c) Matrix Spike - Spikes are the result of the addition of a known amount of

analyte to a sample or blank. The analytical results yield a quantitative measure of

accuracy (spiked blanks) or percent recovery (spiked samples). The spike percent

recovery reflects matrix effects upon the analytical method accuracy. Matrix spikes are

used to calculate spike recovery limits.

d) Duplicates - Duplicates are the result of splitting a field sample into equal

amounts and treating them as two unique samples throughout the analytical procedure.

The results of duplicate analyses provide information on overall precision of the analytical

methodology. Quantitative results are obtained by calculating the relative percent

difference (RPD) for each analyte in the sample matrix. RPDs can only be calculated if

both the sample and duplicate have results above the detection limit. Duplicate samples

are used to calculate the precision limits listed in Table V-1.

e) Matrix Spike Duplicates - Matrix Spike Duplicates are the result of splitting

a field sample into three parts and adding the same known amount of analyte into two

of them. One is used as the matrix spike and the other is used as the matrix spike

duplicate. The RPD is calculated on the two percent recoveries. The advantage of doing

a matrix spike duplicate is that there will always be a calculable RPD since there should

never be a result less then the detection limit. Matrix spike duplicate samples are also

used to calculate the precision limits listed in Table V-1.

f) Surrogate Spike - Surrogate spikes consist of the addition of known

amounts of standards to every sample prior to the analysis of some organic methods.

320065



Section No. ___XI_
Revision No. __1_
Date: 09/25/92_
Page 5 of 20

The standards are chemically similar to the compounds of interest. For GC/MS analysis,

deuterated compounds are often used. The analysis of surrogate spikes provide quality

control on every sample by constantly monitoring unusual matrix effects. Surrogate

spikes added to every sample are used to calculate the surrogate spike recovery limits

listed in Table V-1.

g) Internal Standard - An internal standard is a solution added to all samples

for GC/MS analysis. Internal standards are used as the basis for quantHtation of the

target compounds.

h) Reference Standard - A reference standard is analyzed on every run or with

each batch of samples to verify calibration. The type of standard used is an external

reference standard solution obtained from a source different then the source of the

calibration standards. The external reference samples are used for monitoring the

complete analytical method. Reference standards are used to calculate the accuracy

limits listed in Table V-1.

1) Continuing Calibration Check Standard - A standard used to verify

calibration throughout the analytical sequence. They are analyzed at a frequency of 10%.

j) Performance Evaluation Samples - A set of samples sent to the laboratory by

a certifying agency to be analyzed. The laboratory is unaware of the concentration of the

compounds in the samples and the results must fall within certain limits. Approximately

four sets of Performance Evaluation samples are analyzed per year. If P.E. sample

analysis is unacceptable, results will be reported in a QA report if required.

2) Analytical Errors
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The laboratory is dedicated to minimizing errors that cause inaccurate results.

There are three types of errors: determinate, indeterminate, and systematic. Determinate

errors are caused by improper technique such as glassware contamination, dirty hands,

etc. Indeterminate errors are those in which no cause can be assigned. Systematic

errors are a bias common to a sequence or batch of results frequently induced by an

indeterminate or determinate error in a standard or in the use of a standard.

QC data is plotted on a daily basis and results are compared to established

criteria to minimize out of control situations and analytical errors. The analysts are familiar

with the methods they are running, and can detect when calibration standards and QC

checks are not providing the proper results.

Errors are reduced by properly training the analysts and having written standard

operating procedures for the analysts to use. The analysts are trained in good laboratory

practices. Every effort is made to keep contamination to a minimum. Blanks are run with

every group of samples to check for contamination from glassware or standards.

D. Statistical Quality Control

Statistical calculations form the basis of the QA/QC program. They are the

foundation for the generation of control charts and the setting of warning and control

limits. The definitions of some of the widely used statistical terms follows.

1) Mean - The average of n values is calculated by taking the sum of n values

and dividing by n.
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n

2) Standard Deviation - A parameter used to measure the dispersion of a data

set. It is calculated by the following:

s = n-l

The relative standard deviation (RSD) or coefficient of variation (CV) is the

standard deviation divided by the mean and multiplied by 100.

cv = -^
X

3) RPD - The relative percent difference of two numbers is calculated by

dividing the absolute value of their differences by the average of the two numbers.

RPD .

4) Percent Recovery - Percent recovery is calculated by dividing the spike

sample result by the spike added for blank spikes or by dividing the spike sample result

minus the sample by the spike added. "
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%R = .
SA

%R = Z
SA

Where:- SS = Spike sample
SA = Spike added
S = Sample

E. Control Charts

Control charts provide the necessary tools for detecting quality variations in the

various analytical methodologies used. They are a continuous graphic indication of the

state of an analytical procedure with respect to quality. Control charts indicate when

corrective action procedures are necessary and often assist in defining what corrective

action procedures should be taken.

The control limits on QC charts set the criteria for assessing the significance of

variations in the analytical results. When the plotted QC data fall within these limits, the

analytical methodologies are considered under control. If a data point falls outside of the

control limits, there is an indication that some assignable cause is present which has

thrown the system out of control.

Control limits can be considered action limits. They enable the laboratory to

detect significant deviations in analytical procedures and to take corrective action before

producing erroneous results. Warning limits are used as a warning that the analytical
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system is approaching "out of control" conditions and that the cause should be

investigated and corrected before the system is out of control.

Warning limits (WL) are set at ± 2 standard deviations and control limits (CL) at

± 3 standard deviations of the mean. The WLs and CLs correspond, respectively, to the

95% (2s) and 99.7%(3s) confidence limits of a normal distribution curve.

1) Precision QC Charts

Precision QC charts are used for graphing the RPDs of duplicate samples. The

charts are developed using up to fifty data points, depending on how often the parameter

is analyzed by a particular method. Once these data points have been collected, the

warning and control limits on the QC charts are calculated by using the following method:

a) For each pair of duplicate samples calculate the RPD.

b) Calculate the mean RPD by summing all the RPDs and divide by the total

number (n) of duplicate sets.

c) Calculate the standard deviation (s).

d) Calculate the warning and control limits.

UCL - RPD + 3s
UWL = RPD •+• 2s
LWL = RPD - 2S
LCL = RPD - 3S

The LWL is often equal to the LCL which is usually zero, since it is impossible to have a

negative RPD. See Figure XI-2 for an example of a precision QC chart. Due to a

problem in the statistical program used to generate control charts, negative numbers are
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printed on the precision control charts, but they are not used.

2) Accuracy QC Charts

Accuracy QC charts are used for graphing the percent recoveries of reference

standards. The charts are developed using up to fifty data points, depending on how

often the parameter is analyzed. The warning and control limits are calculated by using

the following procedures:

a) For each reference standard, calculate the percent recovery (%R).

b) Calculate the mean %R by taking all the %Rs and dividing by the total

number (n) of %Rs.

c) Calculate the standard deviation (s) of the percent recoveries.

d) Set the warning and control limits by the following:

UCL - W + 3S
UWL = W + 2s
LWL = 1R - 2S
LCL = IE - 3s

3) Matrix Spike Recovery QC Charts

Matrix spike recovery QC charts are used for graphing the percent recoveries of

spiked samples. The charts are developed using up to fifty data points, depending on

how often the parameter is analyzed. The warning and control limits are calculated by

using the following procedures:

a) For each spiked sample, calculate the percent recovery (%R).

b) Calculate the mean %R by taking all the %Rs and dividing by the total
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number (n) of %Rs.

c) Calculate the standard deviation (s) of the percent recoveries.

d) Set the warning and control limits by the following:

UCL = T6B. -f- 3s
UWL = IE + 2s
LWL = ¥R - 2s
LCL = lR - 3s

See Figure XI-3 for an example of a spike recovery chart.
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TABLE XI-1
LABORATORY QC CHECKS AND FREQUENCY

LABORATORY SECTION

GC/MS

QC SAMPLE

Reference Standard
BFB or DFTPP

Continuing Cal. Check
Matrix Spike

Matrix Spike Duplicate
Reagent Blank

Surrogates
Internal Standards

P.E. Samples

FREQUENCY

5%
Every 12 hours

After BFB or DFTPP
5%
5%

Daily or every batch
Every sample
Every sample
Semi-annually

GC Volatiles Reference Standard
Continuing Cal. Check

Matrix Spike
Matrix Spike Duplicate

Reagent Blank
Surrogates

P.E. Samples

10%
10%
10%
10%
Daily

Every sample
Semi-annually

GC Semi-volatiles Reference Standard
Continuing Cal. Check

Matrix Spike
Matrix Spike Duplicate

Extraction Blank
Surrogates

P.E. Samples

5%
10%
5%
5%
10%

Every sample
Semi-annually

Metals Reference Standard
Continuing Cal. Check

Matrix Spike
Duplicate

Preparation Blank
P.E. Samples

5%
10%
5%
5%
5%

Semi-annually
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TABLE XI-1 - continued

LABORATORY SECTION QC SAMPLE FREQUENCY

Wet Chemistry Reference Sample 5%
Continuing Cal. Check 10%

Matrix Spike 5%
Duplicate 5%

Blank 5%
P.E. Samples Semi-annually
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TABLE XI-2
PROCEDURES USED FOR PRECISION AND ACCURACY

QC PROCEDURE

Reference
Matrix Spike

Duplicate
Reference

Matrix Spike

Duplicate

Reference
Duplicate

Duplicate

Reference
Matrix Spike

Duplicate

PURPOSE

Accuracy
Matrix Accuracy

Precision

Accuracy

Matrix Accuracy

Precision

Accuracy
Precision

Precision

Accuracy
Matrix Accuracy

Precision

CONC. LEVEL

Low

Low

Mid

Mid

High

Mid

Low

METHOD

410.4,420.1,9065

410.4,420.1,9065

410.4,420.1,9065

310.1,350.1,410.4,
325.2,9251,330.5,
335.2,9010,335.1,
340.2, 150.1,9040,
351.2,353.2,413.1,
9071,415.1,365.4,
375.2, 180.1

350.1, 410.4,352.2,
9251, 330.5, 335.2,
9010,335.1,340.2,
351.2,353.2,413.1,
9071,415.1,365.4

310.1,350.1,410.4,
325.2,9251,330.5,
335.2,9010,335.1,
340.2, 150.1,9040,
351.2,353.2,413.1,
9071,415.1,365.4,
375.2, 180.1

405.1, 120.1

405.1, 120.1

305.1, 110.2, 140.1,
160.3, 160.1, 160.2,
160.5, 160.4, 377.1

All metals methods
All metals methods
All metals methods
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QC PROCEDURE

Reference

Matrix Spike/Matrix
Spike Duplicate

Reference

Matrix Spike/Matrix
Spike Duplicate

Reference
Matrix Spike/Matrix

Spike Duplicate
Reference

Matrix Spike/Matrix
Spike Duplicate

Reference
Matrix Spike/Matrix

Spike Duplicate

Reference

Matrix Spike/Matrix
Spike Duplicate

Reference

PURPOSE
Accuracy

Accuracy &
Precision

Accuracy &
Precision

'Accuracy &
Precision
Accuracy

Accuracy &
Precision

Accuracy
Accuracy &

Precision
Accuracy

Accuracy &
Precision
Accuracy

Accuracy &
Precision

Accuracy

CONC. LEVEL

Mid

Mid

Low

Mid

Mid

Mid

Mid

Mid

Low

Low

Mid

Mid

Mid

METHOD

601/602,
8010/8020

601/602,
8010/8020

502.1/503.1

502.1/503.1

501.1

501.1

MOD. 8020

MOD. 8020

608,8080

608, 8080

608 PCB only
8080 PCB only

608 PCB only
8080 PCB only

8040, 8060, 81 OC

Matrix Spike/Matrix
Spike Duplicate

Reference
Matrix Spike/Matrix

Spike Duplicate

Accuracy &
Precision

Accuracy
Accuracy &
Precision

Mid

Low

Low

8110,8120,8015,
8070, 8090

8040, 8060, 8100,
8110,8120,8015,

8070, 8090

8140, 8150

8140, 8150
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TABLE Xl-2 - continued

QC PROCEDURE

Matrix Spike

Matrix Spike
Duplicate
Duplicates
Reference

Surrogates

PURPOSE

Accuracy

Accuracy &
Precision
Precision

Accuracy

Accuracy

CONC. LEVEL

Low

Low

Low

Low

Low

METHOD

624, 625, 8240,
8270

624, 625, 8240,
8270

624, 625

624, 625, 8240,
8270

624, 625, 8240,
8270
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FIGURE XI-1 —— —— —— "

Table __
Method Detection Limit Worksheet

Parameter
Estimated Detection Limit

Concentration Used in this Study

Trial * 1
Trial * 2
Trial # 3
Trial * 4
Trial # 5
Trial * 6
Trial # 7

Standard Deviation
3.143 x Standard Deviation
Method Detection Limit

Laboratory Detection Limit
Units

Date Analyzed

Signature
Reviewed
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SECTION XII. DATA REDUCTION, VALIDATION AND REPORTING

A. Data Reduction

Data is generated from several different sources (scientific equipment, manual

calculations, or computer generated). Most of the raw data is stored in hardcopy form

and calculations are done to generate a final result. In several instances, the bench

chemist performs calculations in a laboratory notebook and transfers the final result onto

the client report form.

Calculations are either done manually or by computer programs. Calculations are

done according to the method employed. They are based on sample matrix, method

detection limits and dilutions or concentrations that may have been done. A brief

description of some of the calculations used follows.

1. Response Factors for GC/MS

RRF = —*-*_i£

Where:
A,, = Area of characteristic ion for the compound to be measured.
Afc = Area of characteristic ion for the specific internal standard.
Cis = Concentration of the internal standard.
Cx = Concentration of the compound to be measured.

2. Final Concentration for GC/MS

(Z \ ( T \
Concentration(ug/L) = -7—
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Where:
Ax = Area of characteristic m/z for the parameter or surrogate standard to
be measured.
AS = Area of the characteristic m/z for the internal standard.
ls = Amount of internal standard added to each extract.
Vs = Volume of water extracted.

3. Response Factor for GC

(Area) scdResponse Factor = (Concentration) scd

4. Final Concentration for GC

Sample cone. = (Area) sample ^ Extract Volume
Response Factor Sample Size

5. Alkalinity Concentration

A * N *Alkalinity mg CaC03/L =J ml . sample

Where:
A = ml. acid used
B = Normality of acid

6. Total Solids
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Total solids mg/L = ml . sample

Where:
A = Weight of dried residue and dish
B = Weight of dish

7. Sulfate Concentration

Sulfate mg/L - *0 .41.1000ml. sample

Where:
A = Weight of filter and residue
B = Weight of filter

8. BOD Concentration

BOD mg/L O2 - U-B)-(C-£»*F
G

Where:
A = Initial D.O. sample
B = Final D.O. sample
C = Initial D.O. seed control
D = Final D.O. seek control
F = Ratio of seed In sample to seed in control
G = ml. sample/300

9. Specific Conductivity
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Specific Cond. |imho/cm = Cond. Reading * Cell Constant

10. Cell Constant for Conductivity

1413Cell Constant = A

Where:
A = Conductivity of 0.0100 N KCI at 25° C

All other calculations performed in the laboratory are similar in nature.

All GC/MS data is computer calculated using internal standards. All GC data is

hand calculated. All metals data is computer calculated except for Mercury data. All wet

chemistry data is hand calculated with the exception of the parameters that are analyzed

on the autoanalyzer. Linear regressions done in the inorganic labs are performed by

computer. Temperature compensations are done automatically.

All raw data is labeled with the sample number and date analyzed. A shot book

sheet serves as a table of contents for each analytical GC run. An example of a shot

book sheet is included as Figure XII-1. Each sample and standard is identified on the

shotbook sheet and on each chromatogram. An injection log sheet serves the same

purpose for the inorganic analytical runs. An example of an injection log sheet is included

as Figure XII-2.

All data reduction and chromatogram identification is done by the analysts.

Analysts identify GC peaks and patterns based on retention times from the integrator, and
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manually convert the area or peak height for these peaks into reportable values using

response factors generated from calibration standards.

The analysts are responsible for transcribing the final results onto the laboratory

report forms for the test parameters that they analyze and documenting the analyses in

the appropriate logbooks. The analysts are also responsible for inputting their QC

information into the LIMS.

When the analysts enter their QC into the LIMS, it is automatically checked to see

if it meets QC criteria. If the QC fails criteria, the section leader or QA/QC officer is

notified. All QC data that is entered into the LIMS is reviewed by the QA/QC officer.

B. Data Validation

As stated in Section III, the lab provides several different levels of QC and QC

documentation. Each level of QC has different validation and reporting requirements.

In general, the data on the laboratory report form is checked by the section

leader in charge of the laboratory section that generated the data. The section leader

checks calculations, chromatograms, raw data, calibration curves, QC samples, and

holding times. Any errors detected are reviewed with the analyst who made the error.

A flow chart outlining data validation procedures performed at OBG Laboratories,

Inc. has been included as Figure Xll-3.

C. Data Reporting

The section leader in charge of the project collects all of the laboratory report

forms, checks them for completeness, compiles them into report format, and submits

them into typing. After typing, the report is checked for typographical errors and these
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are corrected if necessary. The report is then reviewed by the manager of analytical

services.

An example of a final report, without raw data, is included as Appendix C.

As a general rule, results are reported to two significant figures. Normal rounding

rules are followed. That is, if the number to the right of the digit to be kept is greater than

five, the number is rounded up. If the number to the right of the digit to be kept is less

than five, the number is rounded down. If the number to the right is equal to five and

there are no numbers to the right of the five, then the number is rounded up if is odd or

rounded down if it is even.

All QC data is input into the LI MS system. The QA/QC officer is responsible for
\

checking that information is input into the LIMS properly.

D. Data Storage

A copy of the final laboratory report is retained by the laboratory. All laboratory

reports are filled by client ID number and project number. This allows for all data

belonging to a specific client and project to be filed together. All reports are kept at the

laboratory for one year and are then stored at a access-restricted warehouse.

The original chain of custody forms and case file forms are filed with the final

report. If the client requested specific QC be performed, copies of the QC will also be

filed with the report.

All QC data is input into the LIMS. At the end of every year, all QC data is copied

onto tape and is printed out. Hardcopy data is stored in parameter and date order and

is maintained by the quality control officer. Tapes are labeled with the year and the
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contents and are kept by the quality control officer. Hardcopy data and tapes are kept

for five years.

Following is a section by section breakdown of how raw data is maintained.

1. GC/MS

All GC/MS data is computer generated. When a group of samples is completed,

the data is down loaded onto tapes. Information on the tapes includes calibration data,

batch QC data, tuning data and sample data. A file log is created for each tape that

contains the file ID numbers of all the files on the tape. The file ID number corresponds

to the file number that is recorded in the injection logbook at the time of sample analysis.

Tapes are stored for five years in the GC/MS lab.

Extractions, if applicable, are written up in extraction logbooks. Extraction logs

include sample #'s, weights/volumes used, surrogates added, spikes added, date

extracted and analyst comments. Extraction logs are kept for five years.

Data for specific clients and projects are identified by a unique project number.

Raw data is identified on shotbook sheets and extraction sheets, if applicable, by project

number, sample number and date.

2. GC Volatiles

Records are stored on integrator printer paper filed by dates analyzed in three

ring binders. Each contains a shotbook sheet that identifies injections by sample number

and client number and list the injection response. All batch QC and calibration

information is stored with the raw data. Each instrument has a maintenance log that is

also kept in a three ring binder.
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Raw data are organized by date and instrument and kept in the GC lab for 6

months. It is then stored in the warehouse for up to five years.

Data for specific clients and projects are identified by a unique project number.

Raw data is identified on shotbook sheets by project number, sample number and date.

3. GC Semi-volatiles

All chromatograms, shotbook sheets and copies of data reduction sheets are

stored in three-ring binders, organized by instrument and date analyzed. All batch QC

and claibration information is included with the raw data. Copies of extraction sheets are

kept in a separate three-ring binders, by date extracted. Each instrument maintenance

log is a spiral notebook kept with the particular instrument. Each chemist of technician

has their own personal lab notebook for original extraction or data reduction sheets.

Raw data are organized by date and instrument and kept in the GC lab for 18

months. It is then stored in the -warehouse for up to five years.

Data for specific clients and projects are identified by a unique project number.

Raw data is identified on shotbook sheets and extraction sheets by project number,

sample number and date.

4. Metals

All ICP and furnace data is computer generated. Computer printouts are stored

in binders by instrument and parameter chronologically. Mercury data is in the form of

strip charts which are also filed in a binder chronologically. Batch QC and calibraiton

information is stored with the raw data. All data is filed in the lab for one year and in the

warehouse for five years. Each instrument has a maintenance log which is kept in the
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lab.

Digestions are written up and kept in a bound laboratory notebook. Digestion

logs include sample #'s, date digested, weights/volume used, spikes added, sample

description, type of digestion and any analyst comments. Digestion logs are stored in the

lab for one year and kept in the warehouse for five years.

Data for specific clients and projects are identified by a unique project number.

Raw data is identified on injection log sheets and digestion log sheets by project number,

sample number and date.

5. Wet Chemistry

Three ring binders are set up for every type of analysis performed in the wet

chemistry section. A copy of all data is filed in the three ring binder. Included in this data

are sample #'s, calculations, dilutions, QC data including RPD's and percent recoveries,

standard curves if applicable, strip charts if applicable, and any data that is computer

generated. Data is stored in the wet chemistry lab for one year and in the warehouse for

up to five years.

Data for specific clients and projects are identified by a unique project number.

Raw data is identified by project number, sample number and date.
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DATE: .METHOD: _____ PROFILE BEGIN: _____

REAGENT * SAMPLE * SAMPLE DESCRIPTION

/

•

DF

———

•

COMMENTS

CC3
CCV
CRI
ICV
ICB
IC3-A
ICS-AB
DF
LC3
PB

= CONTINUING CALIBRATION BLANK D
= CONTINUING CALIBRATION VERIFICATION S
= CONTRACT REQUIRED DETECTION LIMIT L
= INITIAL CALIBRATION VERIFICATION A
= INITIAL CALIBRATION BLANK
= INTEHFERENCE CHECK SAMPLE A

DUPLICATE
MATRIX SPIKE
SERIAL DILUTION
POST DIG. SPIKE

INTERFERENCE CHECK SAMPLE AB
DILUTION FACTOR
LABORATORY CONTROL SAMPLE
PREPARATION BLANK

ANALYZED BY

AUTHORIZED BY:

OBG Laboratories, Inc.. an O'Brien & Gere Limited Company
5000 Brittonfield Parkway / Suite 300 / PO Box 4942 / Syracuse. NY 13221 / (315) 437-0200
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SECTION XIII. CORRECTIVE ACTIONS

All QC samples must meet established criteria. If they fail to meet these criteria,

corrective actions are taken. If the calibration data fail to meet QC criteria, the problem
*

is located and corrected and the system recalibrated. Samples cannot be analyzed until

the calibration meets the QC criteria. If matrix spikes or duplicates are out of control, the

data may be rejected and the samples reanalyzed or reextracted. Alternatively, the

sample data may be accepted, depending upon many circumstances, including sample

matrix, level of analytes, etc. The client is notified if QC data fails criteria and ultimately

makes the decision on whether or not to accept the data. If the data are accepted, they

are marked with qualifiers to document that the QC did not meet established criteria.

The analyst who is responsible for running the samples is the first to assess the

quality of the data. If a problem is detected, the section leader is immediately notified.

The quality of the data is also checked by the section leader, the project leader and the

laboratory manager. If samples need to be reanalyzed or reextracted, the section leader

is first consulted, and then the procedure is rescheduled. The analyst will compare the

new result with the old one and note any differences. The results are then discussed with

the section leader. If the new results meet the QC criteria, the results are then reported.

If QC criteria still are not met, the results are reviewed with the project manager, the vice

president, and the client. A decision is then made to accept the data or to resample. The

decision-making process varies depending on the type of project and the ultimate use of

the data.
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There are certain corrective actions that are routinely followed by the laboratory.

A list of the common QC activities, acceptance criteria, and corrective actions are

included as Table Xlll-1. Any corrective actions recommended by the client or a state

certifying agency will also be implemented.

If QC data fails any of the limits, a corrective action log is filled out by the analyst

and signed by the section leader and the Quality Control Officer. A copy of a corrective

action log is included as Figure Xlll-1. The corrective action logs are then filed in a binder

and kept in the laboratory.
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TABLE XIII-1
CORRECTIVE ACTIONS

QC Activitv

Calibration Standard

Calibration Check
Standard

Matrix Spike

Lab Duplicate

Method Blank

Surrogate Recoveries

Internal Standards

Result over highest std.

P.E. Samples

Field Duplicate

Reld Blank

Acceptance Criteria

Must be within limits set by
the method

Must be within limits set by
the method

Must be within laboratory
QC limits or method limits

Must be within laboratory
QC limits or method limits

Must be less then the
detection limit

Must be within laboratory
QC limits or method limits

Must be within a factor of 2
of the area of the internal
std. of the calibration std.

All results must be within
range of the instrument

Results must be within pre-
established limits

Must be within laboratory
QC limits or limits specified
by client

Must be less then the
detection limit

Corrective Action

Prepare new standards
Recalibrate instrument

Rerun standard
Prepare new standard
Recalibrate instrument

Investigate problem,
document and qualify data

Investigate problem,
document and qualify data

Investigate problem and
reextract or reanalyze

Investigate problem and
reextract or reanalyze

Investigate problem and
reextract and reanalyze

Dilute and reanalyze

Investigate problem and
write an explanation

Notify client

Notify client
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CORRECTIVE ACTION LOG

Date: __________ Lab. Section:

Analyst: _____________ Instrument:

Excursion:

Associated Samples:

Corrective Action:

Reviewed by:
Section Leader

QA/QC Officer
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SECTION XIV. PERFORMANCE AND SYSTEMS AUDITS

A. Internal System Audits

An internal audit is performed monthly on each section of the laboratory for

overall adherence to the guidelines and procedures outlined in this manual. Laboratory

notebooks are checked to verify signatures and dates. Calibration curves and QC

samples are checked for the proper frequency and compliance with established control

limits. Procedures are reviewed to verify compliance with specific methods and SOP's.

The QA/QC officer is responsible for scheduling each audit. The results of the

audit are discussed with the section leaders and the vice president. Changes or updates

are implemented as needed.

B. External System Audits

External system audits are performed yearly by several certifying agencies

including New York State Department of Health, New Jersey Department of Environmental

Protection, and Pennsylvania Department of Environmental Regulation. Some audits are

unannounced, while others are scheduled in advance. The laboratory will allow audits,

either planned or unplanned, during normal business hours.

C. Performance Audits

The laboratory also participates in the analysis of Performance Evaluation (P.E.)

Samples. These are sent out semi-annually by either the U.S. EPA or a certifying state

agency. Results must fall within certain limits in order to be acceptable. It is by

successfully completing the P.E. sample analysis that the laboratory obtains certification
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to perform sample analysis. The P.E. sample analysis also serves as a means of

comparison with other laboratories performing similar work. The laboratory participates

in the following P.E. studies:

1) New York State Department of Health for air emissions, potable water,

wastewater and hazardous waste

2) New York State Department of Environmental Conservation - State

Superfund

3) U.S. EPA water pollution and water supply studies for Pennsylvania, New

Jersey, Massachusetts, Connecticut, Rhode Island and North Carolina

4) Corps of Engineers - Project specific approval

5) U.S. EPA - Project specific approval

All data related to the P.E. sample analysis and the results of the analysis are

maintained by the lab and filed in binders according to agency administering the P.E.

samples. If any parameters are failed, the problem is investigated and an explanation is

written up and filed with the P.E. sample results.
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SECTION XV. QUALITY ASSURANCE REPORTS

The quality control officer is responsible for making periodic reports to

management concerning QA activities. These reports serve to document lab personnel

cooperation with QA requirements and to go over any updates or changes necessary to

the QC program. There are informal oral reports and formal written reports. Oral reports

are given weekly during a meeting with the vice president. Formal written reports are

given periodically and contain results of section audits and review of control charts. The

QA/QC officer keeps a copy of all quality assurance reports, whether informal or formal.

Any significant trends in the QC data, such as data points running significantly

above or below the average, are discussed with management and section leaders to

detect any possible problems before data gets out of control.

External QA reports will be submitted to state or federal agencies at the frequency

required by contract. Reports will be submitted at least quartelry, depending on the type

of project being performed. They will contain results of internal system audits,

performance evaluation sample results, review of control charts and control limits, any

QA/QC problems that were detected and the results of any corrective actions related to

these problems. If no project audits were performed and no major QA/QC problems

were detected, a letter stating this will be submitted instead of a QA report.
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SECTION XVI. RESUMES

Resumes of key personnel follow.
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OBC Laboratories, Inc.
David R. Hill

Vkc President

PROFESSIONAL
PROFILE

Education

Professional
Affiliations

Mr. TTOl joined O'Brien & Gere Engineers, Inc. in 1971 and was
promoted to Manager of Analytical Services in 1981. In 1985, he became
General Manager of OBG Laboratories, Iiwx, and in 1987 was promoted
to Vke President

Qarkson University, 1971, US/Chemistry
Syracuse University, 1979, MS/Sanitary Science

American Chemical Society
American Water Works Association
Member, Subcommittee on Phosphorus, Standard Methods for the

Examination of Water and Wastewater, 16th edition.
Member, Subcommittee on Method 514, Purge and Trap and Method

506, TOX, Standard Methods for the Examination of Water and
Wastewater, 17th edition

New York State Department of Health - Environmental Laboratory
Accreditation Program - Advisory Board

New York State Association of Approved Environmental Laboratories -
Board of Directors

TECHNICAL
EXPERTISE

Hazardous waste analytical protocol development
Chain-of-custody procedures
QA/QC, data validation, and expert testimony
Water and wastewater analysis
Gas chromatographic analysis of organic compounds
Project coordination and interpretation of analytical data

REPRESENTATIVE
PROJECTS

Responsible for financial and market efforts of analytical services; also
for the supervision, coordination, scheduling and evaluation of data
analyzed by a staff of over 40 scientists.

Mr. Fill's experience includes the supervision of projects dealing with the
following: Organic characterization of a chemical waste pond for a
chemical manufacturer; a ground water m litoring program for the
analysis of hazardous wastes, volatile halogenated organics and aromatic
hydrocarbons for a major manufacturer; analytical programs to support
RCRA compliance; provision of analytical support for the identification
of hazardous waste material for a metal manufacturer; and analysis of
water, sediment and biological tissue samples for PCBs.

Mr. HOI designed OBG Laboratories and purchased instrumentation to
provide the following capabilities: Gas chromatography/mass
spectroscopy, automated instrumentation, microbiology, virology, atomic
absorption, wet chemistry, specific ion electrode chemistry, NMR, ESR,
quality control, methods development, infrared and ultraviolet
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David R. Hill__________________________________OBG Laboratories. Inc.

spectroscopy, X-ray crystallography, electron microscopy; interpretation
and review of analytical results; oversee a co-op program with area
community colleges; oversee analysis of drinking water, wastewater, and
industrial effluents; assist in the design of a computerbased laboratory
data system; quantitative and qualitative analysis of chlorinated
hydrocarbons; fingerprinting organics via liquid pardoning and gas
chromatographic analysis; proficient in analytical techniques for
wastewater analysis.

In addition, he has directed the following specific projects:

Confidential - Ground water monitoring program to assess the extent of
volatile halogenated organic contamination. Generation of 40-60 samples
per week for three years.

USEPA - Supervise a contract laboratory program (CLP) for the analysis
of dioxin samples from throughout the US.

Sangamo Weston, Inc. - Oversee the analytical portion of a remedial
investigation at a USEPA Superfund site. Program generated over 500
samples for priority pollutants and dioxin analysis.

General Electric Company - Supervised the development of congener
specific PCB analysis.

Gibbs & TTH1, Inc. - Supervise data validation of analytical program
associated with a state-wide Phase 31 hazardous waste investigation into
potential abandoned site.

BlasJand & Bouck Engineers - Oversaw a large analytical program that
required 48 hour generation of 200 PGBs per day.

Blasland & Bouck Engineers - Provide data validation services for TCL
analysis.

Blasland & Bouck Enginee** - Performed laboratory audit to verify the
subcontractor's ability to provide analytical support on a hazardous waste
program.

Schenectady Chemical, Schenectady, NY - Oversee analytical program
for RCRA Part B permitting documentation.

Harter Secrest &. Emery Attorneys, Rochester, NY - Direct analytical
program in response to state marshall's investigation of alleged improper
hazardous waste disposal.
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David R. Hill

New York State Department of Environmental Conservation - Spill
prevention program - involves the fingerprinting of petroleum products
in surface waters and potable water supplies to determine the possible
source.

Confidential - Oversee hazardous waste analytical program which is on
New York State Superfund list. Initially, indicator parameter wQl be
analyzed to determine extent of contamination followed by more
extensive characterization of soil and ground water from the site.

Department of Environmental Conservation, Syracuse, NY -
Characterization of hazardous waste at fire demolition site. Immediate
response needed due to public health concern.

Department of Environmental Conservation, Waterfbrd Pilot Plant,
Albany, NY - Analysis of water samples from the pilot plant for the
treatment of halogenated organics, including PCBs, using granular
activated carbon, macroreticular resins and filtration.

Monsanto Company - Collaborative testing program for evaluation of
methods to analyze purgeable halogenated aliphatic and aromatic
hydrocarbons. Methods 601, 602, 50L1 and 50L2.

Southwest Research Institute - Collaborative testing program for
evaluation of methods for phthalate ester compounds. Method 606.

Onondaga County, NY - Combined sewer overflow characterization
analysis; Onondaga Lake and Creek Monitoring analysis; Onondaga
County Industrial Waste Study Analysis.

PUBLICATIONS &
MANUSCRIPTS

Manuscripts

Evaluation of New York Bight Lobsters for PCBs, DOT, Petroleum
Hydrocarbons, Mercury and Cadmium. Hill, David R^ Roberts, Alan E^
Tifft, Eowx.. C Jr., Bulletin of Environmental Contaminations and
Toxicology 29, 711-718 (1982).

Studies of Certain Inorganic Nutrients in Cazenovia Lake. (Thesis) Hill,
David R^ Syracuse University, December 1979.

Publications

Characterization of Industrial Wastes by Evaluating BOO, COO and
TOC HilL David R, Spiegel. Stuart J., Journal Water Pollution Control
Federation, Vol. 5211, November 1980.
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Loss of Polychlorinated Biphenyl Homolognes Daring Chromium
Trundde Extraction of Fish Tissue. TTifl, David IL, Spiegd. Stuart L,
Szeiewskx, Michael J, Tlfft, Edwin C, Jr, Analytical Chemistry, 51:14,
December 1979.

BOD, TOC and COD in Industrial Wastes. HO, David R-, Spiegel,
Stuart Jn Industrial Wastes, 21, November/December 1979.

A General Nutrient Evaluation of Cazenovia Lake. Hffl, David IL, 1977,
(Lake Report 2), p. 80-88, Effler, S.W^ Rand, MJL (eds) Cazenovia
Lake Study, 1 - Initiation Department of Civil Engineering, Syracuse
University.
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OBG Laboratories, Inc.
A. Robert Martin

Manager of Analytical Services

PROFESSIONAL
PROFILE

Education

Mr. Martin joined O'Brien & Gere companies in 1982 after working for
seven years in the field of analytical chemistry. He managed the Trace
Organics Section for seven years and in 1988 was promoted to Manager
of Analytical Services. In this role he manages the day-to-day operations
of the laboratory.

Northeastern University, 1977, BA/Bioiogy

TECHNICAL
EXPERTISE

The analysis of environmental samples for organic and inorganic
chemicals using analytical methods developed by EPA in support of
the Safe Drinking Water Act, dean Water Act, RCRA and
Superfund. Special emphasis in the areas of gas chromatography.

REPRESENTATIVE
PROJECTS

As Manager of Analytical Services, Mr. Martin's responsibilities include
the supervision of thirty-one chemists, technicians and clerical staff, the
coordination of analytical activities and the review of reports.

Mr. Martin's accomplishments during his seven years as group leader for
the Trace Organics Section included the introduction of CLP pesticide
analysis to the group, the incorporation of capillary chromatography to
the 600 series methods, the development of petroleum analytical
methods, and the recent introduction of VOC testing under the Safe
Drinking Water Act.

Before joining the firm, Mr. Martin supervised a wastewater chemistry
laboratory in New Jersey. There he introduced trace metal and gas
chromatography capabilities to the operation and organized the
documentation of the wet chemical section to meet state requirements.
Typical programs include the measurement of waste treatment
performance, the determination of lake deterioration in local
communities and industrial pretreatment programs.

Between 1978 and 1980 Mr. Martin directed a gas chromatography
laboratory in Virginia. Typical programs included: the monitoring of
sediment and water samples from across the country for organochlorine
pesticides and criazine herbicides, the measurement of PCBs in oils,
sludges, soils and water collected under PCS compliance programs, and
the validation of analytical methods for the measurement of PCBs in
transformer oil, hydraulic fluids, capacitor fluids and waste oils.

Representative recent and current programs include:

Department of Environmental Conservation - Provide sampling and
analytical services for the oil spill response program for the past nine
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years. Laboratory services include fuel oil identification, ground water
and soil testing for petroleum products.

Confidential Industrial Client - Supervised the analytical portion of a
large ground water monitoring and remediation program. Analyses
focuses primarily on volatile organics and chemicals in more than 180
ground water monitoring wells and 16 activated carbon treatment
systc as. OBG Laboratories has satisfied this diem for over ten years.

Blasland and Bouck Engineers, P.C - Oversee and supervise analytical
programs in support of PCS investigations, underground tank removals,
RI/FS programs and ground water monitoring.

Woodward-Clyde Consultants - Provide PCS, cyanide, flouride and PNA
analytical services to this environmental consulting firm and their client,
a major aluminum manufacturer. Programs include soil and sediment
investigations and quarterly ground water monitoring. Laboratory data
packages are prepared in a validatable format.

GECOS International - Manage the analytical portion of PCS and ?
investigation and remediation program. Hundreds of soils were analyzed
for PCBs and HCB by EPA Method 8080. Full evidence report packages
were prepared and found acceptable by NYSDEC

Special Metals Corp. - Sanitary landfill investigation for potential
hazardous waste contamination. Surveys included PCS testing, volatile
organic testing and full priority pollutants.

Monsanto Company • Provide analytical services for a ground water
remediation program. Services included priority pollutants, total organic
halogens and formaldehyde testing,

Safe Drinking Water Act - Analysis of municipal water supplies for
volatile organic compounds (VOCs) by EPA 500 methodologies.

Alcan Corporation - Analysis of process water, oils, sediments and
concrete for PCS compliance.

Maestri Site - Site investigation and development of interim remedial
measures, requiring NYSDEC ASP CLP.

Evans Chemetics - Industrial landfill investigation requiring full NYS
DEC ASP CLP.
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OBG Laboratories, Lux
Michael N. Petterelli

Manager of Analytical Services

PROFESSIONAL
PROFILE

Education

Mr. Petterelli joined the O'Brien & Gere companies in 1983. In 1989 he
became Section Leader of the Trace Metals section and in 1992 was
promoted to Manager of Analytical Services.

Alfred University, 1982, BA/Chemistry
Principles and Applications of ICP Spectroscopy, Thermo Jarrell Ash

Corporation, 1988
Environmental Analytical Chemistry, ACS Short Course, Pittsburgh

Conference, 1989

TECHNICAL
EXPERTISE

CLP and NYSDEC ASP Inorganic Analyses
Quality Assurance/Quality Control
Analysis of industrial wastewater, ground water, sediments, sludges,
extracts, air and other matrices for inorganic parameters using a
variety of classical and instrumental methods

REPRESENTATIVE
PROJECTS

As Manager of Analytical Services, Mr. PetterelH's responsibilities
indude the supervision of chemists and technicians, the coordination of
analytical activities, the development of analytical methodologies, data
validation, data reduction, project management, marketing of services,
and the review and reporting of analytical data.

Mr. Petterelli's experience has induded the direction and supervision of
an inorganic chemistry laboratory with varying capabilities. His
responsibilities have involved the purchase, incorporation, operation and
maintenance of atomic absorption, atomic emission, AutoAnalyzer, and
inductively coupled plasma systems. Other responsibilities have induded
analytical protocol development, inorganic CLP deliverables report
preparation, CLP data validation, on-site sampling, and quality control
review.

Participation in various projects has provided experience with EP
Toxicity and TCLP analysis, drinking water analysis, ground water
monitoring programs, air monitoring programs and hazardous waste
analysis.

Representative projects indude:

Special Metals Corp. - Investigation of sanitary landfill for potential
hazardous waste contamination. The study involved analysis of soil
borings and ground water samples for full priority pollutants.

Remington Arms Co. - Program involving SPDES permit testing and
analysis of ground water from a hazardous waste site.
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PPG Industries, OH - Hydrogeologic study of several sites to provide
data for waste disposal site assessment

Woodward-Clyde Consultants - Ground water investigation of a
hazardous waste site. Services included analysis for mercury, TOX,
TOC, TKN,and phosphorus. Contract laboratory protocol was followed.

Electronics Manufacturer - Analysis of a variety of environmental
samples including water, air, oil, sediment, and sludge for priority
pollutants.

J.T. Baker Inc. - Analysis of soil samples for priority pollutants.

Amperex Electronics Corporation - Analysis of soil and ground water
samples for the USEPA target compound list

Peter Cooper Corporation - Analysis of ground water, surface water, and
soil samples for a variety of organic and inorganic parameters.

Westchester County, NY, City of Jamestown, NY, City of Schenectady,
NY, City of Poughkeepsie, NY - Analyze influents, effluents, and sludge
samples for priority pollutants. Results were used to develop
contaminant mass balance throughout the treatment plant processes.

Onondaga County, NY - Industrial-municipal effluents analyzed for
priority pollutants.

Rhino Trust, Brooklyn, NY - Supervised the analysis of soil samples for
heavy metals and base neutral organics in order to characterize
subsurface conditions and define the environmental quality of the site.

Envirocomp, Westfield, MA - Coordinated the analysis of ground water
samples for volatile and semivolatile organics.

Richards-Gebaur AFB, MO - Supervised analytical services associated
with spill and burn pit areas. Heavy metals and petroleum hydrocarbons
were both quantified and qualified.

Sair Aviation, Syracuse, NY - Coordinated sampling and analysis of
samples for volatile organics analysis in order to fulfill NPEDES
requirements.

Confidential - Involved in an analytical program to support RCRA
compliance. Program included EP toxicity and TCLP extraction of solid
and semi-solid matrices with subsequent analysis for trace metals.
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Iron and Steel Manufacturer - Ground water monitoring program for a
hazardous waste disposal site.

Organic Chemical Manufacturer - Characterization of lagoon cores for
appropriate disposal alternatives. Analyses included EP Toxicity

_ _ _ . _ . -characterization for possible hazardous waste classification.

Energy Answers Corporation - Preparation and analysis of EPTOX and
TCLP extracts.

Transit America Corporation - Analysis of water, air, sofl, and EP
Toxicity extracts for a variety of parameters.

Fairfax County, VA - Managed the analysis of bottom and fly ash for
EPTOX and TCLP metals in order to characterize the ash stream from
a resource recovery facility.

Confidential - Managed the analysis of ash residue from resource
recovery facilities to characterize ash streams according to RCRA.
Analytical procedures included Extraction Procedure (EP) Toxicity,
Toxicity Characteristic Leaching Procedure (TCLP), Distilled Water (DI)
Extraction, and carbon dioxide saturated DI water extraction followed by
trace metals and wet chemistry analyses.

NL Industries, Inc. - Analysis of soil and water samples from a national
Superfund site. Complete CLP deiiverables were provided

Confidential - Analysis of soil samples for the New York State
Hazardous Substance List using USEPA Contract Laboratory Protocols.

Amphenol Corporation - Soil, water, and air samples from a landfill site
analyzed for the hazardous substance list compounds in accordance with
CLP procedures.

Edward Alien Landfill, NY - Analytical services project manager for
analyses performed according to NYSDEC ASP requirements.

Confidential - Supervised analysis of participates and sulfur dioxide as
required by a resource recovery facility's air permit.

Newman Crosby Steel, Inc. - Directed the analysis of workplace air
samples for Trace Metals and PCBs.

Pitney Bowes, Inc. - Directed the analysis of air samples for trace metals.

Hoechst-Ceianese, Inc. - Supervised the analysis of air pollution samples
for lead, cadmium, zinc, and copper.
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Occidental Chemical Corp. - Analysis of ground water samples from a
landfill containing hazardous wastes. All work was performed under
CLP protocols.

General Motors Corp. - Involved in a ground water monitoring program.

US Army Corps of Engineers - Supervised laboratory analysis related to
a comprehensive water quality survey.

Reynolds Metals, Inc. - Analysis of ground water samples for trace
metals and various inorganic parameters.

Moog Automotive, Maryville, MO - Supervised the analysis of a
quarterly ground water monitoring program for trace metals.

Gibbs & Hill Consultants - Provided data validation on analytical data
performed according to NYSDEC CLP protocols.

Blasland & Bouck Engineers, P.C. - Coordinated the on-site audit of an
environmental laboratory for compliance with the requirements outlined
in the NYSDEC Analytical Services Protocols (ASP), September 1989.

Wehran, NY, Inc. - Prepared a data validation report for samples
analyzed according to NYSDEC ASP Inorganic Superfund requirements.
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Coleen C Burke
QA/QC Cooniinator

PROFESSIONAL
PROFILE

Education

TECHNICAL

Ms. Burke joined OBG Laboratories, Inc. in April 1989 as QA/QC
Coordinator. Her previous experience includes the generation of EPA
CLP reports for inorganic anaiytes.

SUNY Geneseo, 1987, BA/Mathematics, minor Computer Science

EXPERTISE
* Quality control supervision
• Data validation

REPRESENTATIVE
PROJECTS

Ms. Burke's responsibilities at OBG Laboratories, Inc. include overseeing
the Quality Control (QC) program and verifying that all daily QC is
being performed She is also responsible for generating Quality Control
charts and updating control limits for all parameters analyzed by the
laboratory.

Ms. Burke has participated in the on-site laboratory inspections from die
states of New York and Pennsylvania. She has pursued laboratory
certification in the states of Florida, Massachusetts, Tennessee and North

She helped develop the statistical portion of the UMS in order to be
able to generate control charts showing warning and control limits.
Control limits can be easily updated yearly or whenever statistically
deemed necessary.

Ms. Burke performs data validation on analytical packages generated by
other laboratories. The data is monitored for contract compliance and
deficiencies as required by both the NYSDEC and USEPA CLP
deliverables.

She has also trained as a sample custodian to receive and tag samples for
CLP work, prepped containers for sample collection making sure die
proper container and preservative is used and has checked to verify
samples are stored properly after receipt at the lab.

She has worked on preparing disk deiiverables for NYSDEC-ASP
proficiencies for pesticide/PCB data using the Terwilliger software.

Ms. Burke has put CLP reports cogether for clients and for certification
purposes. She has prepared case narratives to go along with these
reports.
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OBG Laboratories, Lie.
Harold H. Trimm, PhJD.

Radiochemical Section Supervisor

PROFESSIONAL
PROFILE

Education

Professional
Affiliations

PATENTS

EXPERIENCE

Post-Doctoral Research Fellow in Physics
Qarkson University, 198L PhJD./Chexnistry - Emphasis in Inorganic

Solution Kinetics and Thermodynamics
darkson University, 1978, MS/Chemistry
darkson University, 1976, BS/Chemistry

Chairman, Binghamton Section, American Chemical Society
Sigma Xo, Honorary Research Fellowship
Association of Official Analytical Chemists
American Institute of Chemical Engineers
Cum Laude Society

'Monitoring Deflocculated Particles in a Suspension", B.R. Jennings, ELH.
Trimm, T.W. Webb and DJ. Watson, European Patent Application
10730 (1984).

"Monitoring Deflocculated Parades in a Suspension", B.R. Jennings, HLH.
Trimm, T.W. Webb and DJ. Watson, U.S. Patent Application (1984).

Consultant, Dunning Analytical Laboratories, in the area of forensic,
environmental, and health issues related to chemical exposure.

Radiation Safety Committee Member, Broome Community College,
Binghamton, New York.

Expert witness testimony for environmental and forensic matters.

Chairman and Analytical Professor, Broome Community College.

Right-To-Know Resource Person, Broome Community College.

Analytical consultant for Thompson / iodizing, Universal Instruments
and New York State Electric and Gas Company.

Consultant, English China days Ltd.

Research Fellow in Electro-Optics, Brunei University, Uxbridge,
Middlesex, England.

Research Associate in Fast Reaction Kinetics, Clarkson University,
Potsdam, New York.

Radiochemical Research Assistant, Brookhaven National Laboratories.
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PUBLICATIONS AND Publications
PRESENTATIONS

*A Thermodynamic Study of Magnesium (II) Interactions with Mono
and Dinudeotides", HJL Trimm and R.C Patei, Inorganica Chimica
Acta, 35 (1979) 15-21.

Thermodynamic Analysis of a Coupled Chemical Reaction*, HJEL
Trimm, R.C. Patei, and H. Ushio, J. Chm. E±, 56 (1979) 762-766.

"Simultaneous Determination of Kinetic and Thermodynamic
Parameters from Fast-reaction Kinetic Measurements', HJEL Trimm, H.
Ushio, and R.C. Patei, Talanta, 28 (1981) 753-757.

Thermodynamic Parameters of Coupled Chemical Reactions from
Temperature Jump Relaxation Amplitudes", H. Ushio, HJL Trimm, R.C.
Patei, and MD. Zemany, J. SoL Chem. 10 (1), (19811) 39-50.

"Determination of Proteoglycan Dimer Geometry by Electric
Birefringence", HJL Trimm, and B.R, Jennings, Int. J. BioL MacromoL,
4 (6), (1981) 370-371.

The Study of Proteoglycan Interactions by Electro-Optics', HJL Trimm
and B.R. Jennings, Croatia Chimica Acta, 56 (4), (1983) 803-808.

"Study of Hyaluronic Acid Flexibility by Electric Birefringence", HJL
Trimm and B.R. Jennings, Biochem. J., 213 (1983) 671-677.

"Electric Birefringence, a Simple Apparatus for Determining Physical
Parameters of Biological Macromolecuies", HJL Trimm, K. Parsiow, and
B.R. Jennings, J. Chem. EcL, 61 (12), (1984).

The Transient Kerr Effect", HJL Trimm, B.R. Jennings, and El Parsiow,
Eur. J. Phys. 5 (1984) 88-93.

"A Fibre-optics Sensor for Flocculation Detection by Electric Field Light
Scattering", HJL Trimm, B.R. Jennings, and K. Parsiow, Optics and
Laser Technology, December 1985.

"Determination of 1,1-Dimethylhydrazine in Apple Juice" (given at the
Toronto ACS meeting, 1988) P. Beauseigneur, HJL Trimm, and MJ.
Costeilo.

Presentations

Third Chemicai Congress, ACS, Toronto, 1988
Analytical Colloquium, SUNY, Binghamton, 1984
British Connective Tissue Society, Southampton, UK, 1982
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The Dielectric Society, Cambridge University, UK, 1982
Colloid and Surface Institute, Cavtat, Yugoslavia, 1982
ACS National Meeting, Washington, D.C, 1979
NERM 10, Oarkson University, 1978
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OBC Laboratories, Inc.
Thomas A. Alexander

Section Supervisor

PROFESSIONAL
PROFILE

Education

Mr. Alexander joined OBC Laboratories, Inc. in 1980 as a Senior
Laboratory Technician. He was promoted to Chemist in 1984, Senior
Chemist in 1987 and to Section Supervisor in 1989.

SL Lawrence University, 1977, BS/Biology

TECHNICAL
EXPERTISE

Gas chromatographic analysis of industrial wastewater
Municipal drinking water
Ground water, sediments, sludges, and solvents for
hydrocarbons
Toxicity characteristic leaching procedure (TQLP)

organic

REPRESENTATIVE
PROJECTS

Mr. Alexander is responsible for the supervision of three chemists and
two senior laboratory technicians. His experience with the firm includes
the supervision of projects dealing with ground water monitoring, lagoon
closure, petroleum spill response, CLP characterization, potable water
monitoring, RCRA compliance, tank removal and RI/FS. His
supervision includes reviewing quality assurance project plans,
supervising the analytical work of his section, compilation of the
analytical work of other sections and formatting the results into a data
report format.

Mr. Alexander has participated in the following projects:

Confidential - An ongoing ground water and- industrial wastewater
monitoring program to assess the extent of volatile halogenated
organic contamination.

Confidential - Involved in an analytical program to support RCRA
compliance.

Monsanto Company - Collaborative testing program for the
evaluation of methods to analyze purgeable halogenated aliphatic and
aromatic hydrocarbons. Method 601, 602, 501.1 and 501JL

Poughkeepsie, NY - Analytical portion of current process
optimization study for the removal of trihaiomethanes.

Westchester County, NY - Involved in an industrial pretreatment
program.

Gunlocke Company - Analysis for specific organics at a possible State
Superfund site.
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Engiehard Corp., NJ, ECRA program - Analysis of water samples for
organic?;.

TRW - Analysis of samples from a hazardous waste disposal site.

New York State Department of Environmental Conservation Spill
Prevention Program • The qualitative and quantitative analysis of
samples containing petroleum products resulting from petroleum
spills.

Sangamo Weston, Inc. - Analysis of samples from a national
Superfund site.

Remington Arms, New York • A hazardous waste investigative site.
Analysis required under a SFDES Permit.

Cornell University, NY - Ground water monitoring program for
specific volatile organics.

Major Organic Chemical Manufacturer - Ground water investigation
of a hazardous waste site following a contract laboratory protocol

Confidential - RI/FS for volatile and semivolatile organics.

Smith Corona Corporation - TCL-CLP hazardous characterization
program and a supplemental remedial investigation program.

Empire State Electric Energy Research Corp. - A wood preservative
mobility study.

IBM Corp. - Volatile organic analysis according to NYS TCL-CLP
specifications to support tank closure and removal

Ordnance Products Inc. - Site assessment evaluation for volatile and
semivoiadle organics.

Dow Chemical • Supervision of the extraction and analysis of soil
samples using the TCLP methodology.

U.S. Army Corps of Engineers - Site assessment evaluation of
drinking water for principal organic contaminants.

Allied-Signal. Inc. - NYSDEC-ASP investigation program.
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Anthony Crescenzi

GC Semivolatile Section Leader

PROFESSIONAL
PROFILE

Education

Mr. Crescenzi joined OTJrien & Gere Engineers, Inc. in 1980, was
promoted Senior Chemist in 1987, and to Section Leader in 1989.

SUNY College of Environmental Science and Forestry, 1980 BS/Biology

TECHNICAL Gas chromatographic analysis of environmental and industrial waste
matrices for semivoiaule organic compounds

REPRESENTATIVE
PROJECTS

Mr. Crescenzi supervises a staff of six chemists and technicians in the
Gas Chromatograph section which is responsible for trace level organic
analysis of surface water, ground water, hazardous waste, industrial
waste, sediments, air, and biological tissues. He has been involved with
programs which have included the analysis of various matrices for
organochlorine pesticides, PCBs, chlorophenoxyacid herbicides,
poiyaromatic hydrocarbons, phthalates, phenols, and petroleum
hydrocarbons.

He is also experienced with USEPA contract laboratory protocol for
quantitating compounds on the target compound list. This includes
sample documentation, chain-of-custody, sample processing, analysis, and
reporting of data.

Other laboratory experience includes wet chemistry analysis of various
anion and cation concentrations by gravimetric, titrimetric,
potentiometric, spectrophotometric, and coiormetric techniques.
Representative projects include:

Beveridge & Diamond • Analysis of over 400 samples for pesticides,
PCBs, AE/BN screen for a site remediation under the superfund
program. Samples prepared and analyzed by CLP for possible use in
litigation.

Evans Chemetics - Analysis for substances of concern and those on the
hazardous substances list utilizing the contract lab protocol.

Transformer Oil Reclaimer - Measurement and identification of over 200
transformer oils for PCBs under the PCS compliance program.

Englehard Corp. - ECRA program; conducted pesticide and PCS
analysis of water and soils.

Alcan Aluminum Corp. - Coordinated and supervised a lO-day/24-hr.
PCS wipe program consisting of over 750 samples.
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Dow Chemical Corp. - Conducted PCS, pesticide and AE/BN screens
for industrial landfill. Continued chemical characterization and
monitoring of contaminants originally found.

Union Carbide Corp. - Monitoring ground water for PNA's to determine
impact of disposal

FMC Corp. - Analyzed waters to determine impact of agricultural
pesticides on ground water contamination.

Westchester County, NY - Conducted pesticide and PCS analysis of
wastewater for an industrial pretreatment program.

TRW - Analysis of PCBs from a hazardous waste disposal site.

Shering-Plough Corp. - Conducted ground water monitoring for organic
solvents.

Limnotech - Analyzed a paper manufacturer's landfill and surrounding
area for PCBs to a level of part per trillion. Matrices included water,
soil and fish.

Special Metals Corp.- Analyzed soil and water from a sanitary landfill
investigation for PCBs.

Singer Company - Supervised CLP PCS extraction and analysis of soil
and wipe samples.

GM, Massena, NY - Air monitoring for organic solvents utilizing FID.

USEPA - Successfully completed a USEPA Contract Laboratory
Program proficiency evaluation for pesticides and PCBs.
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OBG Laboratories, Inc.
Donald R. Brondou

Wet Chemistry Group

PROFESSIONAL
PROFILE

Education

Mr. Brondou joined O'Brien & Gere companies in 1969 as a field
technician He entered the laboratory in 1972 and was promoted to
Chemist in 1975. After serving as Quality Control Officer for die
laboratory he became a Senior Chemist in 1980. He presently serves as
group leader for the laboratory's Wet Chemistry Section.

State University College of New York at Morrisville, 1969 AS/Water
Resource Management

TECHNICAL » Analytical services, review and reporting of data

REPRESENTATIVE
PROJECTS

As manager of the laboratory's Wet Chemistry Section Mr. Brondou is
responsible for the supervision of a staff of six chemists and technicians,
coordination of analytical activities, review and reporting of analytical
data.

Various projects have provided experience with limnological studies,
public drinking water analysis, ground water monitoring programs, and
hazardous waste analysis. Representative projects include:

Westchester County, NY - Industrial pretreatment study. Two-year
program involving analysis of industrial waste steams, sanitary influents,
sanitary effluents, and sludges to determine the source and impact of
toxic chemicals on several sewage treatment plants.

Special Metals Corp. - Investigation of sanitary landfill for potential
hazardous waste contamination. The study involved analysis of soil
borings and ground water samples for full priority pollutants.

Remington Arms Co. - Ongoing program involving SPDES permit testing
and analysis of ground water from hazardous waste location.

Sangamo-Weston, Inc. - Hazardous waste investigation involving the
analysis of 500 sediment samples collected at a USEPA Superfund site.

PPG Industries, OH - Hydrogeologic study of several sites to provide
data for waste disposal site assessment.

Occidental Chemical Corp. - Analysis of ground water samples from
landfill containing hazardous wastes. All work was done under CLP
protocol.
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Woodward Qyde Consultants - Ground water investigation of a
hazardous waste site. Services tprfndarf analysis for mercury, TOX, TOC,
TXN and phosphorous. Contract Jaboratory protocol was followed.
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OBG Laboratories, Inc.
Lee Reichel
System Analyst

PROFESSIONAL
PROFILE

Education

Professional
Affiliations

Mr. Reichel joined OUrien & Gere Engineers, Inc. as a Programmer/
Analyst in 1974 and in 1987 became System Coordinator for the firm,
responsible for management of all CADD and microcomputer systems.
In 1991 he joined OBG Laboratories, Inc, an affiliate of O'Brien & Gere
Engineers, Incx, as a System Analyst.

Syracuse University, 1971, BS/Mathematics

Society for Industrial and Applied Mathematics
American Mathematical Society
Association for Computing Machinery
Special Interest Group on Numerical Mathematics
Special Interest Group on Symbolic & Algebraic Manipulation

TECHNICAL
EXPERTISE

• CADD and microcomputer systems

REPRESENTATIVE
PROJECTS

Developed a database for a Laboratory Information Management System
(LIMS) using Oracle software. The system includes sample tracking,
quality control, report generation and client invoicing functions.

Developed a variety of computer applications involving data handling.
Representative projects include programs to:

- Perform finite element analysis of structural designs.

- Three dimensional analysis of 200' stiff leg clearance crane.

- Static, dynamic and response spectrum analysis of 330' high
Madrigal Dam, DJR.

Conduct computer highway and earth work design, including
multi-span bridge girder analysis.

Computerize results of sewer system evaluation surveys and
infiltration/inflow analyses for the cities of Washington, DC,
Boston, Philadelphia and Syracuse and for the County of
Westchester.

Monitor precision and accuracy of analytical procedures in
environmental chemistry.

Perform dynamic routing of stormwater flows through major
storm drainage systems for the cities of Washington, DC, Boston,
Syracuse, Rochester, Poughkeepsie and Charlotte.
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Computerize the logging, updating and tracking of shop drawings.

• Perform digital plotting of laboratory, highway, infiltration/inflow,
hydraulic and hydrologk data.

• Write engineering and scientific programs on PCs using the C
programming language.

- Write programs to convert and transfer CAD drawing files
between different computer platforms

- Design and implement a client/server, distributed Laboratory
Information Management System (LIMS) using Oracle software
on PCs.
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EMPLOYEE SAFETY PROGRAM

November 1989
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GENERAL POLICIES

PURPOSE

Health and safety protection is everyone's concern. Providing the training, facilities and
equipment to best assure the health and safety of employees is one of the most important
obligations of an employer. Federal, state and local laws and regulatory compliance make it
a legal requirement

Safety in the laboratory can only be achieved through good judgement by informed,
conscientious employees who learn to work with and to accept the responsibility of working
with hazardous materials. It is the responsibility of every employee to utilize the provided
training and understand the proper methods of safely handling hazardous materials which
he or she may come in contact with in the laboratory environment.

The purpose of this manual is to outline the general policies and guidelines associated with
health and safety for employees of OBG Laboratories.

APPROACH

Good laboratory practice requires mandatory safety rules and programs. These rules and/or
codes should reflect the hazards that are present and must be based on both the participation
of both employees and management. The program must include regular safety inspections,
training sessions, safe disposal procedures of waste chemicals, and regular monitoring of all
environmental controls, such as ventilation systems, and safety equipment.

In order to adequately inform employees, a formal, amendable document has been developed
to provide guidance to ail laboratory workers so that they can perform their work safely. Each
employee has the responsibility to read and understand this manual. Should questions arise
during the reading of this document or while performing one's tasks, immediately ask your
supervisor. Safety Officer, Lab Manager or Vice President. -

It is a prudent practice to avoid working in the laboratory alone. Arrangements shall be made
by the Group Leader for the assignment of a "buddy" system. Alternatively, the building
security guard shall be asked to check on those workers present during off working hours.

In order to eliminate the potential for accidental ingestion of hazardous materials in the
workplace, eating, drinking and smoking are not permitted in work areas in which hazardous
materials are present, and employees are strongly encouraged to wash their hands thoroughly
prior to eating, drinking, or smoking elsewhere.

Currently, the "key players* in the Safety Program are:

Vice President - David R. Hill
Lab Manager - A. Robert Martin
Safety Officer - Cheryi M. Coffee
Hazardous Waste Officer - Russell J. Pellegrino

November, 1989
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EYE AND FACE PROTECTION

PURPOSE

The primary goal of proper safety equipment and practices is to prevent or minimize injuries
to personnel or damage to facilities. Eye protection is required and supplied to all laboratory
personnel who work in locations where chemicals and samples are either stored or handled.

APPROACH

SAFETY GLASSES used in the laboratory will comply with the American National Standard
for Occupational and Educational Eye and Face Protection ANSI(Z87.1). This standard
specifies a minimum lens thickness of 3mm, impact resistance requirements flammability test,
and lens retaining frames. OBG Laboratories supplies, at the corporation's expense, safety
glasses that meet the above requirements to all employees and visitors.

GOGGLES are intended for wear when there is danger of chemical splashes or flying objects.
Goggles are required to be worn where chemicals are being transferred or handled in bulk.

FACE SHIELDS which protect the face and neck should be worn when marimiim protection
from flying panicles and splashing liquids is needed. Face shields are intended for acid
digestion areas.

CONTACT LENSES should not -be worn in the laboratory. Gases and vapors can be
concentrated under the lens and cause permanent eye damage. In the event of a chemical
splash into the eye, it is often nearly impossible to remove the contact lens from the eye
because of involuntary spasms of the eye lid. Persons who must wear contact lenses under the
care of an opthamoiogist should consult with the Laboratory Manager and Safety Officer.

All protective eye and face equipment should be kept in a clean well-maintained manner.
Employees should see the safety officer for assistance in the supply and selection of safety
eye wear.

November, 1989
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GLOVE USE AND SELECTION

PURPOSE

Effective personal protection is essential for any person who may be exposed to potentially
hazardous substances. Skin contact is a potential source of exposure to toxic materials. Thus,
it is important to. take the proper steps to prevent such contact.

APPROACH

Wearing the appropriate gloves will protect your hands from injuries, shock, or chemical
contact, as well as freezing and burns. When selecting gloves, there are several performance
factors to consider

PENETRATION - the flow of a liquid through seams, pores, or imperfections
in the material.

DEGRADATION - the reduction in one or more physical properties of a
glove due to chemical contact. This is especially critical where the potential
for sample contamination exists.

PERMEATION - the process by which a chemical can pass through a
protective film without going through visible openings.

Gloves are located in the supply stock room as well as throughout the lab. Specific questions
on glove fit, selection or use should be directed to the Safety Officer and the Section Leader.

Available gloves in stock are:

POWTJERED VINYL - protects against a variety of chemicals, contaminants, and irritants.
They are suitable for most laboratory applications.

LATEX - nonsterile gloves made from surgical grade latex

POLYETHYLENE - low-cost, light-duty hand protection

NTTRILE - tough finish nitrile that resists punctures, cuts, and water permeability

NEOPRENE-NATURAL LATEX - skid proof tread that provides a sure gri,. for safety
(orange)

NEOPRENE-100% NATURAL LATEX - neoprene over 100% natural latex that provides
excellent dexterity combined with heavy duty chemical, abrasion, puncture and tear
resistance (blue)
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GLOVE USE AND SELECTION (continued)

STANZOEL - PCS tested neoprene that provides maximum protection against PCBs

ZETEX - HigJi tensile material that conducts heat radially, enabling it to withstand
temperatures up to HOOF

As always, conscienceous personal hygiene and frequent hand washing will help in
potential contact hazards.

The following table lists several commonly used solvents and the recommended glove.

CHEMICAL RECOMMENDED GLOVE

Acetic Acid
Acetone
Ammonium Hydroxide
Asbestos
Benzene
Carbon Disulfide
Chloroform
Freon
Fuel Oils
Gasoline
Hexane
Methanol
Methylene Chloride
Mercury
Nitric Acid
PCB/Pesticides/Herbicides
Propanol
Sodium Hydroxide
Sulfuric Acid
Toluene

neoprene, latex, nitrite
latex
neoprene, latex, nitrite
neoprene, latex, nitrite
neoprene, latex, nitrite
neoprene, latex, nitrite
neoprene, latex, nitrite
neoprene, latex, nitrite
nitrite
nitrite
latex
neoprene, latex, nitrite
neoprene, latex
neoprene, latex, nitrite
neoprene
latex
nitrite
neoprene, latex, nitrite
neoprene, latex, nitrite
neoprene, nitrite
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RESPIRATORY PROTECTION

PURPOSE

Provisions for the use of respiratory protection are provided here. Normally, engineering
(facility) controls and appropriate employee work practices will negate the need for routine
use of respirators as a means of employee protection. Respirators are not routinely required
for typical work efforts and conditions.

However, under specific conditions or in special situations, additional employee protection
in the form of negative pressure, air purifying respirators (half- or full-face) may be needed.
Such conditions would include handling open volatile materials (e.g. wastes containers) in an
enclosed area, or during operations involving close handling of such materials while a hood
is temporarily inoperational.

APPROACH

In accordance with OSHA's standard practices, and as specifically designated in 29 CFR
1910.134, engineering (facility) controls and work practice controls are established as a
priority over the use of respirators. Engineering controls include general ventilatioa, local and
adjustable ventilation exhaust systems, and standard fume hoods. Work practice controls
include activities such as proper materials handling, storage, employee training and
awareness, and the proper uses and regular inspection of hoods.

Should conditions develop which would require the use of respirators, the Safety Officer is
to be contacted. She will evaluate the conditions and select the appropriate respirator.

All aspects of 29 CFR 1910.134 would be adhered to, including the following aspects of a
minimally acceptable Respiratory Protection Program:

/. Written Standard Operating Procedures on Selection and Use

Half-face, negative pressure respirators shall be used in the laboratory, when deemed
necessary by the Safety Officer. This would be only under conditions of a high
potential for inhalation exposure of toxic vapors, gases, fumes, dusts, mists or other
particuiates. Each respirator will be worn snugly to the face, with straps tightened
appropriately over the head and behind the neck. Each respirator must be fit-checked
(with positive and negative pressure) upon donning.

Cartridges are to be changed (and "old" ones discarded) following a total^of 12 hours
use.
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RESPIRATORY PROTECTION (continued)

2. Selection Based on Hazard of Exposure

Cartridges for the respirators will be selected and properly inserted into the
respirators, as follows:

Hazard Cartridge's)

organic vapors organic vapor
sodium hydroxide HE?A filters
acid gases (H,SO4, HC1, etc.) acid gas
dusts, fibers, etc. HEPA filters
mists, fumes, etc. HEPA filters

3. Training on Use and Limitations

Training on respirator use and limitations will take place during new employee
orientation, and during designated training sessions.

4. Cleaning and Disinfecting After Each Use

All surfaces of all respirators will be cleaned immediately following use in the
laboratory. Outside surfaces must be cleaned with a mild detergent to remove any
residual materials. All inside surfaces must be wiped clean with a disinfectant
solution.

5. Storage Protocols

Clean, sanitary, convenient facilities are needed for storing respirators. This area is
the duty of the Safety Officer. They consist of a cabinet, with ample space for the
respirators to lay flat, plastic covers to prevent dust accumulation, and cleaning
supplies/solutions and necessary maintenance equipment, spare cartridges, etc.

6. Inspection and Maintenance During Cleaning

All personnel will inspect the respirators for integrity, wear, damage, etc. during
cleaning. Should maintenance of any portion of the respirator be needed, as noted
during inspection, this must be brought to the attention of the Safety Officer.

7. Surveillance of Employee Exposure and/or Stress: and
8. Regular Inspection and Evaluation of the Program

The Safety Officer, Lab Manager and Vice President must regularly review the use
of and observe, in practice, employee use of respirators. Problems, difficulties,
potential overexposures or stress must be corrected upon discovery. This may involve
the assistance of an O'Brien & Cere Engineers, Inc. Industrial Hygienist.
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RESPIRATORY PROTECTION (continued)

9. Medical approval

Medical approval for employees for negative-pressure respirator use is incorporated
into the Medical Surveillance portion (Section 9 ).

70. Only NIOSH/MSHA Approved Respirators Are To Be Used

All respirators purchased and/or used by OBG Laboratories must have NIOSH/MSHA
approvaL For consistency, these should all be of the same brand and model, whenever
possible. Suggested brands include 3M and Willson.

1L Fit-Testing

All OBG Laboratory employees that wear a respirator will be fit-tested by an O'Brien
& Gere Engineers Industrial Hygienist prior to using the respirator. A qualitative fit
test will be conducted and results recorded by the Safety Officer.
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CHEMICAL HANDLING, STORAGE, AND DISTRIBUTION

PURPOSE

The achievement of safe handling and use of hazardous substances is important for all those
involved with it. Material safety data sheets, which give physical property data and
toxiologicai information, are readily available to each employee to aid in the understanding
of the safe handling and use of each chemical in the workplace. These are available as part
of the existing Hazard Communication Program. The Safety Officer and Lab Manager can
provide more details on the Haz Comm Program.

APPROACH

It is necessary that all substances be received at the chemical stockroom prior to distribution.
No container of chemical or compressed gas cylinder should be accepted for use in the
laboratory that does not have an identifying label.

There is a wide range of issues associated with appropriate chemical storage. Insufficient or
inappropriate storage of incompatible chemicals and poor housekeeping can create hazards.

Stored chemicals should be examined at periodic intervals. Those kept beyond their shelf-
life or those that may have deteriorated should be safely disposed of. Any employee who sees
any container in poor or inappropriate condition should notify the Safety Officer.

Centralized storage of bulk quantities provides the best method of mintTpiging the impacts of
potential hazards. Storage of chemicals on bench tops is undesirable. They are unprotected
against fire and the containers are more readily knocked over. The analyst should return all
chemicals to the proper storage at the end of the day or following completion of a specific
analysis. Flammable liquids shall be stored in cabinets designed for flammable storage. Acids
and bases shall be stored in trays made of polyethylene contained in designated cabinets.

Laboratory refrigerators are to be used for chemical storage only. All containers shall be
properly labeled and food must never be placed in them. All food items should be stored in
the refrigerators provided in the lounge or the designated food refrigerators.in the lab.
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CHEMICAL DISPOSAL

PURPOSE

It is the responsibility of all employees to follow the OBG Laboratories procedures for the
proper disposal of chemical wastes. Waste should be transferred in a manner that is safe and
acceptable to disposal operations.

APPROACH

All persons using chemicals in the laboratory should be generally aware of the toxic properties
of the substance, through a review of the applicable MSDS. Generally, there are local
regulations about pennissable discharges down the drain. In general, only dilute water-
soluble substances may be disposed of in the laboratory sink. Strong acids and bases should
be diluted before they are poured into the sewer system. Toxic, malodorous, or lachrymatory
(eye irritating) chemicals should not be disposed of down the drain. It is unlawful to
discharge these materials due to local regulation. In addition, as laboratory drains are often
interconnected, a substance that goes down one sink may well come up as a vapor in another.

Separated, well-defined wastes are easier to dispose of and are less expensive than combined
wastes. Segregation of two or more types of wastes is required. Four types of solvent wastes
are currently segregated: chlorinated (methyiene chloride), non-chlorinated (acetone and
hexane), PCS (liquid, or "solid free*) and PCS (solid). Because chlorinated solvents form
hydrogen chloride upon combustion, they must be segregated from other wastes destined for
incineration. Currently, solvent waste is collected into chemically- resistant plastic coated
safety containers and stored in a ventilated safety cabinet prior to transfer to an appropriate
DOT-approved 55 gallon drum prior to disposal, which are stored in the Hazardous Waste
Room. Alternatively, all mineral acid wastes are collected in a poiyetyiene DOT approved 55
gallon drum.

Should questions arise please contact the Hazardous Waste Officer, Section Leader, Lab
Manager or Vice President.
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EMERGENCY PROCEDURES AND EQUIPMENT —— ——— —— "

PURPOSE

A system should be established to ensure that accidents or emergencies are reported promptly.
Accident reporting is required by OSHA on the "OSHA Form 200 Log* to help uncover
laboratory hazards. In addition, established procedures and available equipment allow for
employees to be best prepared for and able to respond to emergency situations. To this end,
the following general procedures are to be followed. The available emergency response
equipment, tabled along with locations, are also listed below.

APPROACH

All accidents resulting in medical treatment or medical observation will be recorded. A
written accident investigation report to the responsible group leaders and division Vice
President stating the cause, effect, and recommendation for remedial efforts regarding the
accident will be made and retained by the Safety Officer as part of the safety program and
reviewed at the next safety meeting.

FIRES AND EXPLOSIONS: In the case of a fire, alert personnel and send someone for
assistance. If there is any doubt whether the fire can controlled, the following action should
be taken:

1) Notify the fire department and activate alarms
2) Confine the fire, if possible, and if not presenting a safety hazard
3) Call for medical assistance
4) Proceed with follow-up measures appropriate to the situation

CHEMICAL SPILLS: For most small scale laboratory spills, there are supplies and equipment
on hand to deal with the spill. Paper towels and sponges may be used, but should be used with
caution. When flammable solvents are absorbed with vermiculite.or sand, the resultant solid
is highly flammable. Commercial spill kits are also available in the Wet Chemistry and
Extraction Labs. If a spill should occur, the following procedures should be followed:

1) Attend to any persons who may have been contaminated
2) Evacuate personnel from the immediate area
3) Turn off ignition sources
4) Use a respiratory to avoid breathing vapors, if necessary
5) Proceed safely with the cleanup
6) Notify immediate supervisor or safety officer

OVEREXPOSURE OR PERSONAL ILLNESS/INJURY: If an employee is overcome by
accidental exposure, or suddenly feels ill or is injured, the person should immediately be
assisted, as follows:

1) Take the person away from instruments and chemicals to fresh air
2) Give the person first aid, as necessary
3) Proceed with follow-up measures appropriate to the situation

November, 1989 12

320136



Section No. ____A
Revision No. 0
Date: __10/01/91__
Page_14__of_17_

EMERGENCY PROCEDURES AND EQUIPMENT (continued)

LIST OF AVAILABLE EMERGENCY RESPONSE EQUIPMENT

FIRE EXTINGUISHERS

TYPE ADVANTAGES

Dry Chemical good on oil
and grease

DISADVANTAGES COMMENT

possible equip-
ment damage

compatible with
other agents

Carbon Dioxide good visibility
thermal damage

heavy vapor
toxic

second choice to
halon

Haion good visibility expensive
reaches hidden fires

most common for
electrical fires

EYEWASH/SHOWER;

FIRST AID KIT:

BURN KIT:

SPILL PILLOWS:

SPILL ABSORBANT:

MERCURY SPILL KIT:

Hg ABSORB POWDER:

immediate first aid drenching; delivers
a continuous flow of water

assortment of general use first aid
supplies

supplies needed to effectively treat
burns

SorbaSet, a foam like sand sorbent that
absorbes 10X its weight in solvents,
caustics and acids for spills up to i
liter

SorbaSet in a 3.5 gallon spill box for
larger spills

supplies needed to clean up small
mercury spills and prevent toxic vapor
contamination

converts elemental mercury into
metal/mercury amalgam for safe and
easy clean up.
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REVIEW AND INSPECTION

PURPOSE

The designated Safety Officer must be committed to the attainment of a high level of safety
and must work with .the individual managers to develop and implement policies and practices
appropriate for safe laboratory work.

APPROACH

It is the responsibility of the Safety Officer to routinely monitor current operations and
practices, see that mandated compliance audits are conducted, and to constantly seek ways
to improve the existing safety program. This will include a weekly inspection of all
operational safety equipment, updating of safety files, and hood monitoring. The Safety
Officer also has the responsibility for providing for regular weekly safety and housekeeping
inspections and to make recommendations for improved facilities, equipment, and training
which may be necessary.

Weekly Group meetings within the OBG Labs staff should allow a direct avenue for
employees to discuss health and safety concerns. Where this is not achievable, direct contact
with the Safety Officer should be made to resolve any health and safety issues.

Monthly meetings between the Management and the Safety Officer play an important role in
the regular review and inspection process, providing for direct transfer of information and
updating of the safety program. The monthly agenda should include items such as employee
suggestions, accident reports, violations of rules or policies, observations by any involved
parry, management updates, and any pertinent special topic.

Quarterly meeting with the staff are held to update the general staff on pertinent
developments, changes, additions, etc. Where appropriate, these are included as part of the
regular training sessions (See Training and Information Sessions").
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MEDICAL SURVEILLANCE

PURPOSE

Any person whose work involves regular and. frequent handling of materials that are acutely
or chronically toxic should consult a physician prior to and throughout such employment.
This is intended to assure a level of health and fitness appropriate to job duties and
conditions, as well as to set a base-line condition to monitor for signs or symptoms of
potential exposure.

APPROACH

OBG LABORATORIES requires and provides medical suveillance testing with an local,
independent qualified physican on a yearly basis for all employees. This service is provided
by Industrial Medical Associates (IMA), unless an employee prefers to use a personal
physician.

The medical surveillance includes a hazardous waste questionnaire, urinalysis, CBC/blood
chemistry profile, negative-pressure respirator use approval (asbestos personnel), general
review and physician consultation.

The physican reviews the employees test results and comments in writing to that employee
of any irregularity. The communication is discreet and unknown to the employer. However,
if the physican feels that there is a common phenomena among employees, the employer will
be notified to help determine the common cause.

Further information on this aspect of the safety program can be obtained from the Manager
or the Vice President.
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TRAINING AND INFORMATION SESSIONS

PURPOSE

Training classes and information sessions, such as new-employee orientation, are designed to:

- • -—- increase awareness of potential hazards in the laboratory
increase the respect for hazard potential, thereby adding a level of
safety to daily activities
develop a unified "team* approach to health and safety in the
laboratory

APPROACH

Several phases of training and information sessions are planned. These are:

- Orientation Sessions for New Employees.

These will last approximately 3-4 hours, providing introductory information
about the lab, layout, functions, personnel, the Health & Safety Program,
location of pertinent information (such as MSDS file) and emergency
equipment, a Hazard Communication Program presentation and follow-up.

- Quarterly Sessions on Pertinent Health & Safety Topics

Topics will vary, and are intended to represent topics of current concern, or
general topics pertinent to the operations of the laboratory. These sessions will
include multi-media presentations and "guest lecturers" from outside OBG
Laboratories, representing specific areas of knowledge and information.

Specific topics for the quarterly sessions may include:

- evacuation procedures and information for "team leaders"
- respiratory protection
- spill clean-up procedures
- respiratory protection
- waste disposal procedures
- chemical handling and storage
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SAMPLE CONTROL RECORD

CLIENT:

JOB

DATE REC'D:

BIN NUMBER;

LABORATORY
SAMPLE NUMBER

REMOVED
BY

DATE AND TIME
REMOVED

REASON DATE AND TIME
RETURNED
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SAMPLE CONTROL RECORD

CLIENT:

JOB I:

DATE REC'D:

BIN NUMBER:

LABORATORY
SAMPLE NUMBER

REMOVED
BY

DATE AND TIME
REMOVED

REASON DATE AND TIME
RETURNED

00

ro



Sample Custodian Signature:

Date of Sample Login:
MRS

A i r b i l l M

Client Name:

Project No.:

Bin Number :

Circle The Appropriate Response:
s^~~^\Pre3eh£7AJi5gflfejL_ 4) Sample Tag I's QLis ted /Not Listed

2) Chain-of-Custody (Presenj-yAbsent

3) Sample Tags (^Present/Absent

Intact/^ot Intact)

snj-yAbsent 5) SMO Forms Present/Absent

Chain-of
Custody
Record

CORRESPONDING Does Information
On Custody! Forms
Traffic Reports
Sample Tags Agree ?

SMO
Sample
Numbers

Assigned Lab
Numbers

Sample Tag
Numbers



Sample Custodian Signature:

Date of Sample Login: __

Airbill Number:

Client Name:

Project No.:_._

Bin Number :

1) Custody Seal

Circle The Appropriate Response;

Presen^TXbsenO 4) Sample Tag I's
Intact/Rer -*-̂ r̂ r "̂̂ _̂I Jl r Q f* r »1II LttV. LA I

ListeS/Not Listed

2) Chain-of-Custody

3) Sample Tags

Presenn/Absent 5) SMO Forms PresenttrAbsent

Present/Absent

Chain-of
Custody
Record V

CORRESPONDINGSMO
Sample
Numbers

Does Information
On Custody Forms
Traffic Reports
Sample Tags Agree ?

Time
Rec'd.

Assigned Lab
Numbers

Date
Rec'd.

Sample Tag
Numbers



Sample Custodian Signature;

Date of Sample Login: /""^j"

Airbill Number:

Client Name:

Project No.:

Bin Number :

Circle The Appropriate Response;

1) Custody Seal

2) Chain-of-Custody

3) Sample Tags

Present/I
Intact/NtrtTTnti

PreTseTftJAbsent

4) Sample Tag »'s

5) SMO Forms

Li steal/Not Listed

Present^bsent

Present Mbsent

Date
Rec'd.

Time
Rec'd.

Chain-of
Custody
Record V

SMO
Sample
Numbers

CORRESPONDING
Sample Tag
Numbers

Assigned Lab
Numbers

Does Information
On Custody Forms
Traffic Reports $

Sample Tags Agrees ?

Remarks

r r

7
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Sample Custodian Signature:

Date of Sample Login: __

Airbill Number:

Client Name:

Project No.:_i

Bin Number :

Circle The Appropriate Response;

1) Custody Seal Present 4) Sample Tag I's Listed/Not Listed

2) Chain-of-Custody (^resent/Absent 5) SMO Forms

\) Sample Tags r'Tresent/Absent

Presen

Hate
Rec'd.

Time
Rec'd.

Chain-of
Custody
Record 1

SMQ
Sample
Numbers

CORRESPONDING
Sample Tag
Numbers

Assigned Lab
Numbers

Does Information
On Custody Forms
Traffic Reports $
Sample Tags Agree ?Agre

Remarks
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LEVEL OF REPORT:
DATE SCHEDULED: < Date:
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'*j •/<^^ BIN t: /^<ix
- i'

. . . . . . . . . . . JOB MO ̂ S&S^AJJ' -*T7 y

rtON.
MATRTY-

. DATE COLLECTED. . DATE RECEIVED.
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DESCRIPTION.
I I MATRT*

. DATE COLLECTED.

COPY CHECK: TAA /ARM /AC___/MNP
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SURVEY:

LOCATION: .

SAMPLED BYu

ORGANIZATION:

STATION
NUMBER SAMPLE LOCATION DATE

BUtCIED
TIME

COUECTE)
SAMPLE
MATRIX

COMP.
OR GRAB

NO. OFCanutes ANALYSIS
REQUIRED

Tr.p
C <-»<.<? J - /<?/*

ro i. T&cX T~~ li

il

z
t t

TQBS V I

78*3 (1

Pti

•7* -3 // / O ft

, T3 //Jo Po
efinquanefl By: DATE TIME Recwvea By: DATE TIME

fteiinquHned By: OATE TIME Hecesved By: QATE TIME

TIMERtfewusned By: QAT1 TIME

COMMENTS;

METHOD OF SHIPMENT:

OBG Laboratories. Inc.. an O'Brien & Gere Limited Comoany
5000 Brittonfield Parkway / Suite 300 / PO Box <i942 / Syracuse. NY 13221 / (315) 437-0200
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SURVEY:

LOCATION:

SAMPLED

ORGANIZATION:

SWOON
NUMBER SAMPLE LOdTOW DATE

CDUB3BJ
TIME

QJUB3H
SAMPLE
MATRIX

COMP.
OR GRAB

«L OF
OTWW85

ANALYSIS
REQUIRED

Z£

\l /Zto It ll

n ll

)23o

*?}>,#<>
if

\
TIME flecaved By: DATE TIME

Refcmsnea By: DATE TIME Recewed By: DATE TIME

RtfnouBned By: DATE TIME UDoratty: DATE TIME

COMMENTS:

*»-cr>*J- — v2>w;_o -

METHOD OF SHIPMENT:

OBG Laboratories. Inc.. an O'Brien & Gere Limited Comoany
5000 Bnttonfield Parkway / Suite 300 / PO Box 4942 / Syracuse. NY 13221 / (315) 437-0200
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SURVEY:

LOCATION:

SAMPLED

ORGANIZATION:

SOTION
MUMBER SAMPLE LOCWJON OATE

OXLHTO)
TIME

COOKIE)
SAMPU
MATRIX

COMP.
OR GRAB

waof
oxnues

ANALYSIS
REQUIRED

O PC G>
S'S. i t

I f

M

i i I3io

1 1. l\

/32c

/jzr
x-v

RsJttB5«s<wd By:
. /:> -^

TIME Recanted By: OATE TIME

6yt DATE J1ME flecaved By: DATE TIMJ

"TIMERafcmutsfiM By: QATE TIME Uy Laoorarav PATE ,

COMMENTS:

T". Solel-

, X' --M _v. <,-v, rV <>«,> ~ u

^
METHOD OF SHIPMENT:

OBG Laboratories. Inc.. an O'Brien & Gere Limited Comoanv
5000 Brittonfieia Parkway / Suite 300 / PO Box 4942 / Syracuse, NY 13221 / (315) 437-0200
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Sample Bottle Request Form

Client:

Billing Information:
Name:
Address:
City/State:
Telephone #:

Client Job or P.O. #:
OBG Lab Job #:

Program Information:
Program Description:

Sample Bottles:

Quality Control:

Shipping Information:
Due Date:
Method Of Shipment:
Shipping Address:

Section No. B
Revision No. 0____
Date: __10/01/91
Page _14__ of_18__

# Sites Matrix Analysis Required

# Bottles Size Type Pres. Analysis

- <

(Circle One): n CLP

(Circle One): Pickup (Overnight >) 2 Day Regular

OVERNIGHT BILLING INFORMATION
<A> OBG Laboratories will pay freight
<B> Client will pay freight via:

__ 1. Unit Price Invoice
__ 1. Cost Pius Invoice

'ANDARD BOTTLES
I CHEM BOTTLES

Ry

.. f/5%/
Approved By: _ — — f f i ~ :
Prepared By: _

Date Sent: .
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C A S E F I L E
—————————— Section No. ____ B

Revision No. 0
Survey:. Yfif ~ ______ -- ' Dace Coil««ed: 4$!fifL37A 0/01 /91

Date Received: 18

Client Name and Ref. #: /)

OBG Laboratory Client *:

CONDITION OF SHIPHBIT: Tr?'/)

r rt//iL*LA <3r tt
-ttMS

SCREEHIHG*:

X. The- sample cooler(s) were screened for radioactivit/ and found safe for

The samples coae from a safe source and do sot need to be screened.

Signed:
Sample Coordinator

DISPOSAL PROCEDURE**:

Signed:

Date:

*The radioactivity screen is perforated to alert our employees of unexpected
radioactivity at hazardous waste sites.

"-Samples are disposed of four (4) weeks after a typed report is signed and
nailed za the client. The routine method of disposal is: water samples are
filtered chrough carbon to a sanitary sewer, solid samples are sent co a
sanitary landfill.

320155
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-in/m /o-i

-QUESTIONS? CALL 800-238*355 TOLL /WEE rat
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320156



SAMPLES RECEIVED

PAGE NO. f OR



SAMPLES RECEIVED.

PAGE NO. ^> OF_

SAMPLE LOG

to
o
H
Ul
00



Section No.
Revision No.
Date: __10/01/91
Page 1 of " 53_

APPENDIX C
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LABORATORIES, INC.

Section No. ____
Revision No. 0
Date: __10/01/91
Page 2

Volatile Organics
Method 8240

of 53

CLIENT. JOSMo 1163. 061. S2S

MATRIX: Water
COLLECTED 7-24-91

DESCRIPTION:

SAMPLE NO.:

CMoremethane

Bromomethane

; Vinyl chloride

Chloroethane

Metnylene chloride

Acetone

Carbon disulfide

1.1-Oichloroethene

- t.t-Oichloroethane

1.2-Oichloroethene (total)

Chloroform

1,2-Oichloroethane

2-Butanone

1,1,1 -Trichloroetnane

Carbon tetrachloride
Vinyl acetate

Brornodtchloromethano

1,2-Oicnloropropane

cis- 1,3-Dichloropropene

Trichtoroetnene

Oibromochloromethane

1,1.2-Trichloroetnane

Benzene

DATE RECEIVED 7-24-91 7-26-91

Trib SA
Surface

M8628

30

Trib SA
Mid Depth
8"
M8629

<
<1
<

*

w »

J •

3 •-

14.

<!"

f

31.

Trib SA
Bottom 16

M8630

<
<1
<

* f

O *

w •

3 ••

16.

<r

33.

Trib 5 A
-StateEai
Blvd. 8"
M8631

<
<1
<

^

J •

(J •

O •

/

14.

<:

\

34.

Trib SA
Crucible

Mid Stream
M8632

<
<1
<

>

f

w •

\J •

w •

/

19.

<<

N

110.

Trib SA
RR Bridge
Upstream 26"
MS 6 33

<
<1
<

^

^ f

w »

J »

f

i:
<!

i f

OBG laboratories, inc.. an O'Brien&Gere Umnea Comoam
5000 Bmtonfteid ParKway / Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:

Date: September 3, 1991

320160



LABORATORIES, INC.

Section No. ______<
Revision No. 0
Date: __10/01/91,
Page __3__ of

Volatile Organics
Method 8240

53

CUENT_ JOB MO 1163. 061. S2S

MATRIX: Water

DATE COLLECTED. 7-24-91 DATE BECSVHJ 7-24-91 7-26-91

DESCRIPTION:

SAMPLE NO.:

trans-1,3-0lchioropropen»

Bromoform

4-Methyi-2-pemanone

2-Hexanone

Tetracnloroetnene

1,1,Z2-Tetracnloroetftane

T&luane

Chlorobenzene

*:: Bhyibenzaro

Styrene

Xytene (total)

Trib SA
Surface

M8628

Trib SA Trib 5A Trib SA Trib SA Trib SA
Mid
8"

Dept

M8629

<1A
<1
C

r

\

J •

3 ••

t

Bottom
16"
M8630

<ln

<1
<

\

J •

3 *

p

State Fax
Blvd. 8"
M8631

<1P
<1
<!•

r Crucible
Mid Strean

M8632

<ln

<1
<
<
1
<.

>

J *

3 •

y •

s.
3 •

t

RR Bridge
Upstream 26

M8633

OO •
OQ .

Methodology: EPA TargM Compound List By 8240. SW-848
i960. 3ld Edilian

2 of 2

Certification No.: 101SS

Units: Ug/1

OBG Latxxatones, Inc.. an O'Bnen&Gen UmrtK Comoany
5000 Brittonfietf Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 September 3, 1991

320161



LABORATORIES, INC.

Section No. ____(
Revision No. 0
Date: __10/01/91
Page __4 of

Volatile Organics
Method 8240

53

CLIENT, JOB no. 1163. 061. S2S

MATRIX: Water

DATE

DESCRIPTION:

SAMPLE NO.:

Chtoromefftane

Bromomethane

VTnyl chloride
Cnloroethane

Methylene chloride
Acetone
Carbon disulfide

1.1-Oichloroethene
*F* ." - -

_ T.l-OIchloroetnane

1.2-Dicnloroetnene (total)
T-

CrUoroform
1,2-Oichioroetnane
2-Butanone

1.1.1 -Tricnloroethane

Carbon tetracntoride

Vinyl acetate

Bromodichloromethane

1,2-Oichlorooropane

cis-U-Oicnloreprepene

Trichloroethene

Dibremocnloromethane

1.1.2-Trichloroethane

Benzene

7-24-91 DATE RECEIVED. 7-24-91 DATE ANALYZED 7-26.27.29-91

Trib 5A
IR Bridge
Jpstream
25" Dup

M8634

<
<1

<

<1
<
<.

<1
<:

•>

*f

3 •• •

J •-

Field
Blank

M8635

<
<1

<

\

<1
<.
<:

<K
<!

f

J *-

\J •

J ••

f

Field
Blank for

Sed.

M8640

<
<1

<

^

<1
<.
<:

<K
<:

"O

\f

o •

w *

3 »

D .

:

QC Trip
Blank

M8641

<
<1

<

N

<1

<.

<:
<K

<:

>

f

w *

u •

J «F

t

m

. Page I of 2
'

08G Laooratones. inc.. an O'Brien&Gen Unwed Comoany
3000 Bnnonneio Parxway / Suite 300. Box 49421 Syracuse. NY 13221 / (315) 437-0200

320162



LABORATORIES, INC.

Section No. ____C
Revision No. __0____
Date: __10/01/91
Page ___5__ of 53

Volatile Organics
Method 8240

CUENT.

DESCRIPTION.

JOB NO. 1163.061.525

MATRIX: Water
DATE COLLECTED 7-24-91

DESCRIPTION:

SAMPLE NO.:

trans-l,3-Didilorepropen»

DATE RECEIVED 7-24-91 DATE ANALYZED 7-26.27,29-91

4-M«tiiy1-2-pentanon»

2-Hexanone

Tetracftloroettiene
>

l,1JL2-Tetrachloroethane

Tbtuane

Chtoro&enzene

Styrane
•"*"

Xytone (total)

Trib 5A
RR Bridge
Upstream
25" Dup
M8634

^^

Field
Blank

M8635

f
•

>

Field
Blank for

Sed.

M8640

•f

QC Trip
Blank

M8641

> t

Comments: M«tttodology; SPA Targ« Comtxwnd Lot 8y 824Q.
NovwntXM' 198& 3rd Edition

CwltfleatJon No.:

UnM:
„ Page 2 of 2

OBG Laooraiones. Inc.. an O'Brien&Gen Urnitea Company
5000 BnttontieKJ Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 September 5. 1991 _

320163



ATOPIES, INC.

Section No. ____C
Revision No. 0____
Date: __10/01/91
Page 6 of 53

Volatile Organics
Method 8240

CLIENT. .IOBMO 1163. 061. S25

DESCRIPTION.

MATRIX: Solid

DATE COLLECTED

DESCRIPTION:

SAMPLE NO.:

Chloromethane

Bromomethane

-jjVlnyl chloride

Chloroetnane

Methylene chloride

Acetone

Carbon disulfide

1.1 -Oichtoroethene

•̂M-OJchloroatnana

1,2-Oicftlort

' Chloroform

1,2-Oichioroetrtane

2-Butanone

1.1.1 -Trichloroetnane

Carbon tetrachlonde

Vinyl acetate

Bromodichloi

1.2-Oichloropropane

cis-U-Oichlorc

Trichloroethene

Olbromochloror

1.1,2-Trichtoroethane

Benzene

7-24-91 DATE RECEIVED 7-24-91

ride

9

me

tne
tno (total)

me

tane

:nde

ethane

>ane
iropene

ethane

tane

Trib SA
Upstream

M8636

<12-

• f

<6.
56.
<

<1

3 *

• »

<6.
<6.

<12.
<6.

•,

Trib SA
Upstream

Duplicate
M8637

<14-

> r

<7.
53.
<

>

\

<1

7*

<7.
<7.

<14.

<7.
i

\

Trib SA
Crucible
Midstream

M8638

<2S 00.

<1400.
<2900.
<I4

>

<29

00.

DO.
<1400.

<1400.
<2900 .

<1400 .

9,OC )0.

Trib SA
State Fair
Blvd.

M8639

<13-

V

<6.
20.
<

\

<1

6-

f

XV •

>O •

<13.
^O *

DATE ANALYZED 7-26.27.29-91

OBG Laboratories. Inc.. an O'Bnen&Gere Lamed Comoany
5000 Bnttontieio Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:

i of 2

Date:._Se pfismbe r_J

320164



LABORATORIES, INC.

Section No. ____C
Revision No. 0______
Date: __10/01/91
Page __7__ of 53

Volatile Organics
Method 8240

1163. 061. S25

MATRIX: Solid

DATE COLLECTED. 7-24-91 DATE RECEIVED 7-24-91

DESCRIPTION:

SAMPLE NO.:

trans- 1,3-Dlchloropropene

BrofnofOMii

4-M«hyl-2-pentanone

2-Hexanone

letracnioreetftene

1,1,Z2-Tetracfttoroetnane

IHuane

ChtoroDenzane

Trib SA
Upstream

M8636

Styrane

Xyteoe (total)

Other Analysis:
Percent Total Solids 71

Trib SA
Upstream
Ouplicat
M8637

<7.
<7.
<14.
<14.

<7_

•~" :

* i

67.

Trib SA
Crucible

Midstream
M863S

<1400 .
<1400.
<2900.
<2900 .
<1400.
<1400 .
3SOO.

<14I

62(

30.

t

)0.

43.

Trib SA
State Faij
Blvd.
M8639

<6.
<6.

<13.
<13.
<6.

>'

67.

7-26,27,29-91

Cofimwfttss Compound Lot 3y 8240. SW-846
198& 3rd Edition

Cwtfflonten No.: 10155

dry weight
2 of 2

OBG Utxjfaranes. Inc.. an O'Brmt&Gen Limited Company
5000 BrmontieM Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 D««: Sfiffte m ber 3. 1991 ___

320165



Section No.

LABORATORIES, DUG.

0Revision No. __
Date: __ 10/01/91
Page __ 8 of

Volatile Organics
Method 8240

53
CLIENT

DESCP'PTiQN

JOB NO 116T n*i <;?<;

MATRIX: Water

DATE COLLECTED 7-24-91

DESCRIPTION:

SAMPLE NO.:

Chloromethane

Bromometnane

Vinyl chloride

Chloroetnane

Mettiytene chloride

Acetone

Cartion disuifide

1,1 -Oicnloroetnene

i-.14 -Otohloroetnane
1.2-Oichloroetnene (total)

Chloroform
1,2-Oichloroethane

2-Butanone

1.1.1 -Trichloroethane

Carbon tetrachlonde
Vinyl acetate

Bronriodicnlorometnane

1,2-OicnloroDrooane

ci3-1,3-Dicnloropropene

Tricnloroetnene

Dlbromochloromethane

1,1.2- Tricnloroethane

B0nzane

DATE HECSVED 7-25-91

MW-SC

M8659

<10.

<s.

MW-5B

M8660

<25.
470.
<2S.

57.
<25.
<2S.
<SO.

MW-5A

M8661

<5.

DATE ANALYZES 7-27 .50-91

MW-9A

M8662

<2
<5
<2

>

<S
<2.
<2l.
<SC
<2£

580

\f

s.
0.
s.

D .
3 .

3.

' •

MW-9B

M8665

<

<1
<

<1(
<<

o
<1C

<1

\ f

\/

w *

5.

3-

MW-9C

M8664

<

<1
<

<1(
<:
<:

<1C
<*

S '

O •

w •

S.

J •

i

OBG Laboratones. inc.. an O'Bhen&Gen Lamed Comoanv
5000 Snttomieia ParKwav i Suite 300. Box 4942/ Syracuse. NY ;Z22:1 (315) 437-0200

Authorized:

Data:

v^_/
r~?7tihf<*Ls

bex. 1... 1,991_

320166



Section No. c volatile Urqanics
— — — ,—— _7— Rpvsion NO o

LABORATORIES, INC.
Date: 10/01/91

CLIENT

DESCRIPTION

OAT* m , «rrm 7-24-91 .

DESCRIPTION:

SAMPLE NO.:

. :trans-l,3-DIctilorepropene

Bromoforrn

,- 4>Methyl-2-pentanone

2-Hexanona

Tetracftforeetftene

1,1,2.2-Tetracftloroettiane

l&iuene

ChtorcDenzsfie

Styrene
; Xytene (total)

Page 9 Of 53
Method 8240

JOB MO 1163.061.525

MATRIX: Water

DATE RECEIVED.

MW-SC

M8659

<

<

<1

<1

<

>

s.
w •

•/ •>•

w •

J *

^.

7-25-91 QATSAMALVrFn

MW-5B

M8660

<25 *

<2S.

<SO.

<so.
<2S.

**•

^

,-

^

.

MW-SA

M8661

<

<

<1

<1

<

o »

•9 •

J »

9 *

V

MW-9A

M8662

<2S.

<2S.

<50.

<so.
<25.

l/

7-27,30-91

MW-9B

M8665

<

<

<1

<1

<

>

3 »

•) •

w •

J •

19 •

^

MW-9C

M8664

<S.

<s.
<10.
<10.

<5.

iotogy: SPA Targw Comoouoa Hat By 824a SW-348
NOWMHOVT 19S6L 3rt Etlitiofl

«NO.; 101SS
Ultftt: Ug/1

OBG Laboratones. inc.. an O'Brien&Gen Umrtea Company
SOOO Bnttontield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

' /; ftige 2 of 2

Daw:____September 5, 1991_ _

320167



LABORATORIES, INC

0
Section No. _
Revision No. _ ___
Date: __10/01/91
Page 10__of 53

Volatile Organics
Method 8240

CLIENT JOB NO. 1163. 061.525

neSCBlPTION

MATRIX: Water
OATS cni_Li?eTt?n 7-24-91

DESCRIPTION:

SAMPLE NO.:

Chiorometnane
Bromomethane

Vinyl chloride
Chloroetnane

Methyiene chloride

Acetone
Carbon disuifida
1,1 -Oichloroethene

- : 1^-Oichloroetnane

1,2-Oichloroethene (total)

Chloroform
1.2-Oichloroetnane

2-Butanone

1.1,1 -Tricnloroetnane

Caroon tetracriloride

Vinyl acetate

Bremodichlorometnane
1 ,2-Oichloropropane

ois- 1 ,3-Qichloropropene

Tricnloroetnene

Oibromochloromethane

1.1,2-Trichloroetnane

Benzene

MW-

DATE R

•2A

M8665

<10.

f

<5.
<10.
<s.

• '
<10.

<s.
<s.

<10.
<s.

\

;CE1VED

MW-

7-2S-91 nt

7A

M8666

<10.

> ,
<5.
17.
<S.

f

'

\
<10.

<5.
<S.

<10.

<5.

i f
160.

MW-7B

M8667

<2SO.

'
<120.

580.
<120.

1 t
<2SO.
<120.
<120.
<2SO.
<120.

V

3700.

m

ITE ANAL1

f-7C

M8668

OO .

,

<s.
<10 .
<s.

A r
<10.
<5.
<S.

<10.
<s.

\
100.

rzso

m

7-29.30-91

f-3A

M8669

<1

>

0 •

f

<S.
16.
<S.

> '
<io .
<s.
<5.

<10.
<s.

v

45.

MW-3B

M8670

<SOO.

f
<2SO.
<SOO.
<2SO.

•> •
<soo.
<2SO.
<2SO.
<500.
<2SO.

N

400.

OBG Laooratones. Inc.. an O'Bnen&Gen Limited Comoany
5000 Bnnonfieid Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

AuthorizM:.Xi

I of 2

Oate:__ ._.Se.Etember 3. 1991

320168



section NO. c volatile urqanics
— — — —— j— Revision Nn n

LABORATORIES, INC.

CLJISWT

nefteatPTtON

DATE COLLECTPO 7-24-91 — -

DESCRIPTION:

SAMPLE NO.:

tram- 1,3-Oichloropropen*

Brornoform

' 4-Metftyt-2-pentanone

2-Hexanone

Tetrachioroettiene

1,1^2-Tetracnioroetriane

"Rrfuene

Cfitorofiefizane

rjTEthylbenzan*

Styrene

tytone (total)

Date. 10/01/91 Method 8240
Page 11 of 53

JOB MO 1163. 061. 525

MATRIX: Water

BATE BHWrn/im 7-25-91- fttTF AN4LY2EO 7-29,30-91

MW-2A

M8665

<

<

<I

<1

<

-

V

9 «

J •

i* ••

9 »•

t _

MW-7A

M8666

<s.

<s.
^10 .

<io .
<s.
<5.

.6.

<S.
r

1 f

MW-7B

M8667

<120.

<120.

<250.

<2SO.

a 20.
<120.

240.

<120.

N t

MW-7C

M8668

<S.
<5.

<10.

<10.

<s.

> r

MW-3A

M8669

<S.

<s.
<10.

<10.

<s.

\l

75.

<s.

\ '

MW-3B

M8670

<250.

<250.

<SOO.

<SOO.

<250.

„

560.

<2SO.

« »

Comments: MMtwdelogy: EPA TarpM
ftowwiMMr

CMttflestion No.: 101SS

Untta: VS/l

Comoound List By 92*0. SW-848
1986, 3rd Edition

OBG Uooratones. Inc.. an O'BrieoAGera Umteo Comoany
5000 BrinonfieW Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized: / /f

.Page 2 of 2

Date:____September 5. 1991

320169



LABORATORIES, HUG.

Section No. ____C
Revision No. 0___
Date: __10/01/91
Page 12__ of 53

Volatile Organics
Method 8240

CLIENT. JOBNO. 1163.061.525

DESCRIPTION.

MATRIX: Water

DATE

DESCRIPTION:

SAMPLE NO.:

Chlorometnane

Bromomethane

., VInyi chloride
Chloroetnane

- Metnyiene chloride

Acetone
Carbon disulfide
1,1 -Oichtoroethene

•." Tr1-Oichloroethane

1,2-Oichloroethene (total)

Chloroform
1,2-Oichtoroethane

2-Butanone

1.1.1 -Trichioroetnane

Carbon tetrachlonde

Vinyl acetate

Bromodichlorometnane

1,2-Oichlorooropane

ci3-1,3-0ichloropropene

Trichloroethene

Oibromocnioromethane
1,1.2-Trichloroethane

Benzene

7-24-91 DATE RECEIVED. 7-2S-91 BATE 7 - ?9 . 30-9 1

MW-3C

M8671

Equipment
Blank

M8672

Blind
Dup.

M8673

<2SO.

\i
<120.
650.
<120.

<2SO.
<120.
<120.
<250.
<120.

3900.

QC Trip
Blank
M8674

CBG Uooratones. inc.. an O'Bnen&Gere Limited Company
5000 Brmonfteifl Parxway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 Date:

320170



Section No. c volatile urganics
— —— —— — Revision Nn 0
LABORATORIES, INC. Date: 10/01/91

euarr

DATE CQLLFCrai 7-24-91

DESCRIPTION:

SAMPLE NO.:

• trans-U-Qictiloropropene

ofocnoform
y 4-Metnyl-2-pentanone

2-Hexanone

_~ Tetracntoroethene
1.1.2^-Tetracnloroethane

Toluene
ChloroOenzene

•*• ELI iy1 benzene
-̂ •̂M*. -*r-.

Styrene

Xylene (total)

Page 13

DATEHECSVED

MW-3C

M8671

<
<

<1
<

O ••

W •

w •»•

>J •

9 »

,> .

'
> /

of 53
Method 8240

JOB NO 1163. 061. S2S

MATRIX: Water
7-25-91 nA-reANALYTEn 7-29,30-91, 8-1-91

Equipment
Blank

M8672

<
<

<I
<1

<:

*-

} •-

/ ^

r»

> f

Blind Oup

M8673

<120.
<120.
<2SO.
<2SO.
<120.
<120.

260.
<120.

> r

QC Trip
Blank

M8674

<S.
<s.

<10.
<10.
<s.

OBG Uooratones. Inc.. an O'Bnen&Gere Urrmeo Comoany
5000 SrinonfieW Parxway / Suite 300. Box 4942 / Syracuse, NY 13221 / (315) <37-0200

MMHodology: EPA Tatgtt ComooufM Ust 8y 8240. SW-84fl
1980. 3ra Edition

ge 2 of 2

C*rttfleatton No.: 101SS

Untts:

Authorized:./

Oat«:___Septemhey 3 . 'iggi

320171



LABORATORIES, INC.

Section No. ____C
Revision No. 0_____
Date: __10/01/91
Page 14__ of 53

Volatile Organics
Method 8240

CUENT_ 1163.061.52S

DESCRIPTION.
MATRIX: Water

DATE COLLECTED_____7-25-91 DATE HECSVED_____7-26-91 DATE ANALYZED 7-31-91, 8-1.2-91

DESCRIPTION:

SAMPLE NO.:

Ciiloremethane

Bromomethane

. Vinyl chloride
Chloroethane

Mettiyiene chloride
Acetone

Carbon disulfide

1,1 -Oichloroethene

...T.1 -Olchloroethane

1,2-Oichloroetfiene (total)

Chloroform

1.2-0fchloroemane

2-Sutanone

1.1.1 -Trichioroetnane

Caroon tetracnlonae

Vinyl acetate

Bromodichloromethane

1.2-0ichloropropane

ci3-1 ,3-Oichlorooropene

Trichloroetnene
Olbromochioromethane
1.1.2- Trichloroethane

Benzene

MW-6B

M8743

<10Uw *

'

<500.
<1000 .

<5

>,

00.

1

<1000.
<500.

<SOO.
<1000.
<s 30.

t

15,000.

MW-6A

M8744

<1U »

f

<S.
27.

<

>

s.

<10.
<5.

<S.
<10.

<<

>

64.

MW-6C

M8745

<S0.

/
<2S.
<so.
<2

>

s.

<so.
<2S.
<2S.
<SO.
<2i ) »

410.

MW-4B

M8746

<2

*

SO.

f

<120.
1800.
<120.

<250.
<120.
<120.
<250.
<i;

\

• U •

MW-4A

M8747

<S

i

00.

.

<250.
<500.
<2

>

SO.

f
<soo.
<2SO.
<2SO.
<SOO.
<2:

s

4000.

MW-4C

MS 7 48

<10w »

f

<so.
1100.

<s

v

0.

<100.
<so.
<so.

<100.
<5<

^

Page I of 2

08G Laboratories. Inc.. an O'Bnen&Gere Limited Comoam
5000 Smtonfieia Parxwav; Suite 300. Box 4942 / Syracuse. NY 13221 / (3151 437-0200 Date: September 5 . 199 1 .

320172



LA DUG.

Section No. ____C___
Revision No. 0_____
Date: __10/01/91____
Page __15__ of __53__

Volatile Organics
Method 8240

1163. 061. S2S

DESCRIPTION.

MATRIX: Water

.DATE COLLECTED.

DESCRIPTION:

SAMPLE NO.:

trans-U-DlchloroQfOpene-

Brofnoform

4-Mettiy1-2-p«manone

2-Hexanone

Tetracftloroettiane

1,1,Z2-Tetractiloroethane

ToJuene

Chlorooenzene

:Bhy1benzsne

Styrene

Xytone (total)

7-2S-91 DATE 7-26-91 QATEANALvwn 7-31-91, 8-1,2-9:

MW-6B

M8743

<soo.
<soo.
<1000.
<1000.
<soo.
<soo.
1100.
<soo.

MW-6A

M8744

87.

330.

MW-6C

M8745

<2S.
<2S.
<so.
<so.
<2S.

^ •

MW-4B

M8746

<120.
<120.
<2SO.
<2SO.
<120.

>f

MW-4A

M8747

<2SO.
<2SO.
<soo.
<soo.
<2SO.
<2SO.
450.

<2,1

>

JO.

f

MW-4C

M8748

<SO.
<SO.

<100.
<100.
<so.

"

MMhodotogy: SPA Twgvc Comoound List By 82«X SW-84«
I98a 3rd Edition

Page 2 of 2

08G Lafioratones. Inc.. an O'Brion&Gen Limned Comoany
5000 Brittonfield Partway / Suite 300. Box 4942 / Syracuse, NY 13221 / (315) 437-0200

C*rtMettfcm NCL: 101S5

Unttm:

Authorixed:

Date:. 1991_ _

320173



LABORATORIES, INC.

Section No. ____C__
Revision No. 0____
Date: __10/01/91
Page _16__ of _53_

Volatile Organics
Method 8240

JOB NO. 1163.061.525

NfATRIX : Water

OATS cnt L eer^o 7-25-91

DESCRIPTION:

SAMPLE NO.:

Chioromethane
Bromomethane

Vinyl chloride
Chloroetnane

Methylene chloride
Acetone

Carbon disulfide

1.1 -Oichloroethene

- T,t-Oicnloroethane
1,2-Oichloroethene (total)

Chloroform

1.2-Oichioro ethane

2-Butanone

1,1.1 -Trichloroetnane

Carbon tetrachtonde
Vinyl acetate

BfDmodichloromethane

1 ,2-Dic Woroprocane

cis- 1 2- Oichloropropene

Trichloroetnene

Oibromochloromethane
1 .1 .2-Tr ichloroetnane

Benzene

Equir
Bran*

OATER

snent

M8749

<10.

f

<5.
<10.
<s.

1 f

•CIO.
<s.
<s.

<10 .
<5.

i

ECSVE

MM

D 7-26-91 DA

r-8B

M8750

<4000.

/
<2000.
<4000 .

<2000.

•

,
<4000 .
<2000.

<2000 .
<4000.
<2000.

>

46,000.

MW-8A

M87S1

<40.

t

<20.
<40.

<2Q.

> /
<40.

<20.
<20.
<40.

<20.

V

440.

^

TE ANAL1

(W-8C

M8752

<50.

l '

<2S.
<50.
<2S.

i f

<50.
<2S.
<2S.
<so.
<2S.

w
640.

rrm 7-31-91. 8-1 .2-91

Blind
Oup.

M8753

<SOO.

, t
<2SO.
<SOO.
<2SO.

, f

<500.
<250.
<2SO.
<500.
<2SO.

y
4500.

QC Trip
Blank

M87S4

<10.

f

<S.
<10.
<5.

> t

<10.
<s.
<s.

<10.
<s.

>

OBG Laboratories. Inc.. an O'Brien&Gere Limned Comoany
5000 Brittomteia Parxway / Suite 300. 3ox 4942 / Syracuse. NY 13221 / (3151 437-0200

Authorized: / t

;e I of 2

Oate:_ _Sepreaiber_ .1

33-.0174.



LABORATORIES, INC.

Section No. ____C
Revision No. 0___
Date: __10/01/91__
Page 17__of 53

Volatile Organics
Method 8240

JflB NO.

DESCRIPTION
MATRIX; W*r*-r

DATE COLLECTED 7-25-91 OATEBECSVED 7-26-91 BATE ANALYZED .7-.T1-01 S-1.7-Q1

DESCRIPTION:

SAMPLE NO.:

trans-1,3-DlcfttoTcpropene

Brornoionn

- • 4-Metny<-2-pentanone

2-Hexanone
••«»- •
- letracnioroetnene

1 ,1 ̂ 2-Tetracnloroetnane
i.TWuene

SBE>

Chiorooenzene

^Bnyibenzon*
Styrene

•-Xytone (total)

Equipment
Blank

M8749

<S.
<5.

<io.
<10.
<s.

-

MW-8B

M8750

<2000 .
<2000.
<4000.
<4000.

<2000 .
<2000 .
3800.

<2000 .
r

> f

MW-8A

M8751

<20.
<20.
<40.
<40.
<20.

« f

MW-8C

M8752

<2S.
<25.
<SO.
<50.
<25.
<25.
80.

<2S.

> r

Blind
Dup.

M8753

<2SO.
<2SO.
<SOO.
<SOO.
<2SO.
<2SO.
490.

<250.

, f

QC Trip
Blank

MS 75 4

<5.
<S.

<10.
<10.
<5.

OBG Laftoratones. inc.. art O'Bnen&Gere Uaittea Company
SOOO Srirtontieio Panway / Suite 300. Box 4942/ Syracuse. NY 13221 / (315) 437-0200

Methodology: EPA Ttnjtt Comoouna List ay 82*0.
1968.3rd Edition

CwWtectton No.: 10155

Unto:

Authorized:

Page 2 of 2

Date:___September 5 . 1991_. _.

320175



LABORATORIES, INC.

Section No. ____<
Revision No. 0
Date: __10/01/91,
Page 18__of_ 53

^emivolatile Organics
Method 8270

.061.

DESCfllPTlOM

SAMPLE NO.

l

MW-8B

M8750 ran? COLLECTED 7-25-94 —— -

BATE Bm»ACTHJ 7-29-91

MATRIX: Water

DATE ANALYZED

7-26-91
8-23-91

Phenol
Bis (2-chioroethyl) ether

2-Chlorephenol

1.3-Oichlorooenzene

1.4-Olcftlorofienrane

Benzyl alcohol

1,2-Dichtoronenzene

2-Methylphenol

Bis (2-cnloroisopropyl) ether

4-Metnylphenol

N-Nttroso-di-n>propy1arnine'

Hexacntoraethane

Nitrobenzene

Isophorone

2-Nitrophenol

2.4-Oimethylphenoi

Benzole acid

Bi3 (2-chloroethoxy) methane

2,4-Oichlorophenoi

1,2.4-TrichloroOenzene

Naphthalene

4-Chloroaniline

Hexachlora&utadiene

11,000.

<1000.

1000.
<IOOO.'

<SOOO.(3000O
<1000.

4-Chloro-3-methylphenol

2<Metnylnaphthalene

Hexachlorocydopemadiene

2.4£-lhchlorophenol
2.45-Trichloropnenol

2-Chlorenaphthalene

2-Nitroaniiine

Dimethyl phthalats

Acanaphthylene

23-Oinitroto/uene
3-Nitroaniline

Acanaphthene

2.4-Oimtrophenol

4-NHrophenol

Oibenzoturan

2.4-Oinrtrotoluene

Diethytphthalate

4-Chlorophenyl-phenylethef

Ruorene

4*Nitreanitine

4.6-Oinitro-2-methylphenol

N-Nttrosodiphenyiamtne

4-8romopnenyl-pnerry!etner

<1000.

<SOOO.

<1000.
<SOOO.
<1000.

<SOOO.
<1000.
<sooo.
<sooo.
<1000.

<sooo.
<sooo.
<1000.
<1000.

08G Laooratones. Inc.. an O'8rien&Gen Umneo Comoam
5000 Bnnonftetd Parxwav / Suite 300. Box 49421 Syracuse. NY 13221 / (315) 437-0200

Authorized:

of 2

Date: _. Ss.pl,e!mber_3,_1991__

320176



— — —
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LABORATt

CUSIIT

DESCRIPTION

SAMPLE NO.

—— - —

T7— —7

DRIES, INC.

'V

MW-8B

M8750

Section No.
Revision No.
Date: 10/i
Page 19

DATE COLLECTED

DATE EXTHACTD

c
0

01/91
of 53

' '7-25-91
7-29-91

Semivolatile Organics
Method 8270

JOB MO 1163.061.525

MATRIX: Water
DATS aeeavsn 7 - 26 -9 1

8-23-91

Hexachlorobenzene

Pentachforophenol

Phenanthrene
Anthracene

Di-n-outylpntnaiate

Ruorantnene

Pyrane
Butylbenzylpnthalate

ay-Oientorobenzidine

<1000.
<SOOO.
<1000,

<2000.

Benzo (a) anthracene

Chrysene

Bis (2-ethylhexyi) phthalate

Di-n-octyiphthaiate
Benzo (b) fluorantnene

Benzo (k) fluorantnene

Senzo (a) pyrane

Indano (14L3-cd) pyrane
Oibenz (a,h) anthracene

Benzo (gjij) perylene

<1000.

COfinTHKtlS I

Values in parentheses are estimated,
detected but below the quantitation
limits.

M«tt>o<lotoqy; EPA Targ« Compound Ust Sy 8270. SW448
1986. 3fd edition

CwTfflcatien No.:

Units:

10155

Pace 2 or 2

08G Lanoratones. Inc.. an Q'Brien&Gen Umrted Comoam
5000 Bnnontield Parkway / Suite 300. Box 4942/ Syracuse. NY 13221 / (315) 437-0200

Authorized:

Dale: September 3, a991

320177



JXBORATOR1ES, INC.

CUENT.

Section No.
Revision No.1 __ _
Date: __10/01/91

20 of 63

Pesticide/PCS
Method 8080

1163. 061. S2S

nreeBlPTION

MW-2A

SAMPLE NO. M866S DATE COLLECTED 7-24-91

OATE BCTBACTH1 , 7-30-91

MATRIX: Water
QATSHeesven 7-25-91

.. __ DATS ANALYZEn 8-17-91

oBHC

X-BHC

£-BHC

Heptacnior

5-SHC

Aldrin

Hepacftlor epoxide

Endosuifan 1

4A'-ODE

DieWnn

Endrin

4,4'-000

Endosuifan II

<O.OS

<O.IO

4,4'-ODT

Endosulfem sutfata

Endrin aJdeftyda

Mattwxychlor

Endrin katone

Chlordane

Toxapftene

PCS-1221

PCS- 1232

PC8-1016rt242

PCS- 1248

PCS-1254

PCS- 1260

<0.10

<o.so
<0.10
<o.so
<1.0
<o.so

3.2
a.o

COfllffWRtSS Mm USEPA.SW-84& Noramoer 1988. 3rd Edition

iNa: 101SS

OBG UCoratones. inc.. an Q'Brien&Gen Umtied Comoany
5000 anttonfieifl Parxway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:.

Date: _ JeE££mJ?er_3 ,_1991

320178



LABORATORIES, BUG.

Section No. ____C
Revision No. 0______
Date: __10/01/91
Page 21__ of 53

Laboratory
Report

JOB NO .575

DESCRIPTION

MATTJTY- War*T

~- — -DATE con eeren 7-24-91 DATS neesven 7-7A-Q1

Sample *

TribTSA Surface M8628
Trib 5A Mid Depth 8" M8629
Trib SA Bottom 16" M8630
Trib SA State Fair Blvd. 8" M8631
Trib SA Crucible Midstream M8632
Trib SA RR Bridge Upstream 26" M8633
Trib SARR Bridge Upstream 26"Dup_ M8634
Field Blank M8635

TOTAL
MAGNESIUM

14.
14.
14.
14.

14.

10.
10.

<1.

TOTAL
SODIUM

ISO.
150.
ISO.
150.
170.
380.
370.
<1.

TOTAL
CALCIUM

100.
100.
100.
89.
84.

100.
100.
<1.

TOTAL
POTASSIUM

<S.
5.
6.
<5.
<S.
76.
76.
<S.

TOTAL
IRON

0.76
0.82
0.36
O.SS
0.54
0.36
0.37
<O.OS

Comments:

OBG Laooratones. Inc.. an O'Brien&Gen Limned Comoany
5000 BnttonfieW Partway / Suite 300, 8ox 4942 / Syracuse. NY 13221 / (315) 437-0200

Certification No.: 10155

Units:

Authorized:

Date: August 28. 1991_

320179



=: section NO. U
= ?————-— ^s Revision No. 0
" — - ——— ̂  Date: 10/01/91
LABORATORIES, INC. Page 22 of 53

CLIENT

Laooraiory
Report

jnawo. 1163.061.525

nEseanrnoN
MATRTY- Ware-r

--- . . . - _ . . DATE COLLECTEQ 7-25-91 DATE BECElVEn 7-26-Ql

Sample

_ ...MW-2A M8730
MW-5A MS 731
MW-5B M8732
MW-SC M8733

MW-9A M8734
MW-9B M8735
MW-9C M8736
MW-3A M8737
MW-3B M8738
MW-3C M8739
MW-7A M8740

MW-7B M8741

MW-7C M8742

j,~~**~tm. * Elevated detection limirs rfue

TOTAL
MAGNESIUM

3.
8.

<100.*
L20.
L60.
•54.

L10.
CIO.*
21.
81.
<1.
10.*
20.

to maTTi r

TOTAL
SODIUM

310.
250.
11,000.

1600.
98.
43.

2000,
55.

4000.
400.
80.

930.
900.

^ »..!«!>.•

TOTAL
CALCIUM

30.
300.
19,000.

3200.
350.
170.
650.
960.
230.

1900.
S40.
400.
2,000.

<~. u« . 1 m

TOTAL
POTASSIUM

<,
9.

100.
59.
<S.
<5.
12.
70.

120.
66.
<S.
43.

180.

«;?

TOTAL
IRON

0.09
1.4

210.
25.
6.6
0.73
3.9

<O.S*
1.2

11.
<0.05
0.6

36.

complexity and/or interferences.

OBG Laooratones. inc.. an Q'Bnen&Gen Limned Company
5000 Brittonfietd Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Units:

Authorized: .

mg/1

320180



oecnon iNO. U LanoraTnrv
... ————— a — . Revision No. 0 r % _ _ _ A

LABORATORIES, INC.

CLIENT . . .

OESCfllPTtON _ __ „„,

i^aic. lu/u i /C3 i
Page 23 of 53

• m^^ff^fm •

JOB MO 1163. 061. S2S

MATRTX: Water

•-,.._. , -DATE CDLLPCTRB 7-25-91 DAT* seesven 7-26-91

^ MW-6A
MW-6B
MW-6C
MW-8A

. MW-8C
MW-8B
MW-4B
MW-4C
MW-4A

Comments: *Elevated detection
complexity and/or

Sample #

M8793
M8794
M8795
M8796
M8797
M8798
M8799
M8800
M8801

limits due

TOTAL
MERCURY

LOO.
L30.
20.

L10.
aoo.*
aoo.*
aoo.*
ao.*

to matrix

TOTAL
SODIUM

80.
2800.
11,000.
160.

S600.
?600.

L3,000.
13,000.

52.

Cwttflest

TOTAL
CALCIUM

550.
2800.
13,000.
550.

3900.
14,000.
19,000.
21,000.
890.

ion No.: 10

TOTAL
POTASSIUM

8.
130.
180.
21.
60.

190.
580.
320.
72.

155

TOTAL
IRON

0.10

56.
82.
<O.OS
1.3

140.
ISO.
240.

<O.S*

interferences. ^. mg/1

/ //-/ ,

Authonz.JIZ^^OBG LaDoratones. inc.. an O'BrienA Gen Limned Comoany
5000 Bnttnnfieid Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (31S1 437-0200 Qater Au

tduiL
fust 28, 1£

i*/^~
?91

320181



LABORATORIES, INC.

Section No. ______C
Revision No. 0___
Date: __10/01/91
Page 24__ of 53

Laboratory
Report

JOB NO 1163. 061. S2S

OBSCJWPTIOM

MATRIX: Water
DATE CQi i errrpn 7-24-91 OATS RFCtrivEO : 7-24-91

Trib SA Surface
Trib SA Mid Depth 8"
Trib SA Bottom 16"
Trifa SA State Fair Blvd 8"
Trib SA Crucible Midstreanr
Trib SA RR Bridge Upstream 26"
Trib SA RR Bridge Upstream- 26trDup
Field Blank

,

Sample #

M8628
MS 6 29

M8630
M8631
M8632

• M8633
M8634
M8635

SULFATE

72.
75.
71.
75.
88.

170.
160.
<1.0

CHLORIDE

230.
240.
230.
220.
230.
510.
400.

<1.0

IARBONATE

<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

BICARBONATE

140.
140.
140.

130.
130.
170.
170.

1.9

Ccrtmeatton No.: 10155

Units:

OBG Laooratones. Inc.. an O'Bnen&Gon Limited Comoany
3000 Bnnomield Parxway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 qa»«- September 6. 1991

320182



=- —— —— — nata-
LABORATORIES. INC Page

10/01/91
25 of 53

CLIENT

Laooraiory
Report

JOB MO 1163.061.525

MATRIX: Water
7 2^ 01 7 7£ QiOATH COCLECT5D / "6J"*-?* •• DAT£ RECEJV*^? — 6O*™i

MW-2A
MW-3A
MW-53

MW-5C

MW-9A

MW-9B
MHT-9C ..
MW-3A

MW-3B
MW-3C
NW-7A
MW-7B

MW-7C

Sample #

M8730
M8731
M8732
M8733
M8734

' M873S
M8736
M8737

M8738
M8739
M8740
MS 741

M8742

SULFATE

120.
280. «

1300.
200.

1300.
360.

1500.
37.

980.
740.

96.
1400.

810.

CHLORIDE

280.
330.

11,000.
95,000.

260.
120.

3200.
570.

9500.
8000.

160.
5400.
38,000.

. u_ . i ni t

CARBONATE

88.
<1.
<1.
<1.
<1.
<1.
a.
a.
a.
a.
a.

360.

:c

BICARBONAT

92.
230.
220.
37.

390.
300.
480.

<1.
1100.

240.

<1.
a.
36.

Units: rog/1

OBG Laooratones. inc.. an O'Shen&Gen Limned Company
5000 Bnttontieta Partway / Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200 o»i«- September 6, 1991

320183



———— ... — oeuuuiiiMu. u LaDoraiorv
s == = Revision No. 0 o i
—— = ——————— Date: 10/01/91 K^pOH
LABORATORIES, mic. Page 26 of 53

euearr JOB MO 1163. 061. S2S

nescatpnoN
MATRIX: Water

BATE COLLECTED 7-25-91 BATI? B6CSVS5 7-26-91

MW-6A
MW-6B

MW-6C
MW-8A

MW-8C
MW-8B
MW-4B

MW-4C
MW-4A

Sample *

M8793
M8794
M8795
M8796

M8797
' M8798

M8799
M8800
M8801

SULFATE

70.
<1.

790.
1300.
710.
22.
I.

340.
5.

CHLORIDE

140.
11,000.

37,000.
260.

13,000.
41,000.
64,000.
66,000.

77.

CARBONATE

<1.
<1.
<1.
32.
<1.
<1.
<1,
<1.
<1.

BICARBONATI

<1.
93.
93.
<1.
32.

140.

290.
160.
<1.

CwrtHcatton No.: 10155

Unrta: Kg/1

OBG laboratories, inc.. an Q'Brien&Gen Unmeet Company
5000 arittonfieid Parkway / Suite 300. Box 4W2/ Syracuse. NY 13221 / (315) 437-0200

Authorized:.

oate:____September 6, 1991

320184



• • —— — •
— __ —— . — Section No. C
— JSl.| ——i — . Revision Nn n

LABORATORIES, INC.

CLIENT

Date:
Page

10/01/91
27 of 53

Volatile Organics
Method 8240

QUALITY CONTROL

JOB MO. nfiv.nAi ?•?<:

DESCRIPTION

Quality Contrp], Supmarv? Re-ference Samnle MATRTY- War«»T

OATS <•?<•« 1 PCTPO -

DESCRIPTION:

SAMPLE NO.:

ChJorometnane

Bremomethane

Vlnyi chloride

Chioroethane

- Methylene chloride

Acetone

Carbon disulfide

1.1-Oichtoroethene

l̂t4-Oicnioroethane

1,2-Oichloroethene (total)

Chloroform

1 ,2-Oichloroethane

2-Sutanone

1,1,1 -Trichloroethane

Carbon tetrachloride

Vinyl acetate

Bromodichtoromethane

1 ,2-Oichloropropane

da-U-Oichtc ^qropene

Trichloroethene

Dibromochloromethane

1 ,1 ,2-Trichloroethane

Benzene

DATES

RE
True
Value

20.

30.

20.

* I

ECElVEn - DATE AfJA^YTED 7-26-91

7ERENCE SAMPLE
Value
Found

30.

24.

27.

25.

26.

10.

20.

21.

- 24.

20.

22.

20.

10.

22.

21.

9.

19.

21.

25.

21.

18.

18.

21.

Recovery

ISO.

120.

135.

125.
130.

50.

100.

105.

120.

100.

110.

100.

50.

110.

105.

45.

95.

105.

83.

105.

90.

90.

105.

08G Laooratones. Inc.. an O'Brien&Gen Urnned Comoanv
5000 Bnnonfieia Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Page 1 of 2

Authorized:

data; AUgUSt 29. 1991

320185



LA. ATORIE5, INC.

Section No. ______
Revision No. __0_
Date: __10/01/91
Page 28 of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT. JOB MO. 1163.061.525

DESCRIPTION.

Quality CoirrTTM Reference Sample MATRIX: Water

DATE COLLECTED.

DESCRIPTION:

SAMPLE NO.:

trana-14-Oictitoropropene
Bromotorm

4-M«tftyl-2-pentanon»

2-Hexanone

lotraeftlofoetftene
l,1,Z2-Tetracrtloroetftane

Ibiuene
Chtorooenzene

E!hytb6flz0ri0

Styrane

Xytene (total)

DATE RECEIVED. .-DATE ANALYZED 7-26-91

REFERENCE SAMPLE
True
Value

10.
20.

>

40.

Value
Found

10.
17.
17.
12.
22.
17.
20.
19.

•" 20.
22.
41.

Recovery
%

100.
85.
85.
60.
110.
85.
100.
95.
100.
110.
102.

: RS Stock Solution # V172

OBG Laooratones. Inc.. an O'Brien&Gen Limned Company
3000 Brinonfieia ParKway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Methodology: EPA 1hrg« Comoound List 8y 824C SW-84«
Now«nO«r 198& 3« edition

320186
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LABORATORIES, INC.

CLIENT , I

Secti
Revis
Date
Page

on No. C VOI
>ion No. 0

10/01/91
__ 29 __ of __ 53_

JOB MO.

atne urganics
Method 824C

OJUALITY COKTROI

1163. 061. 525

OEBCBIPTION Sv i

Quality Control §ummarv: Reference SAnmie MATRIX* Solid

DATE COLLECTEn

DESCRIPTION:

SAMPLE NO.:

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

Carbon disulfide

1.1 •Oichloroethene

. 14 .Oichloreethane

1,2-Oichloroethene (total)

Chloroform

1 ,2 • Oichtoroetnan e

2-Butanone

1,1,1 -Trichloroetnane

Caroon tetrachloride

Vinyl acetate

Bromcdichtoromethane

1.2-Oichloropropane

ca-l,3-0lchloropropene

Trichloroethene

Oibromochloromethane

1.1,2-Tri Chloroethane

Benzene

DATEBECEIVEn - DATE ANAL Y7W1 7-26-01

REFERENCE SAMPLE
True
Value

20.

•

2£
i
).

20.

V

Value
Found

45.

28.

39.

31.

21.
44.

17.

18.

" 18.

16.

17.

18.

28.

18.

17.

12.

17.

18.

24.

18.

18.

18.

17.

Recovery

225.

140.

195.

155.

105.

220.

85.

90.

90.

80.

85.

90.

140.

90.

85.

60.

35.

90.

92.

90.

90.

90.

85.

OBG Laooratortes. inc.. sn O'BrtenAGere Umnea Comoany
5000 Bnttonfteid ParKway / Suite 300. Sox 4942 / Syracuse. NY 13221 / (3151 437-0200 Date:

320187



LABORATORIES, INC

Section No. ____C
Revision No. 0____
Date: __10/01/91___
Page 30__ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT. JOB wo. 1163.061.S25

DESCRIPTION.

Quality ContTT], Reference Sample MATIRX; Solid

DATE COLLECTED DATE RECEIVED DATE ANALYZED 7-26-91

DESCRIPTION:

SAMPLE NO.:

tnns-l,3-Dicftloroprepene
Bromoform

4-Methyl-2-pefltanone
2-Hexanone

latracftloroettiene
1,1.Z2-Tetrachloroethane

.•Ibiuane
Chtorooenzene

-.- Bhylbenzan*

Styrene
tytone (total)

REFERENCE SAMPLE

True
Value

14.
20.

Si f

Value
Found

9.
18.
21.
23.
18.
18.
18.
19.

'. ' 18.
20.
18.

Recovery
%

64.
90.
10S.
115.
90.
90.
90.
95.
90.
100.
90.

comments: RS Stock Solution #V172

OBG Laboratories, inc.. an O'Brien&Gere Limned Company
5000 Brittonnetd Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Methodology: £PA TVOM Comoound List Sy 8240. SW-946
Novmott I9B& 3rd Edition

Cartffcsrton No.; 10155

units: PAg dry weight

320188



LABORATORIES, INC.

Section No. ____
Revision No. 0 _
Date: __ 10/01/91
Page 31 __ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CUENT_ JOB NO. 1163.061,

DESCRIPTION.

Quality Contr?! ?""Tn?rv; Reference MATRIX: Watrer

DATE COLLECTED.

DESCRIPTION:

SAMPLE NO.:

Chioromethane

Sromomethane

VInyi chloride

Chloroetharte

Methyiene chloride

Acetone

Carbon disulfida

1.1 -Oichioroethene

1,1 -Oichloroetharte

1,2-Oichloroethene (total)

_ Chloroform

1,2-Oichloroethane

2-Sutanone

1.1,1 -Tricfttoroethane

Carbon tetrachtoride

Vinyl acetate

Bremodichloromethane

1.2-Oichtoropropane

cis-1,3-Dichloropropene

Trichloroethene

Dlbromochloromethane

1.1;2-Tri chloroethane

Benzene

DATE RECEIVED DATE ANALYZED 7-30-91

RE
True
Value

20.

>
30.
20.

\t

ERENCE SAMPLE
Value
Found

32.
24.
28.
26.
26.
13.
22.
22.

/ 26^
22.
23.
21.
6.
22.
22.
9.

19.
22.
24.
20.
17.
17.
21.

Recovery
%

160.
120.
140.
130.
130.
65.
110.
110.
130.
110.
11S.
IDS.
30.

110.
110.
45.
95.
110.
80.

100.
85.
85.

105.

OBG Laooraiones. Inc.. an O'SrienAGon Limned Comoany
5000 Snnonrieia Parxway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 Date: _AugUSt_50_1_ 1991 __ __

320189



LABORATORIES, INC.

Section No. ____(
Revision No. 0
Date: __10/01/91.
Page _32__ of J 53

Volatile Organics
Method 8240

QUALITY CONTROL

CUENT.

OESCHIPT1ON.

Qualify Canfrot 3imrma-rw MATRTY.; Ware-r

DATE COLLECTED. DATE ANALYZED.

OeSCHIPTION:

SAMPLE NO.:

trans-1,3-OicWoropropene

Bromotorrn

4-M«tt7yt-2-pentanone

2-Hexanone

Tetracftloroetftene

1,1.2 -̂TetracftloFoethane

Ibiuane

Chlorebenzene

^Bftylbenzene
**•*:•

Styrene

Xytene (total)

REFERENCE SAMPLE
True .
Value

10.
20.

\
40.

Value
Found

9.
16.
18.
12.
22.
17.
20.
19.

," 20̂
21.
41.

Recovery
%

90.
80.
90.
60.
110.
85.
100.
95.
100.
105.
102.

: RS Stock Solution #V172

08G Laooratones. Inc.. an O'Bnen&Gerg tiimted Company
5000 Brmontietd Parxway/ Suite 300. 3ox 4942 / Syracuse. NY 13221 / (315) 437-0200

MMhodotogy: SPA Tug* Comooono List By 8240. SW-846
1384 3fB

CMtmottonNa: 10155

Units:
-Page 2 of 2

Date:____August 3D, 199T___ _

320190



LABORATORIES, INC.

Section No. ____C
Revision No. 0___
Date: __10701/91
Page 33__ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT JOB NO. 1163.061.525

Quality Control Summary: Reaeent Blanks MATRIX: Water
DATE COLLECTED

DESCRIPTION:

DATE RECEIVED DATE ANALYZED. See Below

Cntorometnane

Sromometnane

VJnyT chloride

Chloroetnane

Metnyiene chloride

Acetone

Carbon disulfide

1,1 -Oicnloroetnene

•f.t-Oicnioroetfiaiw

1,2-Oichlorc

Cnioiufuuii

1.2-Oicftloroethane

2-Butanone

1.1.1 -Trichloroetrtane

Carbon tetracnloride

Vinyl acetate

Sromodichlor

1.2-Oicfiloropropane

cis-1,3-Oichlorc

Tricntoroemene

Dibromochloror

1,1,2- Trichloro ethane

Benzene

Date
Analyzed

ride

e
ane

an*

ane (total)

ane

hane

oride

lethane
jane
propane

ethane
lane

yBLK072601

7-26-91

<10.

\f

<S.

<*

\

<1
<
<.

<1(
<:

\

f

VBLK07270

7-27-91

<3.0.

<S.

<«?

r

\

<1
<.

<.

<1(

<:

>

«• »

f

) •

VBLK07290

7-29-91

<J 0.

<S.

<^

^

<1
<
<.

<1
<:

J •

9 •

J •

VBLK07290

7-29-91

0.

\ /

<S.

<^

1

<1
<.
C

<1(
<!

f

VBLK073002

7-30-91

<1 0.

> '

<S.

<c

^

<1
<.
<.

<1(
<:

N

»•

/BLK073101

7-31-91

<1

^

0.

i. »

<S.

<c

<1
<
<.

<1(
<:

\

w •

t

•

OBG Laooraiones. Inc.. an O'Bnen&Gere Umttea Comoanv
5000 Snnonneifl ParKway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:

Date:

320191



LABORATORIES, INC.

0
Section No. _
Revision No. __ ____
Date: __10/01/91
Page 34__ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT. JOB NO.. 1163.061.S2S

DESCRIPTION.

Quality Control Summary; Reagent Blanks MATRIX: Water

DATE COLLECTED. DATE RECEIVED. DATE ANALYZED. See Below

DESCRIPTION:

SAMPLE NO.:

Date
Analyzed

trans-1,3-OicnloToprepen»

Bromoforni

4-Metnyi-2-pentanone

2-Hexanone

letracnloroetnene

1.1.2.2-Tetracntoroethane

TbJuene

Chlorobenzene

~Ethyibenzene-

Styrene

Xyiene (total)

VBLK072601

7-26-91

<5.

VBLK07270

7-27-91

VBLK072901

7-29-91

<5.

VBLK07290i VBLK07300

7-29-91 7-30-91

VBLK073101

7-31-91

GOfTIf !!•! IIB *

OBQ Laooraiones. inc.. an G'Bnen&Gere Limned Comoam
SOOO Brinontield Parxway / Suite 300. Box 4942/ Syracuse. NY 13221 / (31S) 437-0200

Methodology: EPA Taiox Comoouno List 8y 824a SW-«4«
NoxmoBf i9ML3ra Editian

1015S

ug/1-Untte:

Authorized:

Date: September 5. 1991

320192



LABORAT INC.

Section No. ____C
Revision No. 0____
Date: __10/01/91
Page 35__ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT. JOB NO. 1163.061.S25
DESCRIPTION. MY

Quality Control Summary; Reaeent Blanks MATRIX: Solid

DATE COLLECTED

DESCRIPTION:

DATE RECEIVED.

Chtoromethane

Bromomethane

Vinyl chloride

Chloroethane

Metnytene chloride

Acetone
Cartoon disuifide

1,1 •Oichloroethene

- T.l-OIchloroethane

1.2-Oichtorc

Gniorofornt

1,2-Oichtoroethane

2-Butanone

1,1,1 -Trichloroethane

Carbon tetracntoride
Vinyl acetate

Bromodicnlor

1,2-Oichloroorcpane

ca-l,3-0ichlorc

Trichtoroetnene
Dibrontocnlorofi

1,1.2-Trichloroetnane

Benzene

Date
Analyzed

ride

e

sne

me
ana (total)

ane

hane

aride

tethane

jane
propane

ethane

lane

ITBLK072601

7-26-91

(

<S.
<10.

<

»

s.

f

<10.

<e
X«

<1(

<<

N

>-

VBLK0727E^

7-27-9

<620.
<1200.

<6

/

^

20.

<1200.
<620.
/ft-»n
N»U4

<12C
<6;

\

)0.
^\f m

C.

,-OATS ANALYZED See Below

OBG Laboratories, inc.. an O'Brien&Gere Umnea Company
5000 Bnnonnew Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:

Date:

Page I of 2

_September 5. ,1991 .

320193



LABORATORIES, INC.

Section No. ____C___
Revision No. 0____
Date: __10/01/91
Page 36__ of 53

Volatile Qrganics
Method 8240

QUALITY CONTROL

OJ6MT

np^eflipnoN

JOB NO 1J.OJ.UO I .Sis

Quality Control Sunnnary: Reagent Blanks MATRIX: Solid
HATB eoLLPerraa - DATE RECSVFD ----- -- -— BATE AMAI vrra See Below

DESCRIPTION:

Date
SAMPLE NO.: Analysed

trans- 1 ,3-Oicnloroprepene
Bronio for rn
4-Metnyl-2-pentanone

2-Hexanone
letrachloroetnene
1,1,2.2-Tetracnloroethane

Ibiuene
Chlorooenzene

r Bhylbenzsne***.
Styrene

- Xytone (total)

VBLK072601

7-26-91

<
<

<I
<1

<.

^

3 •»

9 •

J •

* •

t •>

>

VBLK0727E^t.

7-27-91

<620.
<620.

<1200.
<1200.
<62.0.

^

i r

1

-.

..

Methodology: EPA
No

Certification No.: 10155

unite:

Comoound Ust By 824a SW-646
1966L 3fd Edition

fJgAg dry weight
f Page 2 of 2

QBG Laooratones. Inc.. an O'Bhen&Gere Umitea Comoany
3000 BriRonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

^^
Date: Sepfemhe-r ^, 1QQ1

320194



LABORATORIES, INC.

0
Section No. __
Revision No. __ ____
Date: __10/01/91
Page 37__ of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT .

DESCRIPTION.

JOB NO. rtf.1

Quality Control Summary; Reagent Blanks MATRIX; Water

DATE COLLECTED

DESCRIPTION:

SAMPLE NO.:

Chloromethane

Bromomethane
r*r*e

'••; Vlnyi chtoride

Chloroetnane

Methylene chloride

Acetone

Carton disutfide

1,1 -Oichloroethene

•ĵ T-Olchloroetnane

1.2-Dichlon

Cnloroform
1.2- Dichloroethane

2-Sutanone

1,1,1 -Tricnloroethane

Caroon tetrachlonde

Vinyl acetate

Bromodicftlor

1,2-Oichloropropane

as-l^3-Dicftlorc

Tricntoroethene

Oibromocnloron

1,1.2-Tricntoroetnane

Benzene

DATE RECEIVED.

Date
Analyzed

•ids

»

me

me

»ne (total)

me

lane

>nde

ethane
lane

irepene

ethane
tane

VBLK08010

8-1-91

<
<1

<

\
<1

<
<.

<1(
<:

i

s.

i *«

f

J *
•

»

VBLK08020

8-2-91

<
<1

<

»

<1
<.
<!

<1(
<:

t
s.
V *

s.

3.

DATE ANALYZED Se« Below

,Pa«c 1 of 2

OBG Laooratones. Inc.. an O'Bnen&Gen Limited Company
5000 Brmonneid Parkway / Suite 300. Box 49421 Syracuse. NY 13221 / (315) 437-0200

320195



LABORATORIES, INC.

Section No. ____(
Revision No. 0
Date: __10/01/91
Page 38__of 53

Volatile Organics
Method 8240

QUALITY CONTROL

CLIENT ———

atntantmeiN

Oualitv rnnfrnl ^nm

nATit eni i ftrrm - „ , , _ -

DESCRIPTION:

Date
SAMPLE NO.: Analyzed

trans- 1 ,3-Olchloropropene-

3romofo rm

4 iMotliyt -2-pontanon®
2-Hexanone

Tetracftloroettiene
1,1^^-Tetracnioroetnane

Tbiuane

Chlorobenzane
Btiylbenzane

Styrene
Xyiene (total)

Tn,,T.v.. Rpa ty^

DATE HECSVED

VBLX080101

8-1-91

<
<

<1
<1

<.

9 ^

3 *

J »

J •

3 *

i

i

JOB MO. i t A . v n M <??«;

T,T R lan^ MATPTY- W.r^

--- OAT* ANALYZED -^«* R A l n w

VBLX08020]

8-2-91

C
<X

<I
<1

<.

r

^

?• «*

3 •

J ••

/ •

»

f

Comments:

OBG Laooratones. inc.. an O'Brien&Gere Umnea Comoany
5000 Bnttomieid ParKwav / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

MMtwdotogy: EPA Tiiq« Comoound Us By 6240. SW-**«
1980. 3rd GslrtiOfi

- Paep- 2 of 2

CarttftcstJon No.: 10155

Untt*:

X 1991 _

320196
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LABORATORIES, INC.
Report

CLIENT __

DESCRIPTION

JOB HO 1163.061.525
- Quality Control Summary

_______Volatile Organics; Matrix Spike and Matrix Spike Duplicate
Date Analyied 7-27-91 OAle COLLECTED_____7-24-91__ DAI£ BKEIVED_ 7-24-91

1,1-DICHLOROBTHENE
TRICHLOROETHBNE
BENZENE
TOLUENE
CHLOROBENZENB

SA*
SAMPLE I

M8638

>LE INFORM
MATRIX

Solid

\TION
SAMPLE
RESULT

<620.
<620.
18800.
8480.
<670.

MATH
SPIKE
ADDED

14SOO.

' '

IX SP1KB /
MS CONC.

11800.
12200.
30300.
20100.
12100.

m MATRIX
RECOVERY

\

81.
84.

79.
80.
83.

SPUE DUP1
MSD CONC

12200.
12400.
31800.
20600.
12300.

ICATB
RECOVERY

1

84.
86.
90.
84.
85.

RPD

*

4.

2.
13.
5.
2.

tc
(D

l\

o

Oo

O 3D C/>
& <! £
" S 0
°lf p_L .

O

"CD o_i
0

Wto
oto
o
o

c«mm(nu:MS Stock Solution t Surr 1/08/91 C«nlllc«llonNo.:

Unlti:

10155
I/kg dry weight

OBG t JDouijJiii Inc in QBianiGiil tmiua O»np«iy
5000 BiilKMiwid Pai»*ay (Sum 300 Bai -1942/ Syncust. Nr I322U|3ISM17 0200

MS - MATRIX SPIKE
MSD - MATRIX SPIKE DUPLICATE
RPD • RELATIVE PERCENT DIFFERENCE
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LABORATORIES, INC.

Section No. ____(
Revision No. 0
Date: __10/01/91_
Page 44__ of 53

Laboratory
Report

CLIENT. JOB NO. 1163.061.525

DESCRIPTION. Water - Quality Control Summary
Volatile Organics; Surrogate Recoveries

Date Analyzed 7-26,27,29-91 DATE COLLECTED. 7-24-91 DATE RECEIVED. 7-24-91

Surrogate

Sample *

MS 6 23
M8629
M8630
M8631
M8632
M8633
M8633MS
M8633MSD
M8634
M8635
M8640
M8641

1.

96.
98.
98.

101.

100.
102.
104.
105.
103.
106.
99.

103.

2.

102.
102.
104.

102.
103.
102.
104.
102.
108.
104.

103.
104.

5.

99.
100.
101.
98.

101.
101.
104.
104.
101.
100.
100.
102.

Comments: Stock Solution # V165

1. l,2-Dichloroethane-D4
2. Toluene D8
3. 4-Bromofluorobenzene

OBG Unoraiones. inc.. an O'Brien&Gere Limited Company
5000 Brmormeia ParKway / Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200

C*rtMc*tton No.: 10155

un««: Percent

Authorized:

Dale:_ September 3, 1991_

320202



LABORATORIES, INC.

Section No. ____
Revision No. 0
Date: __10/01/91
Page 45 Of 53

Laboratory
Report

CLIENT. JOB NO.. 1163.061.S2S

DESCRIPTION. Water - Quality Control Summary
Volatile Organics: Surrogate Recoveries

1.

Date Analyzed 7-27.29-30,8-1-9j,ATg

Surrogate

Sample #

M8659
M8660
M8661

M8662
M8663
M8664
M8665
M8666
M8667
M8668
M8669
M8670
M8670MS
M8670MSD
M8671
M8672
M8673
M8674

Comments: Stock Solution # VI65

1. l,2-Dichloroethane-D4
Z. Toluene D8
3. 4-8romofluorobenzene

08G LaOoratones. Inc.. an O'Brien&Gere Limned Comoany
5000 Bnnonnetd Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

DATE RECEIVED_____7-25-91

IDS.
109.
110.
108.
101.
104.
97.

102.

111.
108.
107.
109.
114.
113.
US.
103.
109.
106.

2.

102.
104.

104.
104.

103 -
102.
103.
101.
104.
101.
109.
104.

107.

105.
104.

103.
104.
104.

«

102.
105.
103.
103.
100.
101.
100.
101.
102.
105.
105.
103.
10S.
108.
104.

100.
104.

103.

Carttficttton No.: 10155

units: Percent

Authorized:

Date: _. _September 5 . 1991._
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LABORATORIES, INC.

Section No. ____C
Revision No. 0____
Date: __10/01/91
Page _46__ of _53_

Laboratory
Report

CLIENT. JOB NO. 1163.061.525

DESCRIPTION. Water - Quality Control Summary
Volatile Organics: Surrogate Recoveries

Date Analyzed 7-31,8-1,2-91 OATE COLLECTED.

Surrogate

Sample #

M8743
M8744

M8744MS
M8744MSD
M8745
M8746
M8747

M8748
M8749
M8750
M8751
M8752
M87S3
M8754

7-2S-91 .DATE RECEIVED. 7-26-91

1.

112.
110.
112.
110.
112.
110.
110.
112.
107.
114.

111.
114.

111.

111.

2.

105.
104.

106.

99.
104.
104.

107.

104.
104.
104.
104.

105.
105.
109.

3.

106.
103.
105.
100.
102.
103.
105.
103.
101.
105.
104.
105.
104.

100.

Comments: StOCk Solution # V165
1. 1,2-Dichloroethane-D4
2. Toluene D8
3. 4-Bromofluorobenzene

OBG UOoratones. inc.. an O'Bnen&Gere Urmea Comoany
5000 Bnttonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

Authorized:,

Cwttflotion No.: 10155

units: Percent

September 5, 1991

320204



LABORATORIES, INC.

Section No. ____(
Revision No. 0
Date: __10/01/91
Page 47__ of 53

Laboratory
Report

CLIENT. JOB NO. 1163. 061. S2S

DESCRIPTION. WateT - rialitv ContTol

Volatile Orzanics: Surroate Recoveries /Method Blanks

Date Analyzed 7-26 thru 8-2-9bATE COLLECTED.

Surrogate

Sample #

DATE RECEIVED

VBLK072601
VBLK072701

VBLK072901

VBLK072902
VBLK073002
VBUC073101
VBLK080101
VBLK080201

97.
102.
100.
104.
106.
,105.
IDS.
110.

Comn9nta: Stock Solution * V16S

1. 1,2-Dichloroethane-D4
2. Toluene D8
3. 4-Bromofluorobenzene

OBG LaDoratones. Inc.. an O'Brien&Gere Unwed Company
5000 Brittontield Parxway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

2.

102.
103.
103.
104.

104.

105.
106.
104.

C*rtJflc*t

3.

97.

98.

98.
102.
102.
102.
102.
102.

ton No.: 10] .35

unit.: Percent

^LM*.
n..,,,. September I/, 19£

320205
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LABORATORIES, INC.

CLIENT

BESCBIPTIQN

Volatile

Revision
Date:

No. 0
10/01/91

Page 48 of 53

Laooraiory
Report

.inBMft 1163. 061. S2S
:•: Solid - Quality Control Summary

Organics: Surrogate Recoveries
Date Analyzed 7-26,27-91 DATE COLUECTPB 7-24-91 DATE aEceven 7-24-91

Surrogate

Sample #

7 M8636
M8636MS
M8636MSD
M8637
M8638
M8639
VBLK072601
VBLK0727Ext
M8638MS
M8638MSO

-

kmmwms. Stock Solution # V165 , V161

1.

87.
88.
89.
90.
38.

' 84.

87.
107.
89.
84.

2.

116.
121.
115.
109.
83.

102.
98.
99.
82.
80.

f^JI_«l«Hljl__M_<CAfllllCai

3.

78.
71.
81.
86.
84.
89.
97.

102.
83.
30.

ion No.: ^ J1SS
1. 1 ,2-Oichloroethane-04 Unrt8: Percent
2. Toluene D8 /^' ^ ^x-
3. 4-Bromo£luorobenzene

Authom
DBG Laboratories. Inc.. an Q'Brien&Gen Lamed Company
5000 Srinonheia ParKway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 0

^-^^^^/^
„.. September 3, 1991

320206



= — —— —— ̂ ss Date. 10/01/91
_ _ _ _ _ _____ Psnp 4Q nf ^*31 A f<^iF* t\ ( • "Ull»*4 '^U^^L * '^id^' ^^ w>^

CLJENT

Laboratory
Report

JOBNO 1163. 061. S2S

DESCRIPTION

Laboratory Control Samnle #080391

Total Metals:
MAGNESIUM
SODIUM
CALCIUM

.; POTASSIUM
IRON

Observed
Cone.

9.9
9.8
9.5
9.8

' 0.98

Actual
Cone.

10.
10.
10.
10.
1.0

Recovery

99.
98.
95.
98 ~
98.

Comments: CwWieatkm Ma: 10155

OBG Ladoratones. Inc.. an O'Brien&Gere Limited Comoany
5000 Brmontiffld Partway / Suite 300. 3ox 4942 / Syracuse. NY 13221 / (315) 437-0200

Untts:

Authorized:

Date: August 28, 1991

320207



3TOES,U\IC.

Section No. ____C
Revision No. __0___
Date: __10/01/91
Page 50__ of 53

Laboratory
Report

JOB NO. 1163.061.525

Laboratory Control Samele #080491

. DATE COLLECTED. , DATE RECEIVED.

1 Metals:
3NESIUM
DIUM
LCIUM
TASSIUM

Observed
Cone.

9.6
9.6
9.2
9.8
0.9S

Actual
Cone.

10.
lO-
10.
10.
1.0

Recovery

96.
96.
92.
98.
95.

o•o•oa

as. Inc.. an 0'8rien&Gere United Comoam
i Parxwav / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200

•ao

az

1 2
2 £
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