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Laboratory Quality Assurance Plan

This document provides the laboratory portion of the response to EPA's Interim
Guidelines and Specifications for Preparing Quality Assurance Projéct Plans
QAMS-005/80, Sections 5.1 through 5.16 as revised December 29, 1980, and
EPA-600/4-83-004, February 1983. Guidance was also obtained from Preparation
Aids for the Development of Category 1 Quality Assurance Project Plans, Office of
Research and Development, USEPA, EPA/600/8-81/003, February 1991.

As much as possible, the procedures in this document have been standardized to
make them applicable to all types of environmental monitoring and measurement '
projects. However, under certain site-specific conditions, ail of the procedures
discussed in this document may not be appropriate. In such cases it will be
necessary to adapt the procedures to the specific conditions of the investigation.

. Quality Assurance Oﬁicer:%/ﬁ@&_ﬂ/g%/;%iv rh
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‘3. Prolect Description

This quality assurance project pian provides specific quality assurance and quality
control procedures invoived in the generation of data of acceptable quality and
complateness. Tests will be performed according to the anaiytical methodology
set forth in the USEPA SW-846 3rd Edition, Update il 1994. SW-846 provides
specific analytical procedures to be used and defines the specific application of
these procedures. Proven instruments and techniques will be used to identify and
measure the concenirations of volatiles, semivolatiles, and pesticide compounds
and/or the inorganic elements. The laboratory will empioy state-of-the-art GC/MS
and/or GC procedures to perform all organic analyses, including all necessary
preparation for analysis. Inorganic analyses will be performed using graphite
turnace atomic absorption spectrophotometry (AA), inductively coupled plasma
spectroscopy, cold vapor AA, flame AA, or hydride generation AA. Wet chemical
analyses will use appropriate instrumentation. The client is responsible for
providing specifics on the project site.

*Tast Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846,
ard Edition, Update 1i, September 1994.
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Proje: nization

The objectives of the laboratory Quality Assurance Program are to estabiish

procedures which will ensure that data generated in the laboratory are within
acceptable limits of accuracy and precision, to ensure that quality control
measures are being carried out, and to ensure accountability of the data through
sample and data management procedures. To this end, a Quality Assurance
Department has been astablished. The Quality Assurance Officer reports d;rectly
to the Prasident of Lancaster Laboratories and has no direct responsibilities for
data production, thus avoiding any conflict of interest.

The attached organizational charts show key managerial personnel. Resumes of
key individuals may be found in the enclosed Qualifications Manual,

The Sample Administration Group will be responsible for receiving samples,
signing the external chain of custody, checking sample condition, assigning unique
laboratory sample identification numbers, and initiating intemal chain-of-custody
forms. Sample Support personnel will be responsible for assigning storage
locations, checking and adjusting preservation, homogenizing the sample as
needed, and sample discard.

Group leaders listed in each technical area are responsible for performing
laboratory analyses, quality contral as specified in the methods, instrument
calibration, and technical data review. Data is reported using a computerized
sample management system, which tracks sample progress through the laboratory
and generates client reports when all analyses are complete. Quality control data
is entered onto the same system for purposes of charting and monitoring data

quality.

The Quality Assurance Department is responsible for reviewing quality control
data, conducting audits in the laboratory and reporting findings to management,
maintaining current copies of all analytical methods, maintaining copies of
computer code used to calcuiate and report results, submitting blind samples to
the laboratory, and ensuring that appropriate corrective action is taken when
quality problems are observed.
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Data package deliverables are available upon request. The Quality Assurance
Department reviews the contents of the deliverables for completeness and to be
sure that all quality control checks were performed and met specifications. This
step includes review of holding times, calibrations, instrument tuning, blank results,
duplicate results, matrix spike results, surrogate results, and laboratory control
samples (where applicable). Every attempt to meet specifications will be made,
and any item outside of the specifications will be noted in the narrative. The
laboratary will not validate data with regard to usability since this generally requires

specific knowledge about the site.
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5. QA Objectives for Measurement Data

Quality assurance is the overall program for assuring reliability of monitoring and
measurement data. Quality control is the routine application of procedures for |
obtaining set standards of performance in the monitoring and measurement
process. Data quality requirements are based on the intended use of the data, the
measurement process, and the availability of resources. The quality of alt data
generated and processed during this investigation will be assessed for precision,
accuracy, representativeness, comparability, and completeness. These
specifications will be met through precision and accuracy cntena as specified in
Section 11. Detection limits are presented in Section 9.

Pracision - Precision is determined by measuring the agreement among individual
measuremeants of the same property, under similar conditions. The laboratory
objective is to equal or exceed the precision demonstrated for the applied
analytical method on comparable samples. The degree of agreement is
expressed as the relative percent difference (RPD%). Evaluation of the RFD% is
based on statistical evaluation of past lab data or guidelines within the methods for
organic and inorganic analyses. External evaluation of precision is accomplished
by analysis of standard reference material and interlaboratory performance data.

Accyracy - Accuracy is a measure of the closeness of an individual measurement
to the true or expected value. Analyzing a referénce material of known
concentration or reanalyzing a sample which has been spiked with a known
concentration/amount is a way to determine accuracy. Accuracy is expressed as
a percent recovery (%R). Evaluation of the %R is based on statisticai evaluation
of past lab data or guidelines within the methods for organic and inorganic
analyses. g

Representativeness - Representativeness exprasses the degree to which data
accurately represents the media and conditions being measured. The
representativeness of the data from the sampling site will depend on the sarnplmg
procedure. Sampie collection is the responsibility of the client. Samples will be
homogenized, if required, as part of the laboratory sample preparation. By
comparing the quality control data for the samples against other data for similar
samples analyzed at the same time, representativenass can be determined for this
objective.
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Comparability - Comparability conveys the confidence with which one set of data

can be compared to another. The analytical results can be compared to other
laboratories by using traceable standards and standard methodology and
consistent reporting units. The Laboratory Quality Assurance Program documents
internal performance, and the interlaboratory studies document performance
compared to other laboratories.

Completeness - Completeness is a measure of the quantity of valid data acquired
from a measurement process compared to the amount that was expected to be
acquired under the measurement conditions. The compietaness of an analysis
can be documented by including in the data deliverables sufficient information to
allow the data user to assess the quality of the results. Additional information will
he stored in the laboratories archives, both hard copy and magnetic tape. Quality
Assurance standard operating procedures (SOPs) are in place to provide

traceability of all reported resuits.
To ensure attainment of the quality assurance objectives, SOPs are in place

detailing the requirements for the correct performance of laboratory procedures.
The laboratory SOPs fall under five general categories:

1. Corporate policy

2. Quality assurance

3. Sample administration

4. General laboratory procedures

5. Anlaytical {i.e., methods, standard preps., instrumentation)
All SOPs are approved by the QA Department prior to tmp!ementatlon The
distribution of current SOPs and archiving of outdated ones are controlled through .
a master file. Table 5-1 provides an index of QA SOPs in place in support of the

Quality Assurance objectives. These requirements are supplemented by the
procedures in the laboratory and analytical SOPs.
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Table 5-1
Document # Document Title

QA-101 Sample Collection

QA-102 Sample Log-in

QA-103 Sample Storage and Disposal

QA-104 Chain-of-Custody Documentation

QA-105 Analytical Methods Manual

QA-106 Validation and Authorization of Analytical Methods

QA-107 Analytical Methods for Nonstandard Analyses

QA-108 Subcontracting to Other Laboratories

QA-109 Laboratory Notebooks and Documentation

QA-110 Reagents

QA-111 Instrument and Equipment Calibration

QA-112 Instrument and Equipment Maintenance

QA-113 Data Entry and Verification

QA-114 Data Storage and Security

QA-115 Quality Control Records

QA-116 Investigation and Corrective Action of Unacceptable Quality
Control Data

QA-117 Personnel Training Records

QA-118 Quality Assurance Audits

QA-118 Proficiency Samples

QA-120 Docurnentation of Programming for the Sample Management
System

QA-121 Guidelines for the Development, Validation, Implementation, and
Maintenance of Computer Systems Used with CLP, GLP, and
GMP Data

QA-122 Investigation and Corrective Action Reportmg for Laboratory

Probiems
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‘Sampling Procedures

In order for meaningful analytical data to be produced, the samples analyzed must
be representative of the system from which they are drawn. Itis the responsibility
of the client to ensure that the samples are collected according to accepted or
standard sampling methods.

The laboratory will provide the appropriate sample containers, required
preservative, chain-of-eustody forms, shipping containers, labels, and seals. The
majority of sample containers are purchased precleaned by the supplier. Any
reused bottles are cleaned in-house following laboratory standard operating -
procedures. Special containers with traceability documentation are available upon
request. Because the laboratory does not stock this type of container, 1 month
prier notice is required.

Each lot of preservative will be documented and checked for contaminants before
use. The appropriate bottle will be preserved with the new preservative and filled
with deionized water to represent a sample. A similar container (that does not
contain preservative) will be filled with deionized water to be used as a blank
check. Analysis results are documented for each preservative lot number.

Trip blanks will be prepared by the laboratory and accompany sample containers
at the project required frequency. Analyte {ree water will also be provided for field
bianks.

A list of containers, preservatives, and holding times follows in Table &-1.
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Table 6-1

Sample Containers, Preservatives, and
Holding Times for Aquegus and Solid Samples

Holding Time®
Container From Date of
Vol Req. P=Plastic Collection
Fraction Wt. Req. (g) GsGlass Preservation® Water . Soil
Volatiles 3 x40 ml, G Coot, 4°C° pH <2 wHCl 14 14
1009 Days
Pesticides 2.x 1000 mi, G Cool, 4°C° 7 14
i00g Days to
extractione
Herbicides 2 x 1000 mi G Cool, 4°C° 7 14
1009 Daysto
extraction®
Halocarbons 3x40 G Cool, 4°C° pH <2 w/ HCI® 14 14
100g Days
Arornatics 3x40ml G Cool, 4°C° pH <2 w/ HCI 14 14
100 g Days
Semivoiatiles 3 x 1000 mi, G Cool, 4°C° 7 14
{Acid/Base Neutrals) 100g Daysto
extraction®
PAHs (HPLC) 2 x 1000 mi, G Cool, 4°C NayS;04 7 14
10049 {amber) ' ' Days to
_ for waters extraction®
Metals 1000 ml, PG HNO, 1o pH <2 6 6
1009 Months
Hg28days
Cyanide 1000 mi, P.G Cool, 4°C NaOH to pH >12 14 14
1009 Days _
Sulfide 500 mi, G | Cool, 4°C (NaOH, ZnAC 7 7
100g Waters Oniy} Days
Phenol 500 m G Cool, 4°C H,;SO, topH <2 28 28
1009 __Days
TPH 2 x 1000 mi, G Cool, 4°C pH <2 w/ HCI 28 28
1009 upon receipt Days
TPH-GRO 3x40ml G Cool, 4°C pH <2 w/ HCI 14 14
100 g Days
TPH-DROQ 2 x 1000 mi, G Cool, 4°C 14 : 14
200g Preserve upon receipt ~ Days
TOX 4% 250 ml, G Cool, 4°C H,SO4 to pH <2 28 N/A
509 Days
TOC 125mt G Cool, 4°C H,S04 to pH <2 28 28
20_g__ Days
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2pH Adjustment with acid/base is performed on water samples only.
bsodium thiosulfate needed for chlorinated water samples

CDue fo the inaccurate recovery of 2-chloroethyi vinyl ether in the presence of HCI, Halocarbon samples
analyzed for this compound should nat be preserved.

dsamples will be analyzed as soon as possible after coflection. The times listed are the maximum times
that samples will be held before analysis and still be considered valid.

@Analysis 40 days from extraction.

NOTE: For voiatiles analysis, the container should be filled completely, with no headspace. All sample
containers, preservatives, and mailers will be supplied at no additional charge upon request,
except for the special containers with traceability documentation. There is an additional charge

for this type of container,
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Sample Custody

Samples are unpacked and inspected in the sample receipt area. At this time, the
samples are examined for breakage and agreement with the associated client
paperwork. The cooler temperatures will be checked upon receipt and recorded.
As the samples are unpacked, the sample label information wiil be compared to
the chain-of-custody record and any discrepancies or missing information will be
documented. If necessary, the cooler will be closed and placed in cold storage
until instructions and resolution of any discrepancies are received from the client.

A member of our Sample Administration Group will act as sample custodian for
the project. To ensure accountability of our results, a unique identification number
is assigned to each sample as soon as possible after receipt at the laboratory.
When samples requiring preservation by either acid or base are received at the
laboratory, the pH will be measured and documented, with the exception of
samples designated for volatile analysis. Samples requiring refrigeration will be
stored in our walk-in cooler which is maintained at 2° to 4°C. The use of our
computer system in tracking samples (by the Lancaster Labs sample number
assignment) will control custody of the sample from receipt until the time of its
disposal. The security system on our laboratory building allows us to designate
the entire tacility as a secure area since all exterior doors are either locked or
attended. Therefore, hand-to-hand chain of custody is not part of our routine
procedure, but is availabla upon request. If requested, hand-to-hand chain of
custody will be provided as per attached SOP-QA-104, *Chain-of-Custody
Documentation." The laboratory chain of custody will begin with the preparation of
bottles. The procedures for sample log-in, storage, and chain-of-custody
documentation are detailed in the QA standard operating procedures includec in
Section No. 7 (SOP-QA-102, SOP-QA-103, and SOP-QA-104}. Examples of
sample labels and a custody seal are shown in Figuré 7.1.
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Figure 7.1

not have an sccoun with
CUENT results nelnbn mmumlmmnlsmtind.

SAMPLE INDENTIFICATION [ LOCATION T_ REL:
COLLECTION INFGRURATION
O composts
Ceras
DATE TIME B _
TEETIHG REQUIRED PRESERVATIVE(S) ADDED

Lancaster Laboratories

2425 Now Holland Pk, Lancaster, PA 176015994

Sample Label (Field)

Sample Label (Laboratory)

Lancaster L aboratories OATE:
4'? Where quality s a science CUSTODY SEAL SIGNATURE:

2425 Mew Holiand Pike, Lancaster, PA 17B0T-5954 (N7} 656-2301

Laboratory Custody Seal
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(I} Lancaster Laboratories

A Thermo Analytical Laboratory

Where gquality 15 @ scrence

Initiated Date: 03/87
Etffective Date: FE§ 15 ggﬁ

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-102

Title: Sample Log-in

Purﬁosa:

In order to provide accountability of our results and to prevent sample loss or
mix-up, a unigue identification number is assigned to each sample.

Scope:

This SOP will cover the procedure used to log samples into the computerized
sample management system (SMS) which are received for anaiysis.

Procedures:

1. Al samples received by laboratory personnel shall be delivered to the
Sample Administration Group immediately upon arrival at the laboratory.
The only exception to this requirement will be samples which ars not
trasked using the SMS. There are only a few cases where samples will
be not be tracked using the SMS, These include samples which will be
stored for a long period of time prior to analysis, le.g., stability storage)
and samples for special projects that will ba reported in a narrative R&D
report instead of on the usual computerized analytical reports.

The procedures for sample log-in described in this SOP apply only 10
samples which are logged into the SMS. However, a written procedure
for tracking any samples not entered into the SMS must be developed by
the technical department responsible for the project or analysis of those

samples.

Lancasier Labotalones » 2336 New Hollang Pie, PO Bow 17375, Lancaster, PA 1760%-2425 « J17.656.2300 fax 717-656-2681

A sedlaty A THEME Prowess Syiem ing | a Thesmo Fleclign company
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SOP-QA-102
Initiated Date: 03787

Effective Date:
Page 2 of 3 FED 151335

All client correspondence relating to samples shail also be transferred to
the Sample Administration Group. This includes purchase orders, quotes,
letters, and analysis request forms.

Parsonnel of the Sample Administration Group shall log the samples into
the computer as soon as practical after receipt. The computer will assign
a unique identification number to each sample. Samples shall be logged
in on the same day they are received with the following exceptions:

a. Samples received on a holiday will not be logged-in until the next
normal work day. Samples received from & p.m. ¢n Saturday
through 11 p.m. on Sunday will be logged-in Sunday evenings by
third shift Sample Administration,

b. Samples submitted by clients without any indication of the tests to
be performed or with unclear or incomplete information. Every
effort shall be made to contact the client on the same day as sample
recaipt. These samples will be tracked in a Q&A hold database.
This database is maintained by the Sample Administration Group.

if same day entry is not possible, any special storage requirements
{e.q., refrigeration] will be observed.

Upon assignment of a sample number, the ct mputer will generate a label
which shall be attached to the sampie container. Every effort will be
made as to not obscure the client label. The information on the fabel will
include the Lancaster Laboratories’ sample number, the client name, the
storage location, a list of analyses requested {by analytical method
number), a bottle code indicating container and preservative type, a
unique bar code, and any notes 10 labaratory parsonnel.

Adjustment of sample pH, if necessary, will ba the responsibility of the
Sample Support Group. Preservation should be performed immediately
after log-in. A list of preservatives required for routine analyses may be
found in the Schedule of Services,
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SOP-QA-102
Initiated Date: 03/87

Effectiva Date: 15 1396
Page 3 of 3 FEB

All antries in preservation notebooks and on client paperwork shail be
made in ink. The error correction procedure given in SOP-QA-109,

“{ abgratory Notebocks and Documentation,” shall be followed for any
changes made to this documentation.

After samples are logged-in (or preserved, homogenized, subsampled, if
required} they shall be stored in the computer-assigned location. If the
computer-assigned location is inappropriate for the samples, the location
code may be changed by manually overriding the computer.

Tha Lancaster Laboratories’ sample number assignad to each sample
shall be used ta identify the sample in all records, including laboratory
notebooks, instrument printouts, and laboratory reports. The sample
number will also be used to identify all additional containers of the
sample which may be created during the sample preparation and
analysis. This includes subsamples, extracts, and digestates.

SOPQA102.WEQ

012498

Prepared by: @ﬁ!‘mé%i———— Date: _L)‘_QS_LQQ_———

Apprcved by: /47 {((d/]kﬂd Date: | | a ﬁ
Approved by: QMMM Cate: :l{'l h b
KN J_ “J
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(l}Lancaster Laboratories

A Thermo Analytical Laboratory

Where quahly /5 a SCRence.

[nitiated Date: 03/87
Effective Date: (CT 0 1 1936

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-103

Title: Sample Storage and Disposal

Purpose:

Sample integrity can be compromised by improper storage conditions. The objective of
ihese procedures is to prevent samples from deteriorating priof o analysis. The
computerized sampie managemant system (CSMS) is used t0 assign storage locations
and to monitor the orderly storage of samples in locations from which they are aasily

ratrieved for analysis or discard at the appropriate date.

Scope:

This SOP will outline procedures used in storing samples, retrigving and retuming
samples for analysis, and discarding samples when their hotding tima expires.

Procedures:

1. Parsonnel from Sampia Administration will designate tha approximate size
and type (e.g., refrigerator, freezer or room temperature) of sample storage
required for each group of samples as they are logged onto the CSMS. The
computer will assign the storaga location and record the length of time the
sampta must be retained aiter the analysis report has been issued. Samples
will be stored in the assigned location. If the location is not suitable (8.g.,
insulficient space), the storage location may be changed using the manual
override on the computer. If refrigeratad space has been requested and all
tha computerized refrigerator locations are occupied, samples will be
assigned locations in overflow refrigerators and will be tracked using a
manual system until computerized locations are available.

Lancaster Laboratones o 2415 New Hotland Pike. PO Bow 2429, Lancasier, PA 17605-2425 « 717-656-2300 Fax 717-656-258)

& subuchary of Theima Process Systems inc. a Thermo [lectran company
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SOP-QA-103
Initiated Date: 03/87

Effective Date: QCT 0 1 1996
Page 2 of 4

2. Analysts requiring the use of a sample may dstermine its location by refetring
to the daily sample status sheet. There are varying degrees of security on
sample storage locations. The procedures for removal of samples from
these locations ara as follows:

a. Free access locations are those which ara neither locked nor attended
by a sample custodian, These areas aré usually located within an
individual group's laboratory and samples may be removed from and
retumed to thesa locations without documentation. However, if the
sampla must ba taken out of the laboratory, documentation may be
requested. Cars shall be exercised in returning the sample to its
appropriate location. .

n. Controlled access arsas are attended by a sampie custodian and are
usually large areas used by more than one group. Sampies stored in
controlled accass areas can be removed only after requisitioning the
sample via the CSMS. The sample custodian will retrieve the
requisitioned samples from the storage locations and scan tha bar code
label. This process documants the sample transfer from the sample
custodian to laboratory personnel. After use, the samplas are returned
to the sample storage centar, scanned by the sampla custodian and
returned to the designated storage location. Only Sample '
Administration personnel shall be admitied to controlled access areas.
The only exception to this rule will be during waekend ours when no
sample custodians ara on duty. During these hours, samplgs must be
requisitionad as above, but analysts must retrieve the samples
themselves by obtaining a key to the controlled access area from the
security desk. Sampies must be scanned out as above. After use,
samples must be scanned in and placed on the return cart inside WK.

Sample custodians will retum these samples to their location when thay

coms on duty.
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SOP-QA-103
Initiated Date: Q3/87

Effective Date: OCT 0 1 1895
Page 3 of 4

¢c. Locked storage areas are available in several individual lab areas.
Access to these storage areas is limited to analysts who are rasponsible
for the analysis of the samples stored there, These areas are locked
when the laborataries ate unattended; keys are available from members
of the department where they are located. Samples are removed and

returned as needed by analysts.

d. Forensic storage areas are locked and admission to these areas is
pemitted only to sample custodians. Most of the samples stored in
thesa areas require strict chain-of-custody documentation as outlined in
SOP-QA-104, “Intemal Chain-of-Custody Documentation,” and should
ba requisitioned as described in b. above. Samples may not be
removed or returned to these areas without signing chain-of-custody

forms.

3, To pravent unnecessary deterioration of the samples, the aliquots nesded for

analysis shall be removed and the sample returned to storaga with a
minimum of delay.

Sample Administration will generate a discard list of samples with ratention
dates that have expired. The retention dates are based upon client
requirements or defaulted to a given number of days past the date when the
report is generated, it no client requirements were given. These samplas will
be removed i=om storage by a member of Sample Support or a member of
the department responsible for the given storage location, Hazardous
samples shall either be returned to clients, decontaminated or disposed of at
the direction of supervisory persannel. Other samples will be discardad or
returned to the client, if requested. Prior to discarding each sample, the bar
code wilt ba scanned to prevent discard of the wrong sampie.

The temperature of each refrigarator or freezer used for storing samples or
reagents requiring temperature control should be checked during each
normal working day by an assigned member of the group responsitle for the
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samplas stored within and recorded on a log posted on the outside of the
unit. Units containing samples requiring more complete documentation of
storage conditions are monitored by use of a computerized racording device
or a temperature wheel. Refrigerator temperatures should be maintained at
2° 10 4°C and freszer temperatures should be maintained at -18° + 5°C,
unless otherwise spacified in a client-supplied method or protocol. If the
temperature recorded does not fall within thesa rangas, the Maintenance
Department should be contacted. Any repairs should be recordad and filed
with the temperature log. All documentation of temperature checks and
maintenance shall be kept in ink and any changes made shall follow the error
corraction procedure given in SOP-QA-108, “L.aboratary Notebooks and

Documentation.”

SOPQA103.00C
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QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-104

Title: Internal Chain-of-Custedy Documentation

Purpose:

In order to demonstrate reliability orf data which may be used 2s evidence in a legal
case or required by a regulatory agency or 'ciient. an accurata written record tracing
the possession of samples must be maintained from the time they are received at
the laboratory until the last requested analysis is verified. The chain of custody is

to ensure traceability of samples while they are in the possession of the laboratory.

Scopa:

Procedures for initiating and maintaining chain-of-custody (COC} documentation are

described in this procedure.

Definition:

A sample is in custody if it is in any one of the following states:
1. In actual physical passession.
2. In view after being in physical possession.

3. Locked up so no one can tamper with it. '

Lancaster Laboralones o 2475 New Holland Fike, PO Box 12425, Lancaster. PA 176052425 « 717-656-2300 Fasn 717.556-2681

2 subuidiary of Theimg Process Sitems in¢ | & Therma Electron company
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In a secured area, restricted to authorized personnel {e.g., in the ASRS

system).

A, Procedure

Chain-of-cusiody documentation shall be kept upon the request of the
ciient or for any samples which are known to be involved in a legal
dispute. As with all analytical data, it is extremely important that this
documentation is filled out completely and aécurateiy with every sampie
transfer. Everyane who handlas the COC has the responsibility to check
for documentation compliance ta the point of their acquisition. if
changes need to be made to the form, they shall be made in accordance
to the error correction procedure addressed in SOP-QA-109, "Laboratory
Notebooks and Documentation.” It will be the responsibility of the

person whao made an error in documentation to correct the error.

if raquested by the client, tha COC documentation will begin with the
preparation of sampling containers. A form (Figure 1, attached) will be
initiated by the person packing the bottle order for shipment to the client.
If the delivery of containers is via Lancaster Laboratories Transportation
Department, the driver shail sign the form when they relinquish the
bottles to the client. Drivers must aiso sign CQC forms when they pick

up samples for analysis.

‘When samples arrive at the labor.atorv for analysis, a member of the
Sample Administration Group will receive them and sign the external
COC form that accompanies the samples, if provided. If the samples
were picked up by our Transportation Department, the driver must sign

the COC to relinquish the samples to sample administration,
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The Sampie Administration Group will track the custody of samples
between receipt and entry inta the Sample Management System on the
SA Receipt Documentation Log (Figure 2, attached). The client’'s sample
designation will be used for identification purposes until a unique

Lancaster Laboratories’ number is assigned.

Samples will be entered into the Sample Management System as
described in SOP-QA-102, "Sample Log-in." Sample Administration will
enter an analysis number for "Laboratory Chain of Custody” if reques_ted.
A lab note will print to inform analysts of the need for COC

documentation. This note will also be automatically added to the sample

labels.

B. Creating the !nternal Chain of Custody

Sample Administration persennel shall initiate an internal Laberatory
Chain of Custody form at the time of sample entry (Figure 3, attached)
for each type of container in the sampie group. A master list of all
chains created will also be initiated for each sample group at the time of
entry (Figure 4, attached]. The samples will then be relinquished to a
sample custodian who will store the samples in an assigned secure
location. This change of custody from sampie entry to storage shalt be
documentad on the chain, as well as any interim exchanges for rush
analysis, preservation, homogenization, or temporary storage in the SA
HOLD. The internal COC forms will then accompany the samples from

storage to the laboratory for analysis.
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if samples need to be checked out from the Sample Administration Group
before Lancaster Laboratories’ numbers have been assigned to them, SA
will be responsible for starting a COC form. They will note the available
header information, the samples being relinquished (documented by the

client sample designation), and the reason for rransfer.

After sample entry, the original copy of the external client CO0C/analysis
request form will be filed with Accounts Receivable, to be returned to the
client with their invoice. Other capies of the external form will stay

within SA to be filed within the client’s paperwork file.

C. Documentation of Custody Changes

An example of how to document changes in sample custody is shown in
Figures 3 and 5. Each change of sample custody must be accurately .
documented in a consistent format. All signatures documenting changes

of custody will use the following format:

Signatures: first initial, fuil last name, employee number

Date: Month/day/year

Time: Documented as military time

ink: Black ink is preferred, red ink and pencil are not acceptable

a. When sample support releases samples to an analyst they must:

Note the sample number(s) released, and sign the released by

column of the chain.
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b. When an analyst receives samples from sample support they must:

Sign the received by column, note the date and time samples are
received and note the reason why they are taking the samples

{reason for change of custody).

" ¢. When an analyst returns sampies to sample support they must:

Note all sample numbers being returned, sign the released by

column, and note time and date of return.
d. When sample support receives samples from an analyst they must:

Sign the received by column and note the reason for sample

transfer.

Sample handling should be kept to 2 minimum. Analysts requiring use of
a sample will requisition it through the computer requisition program.
During the hours when sample support is manned by sample custodians,
a custodian will receive the computerized raquisition and remove the
sample from storage. The custadian will ensure that the bottle type
listed on the COC form matches the bottle type being distributed. it will
be the shared responsibility of the analyst and sample custodian to insure
that forms are signed, dated, and reason for sample transfer are recorded

with each change of custody, as diracted by item C1 above.

Each specific test that an analyst performed in conjunction with the
associated sample numberisi must be accurately documented by the

analyst before the samples are returned to a sample custodian in the

sample storage area,
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4. When an analyst requires the use of sampies when a sampie custodian

will not be on duty, they must requisition samples earlier in the day or on
’the previous day. These samples and associated COCs will be pulled by
a sample custodian and placed in the locked SA HOLD storage area. The
sample custodian will note on the COC the change in transfer to the SA
HOLD in addition to the time, date, and the sample numbers. The
_analyst picking up the samples will document the specific samples being
checked out, record SA HOLD in the "Released by" column, sign the
Received by column, note the time, date and reason for transfer. When
the analyst returns the éamples to the SA HOLD, they must sign the
samples back into the SA HOLD. -1

5. The following changes of custody will be handled in the foliowing

manner:

a. Documentation is required for ail shift changes. Signatures involving
transfers from one shift to another shall be the responsibility of the

analyst who originally acquired the samples from sample support.

b. Occasicnally 8 sample container will be needed for analysis by an
analyst in a department while it is in the custody of an analyst in
another department. It will be the responsibility of the first person
who received the sampie ta note on the COC the specific sample
numbers requested by the second person, and to sign the released
by column. The second person will sign the received by column and
note the time, date, and'reason for sample transfer. After the
second person is finished with the sample, the sample will be

returned back to the first person or to the sample storage area.
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In situations where a sample group must be split between
departments working on different analyses, a supplemental COC
must be initiated by the Sample Support Group. The suppiemental
chain will be used to accompany that portion of the sample group

which is needed by a second department, when another department

‘has part of the sample group and the COC for the entire group. This

supplemental COC will be created only when absolutely necessary
to minimize paperwork and confusion. This chain must alsa be

documented on the master list of chains initiated for the sample

group.

Same originat samples are released by Sample Support or Sample
Administration to be stored in other areas of the laboratory le.g.
GC/MS Volatiles, Foods, Pharmaceuticals}. During this time they
may be accessed by several people in that area. Each of these
peopla must note the specific sample numbers in their custody in
addition to date, time, and reason for remaval from storage. An

example of a COC is attached as Figure 8.

It will be the responsibility of the department who held the samples
1o assure that all necessary, signatures, dates, times, and reasons
for sample custady are notad on the COC forms. It is also very
important to return ail samples and COCs to storage as soon as

possible after data verification, because the chains may be required

for a client data packages.
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e. If COC samples are stored in other areas of the laboratory or in a
specific department, they must be stored in a locked area. When
samples are taken from a departmental storage area, the released by
column of the COC is documented as “department XX storage.” If
samples are returned to this area when complete the received by

column will be noted as department XX storage.

D. Additional Chain-of-Custody lssues

Analysts in possession of samples shall remove the aliquot required for
their analysis and return the samples to the Sample Support Group with a
minimum of detay. During this time of possession, samples must fall

under the definition of sampls custody.

If additional containers of the sample are created (e.g. subsamples,
extracts, distillates, leachates, digests, etc.}, an additionat COC form
must be created by the department if they do not document this
information on the original COC form (Figure 5, attached). This form will
be marked with the container type and will be initiated to accompany the
new sample container. Each department in the lab has specifically
designed COC forms which will be used if new containers are created.
All changes of custody involving handling of new containers in the
department {e.g, anélysis, storage, vials on instruments, etc.) will be
documented on the departmental specific COC form or on the anginal
COC form. Any specific handling or documentation requirements for

departmental chains can be described in a departmental SOP.
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When Sarnple Analysis is Complete

After sample analysis, samples shail be returned to the Sample Support
Group as soon as possible. Original COC forms shall also be returned
with the samples and this change of custody noted. Af éhis time it will
be the responsibility of the Sample Support Group to review the COC
forms to ensure that all documentation on the forms is compiete before
they file the forms in their area. Sampie custodians will not return a
sample to its assigned storage location without signing the
accompanying chain and performing this completeness check. All chains
shéuld either .end with a note of "Discard” or “Storage" for the final

reason of transfer.

All completed COC farms for the criginal sample containers will be
retained in files within Sample Support. The Data Package Group will
retrieve these forms so a copy can be included in the data package. All
departmental created COC forms will be coilected by the department’s
data package group so a copy can be included in the data package.
These forms will not be returned to the Sample Support Group since
these sample containers will not be returned to the Sample Suppeort
Group. The original copy of all COC faorms will be retained on file by the

laboratory.

All personnet who handle sample containers shall make every attempt 1@
ensure that all changes of custody are accurately and completely
documented. Disciplinary action may be taken for employees who fail to

comply with these important requirements.
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In the event that a signature or other information is inadvertently not
recorded on a COC form, the Sample Support and Data Package Groups
in conjunction with the technical centers shall determine what
information is missing by checking computer requisition records, raw
data, or the sample support work schedule. The respbﬁsible party shail
add the missing information or make the necessary correction at the
bottom of the COC form, in addition 10 noting the situation that caused
the error in documentation. The person making this note needs to sign
and date the information using the cutrent date. Any errors in COC
documentation that cause noncompliances must be noted in the case
narrative of the sample data package. Examples of spécific cases are on

file in the data package department,

SOPQA104.WE0
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Figure 2

Sample Administration
Receipt Documentation Log

¢0C Seal: Braseny! Not Present on cooler
Broken /{ntact D

!
Tima of Receipt: /360

Package: (hilleds Not Chilled

Sourca Code: (po Unpacker Emp. No.: 92"'0
Tempaerature of Semples
#1 22 #3
Thermometer (O - _133 i ThermomersriD: - e | Thesmomater D —
Corrected Temp.: NIA Corrected T8MP.:  —wem————— | Corrected Temp.. -
guley Air Boutla / Al Bottle [ Air
et ice ) Ice Packs Wet lce / Ice Packs Wet Ice / lca Packs

lca Present?({ Yes) No

Ice Present? Yes No lee Present? Yes No

4

75 76

Thermometer 1D e
Correctad Temp.! —e—
Bottle / Air

Wet lce / Ice Packs

Ice Presant? Yeas No

Thermometer ID:

Thermomater 10:

Corrected Temp.: Correctad Temp.!  ee——

Bottle / Air Bottls / Air

Woet lce / Ice Packs Wet lca / Ice Packs

ice Present}? Yes Wo ice Prasent? Yas No

L84

Paparwork Discrepancy/Unpacking Problems: L/

Clunt. TN ARC-[. (lunte Calleck 11/37]35

Sample Administration Chain of Custody

Relsasad by Received by Date Time Reason {or Transfer
T Fiukfeao) A0A Fote 13165 | 00| Femages
Entis

SA Fld D Maofuret dos n/sv/ 8| /L0

Rev. 2174 29,1395
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- of Digest
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in Custiody By By Transfer | Transfer Custody Creatad (X}
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Figure 4
dJy\naserlonione | :
e Master List of Chain of Custodies
Client/Project: Ldjld)
Sampte # Range of Enury Group: G? '7;3 M 139
soG: __ XY 20! Matrix: (Liquid) Solid Mixed Other

Qriginal Sample Chains
Staried By Date Started

Bottle Type
Homd_dina Vg (%38) D.Yualurol! 208 | 1/27/95
ep md_(Qambes Hinap/(1495) \
1000 mf_ Plahie, (#09) |
1000 ml_Gamhes Hlnon (*59) l, '

M__ I
Supplemental Chains
Batle Type Started By Date Started
77 C.0bw) a6 | 11/37/95
Al C.lyon ag | 1/37/95

Extraction, Digestion, Distillates, Etc.

Botile Type Started By Date Starfed

2365 10/19/9%
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Calibration Proc res

Procedures for initial calibration and continuing calibration verification are in place .
for all instruments within the laboratory. The calibrations generally invclve
checking instrument response to standards for each target compound to be
analyzed. The source and accuracy of standards used for this purpose are
integrai to obtaining the best quality data. Standards used at Lancaster
Laboratories are purchased from commercial supply houses either as neat

" compounds or as solutions with certified concentrations. The accuracy and quality

of these purchased standards is verified through documentation provided by these
commercial sources. Most solutions and all neat materials require subsequent
dilution to an appropriate working range. All dilutions performed are documented
and the resulting solution is checked. by obtaining the instrument response of the
new solution and comparing with the response to the solution currently in use.
Any discrepancies between the responses are investigated and resclved before
the new solution is used. Each standard is assigned a code which allows
traceability to the original components. The standard container is marked with the
code, name of solution, concentration, date prepared, expiration date, and the
initials of the preparer. Shelf life and storage conditions for standards are included
in the standard operating procedures and old standards are replaced before their
expiration date.

Each instrument is calibrated with a given frequency using cne or more
concentrations of the standard solution. As analysis proceeds, the calibration is
checked for any unacceptable change in instrument response. if the calibration
check verifies the initial response, the analysis proceeds. if the calibration cheek
indicates that a significant change in instrument résponse has occurred, then a
new calibration is initiated. |f neuessary, maintenance may be performed prior to
the recalibration. '

Calibration records are usually kept in the form of raw data with the other
instrument printouts. In cases where no data system is used, calibration data is
manuaily recorded in notebooks. Any maintenance or repair is also recorded in a
notebook. The information recorded sither in the notebooks or on the instrument
printout includes the date, instrument 1D, empicyee name and/or identification
number, and concentration or code number of standard.
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"The frequency of calibration and calibration verification, number of concentrations

used, and acceptance criteria for each of the instruments to be used are listed on
Table 8-1. In addition to checking the instrument response to target compounds,
the GC/MS units are checked to ensure that standard mass spectral abundance
criteria are met. Prior to each calibration, instruments being used for volatile
compound analysis are tuned using bromofluorobenzene (BFB) and instruments
being used for semivolatile analysis are tuned using decaﬂuorotnphenylphosphme
(DFTPP). The key ions and their abundance criteria are listed in Tabie 8-2.
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Table 8-1 .
{nitiad Catibration Continuing Calibration Verification
# Std # Std Acceptance
Instrument Frequency | Conc Acceptance Criteria Frequency Canc Criteria
GC/MS Volatiles” After C-cal 5 RF for SPCCs »0.300 Every 12 1 RF for SPCCs
tails except far bromoform hours »0.300 except for
>0.10 Max %RSD for bromoform >0.10
CCCs <30% %Drift tor CCCs
<20 :
GC/MS Semivolatiles” After C-cal 5 AF for SPCC's »0.050 Every 12 1 RF for SPCCs
fails Max %RSD for CCC's hours 0.050
<30% *.Drift for CCCs
<20
GC VOA Halocarbons After C-cal 5 %RSD of <20% Evary 8-10 1 %D £ 15%
and/or Aromatics fails Otherwise use hours, of
callbration curve evary 10
. samples
GC Pesticides Each new 5 20% RSD of RFs of Every 10 1 515% diffarence
run initial calibration 1o use samples from initiai
avg. RﬂFt: oéhsmi::ﬁ use ‘ rasponse for
A afaﬁs for ODT, andrin 15% smﬁs for
initially Method 8081
HPLC Each new 5 20% RSD of RFs of Evary 10 1 £15% difference
run or after : Initlai calibration 1o use samples from initial
C-cal fails avarage RAF, otherwise response for
use curve (it gquantitation
GC TPH-GRO After C-cal 5 %RSD of <20% Every 8lo 10 1 %D £15%
fails otharwise use hours or
calibration curve every 10
sarmpies ,
@C TPH-DRO Aftar C-cal 5 % RSD of <20% Every 10 1 %D =15%
tails otherwise use ‘samples
calibration curve
ICP/Trace ICP Each new 2 Independent cabration Every 10 1 Same as initial
run vearification within £10% samples
Max, 88
samples-run
CVAA Each new 5 Independent calibration Evary 10 1 +20% of true
run varification within 210% samples vaiug
GFAA Each new 5 independent callbration Every 10 1 220% of trua
un verification within £10% | __sar-oles value
Flame AA Each new 5 Indspendent calibration Every 10 1 +20% of trus
run varification within £10% _samples vaiue
Hydride Genaration Every new 3 Independant calibration Every 10 1 £20% of true
fun verification within £10% sampies value
Max. 1 hr. /
Autoanalyzer Daily 6 Carrelation coefficiant Every 10 1 - £10% of true
+0.995 samples value
*All compounds with %RSD >15 must use first or second order regression fit of the five calibration points. If %RSD

is <15%, use of calibration curves is an alternative to average response factor calibration.




Section No. 8
Revision No. 4
Date: 07/24/95

SPCCs - System performance check compounds
CCCs - Calibration check compounds
‘ l AF - Response factor

% RSD - Percent relative standard deviation

l. %D - Percent difference
'C-cal - Continuing calibration
CVAA - Cold vapor atomic absorption spectrophotometer
HPLC - High Performance Liquid Chromatography

ICP - Inductively coupled plasma spectrophotometer; ICP run aiso includes interelement comection check
standard {(beginning and end of run) : _

# Std Cong - The number of standard concentrations used

GFAA - Graphite fumace atomic absorption spectrophotometer

: l Page 4 of 5
Table 8-1
I Initial Calibration Continuing Calibration Verification
# Std # Std Acceptance
Instrument Frequency | Conc Acceptance Criteria Frequency | Conc Criteria
l Infrared Daity 5 Corrsiation cosfficient Every 10 1 £10% of true
Spectraphotometer »{.995 sampiss value
{FTIR}
. TOC Analyzer Daily 5 £10% @ STD Every 10 ) £10% of true
samples value
i TOX Analyzer Each Batch 4 +5% @ STD Every 8 1 +5% of true value
| samples
| Balance Daily 4 | 5% /A NA | N/A
l Abbreviations
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Table 8-2

Mass

ion Abundance Criteria

BFB Key lon Abundance Criteria:

50 15% {0 40% of mass 85
75 30% to 80% of mass 95
95 base peak, 100% relative abundance
96 5% t0 9% of mass 95
173 less than 2% of mass 174
174 reater than 50% of mass 95
175 5% to 9% of mass 174
176 greater than 95% but less than 101% of mass
174
177 5% to 9% of mass 176

DFTPP Key lons and lon Abundance Criteria:

51 30% to 60% of mass 198
68 less than 2% of mass 69

70 less than 2% of mass 69
127 40% to 60% of mass 198
197 less than 1% of mass 198
198 Base peak, 100% relative abundance
199 5% to 9% of mass 188
275 10% to 30% of mass 198
365 reater than 1% of mass 198
441 Present but less than mass 443
442 greater than 40% of mass 198
443 17% to 23% of mass 442
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9. Analvtical Procedure

The analytical procedures to be used for organics and inorganics are those
described in the USEPA SW-846 3rd Edition, Update il, 1994, for the preparation
and analysis of water, sediment, and soil for the client specified compounds.
Copies of the analytical procedures are located in the Iabdratory and available for
use by analysts. Copies of analytical methods are available upon request. |

Volatiles by GC/MS - This method determines the concentration of volatile
(purgeable) organics. The analysis is based on purging the volatiles ento a
Tenax/silica gel trap, desorbing the volatiles onto a gas chromatographic column
which separates them and identifying the separated components with a mass
spectrometer. Method 82408 or 8260A.

Semivolatiles - This method determines the concentration of semivolatile organic
compounds that are separated into an organic solvent and are amenable to gas
chromatography. The method involves solvent extraction of the sample to isolate
analytes and GC/MS analysis to determine semivolatile compounds present in the
sample. Method 8270B. |

Volatiles by GC - This methed determines the concentration of volatile (purgeable)
organic compounds. The analysis is based on purging the volatiles from the
sample onto an appropriate sorbent trap and desorbing the volatiles onto a gas
chromatographic column. Using an appropriate temperature program, the
compounds are separated by the column and both qualitative and quantitative
detection is achieved with a photoionization and/or electrolytic conductivity
detector. Method 5030A/80108/8020A/8021A. Non-halogenated organics are
anaiyzed by flame ionization detectors. Method 5030A/8015A.

~ Pesticides, PCBs, & Herbig- ides - This method determines the concentration of

organochioride pesticides, polychlorinated biphenyls, herbicides, and
organophosphate pesticides. The procedure includes solvent extraction of the
sample, analysis of the extract on a gas chromatograph/electron capiure detector
(GC/EC) using a megabore capillary column, and confirmation on a GC/EC using
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a second megabore capillary column. A nitrogen-phosphorus detector is used for

organophosphates. If the compound concentration is sufficient, confirmation may
be done on GC/MS upon request. Pesticides Methods 8081 and 8141A.
Herbicides Method 8151,

PAHs by HPLC - The sampie aliquot is extracted with methylene chioride. The

extract is filtered (soils), dried, concentrated by evaporation and exchanged into
acetonitrile. Silica gel cleanup is used if necessary. The extract is analyzed by
reverse-phase HPLC with both UV and flucrescence detectors. Methods

3550A/36308/8310.

TPH-GRO - This method determines the concentration of gasoline ra'nge'or'ganics
(pentane to naphthaiene or methylpentane to trimethylbenzene depending on the
protocol, Califernia or API respectively). The analysis is based on purging the
volatiles from the sample onto an appropriate sorbent trap and desorbing the
volatiles onto a gas chromatographic column. Using an appropriate temperature
program, the compounds are separated by the column and both qualitative and
quantitative detection is achieved with a flame ionization detector. BTEX may be
determined simultanecusly on systems equipped with a photoionization detector in
tandem with the FID.

Method 5030A/8000A/8020; AP! "Method for Determination of GRO," Revision 5,
02/02/95: or California Department of Health Services LUFT Task Force TPH
Analysis - Gasofine Method, California Modified 8015 Method.

TPH-DRO - This method determines the concentration of diesel range organics
(C-10 to C-28 hydrocarbor.s). The procedure includes solvent extraction of the
sample analysis of the extract on a gas chromatograph/flame ionization detector
(GC/FID} using a megabore capillary column.

Method API "Method for Determination of Diesel Range Organics,” Revision 2,
02/05/95: or California Department of Heaith Services LUFT Task Force TPH
Analysis - Diesel Methed (Modified), California Modified 8015 Method.

Inductivety Coupled Plasma (ICP) - This is a technique for the simultaneous

determination of elements in solution after acid digestion. The basis of the
method is the measurement of atomic emission by an optical spectrescopic
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technique. Characteristic atomic line emission spectra are preduced by excitation
of the sample in a radio frequency inductively coupled plasma. Because the

~ temperature of the plasma is considerably higher, it is especially useful for

refractory metals. Method 601CA.

The Trace ICP is the same technigue as the ICP listed above except for the

orientation of the plasma (horizontal instead of vertical) and upgraded optical and |

sample introduction systems, resulting in instrument detection limits approximately
a magnitude lower than the traditional ICP.

Fumnace Atomic Absorption (GFAA) - This is a method of analysis
designed to dstect trace amounts of the analyte through slectrothermal
atomization. Samples are digested before analysis. The graphite furnace AA
spectrophotometer heats the sample within a graphite tube using an electrical
current (i.e., flameless furnace) and measures the absorption of specific metallic
elements at discrete wavelengths. (See attached list for method number.)

Cold Vapor Atomic Absomption - Organic mercury compounds are oxidized and the
mercury is reduced to the elemental state and aerated from sclution in a closed
system. The mercury vapor passes through a cell positioned in the light path of a
spectrophotometer and absorbance {peak height) is measured. Methed
T4AT0A/T4T1A,

Flame Atomic Absorption - This method is also suited to metals analysis. A
solution of the sampie to be analyzed is sprayed into a flame which generates
sufficient heat to decompose the sample into its constituent atoms dirsctly in the
opticai path. The difference in light intensity is measured at specific wavelengths
using a spectrophotometer. (See attached list for method number.)

Hvdride Generation Atomic Absorption - Arsenic and selenium compounds are

oxidized, then reduced to arsenic (+3) and selenium (+4). The arsenic (+3) and
selenium (+4) are then converted to a voiatile hydride with hydrogen produced
from a sodium borohydride/HCI reaction. The volatile hydride is swept intoa
heated quartz flow cell located in the optical path of an atomic absorption
spectrophotometer. The resuiting absorbance is proportional to the arsenic or
selenium concentration. Arsenic Method 7061A. Selenium Method 7741A.
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Total Cvanide Analysis - Digesticn and flash distillation of the sample aid in
‘breaking down the complex cyanides to HCN. Simple cyanides are converted to

cyanogen chloride by reaction with Chloramine T. This reacts with pyridine and
barbituric acid reagent to give a red colored complex. The absorbance is read at
570 nm and is compared to a standard curve. An autoanaiyzer is used. Method
9012.

Phenals - This method is based on automated distillation of phenol and the
subsequent reaction with 4-aminoantipyrine in basic buffer to produce a red
colored complex. The absorbance is read at 505 nm and is comparedto a
standard curve. An autoanalyzer is used. Method 8068.

Moisture - A known sample weight is placed in a drying oven maintained at 103° to
105°C for 12 to 24 hours. The sample is reweighed after drying and this value is
divided by the original weight. The resuit is used to calculate analytical -
concentration on a dry-weight basis. Metheds for the Chemical Analysis of Water
and Wastes, Office of R&D, USEPA-EMSL, Cincinnati, OH, USEPA 600/4-79-020.
Method 160.3.

Total Petroleum Hydrocarbons - Samples are extracted with freon and the
resulting solution is treated with silica gel to remove fatty acids and other polar
compounds. The remaining nonpolar compounds are designated as petroleum
hydrocarbons and are quantitatively measured using infrared spectroscopy.
Methods for the Chemical Analysis of Water and Wastes, Office of R&D, USEPA-
EMSL. Cincinnati, OH, March 1879, USEPA 600/4-78-020. Method 418.1 |
(modified for sails).

Sulfide Analvsis - The sa'mple is acidified and a known excess of iodine is added.
The iodine reacts with sulfide in acid solution, oxidizing sulfide to suifur. The
excess iodine is back-titrated with sodium thiosulfate. Methed 9030A.

Totat Qrganic Carbon (TQC) - Following acidification, the sample is purged with
nitrogen to remove inorganic carbon. Persulfate is injected to oxidize organic
carbon to carbon dioxide which is detected by IR. An Ol Model 700 TOC analyzer
is used. Method 9060.
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Total Organic Halogen (TOX) - Organic halogen is adsorbed onto an activated
carbon column and combusted in an oxygen furnace. The resuiting hydrogen
halide gases are collected in an acetic acid buffer. The halides ars titrated
microcolormetrically through the generation of Ag+ ions. A Mitsubishi TOX
analyzer is used. Method 90208B.
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inorganic Method Numbers

ICP GFAA Flame AA | Hydride AA | Cotd Vapor
Aluminum 6010A 7020
Antimony 6010A - 7041 7040
Arsenic 6010A 7080A TO61A
Barium £5010A 7080A
§ Beryllium 6010A 7081 7090
Cadmium 6010A 7131A 7130
Calcium 6010A 7140
Chromium 6010A 719 7180
Cobait 6010A 7200
Copper 8010A 7211 7210
iron 6010A 7380
Lead 6010A 7421 7420
Magnesium 6010A 7450
Manganese 6010A 7460
Mercury 7470A/
7471A
Molybdenum 6010A 7480
Nickel 6010A 7520
Potassium B010A 7610
Selenium 6010A 7740 T741A
Silver 6010A 7761 T760A
Sodium - 6010A 7710
Thallium 6010A 7841 7840
Tin 6010A
Vanadium B010A 7910
Zinc 68010A 7950

The number of parameters analyzed and the method used will be determined by the site-specific

requirements.
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Volatile Priority Pollutant Compound List (GC/MS - 8240B)
Waters Soils**
LoQ* J-Vaiue LOG* J-Value
Compounds {ng/L) (ugn.) (ng/kg) {no/kg)
Chloromethane 5, 3 5. 2.
Bromomethane 5. 3. 5. a.
Vinyl chloride 5. 2. 5. 2.
Chioroethane 5. 3 5. 3.
Acrolein 100. 40. 100. 20.
Acrylonitrile 50. 10. 50. 10.
Methylene chloride 5. 2. 5, 2
Trichiorofluoromethans 5. 2. 5, 2
1,1-Dichioroethene 5. 1. 5. 2
1,1-Dichloroethane 5. 2. 5. 1
trans-1,2-Dichlorcethene 5. 2. 5. 2
Chloroform 5. 1. 5. 1
1,2-Dichlorcethans 5. 2, 5. 2
1,1,1-Trichloroethane 5. 1. 5. 1
Carbon tetrachloride 5. 1. 5, 1
Bromodichioromethane 5. 1. B, 2
1,1,2,2-Tetrachioresthane 5. 2. 5. 1.
1,2-Dichloropropane 5. 1. 5. 3.
trans-1,3-Dichloropropene 5. 1. 5. 1
Trichlorcethene 5. 1. 5. 1
Dibromochioromethane - 5. 2 5, 1
1,1,2-Trichloroethane 5. 2 5. 2
Benzene 5. 1. 5. 1
¢cis-1,3-Dichioropropene 5. 1. 5. 1
2-Chloroethylvinyl sther 10. 2. 10. 2
Bromoform 5. 1. 5. 1
Tetrachloroethene 5. 1. 5. 1
Toluene 5. 2. 5. 1
Chlorobenzene 5. 1 5. 1
Ethylbenzene 5. 2. 5. 1
Xylene (total) 5. 1 5. 1

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

*Ouantitation limits listed for soil’sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/sediment, caiculated on a dry-weight basis will be higher.
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The laboratory routinely reports at the fimit of quantitation (LOQ) but can estimata down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are

reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Appendix IX Volatile Compounds (GC/MS 82408)
Waters Sails™*
LOQ* J-Vaiue LOQ* J-Value
Compound 4(25/‘.} (ELZ !Ltgkg! !ﬂkg}
Chloromethane 5. 3 5. 2.
Bromomethane 5. 3. 5. 3.
Vinyl chioride 5. 2. 5. 2.
Dichlorodiflucromethane 5. 2. ' 5, 2.
Chioroethane 5. 3. 5. 3.
Methyl iodide 5. 1. 5, a
Acrolein 100. 40. 100, 20.
Acrylonitrile - 50. 10. 50. 10.
Acetonitrile 100. 25. 100. 25.
Methylena chiloride 5. 2. 5. 2.
Acetone 20. 6. 20. 7.
Trichloroflucromethane 2. 2.
Carbon disuifide . 3 . 3.
Propionitrile 100. 30. 100. 30.
1,1-Dichloroethene 5. 1. 5. 2.
Allyl chloride 5. 1. 5. 1.
1,1-Dichioroethane 5. 2. 5. 1.
trans-1,2-Dichioroethene 5. 2. 5. 2,
Chioroform 5. 1. 8. 1.
1,2-Dichloroethane 5. 2. 5. 2,
Methacrylonitrile 50. 10. 50, 5.
2-Butancne 10. 3. 10. 7.
Dibromomethane 5. 1. 5. 1.
1,1,1-Trichloroethane 5. 1. 5. 1.
1.4-Dioxane 250, 70. 250. 70.
Carbon tetrachloride 5. 1. 5. 1.
Isobutyl akohol 250, 100. 250, 100.
Vinyl acetate 10. 2. 10. 3.
Bromodichloromethans 5. 1. 5. 2.
2.Chloro-1,3-butadisne 5. 2. 5. 2.
1,2-Dichloropropane 5. 1. 5. 3.
trans-1,3-Dichioropropene 8, 1. 5. 1.
Trichloroethene 5. 1. 5. 1.
Dibromochioromethane 5. 2. 5, 1.
1,1.2-Trichlorcethane 5. 2. 5. 2.
1.2-Dibromoethane 5. 1. 5. 1.
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Y

Appendix IX Volatile Compounds (GC/MS 82408)
Waters Soils™
LoQ* J-Value LoQ* J-Value
Compound ML) quLz (ug/kg) ("gl_xgl
Benzene 5. 1. 5. 1.
efs-1,3-Dichlorepropene 5. 1. 5. 1.
Mathyl methacrylate 5. 1. 5. 1.
1,1,1,2-Tetrachloroethane 5. 1. 5. 2.
Bromoform 5. 1. 5. 1.
trans-1,4-Dichloro-2-butene 50. 15. 50. 10.
1,2,3-Trichloropropane 5. 1. = B, 1.
2-Hexanone 10. 7. 10. 3.
4-Methyl-2-pentanone 10. 5. 10, 3.
Tetrachloroethene 5. 1. 5. 1.
1,1.2,2-Tetrachlorosthane 5. 2. 5. 1.
Toluene 5. 2. 8. 1.
Ethyl methacrylate 5. 1. 5. 1,
Chiarobenzene 5. 1. 5. 1.
Pentachloroethane 5. 1. 5, 1.
Ethylbenzene 5. 2. 5. 1.
1,2-Dibrome-3-chioropropane 8. 3. 8. 2,
Styrene 5. 1. 5. .
Xylenes (total) 5. 1. 5. 1.
e T ———————————— —

For samples preserved with 1 + 1 HCl to pH <2, low recovery of acid labile compounds is likely to occur.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

~Quantitation limits fisted for soisediment are based on wet weight. The quantitation limits calculated by
the laboratory fur soil/sediment, calculated ona dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down *o the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOG are
reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annually and subject 1o cﬁange.
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GC/MS Volatile Compound List (8260A)

Compound

Waters

Soils™

LoQ*

J-Value
{ught)

LoQ*

(ug/ka)

J-Value

{ng/kg)

Dichlorodiflupromethane

{uglt)

Chioromethane

Vinyl Chioride

Bromomethane

Chlorcethane

Trichlorofiuoromethans

1,1-Dichlorcethene

1,1-Dichioroethane

Methylene Chloride

trans-1,2-Dichloroethens

2,2-Dichloropropane

cis-1,2-Oichloroethena

Chloroform

Bromochloromsthane

1,1,1-Trichloroethane

Carbon Tetrachloride

1,1-Dichloropropene

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Dibromomethane

Bromodichioromethane

Toluene

1,1.2-Trichlorcethane

Tetrachiorcethene

1,3-Dichloropropane

Dibromochioromethane

1.2-Dibromoethane

Chilorobenzene

1,1,1,2-Tetrachloroethane

Ethylbenzene

m+p-Xylene

o-Xylene’

Styrene

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5.
5.
5
5
S
5
5
5
5.
5
5
5
5
5
5
5
5
5
5

2.
3.
2.
3.
3.
2
1

1.
2
2.
1.
2.
1.
1

1.
1.
1.
1.
2
1.
1.
1.
1.
2.
2
1

1

2.
1

1

1.
2
1

1

1
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GC/MS Volatile Compound List (8260A)

Waters Soiis**
LoQ* J-Valiue LOQ" J-Vaiue

Compound o) | (o (o)
S. . .

Bromoform

Isopropylbenzene

1,1,2,2-Tetrachloroethane

Bromobenzene

1,2,3-Trichloropropane

n-Propylbenzene

2.Chiorotoluense

1,3,5-Trimethylbenzene

4-Chlcrotoluens

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

p-lsopropyltoluene

1,3-Dichlorobenzene

1,4-Dichiorobenzene

n-Butylbenzene

1,2-Dichiorobenzene

1,2-Dibromo-3-chloropropane

1.2,4-Trichlorobenzene

Hexachlorcbutadiene

Naphthalene

m.msngisn.m?-sn.msnsnsnsnsnsnsnsnsnwsnsnsnE

i
|

1 1
2 3
2 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1.
1. 1.
2. 2
2 2
1. 1
2 2
3 2
1 1
2. 2
1. 1
1. 1

N M I CI G G G 3 o Gl i fad Gl Rl el Bl Rt Bl R

[

1,2,3-Trichlorobenzene

e S —————

*Specific quantitation limits are highly matrix dependent. The quantitation timits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soi/sediment are based on wet weight. The quantitation fimits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The faboratory routinely reports at the limit of guantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Semivolatile Pricrity Pollutant Compound List
Walers Soils**
LoQ* J-Value LoQ* J-Value
Compound {ng/'L) {ng/L) (ng'kg) {ng/ka)
2-Chlorophenol 10. 1 330. 33.
Phenol 10. 1 330. 33.
2-Nitrophenoi 10. 2 330. 67.
2.4-Dimethylphenol 10. 1 330. a7,
2,4-Dichiorophencl 10. 2, 330. 33.
4-Chloro-3-methylphenol 10. 2 330. 67.
2.4,8-Trichlorophenol 10. 1 330. 67.
2,4-Dindtrophenci 25. 5 830. 167.
4-Nitrophenol 25. 5 830. 167.
2-Methyl-4,6-dinitrophenol 25, 5 830. 167.
Pentachlorophenol 25. 1 830. 167.
N-nitrosodimethylamine 10. 2 330. 67.
bis (2-Chlorosthyl) ether 10. 1 330. 67.
1,3-Dichlorcbenzens 10. 1 330. 33,
1,4-Dichlorobenzene 10. 1 330. 33.
1,2-Dichlorobenzene 10. 1 330. 33.
bis (2-Chloroisopropyi) ether 10. 2, 330. 100.
Hexachlcroethane 10. 2. 330. 67.
N-nitrosodi-n-propylamine 10. 2 330. 67.
Nitrobenzene 10. 1 330. 33.
isophorone 10. 1 330. 67.
bis (2-Chloroethoxy) methane 10. 1 330. 33.
1,2,4-trichlorcbenzene 10. 1 330. 33.
Naphthalene 10. 1 330. 33.
Hexachiorobutadiene 10. 1 330, 67.
Hexachlorocyclopentadiene 10. 3 330. 167.
2-Chioronaphthalene 10. 1 330. - 33,
Acenaphthylene 10. 1 330. 33.
Dimethyl phthalate 10. 3 330, 33.
2 6-Dinitrotoluene 10. 1 330. 67.
Acenaphthene 10, 1 330. 33.
- 2,4-Dinitrotoluene 10. 2 330. 687,
Fluorene 10. 1 330. 33
4.Chlorophenyl phenyl ether 10. 2 330. 87.
Diethyi phthalate 10. 2 330. 67.
1,2-Diphenylhydrazine 10 1 330. 67.
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Semivolatile Priority Pollutant Compound List
Waters Soils™
LoQ* J-Value LoQ” J-Value
Compound {uglL) (ug't) (ng/kg) (ng/kg)
N-nitrosodiphenylamine 10. 2. 330. 67.
4-Bromophenyl phenyl ether 10. 2 330. 100
Hexachlorcbenzene 10. 1. 330. 100.
Phenanthrene 10. 1. 330, 33
Arnthracene 10, 1. 330. 3.
Di-n-butyl phthaiate 10. 1. 330. 33.
Fluoranthene 10. 1. 330. 33,
Pyrene 10 1. 330. 67.
Benzidine 100. 20, 3300. 833.
Butyl benzyi phthalate 10. 2. 330. 67.
Benzo (a) anthracene 10. 1. 330. 33.
Chrysene 10. 1. 330. 33.
3,3-Dichlorobenzidine - 20, 2. 670. 133.
bis (2-Ethylhexyl) phthalate 10. 2. 330, 7.
Di-n-octyl phthalate 10. 2. 330. 67.
Benzo (b) fluoranthene 10. 2. 330. &7.
Benzo (k) fluoranthene ' 10. 2. 330 133.
Benzo {a) pyrene 10. 2. 330. 87.
. Indeno (1,2,3-cd) pyrene 10. 2. 330. 67.
Dibenz {a,h) anthracene 10. 2. 330. 67.
Benzo (ghi) petylens — ﬂ:g i 330%__ 67.

*Specific quantitation limits are highly matrix dependent. The quantitation limits fisted herein are provided
for guidance and may not always be achievable.

. *sqyuantite_ion limits listed for soil’sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil'sediment, calculated on a dry-weight basis will ba higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values,

LOQ and J-values are evaluated annually and subject 1o change.
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Appendix IX Semivolatile Compounds
Waters Soils™*
LoQ* J-Value LoQ* J-Vaiue
Compound “@H !Hﬂ 2 !I!ﬂkﬂl ‘I!ﬂkﬂl

Acenaphthene 10. 1. 330. 33.
Acenaphthylene 10. 1, 330. 33
Acetophenone 10. 2. 330. 33.
2-Acetylaminofluorene 10. 2. 330. 67.
4.Aminobiphenyi 10. 1. 330. 133,
Aniline 10. 2. 330. 100,
Anthracens 10. 1. 330. 33.
Benzo (a) anthracene 10. 1. a30. 33.
Benze (b) fluoranthene 10 2. 330. 67
Benzo (k) fluoranthens 10. 2 330. 133.
Benzo (ghi) perylene 10. 2 330. 67.
Benzo (a) pyrene 10. 2 330. 67.
Benzyl alcohol 20, 2 670. 100.
bis {2-Chloroathoxy) methane 10 1 330. 33.
bis (2-Chlorcethyl) ether 10. 1 330. 67.
bis (2-Ethylhexyl) phthalate 10. 2 330. 67.
4-Bromophenyi phenyl ether 10. 2 330, 100.
Buty! benzyl phthalate 10. 2. 330. 67.
4-Chloroaniline 10. 2. 330. 100.
Chlorobenzilate 10. 4, 330. 67.
4-Chloro-3-methylphenol 10. 2. 330. 67.
2-Chloronaphthalene 10. 1. 330. 33.
2-Chiorophenol 10. 1. 330. 33.
4-Chlorophenyl phenyl ether 10. 2. 330. 67.
Chrysens 10. 1. 330. 33.
2-methy! phenal 0. 2. 330. 67.
3 and 4 methyl phenol 10. 2, 330. 100.
Dialiate 10, 2 330. 100,
Dibenzofuran 10, 1. 330. 33.
Di-n-butyl phthalate 10. 1 330. 3a.
Dibenz (a,h) anthracene 10. 2. 330. 67.
1,2.Dichlorcbenzene 1C. 1 330. 33.
1,3-Dichlorobenzene 10. 1 330. 33.
1.4-Dichlorocbenzene 10. 1. 330. 33,
3,3"-Dichlorobenzidine 20. 2 &870. 133.
2,4-Dichiorophenol 10. 2 330. 3a.




Section No. @
Revision No. 4
Date: 10/07/96
Page 16 of 29

Agmndlx IX Semivolatile Compounds

Waters Soiis™
LoQ* J-Value LoQ" J-Value
Compound (gL} {(na/L} (ng/ka) {ug/ka)
2,6-Dichlorophenol 10 1. 330. 87.
Diethyt phthalate 10. 2 330. 67.
Dimethoate 10. 2 330. 100,
p-(Dimethylamino) azobenzene 10. 1 330. 133.
7.12-Dimethylbenz(a} anthracene 10. 2 330. 33.
3,3-Dimethylbenzidine 20. 2 670. 100,
a,a-dimethyi-1-phenethylamine - 20. 1 670. 67.
2,4-Dimethylphenol 10. 1 330. 67.
Dimethyl phthalate 10. 3 330. as.
m-Dinitrobenzene 10. 2 330. 67.
2-Methyl-4,6-dinitrophsnol 25. 5 830. 167.
2.4-Dinitrophenol 25. 5 - 830. 167.
2 4-Dinitrotoluene 10. 2 330. 67.
2,8-Dinitrotoluene 10. 1 330. 67.
Di-n-octyl phthalate 10. 2 330, 67.
Ethyl methanesulfonate 20. 1 670. 67.
Fluecranthene 10. 1 330, 33
Fluorens 10. 1. 330. 33.
Hexachlorobenzene 10. 1. 330. 100.
Hexachlorobutadiene 10. 1 330. 67.
Hexachlorocyciopentadiene 10. 3 330. 167.
Hexachlorosthane 10. 2 330. 67.
Hexachloropropens 10. 2 330. &87.
Indeno (1,2,3-cd) pyrene 10. 2 330. 67.
Isodrin 20. 1. 670. 3.
Isophorone 10. 1. 330. 67.
Isasafrole 10. 1. 330. 3.
Methapyrilene 20, 1. 670. 133.
3-Methylchioranthene 10. 2 330, 87.
Methyl methanesulfonate 10. 1, 330. 33.
Methyinaphthalene 10. 1. 330. 33.
Naphthalene 10. 1. 330. 33.
1,4-Naphthoquinone 10. 1. 33c. 100.
1-Naphthylamine 10. 2. 330, 33
2-Naphthylamine 10. 2. 330. 33.
“2-Nitroaniliine 10. 1. 330. 67.
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Appendix 1X Semivoiatile Compounds

Waters Soils™
: LoQ* J-Value LOQ" J-Vaiue
Compound (ng/L) {ng/L} (ug/kg) (ugrka) |
3-Nitroaniline 10. 1. 330. 87.
4-Nitroaniline 10. 2. 330. 100.
Nitrobenzene 10. 1. 330. 33.
2-Nitrophenoi 10. 2. 330. 67.
4-Nitrophenol 25. 5. 830. 167.
4-Nitroquinciine 1-oxide 100. 10. 3300, 330.
N-Nitrosodi-n-butylamine 10. 2. 330. 67.
N-Nitrosodiethylamine 10. 2. 330. 100.
N-Nitrosodimethylamine . 10. 2. 330. 67.
N-Nitrosodiphenylamine 10. 2. 330. 67.
N-Nitrosodi-n-propytamine 10. 2. 330. 67.
N-Nitrosomethylethylamine 10. 2. 330. 133,
N-Nitrosomorpholine 10. 1. 330. 67.
N-Nitrosopiperidine 10. 2. 330. 67.
N-Nitrospyrrolidine 10. 2. 330. 100.
5-Nitro-o-toluidine 10. 2, 330. 100.
Pentachlorobenzene 10. 1. 330. 67.
Pentachloronitrobenzene 10. 2. 330. 100.
Pentachiorophenol 25. 1. 830. 167.
Phenacstin 10. 2. 330. 67.
Phenanthrene 10. 1. 330. 33.
Phenol 10. 1. 330. x|
1,4-Phenylenediamine 200. 20. 8700. 667.
2-Ficoline 10. 1. 330. 87.
Pronamide 10. 1. 330. 100.
Pyrene 10, 1. 330. 67.
Pyridine 10. 2. 330. as.
Safrole 10. 2. 330. 67.
1.2.4,5-Tetrachiorobenzene 10. 1. 330. 67.
2.3,4,6-Tetrachlorphenol 10. 2. 330. aa,
Tetraethyl dithiopyrophosphate 10. 2. 330. 67.
Thionazin 20. 2. 670. 200.
o-Toluidine 10. 2. 330. 100.
1.2.4-Trichlorobenzene 10. 1. 330. 33.
2.4, 5-Trichlorophenol 10. 1. 330. 67.
2.4 8-Trichlerophenol 10. 1. 330. &7,
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Appendix IX Semivolatile Compounds

Waters Soils"* .

LOQ" J-Value LoQr J-Value

Compound _(ualL) (/L) !ng! (ug/kg)
0,0,0-Triethylphosphorothioate 10. 2. 330. 67.
1,3,5-Trinitrobenzene 10. 5. 330. 167.

*Specific quantitation limits are highty matrix dependent. The quantitation fimits fisted herein are provided
for guidance and may not always be achievable.

~Quantitation limits listed for soil/sediment are based on wet weight. The quantitation fimits calculated by
the laboratory for soil'sediment, calculated ona dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the cfient if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

1N-Nitrosodiphenytamine decomposes in the GC inlet forming diphenylamine. The result reported for N-
Nitrosodiphenylamine represents the combined total of both compounds.

LOQ and J-values are evaluated annually and subject to change.‘
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L]

. Volatiles by GC
| l Volatile Organics List
Waters Soils**
LoqQ* J-Value LoQ* J-Vaiue
l ' Compound (uo/L) {ug/t) {ugrkg) {ng/ka)
Chloromethane 5. 0.09 8. Qs
Bromomethane 5. 1.18 5. 0.5
l Dichlorodifiueromethane 2. a2 2. 0.2
Vinyl chloride 1. 0.2 1. 0.1
l Chioroethane 1. 0.52 1. 0.1
Methylene chloride 1. 0.25 1. 0.1
Trichlorofluoromethane 1. 0.1 1. 0.1
l 1,1-Dichlorosthene 1. 0.13 1. 0.1
1,1-Dichloroethans 1. 0.07 1. 0.1
I 1,2-Dichloroethene (cis/trans) 1, 0.1 1. 0.1
Chicroform 1. 0.05 1. 0.1
_ 1.2-Dichloroethane 1. a1 1. 0.1
I 1,1,1-Trichloroethane 1. Q.03 1. 0.1
Carbon tetrachloride 1. 012 1. 0.1
' Bromodichloromethane 1. 0.09 1. 0.1
. 1,2-Dichlorpropane 1. 0.04 1. 0.1
trans-1,3-Dichioropropene 1. 02 1. 041
' Trichioroethene 1. 0.12 1. 0.1
Dibromochioremethane 1. 0.09 1. 0.1
l 1,1,2-Trichiorcethane 1. 0.105 1. 0.1
cis-1,3-Dichloropropene 1. 0.34 1. 0.1
2-Chioroethylvinyl-ether 10. 0.9 10. 1.
l Bromoform 2. 0.2 2 0.2
1,1,2,2-Tetrachloroethane 2. 0.05 2. 02
' Tetrachiorcethene 1. 0.04 1. 0.1
Chicrobenzene 1. 0.25 1. C.1
- Benzene 1. 02 1. 0.2
l Toluens 1. 02 1. 0.1
Ethylbenzene 1. 0.1 1. 0.2
l o-Xylene 1. 0.2 1. 0.2
m-Xylene 1. 0.2 1. 0.2
p-Xylene 1. 02 1. 0.2
l *Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provi&ed
I . for guidance and may not always be achievable. '
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~Quantitation rmits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil'sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values,

LOQ and J-values are evaluated annually and subject to change.
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Pesticide/PCB Priority Pollutant Compound List

Waters - Soils™
LoQ* J-Vajue Loq* J-Value

Compound {ug/l) _{ug/L) (mg/ko) (mgkg)
alpha-BHC 0.01 0.001 0.01 0.00042
heta-BHC 0.0t 0.0011 0.01 0.0011
gamma-BHC (Lindane) 0.01 0.001 0.01 0.00055
deita-BHG 0.01 0.003 c.o1 0.00061
Heptachior 0.01 0.0018 0.01 0.00077 .
Aldrin 0.01 0.0063 0.01 0.0014
Heptachlor epoxide 0.01 0.001 0.01 0.00059
4,4-DDE 0.01 o0 0.01 0.00068
4.4-0D0D Q.01 0.0043 a0 0.0002
4,4-00T 0.01 0.009 0.01 0.0006
Dieldrin 0.01 0.c01 0.01 0.00042
Endrin 0.01 0.0071 - 0.01 0.0004
Chiordanse 0.3 0.02 0.05 0.013
Toxaphene 4, 040 2. Q019
Endosulfan | 0.01 0.002 0.01 0.0012
Endosulfan li 0.01 0.0049 o 0.00079
Endosuifan sulfate 0.03 0.003 0.03 0.00085
Endrin aldehyde , 0.1 0.0048 0.1 0.0011
Methoxychlor 0.05 0.0186 0.05 0.0016
PCB-1016 1. 0.043 0.2 0.034
PCB-1221 1. 0.12 0.2 0.049
PCB-1232 1. 0.048 02 0.026
PCB-1242 1. 010 02 0.013
PCB-1248 1. 0.038 0.2 0.035
PCB-1254 1. 0.14 0.2 0.028
PCB-1260 1. 0.038 0.2 0.032

*Specific quantitation limits are 'highly matrix dependent, The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**@uantitation limils fisted for soil/sediment are based on wet weight. The quantitation fimits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-tlag and are defined
as estimated values.

LOQ and J-values are evaluated annuaily and subject to change.
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Appendix [X Organochiorines
Waters Soils™
' LoQ* J-Value L.oQ* J-Value
Compound (ugh) _{ug/l) {mg/kg) (mgfkg) _§

Aldrin . 0.01 0.0063 0.01 0.0014
alpha-8HC 0.01 0.001 0.01 0.0042
beta-BHC 0.01 0.0011 0.01 0.0011
delta-BHC n.01 0.003 0.01 0.00061
gamma-BHC (Lindane} 0.01 0.001 0.01 0.00085 .
Chiordane 0.3 a.02 0.05 0.013
44-DDT oo 0.009 0.01 0.0006
4,4-DDE | 0.01 0.001 0.01 0.00068
4.4-00D 0.01 0.0048 0.01 0.0002
Dieldrin 0.01 0.001 0.01 0.00042
Endosuifan | 0.01 0.002 a0 0.0012
Endosulfan Il 0.01 0.0049 0.01 0.00072
Endosulfan suifate .03 0.003 0.03 0.00065
Endtrin oM 0.0071 oo 0.0004
Endrin aldehyde 0.1 0.0048 0.1 0.0011
Heptachlor _ 0.01 0.0016 0.01 0.00077
Heptachlor epoxide 0.0t 0.001 0.01 0.00059
Kepone 0.7 0.3 0.7 0.1
Methaxychlor 0.05 0.016 0.05 0.0016
PCB-1016 1. - 0,043 0.2 0.034
PCB-1221 1. 0.12 0.2 0.049%
pPCB-1232 1. 0.048 0.2 0.026
PCB.1242 1. 0.10 02 0.013
PCB-1248 1. 0.c38 0.2 0.035
PCB-1254 1. 0.14 0.2 0.028
PCB-1260 1. 0.036 0.2 ' 0.032
Toxaphene — 4. 0.40 2 | 0.019

*Specific quantitation limits are highly matrix dependent, The quantitation limits listed herein are provided
for guidance and may nct always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for scil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated vaiues. : '

LOQ and J-values are evaiuated annually and subject to change.
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. Appendix IX Herbicide Compounds
Waters Soils™
LeqQr J-Value LoQ* J-Value
Compound (ug/L) (ugl) (mg/kg) (mg/kg)
24D 1. 0.07 0.2 0.02
Dinoseb 1. 0.016 0.2 0.005
245-TP 0.1 0.011 0.05 0.002
2,457 0.1 0.0059 0.05 0.002

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOG and J-values are evaluated annually and subject to change.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
' for guidance and may not aiways be achievable. 7

~Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits célculated by
the laboratory for soil'sediment, calculated on a dry-weight basis will be higher.

down to the J-vaiue
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Appendix IX Organophosphates
Waters Soils*™*
Loa* J-Value LoQ* J-Vaiue
Comnpound {ugh) (ng'L) (mg/kg) (mg/kg)
Disulfoton 03 0.085 0.3 0.066
Methy! parathion 0.2 0.048 0.08 0.016
Ethwyl parathion 0.2 0.064 0.08 0.016
Famphur 05 0.077 0.1 0.024
Phorate 03 0.063 0.1 0.019
*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are pro\fided

for guidance and may not always be achievable.

*sCuantitation limis fisted for soil/sediment are based on wet weight. The quantitation lirnits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The labaratory routinely reports at the limit of qu
when requested by the client. Values reported below the

as estimated values.

LOQ and J-values are evaluated annually and subject to change.

antitation (LOQ) but can estimate down to the J-value
LOQ are reported with a J-flag and are defined
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PAHs by HPLC 8310
Waters Soils**
‘ LoQ* J-Value LoQY J-Value

Compound (ng/L) (ught) {mg/kg {(mg/kg)
Naphthalene ' 10, 09 067 - 0.059
Acenapthylene ‘ 20. 0.7 0.67 0.049
Acenaphthene 20. 2. 067 0.180
Fluorene 2. 1. 0.87 0.011
Phenanthrene 2 .04 0.167 0.017
Anthracene 1. © 003 0.167 0.0017
Fluoranthene 0.5 0.02 0.067 0.00078
Pyrene 2. 0.5 0.067 0.0041
Benzo(a)anthracene 0.1 0.04 0.003 0.00063
Chrysene 1. 02 0.03 0.0018
Benzo(b)fluoranthene 0.2 0.03 0.0067 0.00035
Benzo(k)flucranthene 0.1 0.01 0.0067 0.00034
Benzo(a)pyrene ' 0.2 0.02 0.0087 0.00097
Dibenze{a,h}anthracene 0.2 0.04 0.0067 0.003
Benzo(g,h.iperylene 0.5 0.2 0.0167 0.01
Indeno(1,2,3-cd)pyrene 0.5 0.1 0.0167 0.0027

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soi/sediment, caiculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client, Values reported below the LOQ are reported with a J{lag and are defined
as estimated values. :

LOQ and J-values are svaluated annually and subject to change.
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TPH GRO/DRO
Waters Soils™
LoaQr J-Value LOQ* J-Valye
Compound {(mg/L) (mg/L) (mg/kg) {mg/kg)
TPH-GRO _ 0.05 0.02 1. 02
TPH.DRO 04 0.2 7. 4,

NOTE: J-values listed are higher than detérmined MDLs. This is because the method sums total

- detectable area under the chromatographic plot in region of interest, instead of actual fuel peak area as

the respective fuel.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

*sCyuantitation limits listed for soil’sedimert are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the Jvalue
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Inorganic Appendix [X Analyte List

Waters Soils**
LoQ" J-Value Loa* J-Value
Analyts {mg/L) (mg/L) (mg/kg) {(mg/kg)
Antimony 02 0.015 20. 22
Arsenic1 0.01 0.0027 1. 0.25
Barium 0.1 0.0022 10. 2.2
Beryllium .01 0.0013 0.5 0.074
Cadmium 0.01 0.0027 2. 0.13
i Chromium 0.03 0.0043 4, 0.47
Cobait 0.05 0.0055 5. 0.52
Copper 0.025 0.0038 4, 0.50
Lead! 0.005 0.0020 0.5 0.16
Mercury2 0.0002 0.000043 0.1 0.028
Nickel 0.05 0.0054 5. 0.46
Selenium? 0.01 10.0027 0.5 0.18
Silver 0.02 0.0036 2, 0.45
Thallium! 0.02 0.0045 2. 0.39
Tin 0.3 0.025 2s. 22
Vanadium 0.02 0.0070 2. 0.68
Zinc 0.025 0.012 10. Q.40
Cyanide 0.005 0.004 0.1 008
Sulfide . 2. 0.49 30, 8.61

'Analysis by Trace ICP

?Analysis by Cold Vapor
Except for cyanide and suifide, all other elements analyzed by ICP.

*Spacific quantitation limits are highly matrix dependant. The quantitation limits listea herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soi/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calcutated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Inarganie Priority Pollutants List (PPL)
Waters Soils*™
LoQ" J-Value LoQ* J-Value
Analyte ' {mg/L) (mg/L) (mg/kg) (mg/kg)

Antimony 0.2 0.015 20, 22
Arsenic’ , 0.01 0.0027 1. 0.25
Beryllium 001 0.0013 05 0.074
Cadmium 0.01 0.0027 2. 0.13
Chromium 1 0.03 0.0043 4, 0.47
Coppet 0.025 0.0038 4, 0.50
Lead' 0.005 0.0020 0.5 0.16
Mercury® 0.0002 00000431 0.1 0.028
Nickel 0.05 0.0054 5. 0.46
Selenium’ 0.01 0.0027 05 0.18
Silver | o002 0.0036 2. 0.45
Thallium' : 0.02 0.0045 2. 0.39
Zine 0.025 0.012 10. 0.40
Cyanide - 0.005 0.004 0.1 - 0.08

'Analyzed by Trace ICP
2Analyzed by Cold Vapor
Except for cyanide, all other elements analyzed by ICP.

*Specific quantitation fimits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

*@uantitation fimits listed for soil/sediment are based on wet weight. The quantitation lirnits caiculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are cefined
as est'mated values. o '

'LOQ and J-values are evaluated annually and subject to charge.
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Waters Soils™
LoqQ* J-Value LoQ* J-Value -

Parameter {mg/L} {mg/L) {mg/kg) (mg/kg)
Phenols 0.005 0.004 0.1 0.0007
TOC 1.0 10. 50. 10, .
TOX 5. ugfl 5. ug/l 100. 100.
TPH 0.3 0.1 - 20. 7.

*Specific quantitation fimits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

s=Quantitation limits listed for soiVsediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-vaiue
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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10. Data Reduction, Validation, and Reporting

Raw analytical data generated in the laboratories is coflected on printouts from the
instruments and associated data system or manually in bound notebooks.
Analysts review data as it is generated to determine that the instruments are
performing within specifications. This review includes cafibration checks,

sutrogate recoveries, blank checks, retention time reproducibility, and other QC
checks described in Sections No. 8 and 11. If any prcblems are noted durmg the
analytical run, corractive action is taken and documented.

Each analytical run is reviewed by a chemist for completeness and accuracy prior
to interpretation and data reduction. The following calculations are used to reduce
raw data to reportable results.

GC/MS calculation used by the data system to determine concentration in extract
for semivolatiles or in the sample its&lf for volatiles:

Q = (Ax) s} / {Als) (RRF) (Vi)

Where:
Ax = Peak area
Als = intemal standard peak area
s = Amount of internal standard injected (ng)
RRF = Relative reéponse factor

Vi = Volume of extract injected (L) or volume sample purged (mL)
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‘The extract concentration is further reduced by considering the initial sample
_weight or volume and the final extract volume:

Concent(ation ={Q) (D) (F) (1000) / (/)

Where:
Q = Concentration determined by the data system (mg/L)
D = Dilution factor if needed |
F = Final extract volume (mL)
| = Initial sample weight (grams) or volume (mL)

Results are reported in pg/L for water samples and ug/kg for solid samples. Soil
samples are reported on an as received and on a dry-weight basis. The results
are reported on Lancaster Labs Analysis Report Forms shown in Appendix A.

For volatiles by GC, a five-point external calibration procedure is used. The
resulting point-to-point calibration curve is used by the data system to calculate
analyte concentrations. The equations that the data system uses for calculating

analyte concentrations are shown below.

A. When analyte peak height, Hx, falls between the peak heights of two
calibration paints, Hn and Hn+1, the analyte concentration is calculated as
follows when using a point-to-point calibration curve:

Concentration = ([(Hx — Hn) / 81+ An) x (DF)
S =(Hn+1-Hn)/(An+1- An)

Where:
Hx = Analyte peak height
Mn = Analyte peak height in the nth calibration level
Hn+1 = Analyte peak height in the n+1 calibration jevel

S = Slope between the n and n+1 calibration paints for the analyte
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An= The concentration of the anaiyte in the nth calibration level
An+1 = The concentration of the analyte in the n+1 calibration level

DF = Dilution factor

B. When the analyte peak height is below the peak height for the lowest
calibration standard, the analyte concentration is calculated as follows when
using a point-to-point calibration curve with extrapolation to zero:

Concentration = [(Hx) x (A1/ H)] X (DF)

Whers:

Hx = Analyte psak height

A1 = Concentration of analyte in the first calibration level
H1 = Analyte péak height in first calibration level

DF = Dilution factor

Results are reported in pg/L for water samples and in ug/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis.

The resuits for the pesticides/PCBs analysis are calculated using the following
equation:

Concentration = (Ax) (Is) (V) (DF) / (As) (V1) (Vs)
Where:
Ax = Peak height for the parameter being measured
1s = Amount of standard injected (ng)

Vt = Volume of total extract { L)
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DF = Dilution factor, if needed

As = Peak height for the external stahdérd

Vi = Volume of extract injected (L)

Vs = Volume {mL) or weight (gm} of sample extracted
Results are reported as pg/L for water samples and mg/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis. Results are
reported on Lancaster Labs Analysis Report Forms shown in Appendix A.
For Herbicides, a five-point calibration curve is constructed for each compound.

The results are calculated from the curve when the %RSD is >20%. Otherwise,
the results are calculated using the average responss factor.

A. Curve

‘ DF x FV
i , k L = Extract Concentration X —————a—
Sample Concentration, mg / kg or ug /L = Ext Concentration X W (or IV)

Where:
Extract Conc., = (peak ht. - Y-intercept)/slope
EV= final volume = 100 mL (solids), 10 mL (waters)
IW or IV = initial weight = 10 g, initial volume 1000 mL

DF = Dilution Factor

B. Average response factor |

The calculation performed by single point is the same as above except the
. extract concentration is calculated as follow:
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pk ht in sample ' < Int std ht in L3 std
Avarage Re sponse Factor (ARF)  Int std ht in sample

Extract Conc.,ug/mlL =

Where:

ARF = Average Response Factor [(RF Calibt + ... + RF Calib 5)/5]

The resuits for the PAHs by HPLC analysis are calculated using the following
equation: o

Pk Ht x RF x FV x DF x AF
IV (or IW)

= Concentration (ug / L) or mg/ kg

Where:
Pk Ht = Peak height found in sample |
RF = Response factor (ppm/peak height) of analyte in standard
FV = Final volume of sample extract* (mL)
DF = Dilution factor (where applicabie)
IV = Initial volume of sample extracted (L)
IW = Initial weight of the sample extracted (gm)

*AF = Additional factor

*Please note that the final volume of the extract is 3 mL for agueous and 10 mL for
solids '

**Additional factor is five to compensate for the dilution into ACN
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Results are reported as pg/L for water samples and mg/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis. Results are
reported on Lancaster Labs Analysis Report Forms shown in Appendix A.

For TPH-GRO and TPH-DRO, a five-point external calibration procedurs is used.
The resulting point-to-point calibration curve is used by the data system to
calculate analyte concentrations. The equations that the data system uses for
calculating analyte concentrations are shown below:

Concentration = (Ax [ Rf} x (DF)

Where:

Ax = Total peak area under the curve in region defined as anaiyte

DF = Dilution factor

RF = Average response factor from the calibration curve, calculated as shown
below:

AF =[(As1 / Qs1) + (As2 / Qs2) + (As3/ Qs3) + (As4/ Qs4) +(As5 / Qs5)}/ 5

Where:

As# = Analyte peak sum area for ail compenents of calibration level #

-

Qs# = Analyte concentration sum for all components of calibration level #

Results are reported in mg/L for water samples and in mg/kg for solid samples.
Soil samples are reported on an as received anon a dry weight basis.
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- For DRO, calculation also includes the Factor “F/I"

Where:

F = Final extract volume (mL)
| = Initiai sample weight (grams) or volume (mL)
The results for inorganic analyses are calculated using the following equation:

Concentration = (A) (D) (E) /(F)

Where:

A = The concentration determined by AA, ICP, or FTIR using calibration data
programmed into the instrument (mg/L)

D = Dilution factor if needed
E = Final extract volume (mL)
F = Initial sample volume (mL) or weight (gm)

Results are usually reported in mg/L for water samples and in mg/kg for solid
samples. Alternate units are available upon request. Soil samples are reported
on an as received and on a dry weight basis. The resuits are reported on
Lancaster Labs Analysis Report Forms shown in Appendix A.

The principle criteria used to validate data will be the acceptance criteria described
in Sections No. 8 and 11 and protocols specified in laboratory SOPs. Foilowing
review, interpretation, and data reduction by the analyst, data is transferred to the
laboratory sample management system either by direct data upload from the
analytical data system or manually. This system stores client information, sample
results, and QC results. A security system is in place to control access of
laboratory personnel and to provide an audit trail for information changes. The
data is again reviewed by the group leader or another analyst whose function is to
provide an independent review and verified on the sample management system. '
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The person performing the verification step reviews all data including quality
control information prior to verifying the data. Any errors identified and corrected
during the review process are documented and addressed with appropriate
personnel to ensure generation of quality data. If data package deliverables have
been requested, the laboratory will complete the appropriate forms (see

Appendix A} summarizing the quality control information, and transfer copies of all
raw data (instrument printouts, spectra, chromatograms, laboratory notebooks, '
etc.) to the Data Packages Group. This group will combine the information from
the various analytical groups and the analytical reports from the laboratory sample
management system into one package in the client requested format. This
package is reviewed by the Quality Assurance Department for conformance with
SOPs and to ensure that all QC goals have been met. Any analytical problems
are discussed in the case narrative, which is also included with the data package

deliverables.

The validation of the data by the Quality Assurance Department includes spot
checking raw data vérsus the final report, checking that all pertinent raw data is
included and does refer to the samples analyzed, review of all QC resuits for
conformance with the method, and review of the case narrative for description of
any unusual occurrences during analysis. This validation is performed using
tachniques similar to those used by the Sample Management Office for the
USEPA's Contract Laboratory Program. The validation performed by the
laboratory does not address usability of the data, which usually requires some
knowledge of the site. The laboratory will make every attempt to meet the
requirements of this QAPP, thus reducing the need to assess usability of the data.

The 'aboratory sample management system is programmed to accept and track
the results of quality control sampies including blanks, surrogates, recoveries,
duplicates, controls, and reference materials. The computer is programmed with
the acceptance criteria for each type of QC sampie and will dispiay an out-of-spec
message if the data is not within specifications. All data outside of specifications
appears on a report to the Quality Assurance Department on the next working day.
These are reviewed by the Quality Assurance Department for severity of the
problems and trends in the data. The reponts are then sent to the anaiytical
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groups for the purpose of documenting the corrective action taken. The sample

. management system also produces control charts and has searching capabilities

to aid in data review. The flow of data from the time the sampies anter the
laboratory until the data is reported are summarized in Table 10-1.

Any data recorded manually will be collected in bound notebooks. All entries will
be in ink, with no erasures or white-out being permitted. Any changes in data will
be made using a singte line to avoid obliteration of the original entry and will be
dated and signed. Any data resulting from instrument printouts will be dated and
will contain the signature and/or identification of the analyst responsible for its
generation. After copies of the data are incorporated into the data package
deliverables, the originals will be stored in locked archives at the laboratory fora
period of 7 years. :

Project files will be created per client/project and will contain chain-of-custody
records, analysis requirements, and laboratory acknowledgments which document
samples received, laboratory sampie number assignment, and analysis requested.
Raw data is filed per batch number assignment and laboratory sampls number
which correlates to the sample receipt documents. When the project is complete,
all documentation is archived in a limited access area and retained for 5 years.
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Table 10-1

Sample and Data Routing at Lancaster Laboratories

Action

Personnel Involved

Sample received at Lancaster Labs

Sample Administration

Sample is entered onto sample management
system (lab 1D number assigned, analyses
scheduled, chain of custody started, storage
location assigned)

Sample Administration

Sample stored in assigned location (refrigerator, Sampie Support
freezer, ete.)
Acknowiedgment sent to client Sample Administration

Removed from storage for analysis; necessary
aliquot taken and sample retumed to storags

Technical Personnel

according to methods

Analysis is performed according to selected Technical Personnel
analytical method; raw data recorded, reviewed,

and transferred to computer by chemist or

technician® _

Computer performs calculations as programmed | Data Processing

Chemist or supervisor verifies raw data

Technical Personnel

Data package deliverables are assembled Data Package Group
Data packages are reviewed prior to mailing Quality Assurance Dept.
Laboratory Management

A

*Analyses requiring the chemist's interpretation may involve manual data reduction prior

to entry onto the computer.



1.

Section No. 11

Revision No. 4

Date; 10/07/96
Page 1 of 34

internal Quaiity Control Checks

The particular types and frequencies of quality control checks analyzed with each
sample are defined in USEPA SW-846 3rd Edition, Update II, 1994. The quality
control checks routinely performed during sample analysis include surrogates,
matrix spikes, duplicates, blanks, internal standards, and laboratory control
samples. In addition to these checks, some inorganic analyses employ serial
dilutions and interference check samples.

Surrogates (used for organic analysis only) - Each sample, matrix spike, matrix
spike duplicate, and blank are spiked with surrogate compounds prior to purging
and extraction in order to monitor preparation and analysis. Surrogates are used
to evaluate analytical efficiency by measuring recovery.

Matrix Spikes - A matrix (soil or water) is spiked with known quantities of specific
compounds and subjected to the entire analytical procedure in order to indicate '
the appropriateness of the method for the matrix by measuring recovery.

Duplicates (matrix spike duplicate - organics and inorganics; duplicate -
inorganics) - A second aliquot of a matrix/sampie is analyzed at the same time as
the original sample in order to determine the precision of the method. Recovery of
the original compared to the duplicate is expressed as relative percent differences
(RPD). '

Blanks (method, preparation) - Blanks are an analytical control consisting of a
volume of deionized, distilled laboratory water for water samples, or a purified solid
matrix for soi/sediment samples. (Metals use a digested reagent blank with soils.)
They are treated with the same reagents, intemal standards, and surrogaté
standards and carried through the entire analytical procedure. The blank is used
to define the level of laboratory background contamination.

Internal Standards (used for GC/MS and some GC analysis) - Internal standards
are compounds added to every standard, blank matrix, spike, matrix spike
duplicate, and sampie at a known concentration, prior to analysis. Comparison of
the peak areas of the internal standards are used for internal standard quantitation

“as well as to determine when changes in the instrument response will adversely

affect quantification of target compounds.
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Serial Dilutions (used for inorganics GFAA and ICP only) - if the analyte
‘concentration is sufficiently high an analysis of a five-fold dilution must agree
within 10% of the original determination. if the dilution analysis is not within 10%,
a chemical or physical interference effect should be suspected.

Interference Check Sampie (ICP) - To verify interelement and background
correction factors a solution containing both intertering and analyte slements of

known concentration is analyzed at the beginning and end of each analysis run or
a minimum of twice per 8 hours. -

Laboratorv Control Samples - Aqueous and solid control samples of known
composition are analyzed using the same sample preparation, reagents, and

analytical methods employed for the sample. For inorganics, LCS recovery must
fall within established control limits. For organics, an LCS is run when MS/MSD
recovery falls outside estabiished limits. The LCS recovery must fall within
acceptance limits based on statistical evaluation of past lab data.

The results of quality control samples are entered into the computer along with
sample results. The computer is programmed to compare the individual values
with the acceptance limits. If the results are not within the acceptance criteria,

- appropriate corrective action is taken where necessary. Management is kept

informed by daily reports of QC outliers generated by the computerized system.
Monthly reports on results of all QC analyses showing mean and standard
deviation will indicate trends or method bias. Control charts are plotted via
computer and may be accessed at any time by all analysts.

The tables that follow show the types and frequency of QC performed, along with
the acceptance limits and corrective action.
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Table 11-1
Guality Control
GC/MS Volatiles (8240B)
- Acceptance Limits{%) .
Type WATERS S0ILS Frequency Corrective Action
Surrogates: Each sample, MS, Reanalyze sample if outside
MSD, LCS, and limits; if reanalysis confirms
blank original, document on report
Toluene-d8 g8-110  81-117 o o case narative
Brornofiucrobenzene 88-118 T4 -921
1,2-Dichlorosthane-d4 78-114 70-121
Matrix Spikes: See Table 11-2 and 11-3 Each group {$20) of | LCS run for compounds
for acceptance criteria samplesper | outside acceptance limits
Spike all compounds of intarest matridevel |
Laboratory Control Samples: Same as for matrix spikes | Each group (520) Resnalyze LCS and
when MS/MSD falls | associated samples for
. outside established | compounds outside
Spike all compounds of interest limits acceptance limits
Matrix Spike Duplicates (RPD): <30% Each group (<20} of | Evaluated by analystin
: samples per relationship to other QC
. . matrivievel resuits _
l Spike all compounds of interest -
‘Blanks: <LOQ for all compounds Once for each Reanalyze blank and
12-hour time period | associated samples i blank
putside limits
Internal Standards: -50% 1o +100% of internal | Each sample, MS, Reanalyze samples; if
standard area of 12-hour MSD, LCS, and reanalysis confirms original,
STD blank document on report or case
Bromochloromethane namative _
1,4-Diflucrobenzene : |
Chlorobenzene-d5 RT Change <30 sec.

Accuracy is subject to change over time.
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Table 11-2

GC/MS Statistical Acceptance Limits for
Volatile Compounds not included In Table 11-3

Compound Name Acceptance Limit (%)
Dichlorodifluoromethane 24 - 157
Ethyi Ether 87 -123
Acrolein 20 . 169
Freon 113 72174
Acetone 19 - 160
Msthyi lodide 45-130
Carbon Disulfide 29-183
Acetonitrile 1-1989
Allyl Chioride 55 - 142
Acrylonitrile 51-138
Vinyl Acetate 19-190
2-Chiore-1,3-butadiene 77-129
2-Butanone 22 . 167
Propionitrile 56-139
Ethyt Acetate 69 - 147
Methacrylonitrile 69 - 128
Isobutyl Alcohol 1-234
Methyl Methacrylate 66 - 131
Dibromomethane 76 - 136
1,4-Dioxane 3-164
2.Nitropropane 54 -108
4-Methyi-2-pentanone 50-124
Ethyl Methacrylate €8 - 270
2-Hexanone 52 - 140
1,2-Dibromoethane 45-135
1,1,1,2-Tstrachioroethane 23-148
Xylene {total) 61 - 165
Styrene 74 -136
Cyclohexanone 43-123
1,2.3-Trichloropropane 72-128
trans-1,4-Dichloro-2-butene 56 - 141
Pentachloroethane 56 -132
1 2-Dibromo-3-Chloropropane 40 - 154
n-Pentane 27-195
1,2-Diethylbenzene 5G - 148
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GC/MS Statistical Acceptance Limits for
Volatiie Compounds not Included in Table 11-3

Table 11-2

Compound Name Acceptance Limit (%)
-1._3-_5fethylbenzene 57 - 147
1,4-Diethylbenzene 57 - 149
Methyi Tertiary Butyl Ether 80-123
Tertiary Butyl Alcoii_ol — 25-195

Acceptance fimits are based on statistical evaluation of compiled faboratory data and are subject to

change.
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Table 11-3
TABLE 6. ,
CALIBRATION AND QC ACCEPTANCE CRITERIA®

Range Limit Range Range

for G for s for x P.P,
Parameter {ng/L) (ng/L) (na/L) (%)
S8enzene ' 12.8-27.2 6.9 15.2-26.0 37-151
Bromodichloromethane 13.1-268.9 6.4 10.1-28.0  35-153
Bromoform 14,2-25.8 5.4 11.4-31.1 45159
Bromomethane - 2.8-37.2 17.9 D-41,2 D-242
Carbon tetrachloride 14.6-25.4 5.2 17.2-23.5 70-140
Chlorobenzene 13.2-26.8 6.3 16.4-27.4 37-160
2-Chlaroethy! vinyl ether D-44.8 25.9 D-50.4 0-305
Chloraform 13.5-26.5 8.1 13.7-24.2 §1-138
Chioremethane D-40.8 19.8 D-45.9 D-273
Dibromochloromethane 13.5-26.5 6.1 13.8-26.6 53-149
1,2-Dichlorobenzene 12.6-27.4 7.1 11.8-34,7 18-190
1,3-Dichlorobenzene 14.6-25.4 5.5 17.0-28.8 59-156
1,4-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-1%0
1,1-Dichloroethane 14,5-25.5 5.1 14.2-28.4 59-155%
1,2-Dichloroethane 13,5-26.4 6.0 14.3-27.4  49-155
1,1-Dichlorcethene 10,1-29.9 9.1 31.7-42.3 D-234
trans-1,2-Dichioroethene 13.9-26.1 5.7 13.6-28.4 54-156
1,2-0ichioropropane 6.8-33.2 13.8 3.8-36.2 D-210
cis-1,3-Dichloropropene 4.8-35.2 15.8 1.0-39.0 D-227
trans-1,3-Dichloropropene 10.0-30.0 10.4 7.6-32.4 17-183
Ethyl benzene 11.8-28.2 1.5 17.4-26.7 37-162
Methylene chlaride 12.1-27.9 7.4 0-41.0 D-221
1,1,2,2-Tetrachlorocethane 12.1-27.9 . 7.4 13.5-27.2 4B-157
Tetrachloroethene 14,7-25.3 5.0 17.0-26.6 654-148
Toluene 14.9-25.1 4.8 " 16.6-26.7 47-150
1.1,1-Trichloroethane 15.0-25.0 4.8 13.7-30.1  82-162
1,1,2-Trichloroethane 14.2-25.8 5.5 14.3-27.1 52-1%0
Trichloroethene 13.3-26.7 6.5 18.5-27.6 71157
Trichlorafivoromethane 9.5-30.4 10.90 8.9-31.5 17-181
Vinyl chioride 0.8-39.2 20.0 D-43.5 p-251

Concentration measured in QC check sample, in ug/L.
Standard deviation of four recovery measurements, in zg/L.
Average recovery for four recovery measurements, in ug/L.
Percent recovery measured.

Detected; result must be greater than zero.

v Py

O XK L

a Criterta from 40 CFR Part 136 for Mathod 624 and were calculated assuming a
QC check sample concentration of 20 gg/L. These criteria are based directly
upon the method performance data in Tablae 7. Where necessary, the limits for
recovery have been broadened to assure applicability of the Timits to
concentrations below those used to develap Table 7.

gz408 - 37 Revision 2
September 1994
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Tabile 114
Quality Control
GC/MS Volatiles (8260A)
Acceptance Limits{%)
Type WATERS SOILS Frequency Corrective Action :
Surrogates: Each sample, MS, Aeanalyze sample if outside
MSD, LCS, and limits; if reanalysis confirms
, biank iginad, d nt
Toluene-ds 88- 110 81-117 n ok rierbvemiiebdbsas
Bromoflucrobenzene 86-115 74 -121
1,2-Dichloroethane-d4 80 -120 80 - 120
Dibromofiuoromethane 86-118 80 - 120
Matrix Spikes: See Table 11.4 for Each group {£20) of - | LCS run for compounds
acceptance criteria samples per outside acceptance limits
ix/levet
Spike ail compounds of interest mamﬂl
Laboratory Control Samples: Same as for matrix spikes | Each group (£20) Reanalyze LCS and 5
when MS/MSD falls | associated samples for a
outside established | compounds outside z
Spike all compounds of interest limits ac,’;?;am fimits E
Matrix Spike Duplicates (RPD): £30% Each group (S20) of | Evaluated by analyst in :
samples per relationship to other QC :
; its i
Spike all compounds of interast matrbcievel resu 1
Blanks: <LOQ for all compounds Once for each Reanalyze blank and
12-hour time period | associated samples if blank
outside limits
Internal Standards: .50% 1o +100% of intemal | Each sample, MS, | Reanalyze samples; if
standard area of 12-hour MSD, LCS, and reanalysis confirms original,
STD blank document on report or case
Bromechloromethane narrative
1,4-Difluorobenzene
Chiorobenzene-d5 RT Change <30 sec.

Accuracy is subject to change over time.
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Tabie 11-5
GC/MS Statistical Acceptance Limits
for Volatile Compounds (8260A)

Compound Name Acceptance Limit (%)
Dichloroflucromethane 11-.218
Chloromethane 22 -172
Viny! Chioride 28-172
Bromomethans 29. 155
Chioroethane 21 171
Trichlorofluoromethane 3.a20m
1,1-Dichloroethene 38 -170
Methylene Chioride 4 <196
trans-1,2-Dichiorcethene 42 - 150
1,1-Dichloroethane 42 - 158
2,2-Dichloropropane 32-182
cis-1,2-Dichloroethene a7 -151
Chloroform 44 - 152
Bromochloromethane 35 - 155
1,1,1-Trichioroethane 49 - 163
Carbon Tetrachloride 49 - 163
1,1-Dichloropropene 38-164
Benzene 42 - 150
1,2-Dichloroethane 48 - 150
Trichloroethane 43-163
1,2-Dichioropropane 49 - 145
Dibromomethane 38-164
Bromodichloromethane 48 - 150
Toluene 49 - 151

1.1,2-Trichioroethane 46 - 142
Tetrachlorosthene 45 - 171
1,3-Dichloropropane 37-157
Dibromochloromethane 48 - 144
1,2-Dibromomethane 37-151
Chlorobenzene 49 - 145
1,1,1,2-Tetrachloroetharie 39 - 159
Ethyibenzene 50 - 152
m+p-Xylene 78-138
o-Xylene 41 - 161
Styrene 50-140
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Table 11-5

GC/MS Statistical Acceptance Limits
for Volatile Compounds (8260A)

Compound Name Acceptance Limit (%)
Bromeform 41 -143
sopropylbenzene 0-210
1,1,2.2-Tetrachioroethane 44 - 140
Bromobenzene 41-155
1,2,3-Trichloropropane 37-157
1,2-Dichlorosthene 43- 183
Acstone 60-132
| Carbon Disulfide 12-174
n-Propylbenzene 40 - 168
2-Chlorotofuene 42 - 162
1,3,5-Trimethylbenzene 38-170
4-Chlorotoluene 40 - 160
tert-Butylbenzene 41 -167
1.2,4-Trimethylbenzene 43-163
sec-Butylbenzene 3%-171
p-isopropyltoluene 38-178
1,3-Dichiorobenzene 42 -150
1,4-Dichiorobenzene 42 -150
n-Butylbenzene 33-177
1,2-Dichlorcbenzene 49-139
1,2-Dibrome-3-chloropropane 23-143
1,2,4-Trichiorobenzene 16 - 154
Mexachlorobutadiene 0-211
Maphthaiene 0-158
1,2,3-Trichlorobznzens 0-162
trans-1,3-Dichloropropens 26 - 152
4-Methyl-1,2-pentanone 73-12t
cis-1,3-Dichloropropene 68 - 122
Rylene 76-118
2-Hexanone 77-119
2-Butanone €6 - 126
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Table 11-6
Quality Centrol
GC/MS Semivolatiles
Acceptance Limits (%)
Type WATERS SOILs Frequency Corrective Action
Surrogate: Each sample, MS, Repeat analysis if more then
MSD, LCS, and one surrogate out per fraction
: 35-114 23-120 blank {acid/base) or any recovery |
Nitrobenzene-d 43-116  30-115 <10%; if reanalysis confirms
2-Fluorcbiphenyl .
3-14 18 - 137 originals, document on report
Terphenyl-d14 h
Phenol-ds 10~ 94 24-113 and/or case nafrative
21-100 25-121
2-Fluorophenol 10- 123 19- 122
2,4 6-Tribromophenol ) -
Matrix Spikes: See Table 11-7 for Each group {s20) of | Run LCS for compounds
acceptance kmits samples per outside acceptance fimits
Spike all compounds of interest matrixlevel
Laboratory Control Sample: Same as for spikes Each group (£20) Re-extract and reanalyze LCS
' when MS/MSD falls | and assoclated s;rnples for
i i outside established | compounds outside
Spike all compounds of interest _ s acceptance limits
Matrix Spike Duplicates (RPD): <30% Each group (<20) of | Evaluated by analyst in
samples per relationship to other QC
as for matrix spikes matrixlevel results '
Blanks: £L.0Q for ail compounds Once per case or Re-extract and reanalyze
' group ($20) of blank and associated samples
samples, each
matrix, level,
instrument
internal Standards: -50 to +100 of intemal Each sample, MS, | Reanalyze samples; if
standard area of 12-hour MSD, LCS, and reanalysis confirms original,
1,4-Dichlorobenzene-d4 STD blank document on report and/or .
Naphthalene-ds case narraiive
Acenaphthene-d10
Phenanthrene-d10 RT change 530 sec.
Chrysene-di2
Perylene-d12

Accuracy is subject to change over fime.
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Table 11-7
Semivolatlle Matrix Spike/
Matrix Spike Duplicate Sample Recovery ,
Compound Name Acceptance Limits (%)

N-Nitrosodimethylamine 35.0-100.8
Phenol 5.0-112.0

bis (2-Chloroethyl) ether 12.0-158.0
2.Chlorophenol 23.0-134.0
1.3-Dichiorobenzene 1.0-1720

1,4-Dichlorobenzene 20.0-124.0
1,2-Dichlorobenzene 32.0-12%.0
bis (2-Chloroiscpropyl) ether 36.0-166.0
N-Nitroso-di-n-propylamine 1.0-230.0

Hexachloroethane 400-113.0
Nitrobenzene 35.0-180.0
Isophorone 21.0-186.0
2-Nitrophenol 28.0-182.0
2,4-Dimethylphenol 32.0-119.0
bis (2-Chloroethoxy) methane 33.0-184.0
2,4-Dichlorophenol 35.0-135.0
1,2,4-Trichlorcbenzene 44.0 - 142.0
Naphthalane 21.0-133.0
Hexachlorobutadiene 24.0-116.0
4-Chiorg-3-methylphenol 22.0-147.0
Hexachlorocyclopentadiene 1.0-100.0

2,4,8-Trichlorophenol 37.0-144.0
2-Chloronaphthalene 60.0-118.0
Dimethylphthaiate 1.0-112.0

Acenaphthylene 33.0-145.0
2,6-Dinitrotoluene 50.0-158.0
Acenaphthene 47.0-145.0
2,4-Dinitrophenol 1.0-191.0

4-Nitrophenol 1.0-132.0
2,4-Dinitrotoluene 39.0-139.0
Diethyiphthalate 1.0- 1140

4-Chlorophenyl-phenylether 26.0-158.0
Fluorene 59.0-121.0
4 8-Dinitro-2-methylphenol 1.0-181.0

N-Nitrosodiphenylamine 378-147.0
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Table 11-7
Semivolatile Matrix Spike/
Matrix Spike Duplicate Sample Recovery
Compound Narme Acceptance Limits (%)
1,2-Diphenythydrazine 25.7 -124.9
4-Bromophenyl-phenyiether 53.0-127.0
Hexachlorobenzene 1.0-152.0
Pentachlorophenol 14.0-176.0
Phenanthrene 54.0-120.0
Anthracene 27.0-133.0
| Di-n-butyiphthalate 1.0-118.0
Flucranthene 260-1370
Benzidine 1.0-1550
Pyrene 52.0-116.0
Butylbenzyiphthaiate 1.0-152.0
3,3 -Dichlorobenzidine 20.8 - 100.0
Benzo(a)anthracene 33.0-143.0
Chrysens 17.0-168.0
bis(2-Ethylhexyl)phthalate 8.0-1580
Di-n-octylphthalate 40-146.0
Benzo(b)flucranthene 24.0 - 159.0
Benzo(k)fluoranthene 11.0-163.0
Benzo(a)pyrene 17.0 - 163.0
Indeno(1,2,3-cd)pyrene 1.0-1710
Dibenz(a,h)anthracene 1.0-227.0
Benzo(g,h,iperylene 1.0-219.0
Ariline 28.0-1000
Acetophenons 37.7-1183
Et!iyl methanesullonate 37.8-123.2
Methyl methanesulfonate 4.7-100.0
N-nitrosodiethyalmine 374-135.0
N-nitrosomethylethylamine 37.3-132.9
N-nitrosomorphaline 33.0-129.86
N-nitrosopiperidine 36.7-128.5
N-nitrosopyrrolidine 362 - 1290
2-picotine 1.0- 1400
o-Toluidine 37.3-109.1
Benzyl Alcohol 65.2 - 100.0
2-chlorophenol 23.0-134.0
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Table 11-7
Semivolatile Matrix Spike/
Matrix Spike Duplicate Sample Recovery
Compound Name Acceptance Limits (%)

2-rnethyiphenol 459 -1225
3- or 4-methylphenol 536-175.2
Pyridine 28.1-100.0
2 s-dichiorophenol 36.6-126.8
1,3-dinitrobenzene 41.3-133.1
Hexachicropropene 1.0-100.0

Isosatrole 325-123.7
1,4-naphthoquinone 1.0-100.0

N-nitrosodi-r-butylamine 35.9-131.1
1,4-phenylenediamine 1.0-100.0

Safrole 323-122.1
1,2,4,5-tetrachlorobenzens 352-119.86
0,0,0-triethylphospherothioate 340-1228
a,a-dimethyiphenethylamine 3.9-1000

4-chicroaniiine ' 17.4-116.0
2-methyinaphthalens 276-123.2
2-nitroaniline 53.1-1429
2,4,5-trichlorophenol 39.2-151.4
2,3,4 6-tetrachlorophenol 36.7-150.5
Dimethoats 1.0-105.1

1-naphthylamine 1.0-100.0

2-naphthylamine 1.0 - 100.0

S-nitro-o-toluidine 40,7 - 107.1
Pentachlorobenzane 370-122.4
Phenacetin 35.1.+138.7
Tetraethyi dithiopyrophosphate 256-1258
1,3,5-rinitrobenzene 35.4-130.6
Diallate (trans/cis) 346-131.2
Diphenylamine 37.8.147.0
Thionazin 34.0-132.1
Dibenzofuran 284 -131.4
3-nitroaniline 7.0-1430
4-pitroaniline 38.0-122.0
2-acetylaminofiuorene 32.4-148.6
4.aminobiphenyi 3.8-104.2
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. Table 11-7

Semivolatile Matrix Spike/
Matrix Spike Duplicate Sample Recovery

Compound Name Acceptance Limits (%)

Chiorobenzilate 18.2 . 135.8

p-(dimethylamino) azobenzens 29.0 - 139.3

7,12-dimethylbenz(a) anthracene 18.8-127.2

{ 3,3 -dimethylbenzidine 20.8 - 100.0

Isodrin 230-135.8

3-methylcholanthrene 342-135.8

4-nitroquinoline-1-oxide 1.0-2752

Pentachloronitrobenzene 50.4-127.6

Pronamide 39.3-122.7

Mathapyrilens 48-127.2

Acceptance limits are based on statistical evaluation of compﬂed Iaboratbry data and are subject to
change. ' .

. points can be generated to make a statistical determination.

l Acceptance limits for semivolatile compounds not included in Table 11-5 will be evajuated when enough
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Table 11-8
Quality Control
Pesticides/PCBs
: Acceptance Limits (%)
Type WATERS 30us Fregquency Corrective Action
Surrogate: Added to each At least one surrogate must
sample, MS/MSD, be in spec unless matrix -

. . blank, LCS/LCSD related problems are evident;
Organochlorine Pesticides; - during the extraction | i matrix related problems are
oce €0-120 50 - 120 phase evident, report results and
TCMX €0 -120 50-120 comment in case namative
Herbicides;
2,4-DB or €0 - 120 50 -120
DCAA 60 - 120 50- 120
Organcphosphate Pesticides;

ZNMX 60-120  50-120

Matrix Spikes: Each extraction Run LCS for compounds
group (£20) of outside acceptance limits
samples per

Organachiorine Pesticides; Spikeall | See Table 11-9 e hodTevel

compounds of interest, except PCBs, :

chiordane, and toxaphene

Herbicides:

Hoiides 72- 151 0-165

2 45.TP 84 - 146 a8+ 120

24.5-T 55 - 154 23-135

Dinoseb 11-124 D - 120

Organcphosphate Pesticides;

Phorate 72-120 §5-120

Disulfoton 70-120 §8-121

Famphur 80 - 120 60- 128

Methyl Parathion 62-120 48.129

Ethyl Parathion 80 - 120 82 - 120
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Table 11-8

Quality Control

Pesticides/PCBs

Type

Acceptance Limits (%)
WATERS SOILS

Frequency

Corrective Action

Laboratory Control Sampie:

Organochiorine Pesticides; Spike all
compounds of interest, except PCBs,
chiordane, and toxaphene

Herbicides;
2,4-D
2,4,5-TP
2.4,8-T
Dinossb

Organophosphate Pesticides;
Phorate

Disulfoton

Famnphur

Methyl Parathion

Ethyl Parathion

62 -120 49 -129

Seg attached Table 11-9

72-151 0-165
64 - 146 38-120
55-154 23-135
11-124 D-120

72-120 55 - 120
70-120 58 - 121
80-120 66-128

80-120 - 82-120

.| Each group (s20)

when MS/MSD falls
outside established
{imits

Re-extract and reanalyze LCS
and associated samples {or
compounds outside
acceptance limits

Matrix Spike Duplicates (RPD):

Organochiorine Pesticides; Spike all
compounds of interest, except PCBs,
chiordane, and toxaphene

Herbicides;
2,4D
2,4,5-TP
2,45-T
Dinoseb

Organophosphate Pesticides;
Phorate

Disulfoton

Famphur

Methyl Parathion

Ethyt Parathion

Water <30%

Soils <50%

Each group ( 20) of
samples per
matrix/level

Evaluated by analyst in
relationship to other QC
results

=
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Table 11-8
Quaiity Control
Pesticides/PCBs
* Acceptance Limits (%) '
Type WATERS SOI.S Frequency Corrective Action
Blanks: <LOQ for ail compounds Once per case or inject a hexane or solvent

extraction group blank first to be sure the
{s20) of samples, analytical system is clean then
each matrix, level, reinject the blank itself. If the
instrument reinjected blank is acceptabie,

any samples extracted with
this biank should be reinjected
if they, too, contain the analyte
which was contaminating the
blank. If the reinjected blank
is unacceptable, any affected
samples must be reexiracted.

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to

change.
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Table 11-9
Quality Control
Pesticides/PCBs
drganochlorim Pesticides Spiks Acceptance Limits
Matrix Spike and Laboratory Control Sample Limits
Compound Name Waters (%} Soils (%)
Lindane 66 -120 73-120
Heptachlor 54-120 69-120
Aldrin 42 -120 67 -120
DDT 71-120 61 -121
Dieldrin 83-120 79-130
Endrin 73-129 68-126
Methoxychlor 57-140 57-141
Delta-BHC 69 - 126 62 - 120
Heptachlor Epoxide 64-120 60 - 120
Endosulfanl _ 60-120 60- 120
Endrin Aldehyde - 59 - 126 57-123
Alpha-BHC 67 -122 45-127
Beta-BHC 74-120 50-137
pDE £0-120 72-120
poD 67 - 121 72-123
Endosulfan | 67-120 62-120
Endosulfan Suifate 53-128 66 - 120
L —— EaniNe

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to
change.
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Table 11-10
Quality Control
Volatiles by GC
Acceptance Limits (%)
Type WATERS S0ILS Frequency Corrective Action
Surrogates: Each sample, MS, Results would not be reparted
MSD, and blank if the surrogate reccvery is
Halocarbons outside the limits unless
; matrix related problems
Bromochioromethane (Hall) 75-125  70-130 mat teted provlemaare |
1-Chloro-3-flucrobanzene {Hall) 75-125 70-130 :
Aromatics;
npropylbenzene (PID) 75-125 70- 130
1,2,3-Trichloropropane (Haif) 75-128 70-130
Halocarbons/Aromatics;
Bromochioromethane (Hall) 75.125 70 - 130
1-Chioro-3-fluorobenzene (Hall) 75. 135 70 - 130
1-Chiore-3<iuorobenzene (PID) 75-125 70-130
'dNon—halogenated;
| -hexanone (FID) 75-125 70- 130
Matrix Spikes: See Table 11-7 for Each group of See Table 11-11
acceptance limits samples of similar
Spike ail compounds of interest matrixfevel ($20)
except: each method
Dichioroditiuoromethane
trans-1,2- Dichioroathene
trans-1,3- Dichloropropene
1,1,2-Trichiorcethane
cis-1,3-Dichioropropens
2-Chloroethylvinylethes
1,1,2,2- Tetrachloroethane
Laboratory Control Sample/Check | See Table 11-7 for Each group (<20) See Table 11 10B
Standard: acceptance limits when MS/MSD falls
outside established
Spike all compounds of interest limits
except:
Dichieredifluoromethane
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
cis-1,3-Dichloropropene

. 1.1.2,2-Telrachloreethane
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‘ .7 Table 11-10
Quality Control
Volatiles by GC
Acceptance Limits (%)
Type WATERS SOILS Frequency Corrective Action
Matrix Spike Duplicate (RPD): See Table 11-9 for Each group (s20) of | Evaluated by analyst in
acceptance limits samples per relationship to other QC
Same compounds as matrix spikes matrixlevel results '
Blanks: <L.OQ for ali compounds Every 80 10 hours ' | Reanalyze blank and
associated samples i blank is
! outside fimits

- Accuracy is subject to change over time.
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Table 11-11
Quality Control
Volatiles by GC
Spike Acceptance Limits
Max. Max.
MS% MS% % RPD % RPD
Compound Name Waters Scils Waters Soils LCS%
Chioremethane 25-168 65-135 20 25 59.5-140.5
Bromomethane 48 - 136 65-135 20 25 £88-1415
Vinyl Chioride 48 -163 85135 20 25 68.5-131.5
Chloroethane 46 - 137 65-135 20 25 77.0-123.0
Methyl Chioride 78-128 70-130 20 25 775-1225
Trichlorofluoromethane 75-143 70-130 20 25 86.5-133.5
1,1-Dichloroethene 74137 70-130 15 20 63.0-137.0
1,1-Dichlorosthane 81 -130 70-130 15 20 84.0-116.0
1,2-Dichloroethene {cis/trans) 92 -126 70-130 15 20 64.0 - 136.0
Chioroform 91 - 127 70 - 130 15 20 75.0-125.0
1,2-Dichloroethane 80 - 130 70-130 15 20 71.5-1285
1,1,1-Trichloroethane 87 -138 70-130 15 20 71.0-129.0
Carbon Tetrachloride 91-134 70-130 15 20 68.5-131.5
Bromodichloromethane 87-123 70-130 15 20 76.0-124.0
1,2-Dichloropropane 87 -128 70-130 15 20 74.0-126.0
Trichloroethene 81131 70-130 15 20 77.0-123.0
Dibromochloromethane 88 - 131 70-130 15 20 65.5-134.5
Bromoform 74-119 70 - 130 15 20 735-1265
Tetrachloroethene 91-129 70-130 15 20 70.0-130.0
Chilorobenzene 90-125 70G-130 18 20 '720-128.0
Benzene (Hall) 93-124 70-130 15 20 77.0-123.0
Toluene (Hall) 92-120 70-130 15 20 775-1225
Ethylbenzene (Hall) 94 -119 70-130 15 20 63.0-137.0
o-Dichlorobenzene 84-114 70-130 15 20 €8.0 - 132.0
m-Dichlorobenzene 85 -116 70 -130 15 20 725-1275
p-Dichlorobenzene 82-113 70-130 15 20 69.5 - 130.5
o-Xylene 88-116 70-130 15 20 80.0 - 120.0
m-Xylene 87 - 117 70-130 15 20 80.0-120.0
p-Xylene 88 .116 70 - 130 15 20 £0.0-120.0
Benzene (PID) 86-118 70-130 15 20 77.0-123.0
Toluene (PID} 85-115 70-130 15 20 77.5-122.5
Ethylbenzene (PID) 8B-116 70 - 130 15 20 63.0-1370

Acceptance limits are based on statistical evaluation of compiled laboratory data and/or the
referenced method and subject to change.
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Tabla 11-12
Quality Control
PAHs by HPLC (8310)
Acceptance Limits (%)
Type WATERS SOILS Frequency Carrective Action
Surrogate: Added to each Surrogate must be in
sample, MS/MSD, | spec unless matrix
. blank, LCS/LCSD | related problems are
Nitrobenzene 60-120 50-120 duringthe | evident. If matrix related
extraction phase problems are evident,

A report results and
comment in case
narrative.

Matrix Splke: See Table 11-13 Each group (s20) | Aun LCS for cempounds
of samples per outside acceptance Emits
_ - matrblevel
Spike all cornpounds of interest
L.aboratory Control Sample: See Table 11-13 Each group {s20) | Re-extract and reanalyze
when MS/MSD LCS and associated
. falls outside samples for compounds
Spike all compounds of interest established limits | outside acceptance limits
Matrix Spike Duplicates (RPD): | <30% <50% Each group {<20) -| Evaluated by analyst in
of samples per rela‘t;bﬁ@snship to ather QC
matrix/ res
Spike all compounds of interest evel
Blanks: <L.0Q for all compounds Once percasecr | Inject a hexane or soivent
extraction group blank first to be sure the
(20) of samples, | analytical system is clean
each matrix, level, | then reinject the biank
instrument itseif. If the reinjected
biank is acceptable, any
samples extracted with
this blank should be
reinjected, i they, too,
contain the analyte which
was contaminating the
blank. If the reinjected
blank is unacceptable,
any affected samples
must be re-extracted.

Acceptance fimits are based on statistical evaluation of compiled laboratory data and are subject to

change.
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Table 11-13
Quality Control
PAHs by HPL.C Spike Acceptance Limits
Matrix Spike and Laboratory Control Sample Limits

Compound Name Waters (%) Soils (%)
Naphthalene 684 -120 62-120
Acenapthylene 70-120 68 - 120
Acenapthene 67 - 120 69 -120
Fluorene 71-120 71-120
Phenanthrene 75-120 77-120
Anthracene 685-120 64-120
Flucranthene 73-120 71-124
Pyrene 69 - 120 68-120
Benzo{a)anthracens 74 -120 70-120
Chrysene 75-120 67 - 121
Benzo{(b)flucranthene | 76 - 120 87-123
Benzo(k)fluoranthene 76-120 686-122
Benzo(a)pyrens 75-120 62120
Dibenzo(a,h)anthracene 75-120 64-123
Benzo{g,h,)perylens 71-120 54-122
Indenﬂ._zf-co)pyrene 77-120 ﬂs& 123

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to ‘

change.
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Tabia 11-14
Quality Control
TPH-DRO
Acceptance Limits{%) ,
Type WATERS SOILS Frequency Carrective Action
Surrogate: Added fo each . Al least one sumogata must
sampia.g'lsimsg. be in spec unless matrix
blank, L c8 relaled problems are evident.
Chiorobenzene 50-150 50-150 | duringthe extraction | if matrix related problems are
comment in case narrative,
Matrix Spike: Each group {<20) of | Reinject if surrogates appear
' samples per low. If still out of spec,
) matrblevel evaluate for matrix sffect. If
No. 2 Fuel; natrix effect, accept based on
LCS data. If no matrix effect,
AP 60- 120 60 - 120 repeat baich.
California
Laboratory Control Sample: Each group <20 Reinject if surrogates appear
' low. If still out of spec, repeat
batch.
No. 2 Fuel 60-120 60-120
Laboratory Control Duplicates Each group (20) of | Evaluated by analystin
(RPD): samples per refationship to other QC
matrixlevel results .
No. 2 Fuel $20% for waters and soils
Blanks: £1.0Q for analyte Once percase ar Inject a soivert blank first to
extraction group be sure the analytical system
{520) of samples, is clean then reinject the blank
each matrix, level, itself. If the reinjected blank is
instrument acceptable, any samples
extracted with this blank
shouid be reinjected, i they,
too, contain the analyte which
was contaminating the blank.
If the reinjacted blank is
unacceptable, any affected
samples must be re-extracted.
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Table 11-15
Quality Control
TPH-GRO
Acceplance Limits(%)
Type WATERS SOILS Frequency Corrective Action
Surrogate: Each sample, Results would not be reported
MS/MSD, and blank | if the surrogate recovery is
outside the limits unless
n-propyibenzene (FiD) 75-125 70-130 matrix related problems are
triftucrotoluene (FID) 75-125 70-130 evident
Matrix Spike: Each group of See Table 11-15A
samples of similar
. matrixlevel (£20) -
Gasoline: each method
AP 50-100 50 - 100
California 175-125 70-130
Laboratory Control Sample/Check Each group (s20) See Table 11-15B
Standard: when MS/MSD falls
outside established
limits
2-methylpentane 85-115 85-115
enzegzmyafl:::o-octane 85-115 85-115
rrheptane 85-115 85-115
toluene 85-115 85-115
sthylbenzene 85-115 85-115
p/m-xylens 85-115 85-115
o-xylene 85-115 85-115
1,2,4-trimathylbenzene 85-115 85- 115
Matrix Spike Dupiicate (RPD): Maximum Maximum | Each group (s20) of Evalyated by analyst in
APD 20% APD 25% samples per relationship to other QC
. matrix/level resuits
Same compounds as matrix spikes
Blanks: <LOQ for analytes Every 8tc 10 hours | Reanalyze blani and
associated samples if blank is
outside limits
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Table 11-16
Quality Control
Inorganics
Acceptance Limits (%) ]
Type WATERS SOILS Frequency Correctiva Action
Matrix Spikes: 80% to 120% except where | Each group of Analyze post-digestion spike
sample conc. exceeds samples of similar sample
spike cone. by 24x matrixflevel ($20)
each method
Matrix Spike Duplicate (RPD): Same as above Each group of Analyze post-digestion spike
sarnpm:;s oflsimilar sanpﬂl: if not already run for
tri 20 MS, flag the data
204RPD | aachmethod )
Duplicates (RPD): 220% RPD for sample Each group of Flag the data
values >5x LOQ samples of similar
matrix/level (<20)
each method .
Blanks: Each wavelength Correct problem, recalibrate,
immediately after and rerun
o ) . calibration
Initial Calibration {ICB) <LOQ verification at 10%
.‘ominuing Calibration (CCE) frequency or every 2
hours (beginning
: and end of run min.)
Each SDG or batch
(20 samples)
Redigest and reanalyze blank
| and associated samples if
sample result <20x blank
Preparation Blank .00 Exception: As/Seby | result '
‘ Hydride Generation
<10 les
>L0Q then lowest cone. in same
sample must be 20x bik.
cone.,
Serial Dilutions (ICP & GFAA only): | Within £10% of the original | Each group of (<20) | Flagthe data.
determination of similar
matrixlevel .
Interference Check Sample (ICP +20% of the true value for | Each wavelength Recalibrate the instrument
only): the analytes after Initial
Calibration
Verification at
beginning and end
of the run or min. of
2x per 8 hour
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.. . Table 11-16
Quality Control
inorganica
Acceptance Limits (%)
Type. WATERS SOILS ~ Frequency Corrective Action
Laboratory Control Sample: Aqueous 80% 10 120% Each SDG or batch | Redigest and reanalyze LCS
{except Ag and Sb) Solids | (<20 samples), each | and associated samples
commercial certified method
standard advisory range
See Table 11-17
Post Digestion Spike: 85% to 115% When matrix spikes | Flag the data
are outside B0% to
120% range (not -
performed on Hg or
. GFAA analyses)
Analytical Spike: 85% to 115% One per 20 field See Table 11-16A
sampies
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Table 11-17

Quality Control Standards

Calalog NQ PPS-46

Parameter

TRACE METALS PriorityPollutnT™
{Catalag No §40)

]

Tead

CYANIDE PriorityPollutnT™
(Catatog No 541)
total cyanide

Canified
Value

mgiKy

L
£ ]
754
108
1.0
849
454
1250
- ha
43.8
12
K
534
1180
154
1.50
414
. N4
1420
T3
18
158
109
0.0
102
0
5.9
1

mg/g
2

Lot N@ 229

Performance
Acceptance Limits™

moxg

% - T590
a.3r - 18
7a - 12
43 - 1203
N7 - 903
289 - 161
118 - 790
878 - 1750
o - 100
238 - 105
&9 - 162
5560 - 13000
281 - 759
5 - 1670
107 - 208
0.389 - 233
292 -702
ns-55
880 - 1870
rs - 100
£32 - 170
111 - 287
483 - 173
200 - 800
e - 188
500 - 400
320 - 8839
722 - 199

maig
123 . 559

The mm:cmcm e oqual to the mean recoveries for esch paramatar a3 determnined in an
tnteriaboratary round robin siudy. _mmdmsmlnmmmm. SW.848 and the digest analyZed

by ICP and stemic absofplion specioscopy.

Tha Cyanide Cartifed Value s equal 1o The masn recovery us detarmined In an inferiabonstory round robin shudy.
The standard was distiled and analyzed following the procecdure outlined In Method 9010, SW-848.

The Parformance Accepfance Limits (PALE™] we isted o3 guideines for accepiable snalytical results given the
fimeations of tha USEPA mathadoiogiss commenly used lo determing thase PARMEtars and closaly approximats the §5%
confidsnce isterval, The PALS™ are based on dats genersied by your peer labarsteries In ERA’S Intert.aB ™ program
ush\gunum-amplnmmWNMMUSEPAMM;WP,WSMCLPMWIM

If your resul tas outslde of the PALs ™, ERA recommunds thal you invistigets polantial sources of srrer in your
preparation and/or anaiytical procedures. For hiher technica assistance, call ERA st 1-800-372-0122.

For vsana of intemal standards, ERA has detenmined that scandium is present is (his soll a3t t .88 mo/Mg and that

yTrhem la present sl 9.43 myXg.

*Each lot of standards will have diftarent certifled values and the

advisory rangs will be adJusted accordingly.



Section No. 11
Revision No. 4
Date: 10/07/96

Page 34 of 34
Table 11-18
Quality Control Acceptance Criteria
' Spike Recovery | Duplicate RPD

L Parameter Blank {%) (%) Lab Control Recovery
{ Phencls <LOQ 75-128 <20 80 - 120%

Total Petroleum <LOQ 20.4 - 150.0 <64.18 9.3.12.7 mgll

Hydrocarbons

TOC <LOQ 75-125 <20 80 -120%

TOX <LOQ 75-125 <20 80 - 120%

Sulfide <LCQ 88.2-99.2 <20 80 -120%

Corrective Action: 1f either the LCS or Blank are outside the criteria, the QC and associated samples will

be reprepped and reanalyzed.

Maximuem batch size is 20 fieid samples.

Acceptance limits are based on statistical evaluation of compiled laboratory data and/or the referanced
method and subject ta change. '
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12. Pertormance and System Audits

System audits are conducted on each department at Lancaster Laboratories by
members of the Quality Assurance Department. The audits include checks on
methodology, reagent preparation, equipment calibration and maintenance, quality
control results, and training of personnel. The results of the audits and corrective
action, where necessary, are communicated to laboratory personnet and
management by means of a written report. Audits by outside organizations
including clients, regulatory personnel, and the USEPA are permitted by
arrangement with the Quality Assurance Department.

The Quality Assurance Department reviews summaries of the quality control data
antered onto the computerized sample management system by analysts. Control
charts and statistics are reviewed for trends which may indicate problems with the
analytical data. In this way, small problems are identified before they have any
significant impact on laboratory results.

Performance audits consist of both intralaboratory and interlaboratory check
samples. QC samples from commercial suppliers are analyzed quarterly to
assess laboratory accuracy including a double blind program. The Laboratory also
participates in a number of interlaboratory performance evaluation studies which
involve analysis of samples with concentrations of analytes that are known to the
sponsoring organization, but unknown to the laporatory. Inorganics,
pesticide/erbicides, trihalomethanes, volatile organic compounds, semivolatile
organic compounds, and traditional wet chemistry analyses are anaiyzed by
Lancaster Labs for studies conducted by the USEPA and the New York
Department of Health. Lancaster Labs has participated in the USEPA Contract
Laboratory Program which provides laboratory analysis in support of the
Superfund program. Part of maintaining this contract includes analysis of quarterly
blind samples. Representative results from some of these studies are attached to
this section.
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LANCASTER LABORATORIES

pecfo.sance Evaluaticn itepurt
USEPA Yater Supply Study w3017

Pacticipaat ID: PADDOO9 Type: OTHER

Repatts 1 Fne.
Fagot _ 1
Nate: N&auvp4s

fequesting CFfFice: U7

-~y el o A D e D we ab  ub oh d e Ael JF S  ARA  A o D A S U Ay S A W D W WA WA e

Pecforwance
Fvaluation

Accept.
Accept,
fecept,
bccegt.,
Accert.
Accetpt.
Accegt.,
Accert.
AcCart.
Hot Accmopt.
Accagt.
Accegqt.
Accert.
Accerr.

AccRtt.

Sampla Repoacted True Acceptance
Nusber Value Value® Lialts
TRACE METALS INM NICROGRAENS PER LITEH:

001~ARSENIC

goli 049.0 49.3 4.9~ 56.3
002-BARIUN '

002 0771, 173 857~ 4889
003~CaDAIUN

Qo1 C10.2 10.2 8,16~ 12.2
00d=CHRONIUN :

oGl g71.5 72.9 62= £3.8
Q0S=LEAD

001 013.2 13.8 q.66= 17.9
Q06=HERCORY

a901 - £7.70 3.16 5011' IC.E
007-SELENIUN

001 651.3 97.9 46.3~ 9.5
091-COPPER )

¢CL 0su4.0 5.7 $0.1- 61.3
140=ANTINONY

002 021.“ 18-0 12-6‘ 23.“
141-AERTLLIUN

001 3,27 .26 3.62- 4.9
142=-NICKEL

001 055.9 55.0 4E.8= 63.3
143=-THALLION )

002 C2.ﬂ0 2.38 1.67' 3.59
226=BCRON

an2 0953. 927 ATE=- 1035
236-MANGANESE _

COI 0“7.6 “ﬂ-l H!- 510"
237=-MQLYBOENUE

Q02 053.1 54,0 2.6~ €5.4
219=Z1HC ;

001 Q588. 500 5316~ 652

NITEATE/MITRITE/FLUCRIOE IN MILLIGRANS PER LITER:
G09=NITEATE AS ¥

001 08-"5 3030 7-“7' 9.l3
092=NITBITE AS N

o0l 0.u9) 6.502 0.027=0.577
261-QRTHOPHQSTHATE AS P

el €1l.11 1.40 0.95%7= 1.21

INSECTICIDES IM MNICROGRAMS PER LITER:
011-ENDEIN
001 0.3101 0,231 N.1623~ N.1

Accart.
hAccept.
tcerpt.

Accert.

not tceept,
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Report: PROQS
Perfcrmance Evaluation fRaport Paqe: 3
USEPA Vatec Supply Study w3017 Nata: QFSEPTE
parcicipant ID: PAOCOOY TyYpe: QTUHER flequesting Office: ut
Samsple Repor tad 1rue Acceptance Pecfacnance
®unber Value Value® Liaits Evaluation
012=-LINDANE
' 001 €.153 0.381 0.21-0.%5%2 Accept.
013=-nETAOCXYCHLOR
001 01%.5 18.5 10.2=- 26.8 Accert.
Ol4~TOXIPHENE ' .
002 01-0“ 8.!!1 ﬂsRS- :.“ lccep!.-
093-ALACHLOR
Qos 05.36 4.87 2.688= 7,06 Aceept,
094=ATRAZINE
L 07.30 G.80 . 1= 9,05 ’Cc@fto
095=HEPTACHLOR
aGou C.367 C.563 ¢.11-0.816 Accapt.
096-YEPTACHLOK FPOIIDE
Q04 C.acCé 0.401 0.,222«0,.58i hceept.
097=CHLCRDANE (TOTAL)
0013 02. 39 5.q4 2.48= 6,014 fot Accept,
113=-SIA)ZTINE
005 €6.10 5.56 1.0“' 9-77 ACC(‘[’.-
172=-HEIACHLOROBENZENE
004 d.618 0.406 - 8.323=- 1.14 Accegt.
201-AETOLACHLOR
9046 021.7 19.4 7.87= 29.5 Accerpt.,
242~-NETRIBUZIN ’
006 ﬁlu-? 14,1 D.Le - 22,4 ACCEII:t-
203=-pRCHETON }
0das6 023.0 1d4.8 G.,00= 28.] .\cCE§t-
256=ALDRIN
Oﬂu 0‘“33 005&1 0‘136'0.725 ACCGN‘.-
257=-8(1TACHLOR
Q06 £22.1 28.5 5.73- 31,2 \ecept.
258-DIRLDRAIN .
304 0.554 0.5390 30153'00108 ﬁCC!Ft-
259=-PROPACRLOR
00“‘ ol-lﬁ 1.2C C-Eﬁﬁ- 1."6 M:I:Frl’.
CARBANATES IN RICROGRAMNS PER LITER:
098=-ALDICARSE ‘ .
: col Cl6.4 4.3 24,3~ un,y Acceopt.
099=ALDICARH SULFONE
col 0]“.1 2.t 20-?- Q.1 Accept.
10G=ALICICARAY SULFOXILE - .
001 . 027.6 25.9 20.3= 1] Aecapt,.
101-CARBOFURAN
901 ou2.u 44.9 26.9- 6,0 \ccent,
114-CXAPYL (VYCATE)
001 Qu4.0 el 3.3~ 4.9 Accept,
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Report: FEANS
Portarmance Evaluatiua Roport IPaqay 1
USEPA Matec Supply Study wsa17 tate: QET¥PYA
Pacticipaat I[: PA0QOOY Type: OTHER Fequesting CEfices U1
Samuple Feported True Accaptancae Pecfcrrance
Nusber Yalue Yalua® Limits Evaluat lon
24S-peTHONYL
Q0L 060.0 60.7 49 .4~ 60,4 Accegt.
HERBICIDES IN MICROGRANS PER LITER:
015-2.U-D - s
001 013-0 1“.9 7-"5‘ ?20" aCﬂﬂrto
016=2,4,5~T¢ (SILVEY)
001 09.53 1l.8 S.9= 17.7 ‘CCFFt.
102=-PENTACHLORCPYUENOL
001 05.07 6.59 1, 1= S,P0 Accarpt.
115=-0ALAPON :
002 gal.1 S6.4 Bels - 94,8 Accert.,
116-DINOSEB '
002 Gi4.2 18.8 Cab52= 29.E Accegt.,
117=-2ICLORAN :
002 017.9 23.1 Dele - 34,8 ) lccfrt-
247=-DICANBA
002 03105 30.4 e 8- 56-7 Ac:?Fto

POLYCHLORINATED BIPHENYLS IN MICROGHRANS FER LITER:
118=-DECACHLOROAIPHEN YL

gol 0,105 0.527 Dels = 1,08 ACCQFt-
PAE®S IN MICRCGRINS FER LITER:
122-BENZO(A)PYRENE :
co1 C.754 €.937 0,11%= 1.3 Accegt.

ADIPATE/PHTHALATES IN NICROGRANS PFR LITFER:
138=pI (2-ETHYLHEXTYL)ADIFATE

¢01 026.7 4.3 11.4= 52.13 Acceagt.
135-DY (2~ETHYLHUEYYL)PHTHAL.
aol 016.6 2143 §.58~ 31,5 Accept.
BISCELLANEOUS SDC*S IN MICROGRAWS PER LITER:
137-DIQUAT
€o1 ¢i.43 8.41 2,0%5= 22.0 Xccegt.
1J)8-ENDOTHALL ’
601 C98.6 179 13- M2 rccert.
139~-GLYEHOSATE .
001 0729. - 780 630=- 903 Accept.
THIRALONETHANES IN BRICROGRAPMS FER LITER:
017-CHLOROFORN
Ga1l gam.l 22.3 17.8= 26.8 Accart.
0l16=-B ROROTOAN
113 613.9 1“.6 14,9~ 22.3 lCCFFt.
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Pepocts FEONS
Perforsance Evaluatian Feport Paqe: - "
USEFA Water Supply Study WEQ3? Pate: DASFPIR
pacticipant ID: PAQOOOY Typet: OTHER fequestting nffice: N1
Saapla flepar ted True Accaptanca ferfocmance
Nuober value Yalue® Liwits : Fvaluation
019=-BRORCDICHLORCHETHANE
oot €12.2 12.7 10.2« 15.2 Aceert,
0 0-CHLCADDIBACHCRET HANE . :
004 015.3 14,2 11.4~ 17 Acceépt.,
021=TOTAL TRIHALONZITHANE ‘
0l 070.5 67.0 54,2- AY.4 - Acenpt,

VOLATILE CRGANIC CORPCUNCS IN RICECGFANS PEFR LITFF:
032=vINIL CHLORIDE

001 015.5 i4.4 A, 08~ 20.7 - AccPpt,
034-1,1-DICHLOROETAYLENE

001 Dla.3 16.5 13,2=- 19,8 Accert,
035-1,2-DICHLCROETHAME

001 015.9 131.2 10.6=« 15.8 Kot Jccept.
036=1,1,1~TRICHLOKOETHANE .

¢o1 t11.9 143,23 8,24=- 12,14 kecegt,
037=CARBON TETRACHLORIDR

001 014.5 12.7 10,2~ 15.2 Acceet.
¢38=-TRICHRLOROETHYLENE ) :

001 08. 20 8,70 Se22- 12.2 kceept.
039=-BENZENE

a0l Q13.0 12.5 10=- 15 Accufpt.
040=-TETRACHLORCETHYLENE h _

002 010.1 9060 C.T76= 13.4 ACC“Ft.
041-1,48«DICHLOROBENZENE

001 £6.85 7.31 4,39~ 1€.2 Accert.
0n2=T 1,2 DICHLOROETHYLENE -

0c2 €15.0 14.48 11.8= 17.9 lccert,.
o43=C 1,2 DICHLOROETHILINE

002 d11.4 9.72 S.81= 13.6 Accert.
Q44=-1,2 DICHLOROPROPANE

Q02 Q15.4 14.2 11.8~ 17 " Ageapt.
045=1,2D19RONCICHLORAPROFANE

004 Q.2748 0.286 0.172= 0.4 rccapt.
046=-2THYTLENE DIBRORIDE (ELA) .

Ocu C.lsl cll]ﬂ 0.0823-{:.1‘?3 M:C'l[:t.
047=-TOLRENE

ao2 €S.74 £.70 J.H2= 7,98 Aeecegt,
Q48-ETHYLBENZIENE

002 09."0 golg Sosl" 12.9 Q¢CFpt.
049=-CHLOROBENTIENE .

aa2 08,42 8.3 .99 11.6 rceept.
053-STTEENE '

002 07.60 7.“0 u.u“' 1“.“ A'.'f.’t'pl.
0S4=1,2 DICHLORQBENZENE

002 014,13 14.5 11.6= 17.4 Accearpt,
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Pocformanca Evaluation Heport

USEPA Mater Supply Study ¥s037

Participant ID: PAOODOY

e

Sasple Reported
Nusber Yalua
0SS5~0ICHLQRONETHAUE
) 001 09.u8
056-1.1-D!CHLOROETHAHE
003 C14 .2
061-1,1,2=TRICHLOAQETHANE
aol 011.8
063-1,1,1,2TETRACHLOROETHANE
a03 £17.0
064~1,2,3-TRICHLOROPROPANE
003 ¢8.32
016-1.Z,U-THICHLCﬂOBzﬂltﬂﬁ
002 oin.7
077-1,2,3~TRICHLORODENZENE
003 €15.7
081=HEYACHLORORUTADIEMZ
043 01ll.1
090-70TAL IYLENES )
a02 01%5.3
152=C 1,3 DICHLOROPROPENE
003 010.9
153-7 1,3 DICHRLCAOPRCPENE
003 0l6.0

ORGINIC DISINFECTIION BY-PRODUCTIS IN RICRCGCRANS PER LITFER!

157=-0IBBOROACETIC AC1D

Typet: QTHER

b S A R e e W P AR e W R e e ol A o

True
valua®

B.4d,

13.46
10.7
15,3
8.29
14,3
16.7
9.50
12.9
12.3
17.5

8.50
22.7
14.4
12.4
2.1
19.2

Aeport: FENOS
ragea: ﬂ
fate: CESFRAG

Requesting CFfice: 07

Acceptance
Lismlts

5405%=
11.2-
8. 56=-
12.48-
- P o
11,4-
10.6~
4.19-
10.3-

3022'

11.4
16.4
12.4

15

11
17.2
21.2
14,4
15,8

14.23

11~ 20.5

D.La

6.01-
126~
J.4d=
S.47=

3.19'

- 13

«A

10.13

21.1

7.9

l0.8

fecfarrance
Fvaluation

prapY L L LT L T L Lol el d ]

Accegt,
Accagt,.
Acceft.
Accepta
Accert.
Accept.
Aecapt.
ACCELt .
Accept.
Accept.

Accapte.

Accect.
Not Accapt.
Accefpt.
Not \ccept.
%ot tecoept.

kot 'ccﬁp"..

INOEGANIC DISIKFECTION BY=-PRODOCTS IN BICROGRAFS FER LITER:

001 0.918

158-DICHLOROACETIC ACID

001 02.82
160-NCNCEACHOACETIC ACID

001 02. T4
161-RONOCHLOROACETIC ACID

601 €1.80
162-TRICHLORDACETIC ACID

001 €3.77
250~5ROMGCHLORGACETIC ACID

001 02. 36
193=-8RONATE

002 65.68
198~CHLORATE

001 €92.1
195=CHLCRITE

001 0165.
260-BRONIDE

002 0157,

4,56
82.1
140
144

C.le
62-1-
86,6~

1113~

100

213
169

29

lccﬂrto
Accert.
Accept.

Accrpt.
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: Repart: "FEMNG
performance Pvaluation feport LELTH ¢
USEPA water Supply Study ¥sn1? fate: CESFDPIA
participant ID: PAODOOY Type: OTMER © Requesting Office: V1
Sample Beparted True Acceptance ferfgreance
Humbet VYalue Value®# Limits Evaluation

D A S kA A A T i VW el e O - e o U R R e A A D

BISCELLANECOS ANALYTES:
022-RESIDUAL PREE CHLOARINE(NILLIGEANS PER LITER)

001 02.64 © 2420 2.01= .07 . Accegt,
023=TURBIDITY (NTU"'S) .

001 Q1.0 1.54 1.6~ 1.98 tr ICI:F.'H:.
024=TOTAL FILTERARLE RESIDUR (MILLIGRAAS PER LITER}

001 G254, 264 1an= h4 Acceorpt,
035=CALCIUN HARDNESS (NG. CACOI/L) '

001 014, 144 137= 151 ACCOTE .
0256-pPu=UNLTS

001 08. %4 9.11] 8.8~ 9,31 Accernt.
027=ALKALINITY {NG. CACOI/L)

001 . 028.6 27.4 35.7= 31.5 Acgagt.
029-SCODIUN(NILLIGRANS PER LITER)

gol 012.9 12.6 11.4= 12.7 Accept,
14S=SULPATE(NILLIGBANS PER LITER)

' go1l ¢261. 2848 2531= J1& Accept.

146-TOTAL CYANIDE (RILLIGRANS PER LITER)

aci 0.337 0,380 0.285-0.,475 bccapt.
263-T0C

001 03.46 2.40 2.49=- .24 Hot Bccapk,.

S9090008388 END OF DATA POR PAGOO09 0332093050
NOT?: POR LIAITS AND TRUE YALUES, ASSUNE THRPE SIGNIFICANT OIGITS.
RSBSOS END GOF REPORAT POR PACOCQ9 S3833ku00R

- e A A A D S A A T S0 MDA

& Based on gravisetric calculations, or a cafarance value vhen necessacy.
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Forfarmance Fyaluation Feport Paner
USFP2: datar Pollutlcn Study HENDS Gate: THABFYA
Farttclpant Ih: PROACHY Typo: OTHFRA Raquesting OFffice: %J
Sample Reported  Troo Accertance Warning Perfarmanca
Nymhpr Yalue Valurs Linlts Limits Fraluatian
THRACFE METLS IN PICRCOGPANS/LITFER
QOL=-ALUSTHNN
a1 110 M 263~ 382 276=  JR7 "fcecrpte
a2 1370 1590 1)710- 1740 1310- 1a4un trcept,
CC2=-4RSENIC .
L 12?2 1M 147- 211 176=- - 221. Accert,
n} S5A0 Al ha2- K76 515= €21 iccept,
COJ=-HERYLIIUN
il | 174 191 1S~ 209 170~ 704 Aeeapt.
c3 Sk anl HAC=- 557 h9S- =83 Accart.
LR TR R SHY
1 SC .4 R2.¢% hn,t. £C,7 4¢.%= 0,7 rccapt.
rvd igr not Jas- H45n 359- #HAg Accapt,
{Ch=-conkll
1 27.7 R I | 22.9= 11.6 n.t- 1.4 \ecant,
"3 a1 L] 557- 686 578=- €70 fecapt.
{Co6-CURCHINY )
cl 18,4 17.0 13- 20.5 12,7 19,5 Accept,
) . Bsn ana TrT- 985 7940~ Q%P Arcept,
COI~CCPEEF )
1] 91,2 ne,7 TS5.5=- 945.1 IR 2= 9,2 Aceent.
L nn 1t - neg jan. 399 . Aeempt,
uNBd=TROR
r1 "1.7 LA 1!‘.8"‘ "2-6 :‘.1&“"' quﬁ Ck. fOl’ frr.
[ nny W gni= 517 nsl- €na Acenpt,
Lov-rFRCUNY )
(9 | J.315 .10 2.0)= 0,07 227 1.07 reept,
np 12.™ 11.6 NeS= 10,7 9,1~ 13.1 lfﬂﬂptl
ClU~MANGANESE
Do | ing ety Irhe- nh} Arp- 812 fccept,
c2 a6 anl B8Y¥i~- U6 fs50=- 051 Eccept,
UIl=KICREL
"l il nan t53=- 569 K66~ 5H17 . Aceapt,
L2 EC1 11 SE7-  £10 S7h- ARQ hccert,
Vi2=-LFAG
C1 2R2 747 2%9=- 324 269~ 128 recent.
ny 315 L 16— WUb 37~ U3% fcceopt,
Gl3-sSELENTOE
ri an7 s - HK1H t3=- SpQ Arncent,
r2 non 9719 Tui- 1150 anh=- 1100 \caapt.
Clti-vyAnARIN® :
il n2 2 106- 238 192- 278 \ceept,
ca INE N1t T2h- 088 T48=- N7 \ccent.,
0D1%~2718C ' ‘
' AR 71.1 7.1 52.7= BN A5.%= A2.2 Accept,

€7 1713¢ 1nen ific- 2030 1660~ 14¢L ‘ceept.
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. fertormance Fyaluyation FRefport Panet 3
USEPA Hatnp Polluticn Study «p01S Cates IBATRIG

Fattlicipanl Th: paAQQLON Typas OTHER Mnquesting 0fflices: nJ
Samnln  Repocted Trun Accepkance Varning Prrlormance
¥uaker Valne Yaluen Limits Limits Fyaluation

QGlLG=ANTINOIY

() Ing 179 2up=-  fs0 268~ N2 Accept.

(n £t RIc 166- 6932 uio- A%\ recerpt,

017=SLLVER

n2 176 1pn 152- 207 160= Z0C Accent,

1 117 un 298= 391 o b R . Accapt,
018-THALLIUP _ : '

) Er.c ") Al.N~ 99,1 £7.9= NI, & Pecept.

ch isn A6s 3Ny- H2% jir=-  mn ‘ceept.

QrUH=-pCLYPCT MM

n3 126 113 106~ 151 112~  tus receopt.
) s ne 257~ 3tg 270- - US Accent.,

B7S=-TACHTICY )

11 LS 3.55 2.56= 1,09 ?te‘!‘ ll-23 .‘Cl‘:ﬂ!r‘t-

] L %0 79.8- 110 f3.9- 10f Accept,

OTR=TITANLII» . ’

L2 11¢ - 13°% M. k= 130 101- 12¢ recent,
;5 212 279 230- 302 239- 271 Accept,

U19=-FH-QUTTE : i

11 Ity 30 n, " n,r2- n.n fl,25=- U,2nN %ct‘.ﬂ.pt.

Ln S.%7 5.%C S U6= S.462 . 48- S.€ Accept,
D20=3FIC. COMBL (UNRCS/CK T 2% C)

1 gnrT. q1n HIn=™ a3 PN9= NgNh Acrept,

L . 8PY, SRA S3k=- 627 anlt- 616 hecerpt,
U21-TNS AT 171 ¢ -

U] heg, 557 126~ 762 0= 700 Pceept,

C2 nn, 11) 226~ Jan e~ 377 teeapt.
UZZ-TCTAL MILDNFSS (A% £ACHY _

61 jnq, 130 In?2- 358 ann-  a51 hecont,

g2 97 .7 101 an.p~ 110 2.2- 10 Aecaegpt.
Geld=-CrpLCTmNN

ny 108 1nn nl.0- 120 9h.?=- 11K Aceept

B E.E3 6.9 %,%3- 7.50 T.79- 71.29 hecapth,
QN-FAGCEESINHN

1]

r2

LN ol

Bah 17.% ‘l",.?_- 1903 15-7" 1.”-’ ‘Cﬂﬂnrt
£e? 20,6 1P= 21,8 18.7= 27.5% Pecrert,
N2%=-500TUH
LI in,» 1“0: 1“.1"‘ 15-2 1105' IF'Q 'ICC‘H!?-
ne 5?.‘; a1 nn, J"' 50.9 0.0~ S"." tccent,
C2e-FCTASS(NN '
ni lan 1.0 1.0~ 23.7 19.1- 2.1 Accant,
e ]"- 2 i, 3} 1. 3- “1'1 L N- “ﬂo-, lCCE[‘t-
CAT=TOT AL AL¥MTIINTTYI(AS CACOY) ’
o1 Ll B Mo, 17."" 25.1 lﬂ.,"' ?.“-1 Aeengh,
. ‘:2 56,1 7?-“ ﬁ"-e- ?9-6 550’3' 16." \CCGF?.

l. MERERALS Tk HILLIGPAMS/IITRR (EYCEFT AS KQTED)
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BEElFA Yater Pollaticn Study wr03S Natar TFEATRGE

l. ' 'erforasnce Fraluation Report Faqor 1

facticlpant 1h: PANDCCA Type: OTHER Requesting OFFice: FJ

I Sanple Repcrted True Acceptance Uacning Perfocrance
Humbar ¥value falund tiaits Limlts Fralnation

l - g . = . v ot R A i e e e M M A Am T M T N A SR A W SR e e R W SRR TR AR T am W WS WSS @A A SR e e

C2B8=-CHLCARICF

"y 14, LR Pru- 2980 ?720-  2%m Rcanpt.
f";' . 65-] 7:.’.7 6"!.1- 7Q-E F-T“ 71.9 M:ﬂ!‘.Pt-
C9=-FLUNR I = :
' 1 1.7 ].";P 3.':‘9- 3." 3-1“‘ :‘-71 rr, farc F!.‘l'.
c? 1.317 1.1% J.16- 1,53 1.21- 1.440 Pccepts
DIC~=SUYLFATE
| l (1 1.7 19.¢ 1.0~ 22.1 1A= 77,1 Fecep).
‘ L Al.1 Nh,n Pl 97 TSa1= 83,9 Accept.
| . MOTPYIEYTS IM BTILLIGHAYS/LITEN _ !
' LI1=APMCYTA=NITROANES ‘
| e 19,9 15~ 22.3 15.9- 21.5 ‘eenpt.
) r? 1.82 j.u0 1.1%= 2.00 1.726= 1.97 Accenpt.
CA2-YITANTF=NITROGEN
I . ';] qllq ﬂc‘! Fln?rl- 9.6‘1 1.11" Q.Jﬂ iceant,
‘ (2 00 ft, a0 C.20-€,495 C,1CF=C.NFN sccapt,.
| 1J)=-ORTROENOCSOUATE,
‘ . 1 JPEN LOBGE  C.0133-C.CT6  P.ETMM-N.0T] Accert.
. ‘:': I-f'.'.‘ 2-“0 20"3" 3.19 ?.52"‘ 11’ ’cﬂﬂ.ntt
CIN=XJSLCAN[=H1TRCGEN '
C) A r.uN7 N.11%= 1.12 0.235-0,%49% ircepts
l (H] V. XR TR0 S173= .60 fa.2=- .17 ck, for frr.
CIS=TNTAL INOUPHIFYS : )
‘ L L P A | N H473G,795 A UTR=P,RTT Reenpt,
| l i S FI PT S.16= 7.2 S M1- F.3€ Accept.
CEYANTY 1M MFLLIGRANS/LITETD
Cla=70tD
‘ I r1 kB K T the. 229 198~ 2t8r Accept.
ng AN 1M 71.2= 120 T7.3- 11 Aegppt,
c3r=-t1cc
LA a2 3.1 n.5= 108 A2, 1-  YQE Ageant,
: l "y 3'.-:‘ 'l‘f".'l ]1!6" ll?.u 3305- ll"-] .'cce"!tn
. C3N=-S=DAY 1AL
] In2. 1 1= 210 rR1,3- 199 leceant,
l 2 $P,7  R2.5  20.5- 95,5  21.7- 27.3 Accept.
‘ 102-CANANMALFONS BOT
cl 1€7, 117 m,.3- 199 €S, A= 17R Scenpt.
. ' n? £5.1  S1.6  20- 83,2 n,2- 7t Aeeapt.

PCHYS I MIUNOGRAMS/LITENH
CH2-pCP=-ARGCLOR 12712

a1l 2. 70 2,16 t.707- 4,3 1.17=- 1.8" Accept.
C QUA=-TCN=ARRCLIR 174

‘ . 2 n,in n,26 1.77= h.OR ?u-!" 5.5 RCC!?t‘
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farformance Fyadluation Fepart rane: 1
USEPA ¥atse Pollution Study ¥FNIS. Nate: TENRERDE
Fatticipant 10: PAnQann Tipe: DTHESR Snuesting CfFfice: W)
saaple Repocted True Accaptance qarning Pacfarmance
Nuasheo valna Valunas Linits Linfts Fvalueation

PCATS I% OTL THE MTLLIANRANS/KILOGRAY
U99~pCn IN CIL- 1016/1242

nt 1. n2el 6.00- 58,9 13.5- 53,13 ccept,
101-128 1K CIV- 1260
T .G 12.7 3.17=- 2C.H4 .27~ 1R,2 'CCFr‘.

PESTICICFS 1 WMICFCORAAS/LITER
CO7-aLl0nrd

"] 1.7 T.11 f.522- %,2) 1.172~- 8,60 feeapt.

g s.ynn n,203 6,.ra5-0,322 0. 09770, 700 Accent,
cuA-rISICALY : .

nl 1,29 .51 2.F3= 6.22 1.M= 8,76 Aceant,.

“2 i.83  1.AZ 0.058- 2,19 1.03- 2.C: Pecept.
oY -nnn .

"1 H10 S.07 18- 9.33 T 3.97=- A58 Accept.

.2 1.8e? Jon 1.21- 2.60 1.39= 2,U¢ lgcant,
cs0-nng .
7 () | 1,60 1.7¢8 2,148- 5.1 ?.81~ .12 NCCFFQQ

I 1.35 .12 C.72~ 1,05 C.A63- 1.7 fccapts.
CcH1-DDT f

L | G.61 F.NK J.7%9- 9,20 ‘U %= PR,59 Acoapte

Cé 1.6] 1.76 - 0u065~ 2.3) 1.08= 2.1n iccapte.
CS2~-RFPTACHIAH . :

"1 201 Fa05 N.690= NH,1N0 1.1%= 3. M Accept,

e G 212 e Z'HI “-0099-'3.37“ 9.135-0.333 hcl‘:epf.
091=-CULOHODANF .

13 12.2 12.3 H.69« 17.2 Be2T- 156 Aecent,

ch 1.1 1.8 f.95=- 1.01 Q0.AI%- 1,87 llcc'l'pt-
QT0=-HEPTACHILNP EPOXIDE

£ 1.A¢ 1.2 1.13- 2,53 J.31= 2,28 Accrpt.

02 (.23 .20 0.153- 9,37 t.1Nn=9,207 Accept.,

VOLATILS YALDCASRNYS T+ NICROGRANS/LITER
CSn=1,2 DICHLOAQFTUANE

o1 4.1 S6.1 e 7a.n nu,1- .0 vemept,

0: l'-" l?-? 7 N, ]7-5 q-ﬁ-j" IE-“ .Ccnptc
U5S=CHRLORDECHN

n] T h hit, N "T.G- ﬂch q?-!‘ 1".1 Accoent,

2 Il .2 11=- 1A.10 11.%= 17.0 hecept.
USk-1,1,1 TRICHLOROFTHAYE

':] !:?-.1 [‘1n.’ "1"‘ EE.? uﬁos- ﬂno] 'CCEP?-

£? ]7-1 1')-2 17.U0=- 22-2 110”" 7“.1 lccﬂpt.
UST-TRICHLOENETHNVE ' :

£l TE.% T3, 1S,7- 93 E1.h= £7.1 Pecept,

o 1£.1 16.1 16.7= 20.6 11.7= 1.0 iccapt,
CHR=CHRPONTETHACHLCETID ™

~1 AL LA 1H.5- ns M- Hi.n Iccent.

T lf." 9. 16 Saﬁz" 1.‘-1 r‘ls?- 1?.7 ."CC“D':-
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terfrrmance Fvaluation Report Pate: S
NEECF Hator Pollutico Study WPQIS Nates: TEAPFOE
pacttcigant Liv: PACCECY Typet OTHER raquesting Nffice: NJ
cangle vapcrted Trun Acceptance darning recfortmance
Hamtec Yaluyne valun® Linits Limits Fraluat {nn
CY9=TETFACHICHRCETHEMNE
rl 1,7 1.6 N6,9= 75.1 G2.7= 90,1 \ccapk,
L 1€C.7 {d.n h.CN= 10.5 T.1- 1.30" ﬁccﬂﬁtl
Q6U=-HARODICHLOROPETMAYF
£l 0.2 s 6 17- 11 1,6~ 6P.5 pecept,
2 1h.3 J. 8 10.,2- 10,0 11.2- 17.3% .CCE"-t-
D61=DIAROMOCHLONOMETHRNFR
cl €1.7 nr,5 1.1~ 63.0 7= 80,h6- !C(‘EF'&
f;" 1307 1.".6 0-59— 1“0 10|T- 17:7 'CCEP*.
O0R2-"ROFOFCTIE '
nl aCt,.h A0 50, 0= 95, 56= 12,7 Ancept..
L2 131 2.C fl12=- 1703 9-51- 16-? .\ccnpt-
CR3I-YFTRYLENF CHLCRILE
a1 e, e, 7 n, - ﬁ“tl 14,AR- qq'ﬂ an:-;Pt-
€2 1.6 10,1 6.63- 10.7 7.6%= 13.7 Aecept.
QRU-CULORCHIERATNMY
) 6,1 ANl A, 5- 89 51,P= P3,7 iccept,
2 17.¢ 17.7 11.7= 2.2 13.,2- 22.5 rccept.
YOLATILT AROMATIC® TH “ICROGRANS/LITER
CES=NEMTEXE . t
61 R, £%.19 e 7= 69,7 nn.N- €A,2 toceEnt,
c T.20 1, 1n 6356~ 12.3 T.70= 115 ‘Aeoapt.
CRE-FIHTLERATFFE _
11 G571 96N AP, T T1.] I B 9 Aecapt,
ad 10-" fn.u 1:13- 13.6 T. 0% 1?|F M.'cf!pto
CAT=TCLUENE : ’
71 ) gh, A ne,7 IN.9= 57.6 4,3« SH,D Leeant,
L2 7.41 T.60 c,.28=- 9,97 .80~ Q,3R heccert.
09N =1, 2=D1CHLOROAENLIT YT *
1 LR | 2.0 ne, 1= 66.5 W= £1,7 Aecept.
2 11.9 11.7 T.02= 16.6 e,92~ 15.5 hecept,
U9S~1,U=DICRLCANTNENIRERY
11 nil.n “F,.3 33-]- 62'2 ]1" qg.r. 'Ccﬂ'pr.
22 13.1 1.4 a,37- 17.6 10,0= Ih.A accept.
L9R=1,1=-NDICHLNVORENTERT )
c1 37.1 2.7 MU= 53.1 A6,T=- 07 fccept,
ﬂI 11-1 12-& ‘.‘!F- 1.6.6 qo-'q- Iﬁ-ﬁ lcc'.!pt-
FIGCELLMINENAYR PAEAPFFTFRS
CT1=-1CTAL CHYBMNIQV (I FG/L)
01 L2 iR LD N,01IR=-C.006 O,0179=0,082 Aecept,
n2 JHCE 0, A10 N.297-0.522 r,125=-C.1183 Accept,
C72=-HOM=-FILIFRAALY TESIDUF(TH LUTAN .
[ vl FnLE an,0 E1lq- 'Jncl fhellm q:!.‘ k. fer Frre
ny wh, SRLD n2.7- 6C.1 iy 1+ 57.9 bcocept.
GI3=01L AND GLFASF{IM *r/\)
U | Ly 6.0 29,8=- 10,1 2.6~ <1 ¥, fag Frr.
2 S1.5 1n.e 17- 2302 13,0= 21.0 sceapt,



Section No. 12
Revision No. 5
Date: 10/07/96

Page 13 of 13
ferforwanecs Fealvation fAepart raget 6
MEFpa dater pollwutfon Study wpRls Nates JEAPRNF
Facticipant Tn: PACOCNHY Type: CTUER Requestisn CFfflice: KJ
Sanpl~  FReported True Acceptance Yarning Perfornance
Hyaher value Yaluyns Limiks lLimits “valuation
CYT-TCTAL FNEICLICS (18 PG/L) '
0l 1.0N9 ?-?1 1.07- 3!96 1.7"‘ J.Rt .‘cﬂﬂpt.
) lr‘]] 1.1 M.51%=- 1,87 0,92~ 1.7 ltecent,
CO0=rATAL SF7IRUAL CRLATIMF (TK HG/L)
gl L . £ 4 2.0 ?—l.‘“- 1-(! ?c‘."ﬂ" l.ﬂﬁ A‘ccﬁﬂtn
B . 120 N.Nnig N.295=-0.621 C.338-r,%8) Ck. fot Fcc.
aoeaEcdsmt cpn NF DATA FNR PANCCGOR Sduadtddsd
NOTF: FCF LIMTITS ARC TFDE VAINES, ISSUME TUHARE SIGATFICANT DINTTS.
30040023 TN OF RELCET FOO PACCOCTY dudkitdss )

¥ Eased an gravimetric caleculations, cc a reference value vhen necessary.
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13. Preventive Maintenance

In order to ensure timely production of data, Lancaster Laboratcries schedules
routine preventive maintenance of instruments based on manufacturer's
recommendations. Maintenance of the laboratory instruments is the responsibility
of the technical group using the equipment in conjunction with our in-house
Equipment Maintenance Group. A schedule of routinely performed instrument
maintenance tasks is attached as Table 13-1. All preventive maintenance, as well
as maintenance performed as corrective action, is recorded in instrument logs.

Critical spare parts are kept in supply at the laboratory by the Equipment
Maintenance Group. Most items not kept in stock at the laboratory are available
through ovemight delivery from the manufacturer. In addition, Lancaster Labs
maintains multiple numbers of most of the critical instruments used in our
laboratory operations. A recent equipment inventory may be found in the
Qualification Manual. Because we are a large laboratory with redundant capacity,
the problems of instrument downtime are minimized. '
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Table 13-1
Preventive Maintenance Schedule _
Instrument Preventive Maintenance Frequency
GC/MS Change septum Weekly or AN®
Check fans Monthly
Check cool flow Monthly
Clean source Bimonthly or AN
Change oil in vacuum pump Semiannually
Change cii in turbo pump Samiannually
GC Volatiles Check propanol level Semiweekly or AN
Check ail flows Prior to calib. or AN
Conductivity detector maintenance: AN
Clean cell AN
Change reaction tube AN
Change Teflon iine AN
Change resin AN
Replace trap AN
Column maintenance AN
Change PID lamp AN
Precalibration instrument settings check Prior to each calibration
GC Septum change Each run
Column maintenance AN
Clean detector AN
Vacuyum filters Semiannually
| Leak check ECDs Semiannually
Fame AA and Hydride Rinse bumer head, chamber and trap AN: Min. Weekly
Generation AA Clean nebuiizer Weekly
: Inspect tubing and Q-rings Monthly
| Replace lamp AN
GFAA Rinse workhead assembly Waesldy
Clean windows Weeldy
Replace probe tubing AN
Check rinse bottle & drain Daily
Cald Vapor AA Change drying tube Daily
Replace pump tubing AN: Min. weekly
Lubricate pump head Weekly
Lubricate autosampler : Weekly
Inspect optical cell and windows Monthly
- Clean AN
ICP Clean torch AN
Clean nebulizer & spray chamber AN
Replace pump winding Check Daily
Lubricate autosampler Check Daily
Check mirror - Daily
Checking tubing to torch Daily
Check fan filters, clean if needed Weeakly
Check cool flow, clean if needed Weekly
Check water filter, repiace if needed Quarterly
Autcanalyzer Clean sampie probe AN
Clean proportioning pump Weekly
inspect pump tubing, replace if wom AN
Clean wash receptacles Monthly
inspect condition of distillation head Monthiy
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Table 13-1
Preventive Maintenance Schedule ﬁ
Instrument Praventive Maintenance Frequency
Infrared Spectrometer Check on-demand diagnostics Quarterly
(FTIR) Check wavenumber with polystyrene fitm Quarterly
_ Change dessicant Quarterty
HPLC Pump lubrication Annually
Check pump seals Annuatly
Check valves cleaned or rebuilt AN
| Detector maintenance: AN
Bulb replacement and adjustment
Flow cell cleaning
Routine column maintenance AN
Repiace Teflon lines AN
Autosampler septa replacement AN
In-line filter sonication/cleaning AN
System pasivation AN
PCRS pump lubrication AN
Total Organic Carbon Check IR zero AN
Analyzer Check for leaks AN
Check acid purmnp calib. Bimonthly
Check persulfata pump calibration Bimonthly
Inspect 6-port rotary valve AN
nspect sample pump head AN
Wash molecular sisve AN
Check sample loop calibration Monthly
Clean gas permeation tube AN
Inspect digestion vessel O-fings AN
Check activated carbon scrubber AN
Dust back and clean circuit boards AN
3 Check IR cell ' AN
Total Organic Halogen Polish counter electrade Daily
Analyzer ' Polish sensor electrode Biweekly
Clean loaders and pistons Biweeldy
Reptace agar bridge Monthly

* AN meaﬁs as needed. Any of these items may be petformed more frequently if response during
operation indicates this is necessary.
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14. Specific Routine Procedures Used to Assess Data Precision, Accuracy. and

Completeness

Precision - Precision refers to the reproducibility of a method when it is repeated
on a second aliquot of the same sampie, The degree of agreement is expressed
as the relative percent difference (RPD). The RPD will be calcuiated according to
the following equation:

arp = 2222 100

“D+Da)/2

Where:
D; = First sample value

D2 = Second sample value (Duplicate)

Duplicates will be run on at least 5% of the samples. Acceptance criteria shall be
based on statistical evaluation of past lab data. (See Section No. 11.} All quality
control sample resuits are entered into the computer and compared with
acceptance limits. In addition, there is a monthiy review of values on the computer
QC system. Data obtained from quality control samples is entered onto cur
computer system which charts the data and calculates a mean and standard
deviation on a monthly basis. The Quality Assurance Department then reviews
this data for trends which may indicate analytical problems. The control charts are
graphical methods for monitoring precision and bias over time.

Accuracy - Accuracy refers to the agreement between the amount of a compound
measured by the test method and the amount actually present. Accuracy is
usually expressed as a percent recovery (R). Recoveries will be calculated
according to the following equations: '

L
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Sumrogate Recovery = -g% x 100

Where:
Qd = Quantity determined by analysis

Qa = Quantity added to sample

S8R - SR
—x

Matrix Spiké Recovery = A 100
Where:
SSR = Spiked sample results
SR = Sample results
- 8A = Spike added
‘ LCS Found
t m——
Laboratory Control Sample Recov ery TS True x 100

Surrogate standards are added to each sample analyzed for organics. Spikes and
laboratory control samples will be run on at least 5% of the samples (each batch or
SDG, <20 samples). Refer to Section 11 for acceptance criteria for accuracy. The
computer is programmed to compare the individual values with the acceptance
limits and inform the analyst if the results meet specification. If the resuits are not
within the acceptance criteria, corrective aciion suitable to the situation will be
taken. This may include, but is not limited to, checking calculations and
instrument performance, reanalysis of the associated samples, examining other
QC analyzed with the same batch of samples, and qualifying results with
documentation of any QC problems in the case narrative.

Commercial quality control materials are run at least quarterly to ensure accuracy
of the analytical procedure. Repetitive analysis of a reference material will also
yield precision data. Accuracy information determined from reference materials is
valuable because variables specific to sample matrix are eliminated.
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" The QC program is capable of charting data for surrogates, spikes, control

materials, and reference materials. The Quality Assurance Department reviews
these charts for any indication of possible problems (i.e., shift in the mean and
standard deviation).

Completeness - Completeness is the percentage of valid data acquired from a
measurement system compared to the amount of valid measuraments that were
planned to be collected. The objective is analysis of all samples submitted intact,
and to ensure that sufficient sample weight/volume is available should the initial
analysis not meet acceptanca criteria. The laboratory's sample management
system will assign a unique identification numbper to the sample which tracks and
controls movement of samples from the time of receipt until disposal. All data
generated will be recorded referencing the corresponding sample identification
number. The completeness of an analysis can be documented by including in the
data deliverables sufficient information to aflow the data user to assess the quality
of the results. This information will inciude, but is not limited to, summaries of QC
data and sample results, chromatograms, spectra, and instrument tune and
calibration data. Additional information will be stored in the laboratory’s archives,
both hard copy and magnetic tape.

Number of valid measurements

100
Total measurements nesdsd %

Completenass =

Method Detection Limit - It is important to ascertain the limit of quantitation that
can be achieved by a given method, particularly when the method is commonly
used o determine trace levels of analyte. The Environmental Protection Agency
has set forth one method for determining method detection limits (MDLs) from
which limits of quantitation (LOQs) can be extrapolated.
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MDL is defined as follows for all measurements:

Where:

MDL=t(n-1.1-a-D.99}XS

MDL = Method detection limit

s = Standard deviation of the réplicate analyses

bt tas099) = Students' t-value for a one-sided 99% confidence level and a
standard deviation estimate with n-1 degrees of freedom

Definitions:

Method detection limit (MDL} - The method detection limit is defined as the

minimum concentration of a substance that can be measured and reported with

99% confidence that the analyte concentration is greater than zero. It is
determined from analysis of a sample in a given matrix containing the analyte.

Limit of quantitation (LQQ) - The limit of quantitation is defined as the level above
which quantitative results may be obtained with a specified degree of confidence.

The EPA recommends setting quantitation limits at a value of Sx to 10x the MDL.

A list of MDLs and LOQs determined for each sample matrix type will be kept on
file in the QA department. MDLs will be verified on an annual basis.
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Cor ve Actlon

Whenever any of the data generated falls outside of the established acceptance
criteria outlined for instrument tune and calibration (Section 8) and internal QC
(Section 11), the cause of this irregularity must be investigated, corrected, and
documented. The documentation will be used to prevent a recurrence of the
problem and to inform management of the situation.

If the results are not within acceptance criteria, the appropriate corrective action
will be initiated. This may include, but is not limited to, checking calculation and
instrument performance, reanalysis of the associated samples, éxamining other
QC analyzed with the same batch of samples, and qualifying results with a
comment stating the observed deviation.

A standard operating procedure is in place which cutlines the procedures to be
followed when quality control data for an analysis falls outside of previously
established acceptance limits. All QC data must be entered onto the
computerized QC system promptly after its generation and daily "out-of-spec" data
is reported via this system. Any data outside the acceptance criteria will be
reviewed by the Quality Assurance Department. Where appropriate, the Quality
Assurance Department will place outliers in one of three categories:

A. Margingl Qutlier - Data that are outside the 95% confidence interval but within
the 99% confidence interval. This category may also be used for QC samples
subject to matrix interferences or sample inhomogeneity.

B. Outlier - Data outside the 38% confidence interval and/or observable trends
such as a shift in mean and standard deviation.

C. Extreme Outlier - Such data would indicate the system is out of control and no
results should be reported to clients; an example would be more than one
reference or conirol falling outside the 99% confidence interval.

The daily out-of-spec reports are then distributed to group leaders or their QC
coordinator who will check all supporting data and document their findings and any
corrective action taken. Documentation of QC data will be filed in the
departmental QC notebook. In the case of outliers or extreme outliers, the Quality
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Assurance Department may issue a formal request for investigation and corrective

action (see sample form that follows). The Quality Assurance Department is
responsible for initiating the corrective actions, insuring that the actions are taken
in a timely manner, and that the desired results are produced. The QA
Department will circulate all completed Investigation and Corrective Action forms

to the appropriate manager.

The Quality Assurance Department is also responsible for conducting periodic
audits which ensure compliance with laboratory SOPs and assist in identifying and
correcting any deficiencies. These audits may entail observation as procedures
are carried out or a review of records to demonstrate traceability and compiiance
with all documented record keeping procedures. The QA Department will then
issue a written report which summarizes the-audit. The technical centers must
respond in writing to the audit report within 30 days of report receipt. The
response will address the corrective action that needs to be taken along with an
expected completion date. Audit results and the corresponding response are
communicated to laboratory personnel and management. Follow-up audits verify
that proper corrective action has been taken for the identified discrepancy.
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(‘?mmmm-mﬂw . NO.

Investigation and Corrective Action Report

part i Description of problem

1. Dats
2. LLI sampie number(s) invoived

3. Nature of problem {e.g., QA outlier,
stc.)

-

pracedural deviation, client complaint,

Check if investigation must be complete before repomng
further dsta to clients

Initiated by:

Part Il (Aftach separate sheet if needed)

1. Steps taken to investigate problem.

2. Explaﬁation of probable cause of problem.

3. Steps taken to prevent future occurrence,

4. Besides the sample{s) listed above, wo
by this problem? If yes, explain.

Date:

uid data sent to any clients be affected

5. Signed:

Reiurn by:

2064 Rev. 02/01/94
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uality Assurance Reports to Management

Reports of quality status from the Quality Assurance Department to management
are made frequently and in various forms. All results from internal or extemnal
performance evaluation samples are circulated to management. A report of each
audit performed is prepared and copied to management. Monthly summaries of
data obtained from analysis of quality control check samples are generated via the
computerized sample management system. These summaries include mean and
standard deviation to aid in assessment of data accuracy and precision. Forms
summarizing problems which require investigation and corrective action are
completed by group leaders and circulated to management. Through these
channels, laboratory management is kept apprised of QA/QC activities. '

Any problems or unusual observations that occur during the analysis of samples
for a specific project will be listed on the laboratory report and/or in the case
narrative delivered with the data package. The items often discussed in this
manner include sampiles with surrogate recovery outside of the acceptance criteria
and samples with matrix problems reguiring dilution and causing increased
detection limits. Where applicable, any corrective action attempted or performed
to address the problem will also be presented.

The laboratory will contact the client for direction regarding major problems such
as samples listed on the chain of custody but missing from the shipping container,
samples which arrive broken or are accidentally broken in the laboratory, and
samples with severe matrix problems. The client will be contacted if it is
necessary to change any item in the original project plan.



Data Package Content

Title Page
Sample Reference
Table of Contents
Chain of Custody
Laboratory Chronicle
Methodology/Reference Summary
Laboratory Analysis Reports
Per Parameter:
Case Narrative
Quality Contrel Summary
Tune'
Surrogate Recovery
Method Blank
Matrix Spike/Matrix Spike Duplicate
Duplicate®
Standard Addition
Serial Dilution®
Laboratory Control Sample Recovery (if applicable}
Interference Checi®
Intemal Standard’
Sample Data
Sample Result Summary and LOQs
Sample Chromatograms
Quantitation Reports
Mass Spectra’
Library Searches' (if applicabie)
Confirmatory Chromatogram®
Confirmatory Quantitation Report’
Standards Data |
Initial Calibration Summary Forms
Initial Calibration Data
Continuing Calibration Summary Forms
Continuing Calibration Data
Chromatograms and Quantitation Reports of Standards
Calibration Data for Confirmation Columns®
Calibration Curve (When quantitating against init. calib.)
ICAP Interference Table®



Raw QC Data
BFB/DETPP Spectra and Mass Listing'
_ Method Blank Chromatograms, Quantitation Reports,
Mass Spectra’ (GC/MS)
Matrix Spike/Matrix Spike Duplicate Chromatograms and Quant.
Duplicate Data Printouts®
Standard Addition Data®
Serial Dilution Data?
Laboratory Control Sample (if applicable)
Copy of Instrument Run Log
Extraction/Digestion Logs
Gel Permeation Chromatography (GPC), if applicable
All Peaks Identified
% Resolution Calculations

' GC/MS only
2 |norganics only
3 GC only {if applicable)

*Amount of documentation is dependent upon client request.



LLI Sample No. ww 2300873

(l} L ancaster Laboratories

Where quality is a science.

Collected:

Suomi tTed:
Discard:

4/25/95
6722795

Reparted:

volatile Halocarpons - 1
ZPA 47 034

CAT
NO.

ANALYSIS NAME

furgeable Halocarpons

0714
o712
15%0
'EATA
0715
a7is
L
on7
aria
0719
o720
or2y
o7a2
0723
0724
0725
0725
O7ET
avas
orze
0730
o3

—
Fan
a1

0732
0733
cras

Chioromethane
Bromomethare

Diehlorodif Luoromethane
Vinyl chioride
Chicroethane

mathylene chloride
Trichlorof tuoromethane
1,1-Dichioroethene
1,1-DichlorceThans
4,2-Dichlorosthene {cis/trans)
Chioroform
1,2-Dichlorsethane
1,1,1-Trichicroethane
Carbon tetrachioride
Dichlorobromosethane
1,2-Dichioropropane
trans-1,3-Dichioroprepene
Triehioroethene
pibremochloromethane
1,1,2-Trichiorosthane
cig=i,3-Dichloropropens
Z-Chlorcethylvinyl ether
Eromoform
1,1,2,%-Tetrachioroethane
Tetrachlorcethens
Chlorobenzene

from one another,
for both isomars.

5714/95

AS RECEIVED

5%,
Uncier the amalytical conditions of EPA methods
srans iscrers of ,2-dichlorcethene coelute and cannot be distinguished

Account No: 00549

Lancaster Laboratories, [(nc.
2425 New Holland Pike
Lancaster, PA  17601-599%¢

P.
Rel,

LIMIT OF

QUANTITATION  UNITS

ug/ L
. ug/t
. ug/1
. ug/l
ug/l
ug/i
ug/l
ug/1
ug/l
ug/i
ug/t
ug/\
. ug/l
ugst
ug/l
ug/t
ua/t
ug/sl
ug/l
1 ug/ |
1. ug/{
Q. ug/l
2. ug/t
2

1

« = o+ 4+ v = o

O T Y T ]

. g/t
. g/
1 ug/l

501 and BOI0B, the cis and

The resulr reported above represents the total

guestions? 'Contact your Client Services Representative

Kimberiy 4. leeman

LANCRNET L g IET
1328 Moy e g Frie

MEMBER

e

at (T17) 656-2300

Page: _

Respectully 5unm1fted

. Jugy &, Colelio, 8.5.

Group Leader

Lae EABNe 508 10 BADISASTON IF BTIDS 520 ST

jia ]

3 of

"
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| 4'} Lancaster Laboratories

Where qualrty is a science.

11T Sample No. WW 2300869

Collected: Account No: Q0&49 p.0O.

Lanzaster Laboratories, I[nc. Rel,
Submitted: 4/25/95 Reported: &/14/95 2625 Mew Holland Pike .
Discard: 6/22/95 Lancaster, P& 17601-5994
Pesticides - 1
EPA WP 034

AS RECEIVED
CAT LINIT OF

N0,  AHALYSIS HAME QUANTITATION UiTS

PPL Pesticides in Water

1600 Alpha BHC 0.1 ug/ L
1601 Beta BHC 0.1 ug/l
1602 Gamma 8HC - Lindane 0.1 ug/l
1603 Delta BNC 2.1 ugst
14604  Heptachlor 0.1 ug/l
1605  Atdrin 0.1 ug/st
1606 Heptachlor Epoxide 0.1 wg/ |
1607 DRE 0.1 ug/t
1603 o©bDD 0.1 ug/t
1609  DDT 0.1 ug/
1610 Dieldrin 0.1 ug/t
1611 Endrin 0 g/t
18560  Methoxychlor 0.5 vg/l
1612 Chiordane 3. g/t
1613 Toxaphenme 40, wg/sl
1616 Endosuifan | 0.1 ug/l
1615  Endosulfan I 0.1 vg/l
1617  Endosuifan Sulfats 0.3 ug/ L
1518 Endrin Aldehyde 1. ug/t
1619 PCE-1016 10. ug/l
1620 PCE-1221 10. ug/tL
1621 PCH-1232 10. ug/L
1622 PCB-1242 10. ug/lL
1623  PCE-1248 10. ug/1L
1624 PCE-1254 10. ug/!
162% PLCB-1280 10. ug/ L

Questions? Contact your Client Services Representative
Kimperly A. Zeeman at (717} 556-25C0

Rewgestiully Suymmrtisd
Jemifer E. Hess, B.S.
Group Leacer Pesticraes/PCRs

SETATIIT DA

MEMBER 2429 tugs

Mrona s Lt L RSTan S0e ronvatt@ D8 TOY SXINSTIT I M BT LN 80 SO5TE RO '— L

o
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o ('} Lancaster Laboratories

Where quality is a science.

LLI Sample No. ww 2300851

Zollected: Atcount No: 00649 ' P.O.
Lancaster Laboratories, inc. Rei,

suomitted: 4/25/95 Reported: &/14/9% 2425 New Holland Pixe

Discard: 6/22/95 Lancaster, PA  T740%-5994

Trace Metals - 1
EPA WP 034

AS RECE!VED
LIMIT OF

HD.  ANALYSIS HAME CUANTITATION LUNITS

3763 Aluminum 0.20 mg/1
1747  Beryllium 0.010 mo/i
1749 Cacmium 0.010 mgsl )
1757  Chromium 0.030 mg/l )
1752 Cobalt 0.050 mg/l
1783 Coppar 0.025 mgst
75« lron g.10 mgsl
1755 Lead 0.10 mg/
1785  Manganase 0.010 mg/!
176 Hickel Q.05 mg/st
7T vanadium 2.015  mg/lL
17re 2ime 0.020 mg/l
0243 Atuminum 0.20 mg/ L
0245  Arsenic 5.0020 mg/L
0247  Beryllium 0.010 mgst
024% Cadmium 0.010  mast
Chromium 0.030 mg/l
Copper 0.025 mg/l
fron 0.10 mg/t
Lead 0.050¢ mg/l
0252 Manganese 0.610 mg/st
0259 Mercury 0.00020 mg/l
025" Nickel 0.C5%0 mg/i
0264  Satenium 0.0620 mgst

- ~ima
wala - varm

4.023  mgs.

T COPY TO . Susan Shorter

Questions? Contact your Client Services Representative
Kimberly A. Zeeman at (Ti7) &56-23C0
03:31:03 D 0001 36 0 0 46324%

044 15.00 0000800 ASRODD

Respectfully Subdmitred
Ramona V. Laymanm, Group Leader
ICP Metals/Leachates

Lanzasier Labmnataras: iy

MEMBER ZATE Muw Molann s

o SIS
M:I antetw PA 1m0
‘ STghe G P L i hag sl B30 " BAISICUSY N SYTIOON QNG IDEMSICNS
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('} Lancaster Laboratories

Where quality is a science.

1LI Sample No. ww 2300863
Collected: Account No: 00564% p.0.
Lancaster Laboratories, In¢. Rel.
Submitted: 4/25/9% Reported: &6/14/9% 2425 Mew Hollamd Pike
Jiscard: &722/9% Lancaster, PA  17601-3994
Demand - 1
EPA WP 034
AS RECEIVED
CAT LIMIT OF
ND.  ANALYSIS NAME QUAHTITATION URITS
0z7™3  Total Organic Carbon o 1 1. ing/L-
The Total Organic Carbon {70C) result reported above was determinec oy
messuring total carbon by 2 persulfate digestion/infrared detection method
on an acidified sample which has been purged of inorganic carbon using
nitrogen. 1t represents “non-purgesble TOC™
0235 . Biochemical Oxygen Demerd b 2. mg/i
1344 Carbonacecus BOD 3 2. mg/ |
1553  Chemical Oxygen Demand Y 7. ma/

1 COPY TO  Susan Shorter

Questions? Contact your Client Services Representative
Kimberly A. Zeeman at (7T17) 455-2300
03:32:57 0 0001 360 0 4&3245

[[%7 0.00 DOD12600 ASRODO

Respectfully Submitted
Ramong V. Layman, Group Leader
1CP Metals/Leachates

AN anler LADSI0NES, M

2328 New Matiang Fie

2T 3on 1182%

L acer M IPRRIA0
T, TR At e e VORI BOnIon o syrmEds 300 SUremGlon.

v
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S5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Name: LANCASTER LABS Contract: .

Lab Code: LANCAS Case No.: _____ . SAs No.:

Labk File ID: >JULT1 BFB Injection Date:
Instrument ID: HP03047 BFB Injection Time:

Matrix: (soil/water) WATER Level: (low/med} LOW

SpDG No.: .

———

06/21/95
00:40

Column: (pack/cap) CAP

‘ % RELATIVE

m/e ION ABUNDANCE CRITERIA ABUNDANCE
sl | = 2= -+ 4+ - = L= CESR IR ST TR AT =l 2 —3 EEEISISIG

50 15.0 - 40.0% of mass 95 19.7

75 30.0 - 60.0% of mass 93 49.1

95 Base peak, 100% relative abundance 100.

96 5.0 - 9.0% of mass 95 : 5.7

173 Less than 2.0% of mass 174 0.0 {( 0.0)1
174 Greater than 50.0% of mass 3% 70.6

175 5.0 - 9.0% of mass 174 4,9 ( 6.9)1
176 Greater than 9$5.0%, but less than 101.0% of mass 174| 68.8 ( 97.5)1
177 | 5.0 - 9.0% of mass 176 3.7 ( 5.4)2

Z-value 1s % mass 1/9o

—I-Value 1s % mass l/4
THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD,

BLANKS, AND STANDARDS:

l — EPA LAB LAS — DATE TINE
SAMPLE NO. SAMPLE ID FILE 1ID ANALYZED | ANALYZED
===-_'==l====8 ﬂ8===ﬂ==='=== ===ﬂ======ﬂ==== ==l'—_'======-= T+ =
01! VSTD300 300 PPB IC >JULI1 06/21/95 00:59

I 02| VSTDOS0O 050 PPB IC >JULZI3 06/21/95 02:06
03| VSTDO20 020 PPB IC >JULI4 06/21/95 02:40
04| VSTDO04 004 PPB IC >JULIS 06/21/95 03:15
05| WVSTD10O 100 PPB IC >JULI? 06/21/95 06:19
06| VBLKJ%4 VBLKJ94 >JULB3 06/21/95 08:57
07] EXBLKB 2328390 >JULO1 06/21/95 09:44
08} 28152 2328152 >JULO2 06/21/95 10:29

l 0o| 28152MS 2328152 >JULO3 06/21/95 11:04
10{ EXBLKC 2330209 >JULO4 06/21/95 11:39
11{ 6CYZH 2328898 >JULOS 06/21/95 12:14
12

l 13
14
15
16

i 17
18
19
20

l 21
22

l page 1 of 1 FORM V VOA 1/87 Rev.



I . WATER VOLATILE SURROGATE RECOVERY
- qlpLancaster Laboratories
| I ¥ Where quality s 3 science.
@ ' i
l  Lab Name: LANCASTER LABS SDG No:
I EPA S1 s2 S3 TOT
SAMPLE NO.|(DCE) #|(TOL) #|(BFB) #; OTHER ; OUT
01} 622595 101 97 93
I 02| 04-06 29 98 94
03
04| LAB QC
l 05| VBLKIO6 103 99 93
(+] 3
Q7
o8
| 03
10
11
i 13
13
14
I 15
o :
| 17
‘ 18
1 3
| 20
21
| l 22
| 23
24
' 25
QC LIMITS
81 (DCA) = 1,2-Dichlorcethane-d4 76 - 114
I 52 (TOL) = Toluene-ds f8 - 110
s3 {BFB) = 4-Bromofluorobenzene 86 - 115
| l 4 Column to be used to flag recovery values
| . % values outside of contract required QC limits
l D Surrogates diluted out
l : page 1 of 1 '1/87 rev.
: FORM II VOA-2 Modified
I Lacaster Laboratores, 'nc. » 2225 New Holland Pike, PO Box 12125, Lancaster. PA 17608-2425 » T17-836-2301 Fax; 717-656-2681



@

Lab Name: LANCASTER LABS
Lab Code: LANCAS Case No.:
Lab File ID: >JUQB1l
Date Analyzed: 06/26/385
Matrix: (soil/water) WATER
Instrument ID: HPO3047

THIS METHOD BLANK APPLIES

4A
VOLATILE METHOD

BLANK SUMMARY

Contract: .

SAS No.: __ _ - SDG No.:
Lab Sample ID: VELKJQQ
Time Analyzed: 08:48
Level: (low/med) LOW

TO THE FOLLOWING SAMPLES, MS AND MSD:

—EPA TiB TES TINE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
==‘==_“=== =3========.==== ‘=========='= = =]
01| EWTB3 2332787 >JUQO1 09:42
02| LEW-3 2332786 >JUQO2 10:25
03{ DC~-2- 2332785 >JUQO3 11:07
04| UT001 2332790 >JUQ04 11:59
05| cMMwi 2333870 >JUQOS 12:41.
06| cMMW1MS 1 2333870 >JUQO6 13:40
07| GeMMW1MSD 2333870 >JUQO7 14:15
l os| GMMwW2 2333871 >JUQOS 14:50
oo GMMW4 2333872 >JUQO9% 15:25
10| GMMWS 2333873 >JUQ10 16:00
11
] i1
13
14
15
lI 16
17
18
19
20
21
22
|l 23
24
25
26
|| 27
28
29
I 30
COMMENTS:
I page 1 of 1
. FORM IV VOA - 1/87 Rev.
.



Lab Code: LANCAS Case No.: . SAS No.:
Lab Sample ID: VBLKJ9?2

Matrix:

Leval:

Sample wt/vol: 5.0 (g/mL) ML

$ Moisture: not dec.

VOLATILE ORGANICS ANALYSIS DATA SHEET

I.ab Name! LANCASTER LABS Contract:

{soil/water) WATER

(low/med) LOW

EFA SAMPLE NO.

VBLKJ99

SRG No.:

Lab File ID: >JUQE1l

Date Received:

Date Analyzed: 06/26/95

column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
75-71-8==—==——== Dichlorodifluoromethane 5 U
T74=87=3=mmmm———— Chloromethane 5 U
75=Ql-4~—=m—==== vinyl Chloride 5 |U
T4=B3=Fmamm———— Bromomethane 5 u
75=00=3=—=m===—x Chlorcethane 5 u
75=§9=dmm~mm——— Trichlorcfluoromethane: s g
60=29=T=m—mm=== Ethyl Ether 5 L8]
107-02=8=m=m=——= Acrolein : 100 U
75-35—4--—--4---1,1-Dichloroethene 5 U
76=13~l==—m=———— Freon 113 - 7 )
E7=64=]lm—=w—m——" Acetone 20 ]
24-88-4=—=---=-==-Mathyl Iodigde 5 |U
7=l mmm——————— Carbon Disulfide 5 U
107=05=1=—====== Allyl Chleride 5 (U
75=09=2~=—=r—=== Methylene Chloride 5 (U
75=65=Q=—=——==== t=-Butyl Alcchcl 100 u
107=13=-1=-==m—=== Acrylonitrile 50 U
1634=04=4==—um==" Methyl £=Butyl Ether 5 8]
156=60=5m=mw—m==" trans-1,2-Dichloroethensa 5 u
75-34w3------~--1{l-Dichloroathane S L8]
156~59=2==m—m—=—" cis-1,2=-Dichloroethensa 5 U
107+12=0===~==—= Propionitrile 100 U
141-78=f=—===—"= Ethyl Acetate 5 U
126-98-1—----——-Hethacrylonitrile 50 u
109—99-9-—-—---—Tetrahydrcfuran 5 U
67 =663 mmm—m=———= Chleoroform 5 U
110=82=T=——===== Cyclchexane 5 U
107—05-2---——---1,2-Dichlorcethane 5 u
108-05-4----==--=-Vinyl Acetate 10 U
78=93«3=—w—=——==Z=-Rutanone 10 i)
71~55=f—======== 1,1,1-Trichloroethane 8 U
56=23~5==———=="—= Ccarbon Tetrachloride 5 U
78-83=1-===——"=" ~-Isobutyl Alcohol 250 }]
Tl-4i=d=—mmr——— Benzene 5 U
79=Ql-fmm=—r—=——s Trichloroethene 5 U
FORM I VOA 1/87 Rav.



Matrix: (seil/water) WATER
Sample wt/vol: 5.0 (g/mL) ML

EPA SAMPLE NO.

VBLKJ9S

Lab Sample ID: VBLKJ9%

14
VOLATILE ORGANICS ANALYSIS DATA SHEET
.Lab Name: LANCASTER LABS Contract: -
Lalk Code: LANCAS Casa No.: sAS No.: . SDG No.:

Lab File ID: >JUQBl

pDate Received:

Level: (low/med) LOW .

% Moisture: not dec. Date Analyzed: 06/26/9S5

column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
78=87=S==——mm——= 1,2-Dichlorepropana 5 4]
8Q~B2=fm—===r—=" Methyl Methacrylate 5 u
T4=FE=Jmmm———m— Dibromemethane 5 u
123-9l=1l======== i,4-Dioxane 250 u
109=6Q=4=———=="" n-Propyl Acetate ] U
TE=2 T mdum————— Bromodichloromethane 5 [}
79=46=fm—mmmmm—= 2=-Nitropropane 10 u
110=75=8-====="= s-Chloroethyl Vinyl Ether 10 u
10061-01=5=—===~ cis=-1,3-Dichloropropene 5 u
10061-02=~86—====" trans-1, 3-Dichleoropropene % 3]
I 79=0Q=Bmmw—————— 1,1,2-Trichleorocethane 5 ¥
124-48=l—===—="" Dibromochloromethane 5 5]
75=25=2=mmmm———" Bromoform 5 g
110=57-f=——====" trans-1,4-Dichloro-2-Butene 50 U
108=-10-1l-===—=== 4-Methyl-2-Pentanone 10 U
108-88=3====—=== Toluene 5 U
97=63=2mw=—m—=" Ethyl Methacrylate 5 |U
127=18=4===w—==" Tetrachlorcethene 5 U
591=78-6=-=-----=--2-Hexanone 10 U
106=93~g======== 1,2-Dibromcethane 3 U
108=90=7====m=== Chlorobenzena 5 u
630-20=f=——===—== 1,1,1,2-Tetrachloroethane s u
100-41-4--=-=-=--=—Ethylbenzene 3 U
123=82=2w====—=" Iscamyl Acetate 5 U
1330-20-7--~==—=Xylene (total) 5 U
100=42=f==—=——=" sStyrene S U
908«82~8=~—-—=-===—Cumene _ 3 U
79-34-5-——------1,1,2,2-Tetrachloroethane 3 u
96-18-4—--——«---1,2,3-Trichloropropane 5 u
76—01-7---------Pentachloroethane 3 U
541-73=)-===——== 1,3-Dichlorcbenzene 5 U
106-4G=T===——==" 1,4-Dichlorobenzene 5 u
95-50-1--~—----—1,2-Dichlorcbenzene = U
gE=12=Bm——mm—=== 1,2~-Dibromo=3-Chloropropanse 5 u
FORM I VOA 1/87 Rev.



| e

Unspiked: ~JuR0s

GHMYT

2333870

Methed: 1508
Instrument: HPO3047

Lancaster Laboratories, Inc.

GE/MS Volatiles Matrix Spikesspike Duplicate Recoveries

IRFTEAEARIEE

Matriz spike: “JUOCE
GHMW T MG
Matrix/Level: WL
Dilution Factor:

2333870

Spike Duplicate: “JuoD?
GMMWINSD 2333870

atch: J¥51771AA

==z=

=a2=SnEXS

COMPOUND SPIKE Us CONC MS CONC MSD CONC  MS REC MSD REC RFQ RANGE IN SPEC
NAME LEVEL ua/L UG/t UG/sL % H % LOWER-UPPER
bichlorodifivoromethane 20.00 2.00 19.84 19.92 9% 100 - 24-157 YES
Chioromethane 20.00 0.00 20.27 20.45 101 102 -1 1-273 YES
vinyl Chloride 20.00 0.00 22.13 21.66 m 108 3 1-251 YES
gromomethans 20.00 0.00 21.95% 22.56 110 113 -3 1-262 YES
chioroethane 20.00 0.00 22.52 22,22 113 m A 14-230 YES
Trichioroftuoremethane 20.00 0.00 17.28 18,16 856 -3 -& 17-181 YES
Ethyl Ether 20.00 Q.00 19.9%6 20,838 100 104 b &7-123 - YES
Acrolein 150.00 0.00 129.40 119.77 Bs a0 . 22-16% YES
1,1-Dichloraethens 20.00 0.00 26.38 2v.o? 152 135 -2 1-234 _YES
fFreon 113 20.00 3.03 24,88 25.04 109 115 -3 T2-A76 YES
Atetons 150.00 21.1¢% 137.78 133.3¢9 78 b & 19-150 YES
Mathyl ledide 20.00 0.00 22.66 3.1 113 115 -2 £5-130 YES
Carbon Disulfice 150.00 0.00 179.7% 182.59 120 122 -2 29-183 1ES
Atlyt chioride 26.00 0.00 23.97 2634 120 122 -2 55-142 YES
Methylene Chloride 20.00 5.10 23.97 21.72 %% 93 1 1-22% YES
t-Sutyl Alcohel 200.00 0.00 178.87 192.7M ay 85 - -8 25-195 YES
Acrylonitrile 150.00 0.00 135.09 140.2% L - -G 51-138 YES
Methyl t-Sutyl Ether 20.00 0.0¢ 15.58 20.50 93 102 -9 80-123 YES
trans-1,2-Dichloroethene 20.00 0.00 26.33 26.93 i2e 125 -2 £4-158 YES
1,1-Dichloroethane 20.00 $.57 28.27 29.94 118 127 -7 59- 195 YES
cig-1,2-Dichlorosthens 20.00 G.00 22.64 22.70 113 1% -1 54-154 YES
Prepicnitrile 150..00 6.00 122.55 133.30 82 a9 -8 56-139 YES
Ethyl Acstate 80.00 0.00 6%.23 75.41 85 96 -9 69-147 YES
Methscrylonitrite 156.00 0.00 135.11 143.45 20 2% -4 £9-128 YES
Tetrahydrofuran 20.00 D.0o0 19.55 20.18 %8 1 -3 30-200 YES
chioroform 20.00 0.00 23.77 26.57 119 125 -5 51-138 YES
Cyclohexans 20.00 0.00 23.79 24.65 119 123 -3 }B-ZOO YES
1,2-Dichicroethane "20.00 0.00 22.28 23.63 m 118 -é 49-1%% YES
vinyl Acetate 100.00 0.00 89.38 85.97 89 as ] 19-1%0 YES
2-Butanone 150.00 7.2% 135.3 142.9% -] 90 -4 22-167 YES
1,1,1-Trichloroethane 20.00 0.00 26.49 25.45 122 127 -b £2-162 YES
Carbon Tetrachloride 20.00 0.00 25.45 7.3 127 136 -7 70-140 YES
Isobutyl Aleohel 500.00 0.00 7.0 &407.06 75 .t} -8 1-234 | YES
Senzene 20,00 0.00 22.75 22.85 114 113 1 I7-151 YES
Trichlorcethene 20.00 0.00 22.67 zz.92 113 1M +1 T1+157 YES
N/C = Could mot calculate
tab Chronicle: Ent. By
ver, by
* yRpp for this compound exceeds methed specified Limit,
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Lancaster Lsbaratories, [nc.
GC/M§ volstiles matrix SpikesSpike Duplicate Recoveries

======S¥=:S=====l=""l-- azssas '==l=!=====8==========

Unspiked: *JUS0S Matrix spike: “JUQDS . Spike Duplicate: “JuaQ7

GHMU1 2333870 GuMWiNs 2333870 ' GMMWIMSD 2333870

Methed: 1508 Matrix/Level: WL Batch: J951771AA

Instrument: HPOI04T Dilution Factor: 1.0

COMPOUND SPIKE Us CONC MS CONC MSD CONC  MS REC MSD REC RPD RANGE IR SPEC
NAME LEVEL UG/L ue/L UG/L % * % LOWER -UPPER

1,2-Dichloropropand 20.00 0.0Q 22.82 23.40 11 117 -2 1-210 YES
Methyl Methacrylate 20.00 . Db.oo 18.24 18,58 bal 3 -2 &5-131 YES -
dibromemethane 20.00 0.00 19.52 20.66 98 103 -3 76-136 YES
t,4-Dioxane 500.00 2.00 38311 407.32 73 81 =10 31-144 YES
n-Prepyl Acetate 20.00 0.00 15.51 18,29 a2 %1 -10 306-200 YES
Eromodichloromethane 20.00 ¢.00 23.20 23.61 116 118 -2 35-155 YES
2-Nitropropans 20.00 ¢.00 19.62 19.34 98 er 1 54-106 YES
2-Chlorosthyl Vinyl Ether 20.00 0,00 0.00 0.00 0 1 N/C 1-305 NO
cis-1,3-0ichloropropene 20.00 0.00 21.33 21.81 107 108 Y | 1-227 YES
trans+1,3-Dichlorcpropens 7.40 0.00 7.51 7.9 103 104 -1 17-183 YES
1,1,2-Trichloroethane 20.00 6,00 20.73 21,51 104 103 -4 52-150 YES
pibromochloramethane 20.00 0.00 20.73 21.57 104 108 -4 53+149 YES
sromoform 20.00 0.00 18.91 19,54 9% %8 - 45-169 YES
tr:ns-‘t,lo-ﬂi:hloro-zvauten 150.00 0.00 137.87 146,43 92 -] -] §&-1461 YES
4-Methyl-2-Pentanone 100.00 0.00 81.54 33.86 a2 a9 -8 sa-124 YES
Toluene 20.00 ¢.00 26,10 23.04 120 115 2 47-150 TES
Ethyl Methacrylate 20.400 2.00 18.52 i8.78 93 &4 -1 &8-270 YES
Tetrachloroethene 20.00 1.47 25.38 26.08 118 122 -3 bh- 148 TES
2-Haxanone 100.00 0.00 81.79 87.59 a2 38 -7 §2-140 TES
1,2-Dibromoethane 20.00 G.00 19.14 19.13 %6 & 0 45135 YES
Chlorobsnzenn 20.00 0.00 22.78 22.85 114 114 ¢ 37-160 YES
1,1,1,2-Tetrachleroethane 20.00 0.00 21.00 21.78 105 109 -4 23-149 1ES
gthyibenzene 20.00 0.00 22.73 22.63 114 113 1 37-1862 YES
Iscamyl Acatats 20.00 0.00 17.59 17.97 88 g0 -2 30-200 YES
iylens (total) 60.60 Q.00 68.82 &8.72 115 114 1 &1-168 YES
styrene 20.00 2.0 22.7% 22.7% 114 114 0 74-136 YES
Cumene 20.00 c.00 21.34 22.60 107 113 -5 30-200 YES
1,1,2,2-Tetrachlorcethane 20.00 ¢.00 w2t 15.91 96 113 2 46=157 YES
1,2,3-Trichloropropane 20.00 0.00 17.75 18.23 89 bl -2 72-125 YES
Pentachioroethans 20.00 .00 18,49 19.80 9% 99 -é 55-132 YES
1,3-Dichlorobanzene 20.00 0.00 19.52 21.28 100 106 -6 59-158 YES
1,4-Dich{erobenzens 20.00 0.00 20.04 21.06 100 105 -5 18190 YES
1,2-Dichlorobanzens 20.00 0.00 19.29 19.81 - 9k i -3 18-1%0 YES
1, 2-Dibromo-3-Chlaropropan 150.90 0.00 135.04 145.85 1 97 ) 40154 YES

N/C = Could not calcuiste

Ent. By

Lab Chronicie:

ver. By

* =npp for this compound axceeds method specified limit.

PAGE 2 OF 2



3A
VOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: LANCASTER LABS

Lab Code: LANCAS

Lab File ID (Standard): >JUQSL

Case No.:

Centract:

SAS No.:

SDG No.:

-

——

pate Analyzed: 06/26/95

Instrument ID: HPO3047 Time Analyzed: 08:00
Matrix: (soil/water) WATER Level:(low/med) LOW Column: {pack/cap) CAP
IST(BCH) 152 (DFB) 153 (CB2)
AREA # RT AREA RT AREA # RT
12 HOUR STD 3ges50 3.97 156921 10.58 108098 14.83
e 1 ] 1 EYTIREEIEED ot 4 — 1 ] 5 i
UPPER LIMIT 73300 313842 216196
== = - = =t ez | RS ———+ ] ERIT= -1 -ttt
LOWER LIMIT 19825 78461 : 54049
g S oy S AR SR 2SI BELTas I TE T T RS e IEAREEET SN S IR TN ESNENEITIT EE MR =R
EPA SAMPLE
NOC.
—msgoseE o S RIS IR oS Ng SR SRR MEEEEIERIDIT 8====-==== P ] EmETo TR AR E—— - ]
01 VBLKJ99 38149 8.98 150683 |10.58 106014 |14.83
02 EWTB3 39232 8.97 152211 {10.58 106885 [14.82
Q03 LEW=-3 36143 8.98 143157 |10.58 100632 [14.84
04 DC=-2~ 35820 3.96 142973 |10.58 100658 |[14.84
0S5 UToC01l 38087 8.86 150241 }10.57 102969 |14.83
06 GMMW1 35450 8.97 141034 [10.57 59517 {14.83
07 GMMW1MS 40327 8.95 155841 }10.57 105529 (14.82
08 GMMWI1MSD 36491 8.97 145197 |10.59 100050 |14.84
09 GMMW2 34949 8.97 137587 |10.58 97706 [14.84
10 cMMWa 35770 8.95 138086 |10.57 98689 [14.82
11 GMMW5 34076 8.98 136630 |10.59 96776 |14.83
12
13
14
15
186
17
12
19
20
21 -
22|
Isl1 (BCHM) = Bromochloromethane UPPER LIMIT = + 100%
-Difluorcbenzene of internal standard area.

page

152 (DFB) = 1,4
I53 (CBZ) = Chlorokenz

# Column used to flag interna

1 0f 1

ene-d5

FORM VIII VOA

LOWER LIMIT
of internal

= - 50%
standard area.

1 standard area values with an asterisk.

1/87 Rev.



Lab Kame: LANCASTER LABS

Lab Code; LANCRS

Instrument 1D HPO3D4T

Min RRF for SPCCC#) = 0.300 (0.1

Case NoO.:
calibratfon Date(s): 06/21/95

Calibration Times:

SAS No,

Matrix:(soil/weter) WATER Level:{low/med) LOW

&A

0059

VOLATILE ORGANILS INITIAL CALIBRATION DATA

Contract:. .

SOG oLl .
06/21/95

0517

towumn: (pack/cap) EA7

0 for Bromofarm) Mex ZRSD for Ceeg*y = 30.0%

|Lag FILE 1D: RRF 4a >JULIS RRF 20= »JULlé |
|RRF S0= >JULI3 RRF100a >JULI7 RRF300= >JuLll |
I ' i .
1 [ | 1 1 %] e |
| COMPOUND |RRF &|RRF 20{RR¥ 50|RRFI00|RRF300| RRF | RSD | METHOD |
I t ] [ l I ! sunaz I s:s:s:--i
[pichtorodi flusremethane | 2.667] 2.191] 2.394] 2.595] 2.338} 2.477) T.8) av6 |
|chloromethans ¥ .7o1] .6es| .edo] .787{ .77Te) .7V 8.6 AvG #
jvinyt Chioride « g9| 709 .772{ .92 874} 817 9.8] A6 ¢
[Sramomethans | 1.627| 1.234} 1.307] 1.444] 1.395] 1.381] 6.5 AvE |
[chieroethane .523| .500f .546] .6¢5] .59 .562] 10.4| AvE |
| Trichtorefluoromethane | 2.157] 2.118] 2.358{ 2.376| 2.092) 2.220f 6.1| Ave |
|nePentane [ 1.2¢5] 1.063} 1.079] 1,261] 1.216 1.189| 7.4] AvG |
|€xhyl Ether | .627| .s22{ .e32| .83| .456 664 3.9 ave |
|Furfuran | .o76] .938] 1.002 1.105] 1.054 1.005] 6.5 avs |
|Acrolein | .os2{ .098] .103] .114| .104 J00{ 1.7] a6 |
{1, 1-dichioroethens + a92{ .g28| 1.009( 1.083| 1.036] 990 7.9 Av@ *
{Freen 113 | 2.885] 1.575| 2.220] 2.655] 2.648] 2.473 16.7] AvG |
|Acetone | .338) .236| .4| 279 .264 .268| 16.1] 1sTDEG |
|#ethyl Todide ] 3.59%] 3.1 3.511) 4.122] 4.187 3.700} 11.9] AVG {
[carbon Disulfide | 2.422] 2.09¢] 2.281] 2.823} 2.913 2.508] 14.0] Ave |
|2-Propanal | .038 .042| .044] .044| .04S 062] 93] Aave |
[allyl Chloride | 1.257] 1.179| 1.289} 1.383 1.32%) 1.288] 5.9) A6 |
[Methylene Chloride | 1.097] .970] 1,016] 1.041| 934 1.018] S.6| Ave |
|t-Butyl Alcehol | .casf .ossl L092{ .092] .04 093] 6.9 ave |
|Acrylonitrile | .te8] .1a7] .19s] .201] 195 .89] 6.7 AvG |
[Methyl t-8utyl Ether | 2.450] 2.261] 2.230] 2.185] 2.023) 2.230| 6.9 Ave |
|trans-1,2-Dichloroethene | 1.030] 1.001] 1.108] 1.186] 1.124] 1.086] 6.3 AvG |
{n-Hexane | .¢70] .sse| .983| .vea] 983 558] 6.0 Ave |
11,3-Dichlorcethans # 1.732| 1.760} 1.912 1.899| 1.859 1.328| &.7| AvG ¥
|1-propanal | .ooo| .o02] .o003| .003] .00 .003| 53.1} 15T0EG
|cis-1,2-Dichloroethene | 1.052] 1.077] 1.129] 1.168] 1.084f 1.098] 4.6] Ave |
[Propicnitrila | .060] .063} .086 066| .070{ .0&5{ S5.51 AVG |
{Echyl Acetate { 1.167] 1.081] 1.073| 1.036] 1.083| 1.082{ 4.7 AvG |
{Methacrylonitrile | .233] .221] .239| 229 .25 .235) 5.2} ave |
| Tetrahydrofuran | .100] .19t L211f ase] 201 .79} 25.2| 157086 |
|chloroform. * 2.631] 2.596| 2.758] 2.703] 2.698| 2.677) 2.4] Ave
{Cycichexane | 1.206] 1.006] 1.131f 1.125] 1.107| 1.115] 6.4] Ave |
[1,2-pichioroethane | 1.840] 1.839| 1.953| 1.87] 1.508| 1.881] 2.6] a6 |
[vinyl Acetats | .03s] .0ep| .085] .084] .066| .0S3| 22.5| 1STOEG |
| L. | | ] | | | { {
page 1 of 3 FORM vI VOA 1/87 Rev.



6A

VULATILE ORGANICS INITIAL CALIBRATION DATA

.ah Name: LANCASTER LABS

Case No.:

Lab Code: LANCAS

Instrument [B: HPO304T

Matrixi(sail/wster) WATER Level:l

Contract: N

SAS Mo,

50G NO.: .

calibration Date{s): 05/21/9%

Calibration Times;

ow/mad) LOW

o0%9

0és2

0419

195

Calumn: (pack/cap) AP

Min RRFE for SPCCLH) = 0,300 (0.10 for gromaform) Max wpspy for CCCC™) = 30.0%

|LAg EILE 10:
|RRF 0= >JULIZ

RRF &= >JULIS
RRFI00= >JULIT

RRF 20= >JULlé
RRFIO0= >Juild

!
!
I
— |
l
i
I

|

' | | [ i % | CAL.

| COMPOUND {RRf 4[RRF 20{RRF 50{RRF100[RRF300| RR RSD | METHOD
l | I | s= I
2-5utanone | .o91| .023] .03 L0931 09| 080 4.5] AvG
1,1,1-Trichloroethane | .597] .584) .650} .s28] 563 .&03 5.7 AvG
|carbon Tetrachloride j .21} .593] .672 .631] .68} 827 6.6) AvG
1scbutyl Aleshol | .oo&| .c0s| .007| .00s| .007} .008] S.9| AVE
Benzene | -¢31] .578l .604| .632] .577| 604 4.6] AVG
|n-Heptane IR TAT N2 a9 TS AT .167] 8.8 AvG
|n-Butanel [ .004| .004j 005} .o0os| 005 .007| 28.7] 2NDDEG
Trichlercathene | .368| .356] .388] Jes| (358|372 4.5] Avo
t,2-Dichloropropane » 9] .28 .2853] .266] 235 .2¢7] 2.1] A6 *
[Methyl Methacrylate | .187] | 78] 9] L188] LITO 1.8] ave |

I Dibromomethans | .e28] 373 .32 Je1| (367|382 §.7| AvE
1,4-Dioxane | .o02{ .003] .003{ .003] .003] .003] 6.1} AVG
|n-Propyl Acetate 479 .418] .435] 12| 626 433 6.3] ave |
gromodichlaromethans 685 .673] 74| .69¢| | .e89] 3.7| Ave B
2-Nitropropane | .os4] .085] .087| .081| .085[ .084] 2.7] AVG |
[2-chlorosthyl Vinyl Ether | -162| .163] 75 72| 77| .70} e.1] a6 |
lcis+1,3-Dichloropropene | .438] YL Y T YT L6t W51 2.9 AvG |
| trans-1,3-Dichloropropene 467 Les9) 482] 478 £451] .es2] 3.7] A6 i
|1,1,2-Trichloreethane .287) .281) .28 .282] 2| .28 2.2| Ave i
|pibromechloromethane | .s72] .70 57| Wn| N9l 78 6.2 ave |
{aromoform # .s08| .54s| .573| .5501 55| 506 4.3] ave ¥
|mns-1,:.-nichlore-z-auunq A8t W13 23] e ) JA18] 6.7 ave |
14-Methyl-2-Pentanone 358] .370) 397l .39 91| .382] 4.8) AVG |
{Toluene « 1.035] ,965] 1.051] 1.108] 1.023] 1.036) &.9| AvG *
|Ethyl Methacrylate | .488] 498 ,532| .s28] .338] .517| 4.3] ave |
|Tetrachloroathens | .54 .56 .S00 .52 L8] .482Z| 5.9] AVG |
|2-Hexanone | 23| .24 2n| .2 .2n| .260] 6.6] ave |
|1,2-Dibromosthane { 727 7O 750 L77s| (757 72| 3.9] AvG ]
|chlorobenzene § .878] .85%| s .932| 897 ,896| 3.6] ava #
[1,1,1,2-Tetrachloroethane | .sv0| .sea| .60 .609) .812| .02 3.1 ave |
|Ethylbenzene « 373 .36 .386] .39 57y 3TRf 5.7 AVG .
| mep=Xyi ene | 478 .458 .509] .512] .49 490) 4.5 ave |
|1soamyl Acetate | .370f 358§ .383| .3as| 397 379 1] ave |
Jo-%ylene | o.e28] 638 &75| Jem2] .e38] .45 5.5 ave |
! . i | ! i | l |

page 2 of 3 FORM VI VOA 1/87 Rev.



&A

l 7 YOLATILE ORGANICS INITIAL CALIBRATION DATA -
'. {ab Mame: LANCASTER LABS Contract: .

Lab Code: LANCAS  Case No.: . sAS No. . 506G No.: .
Instrument 10: KPO304LT calibration Date{s): 0&6721/95 06721495
calibration Times: 0059 0419

Matrix:csoil/water) WATER Level:(lou/med) LOW Column: (pack/cap) CAP

Rin RRF for SPCE(H} = 0.300 (0,10 for Bromsform) Max %RSD for CCC(*) = 30.0%

A

I |LAB FILE 10: RRF 4s >JULIS RRF 202 JULIG |
|RRE SQ= >JULIZ RRF100a >JULI7 RRF300= >JuLldl
! .
! ] I | ! | | — 1 % | ca. |
. | coMPOLND |RRF 4|RRF 20|RRF 50[!3!’100;“?300' RRF ) RSD | METHOD |
1 | ! l | | !
|styrens | .7es| .782| .a9| .g51} 23| .a13) &.8] ave ]
| cumene | 1.464} 1.257] 1.384{ 1,436} 1. 33| 1.391] 6.5 ave |
l |Cyelohexancne i o.ony o0 .otz .01z} .ony| .o 4.6 ave |
11.1,2, 2-Tetrachloroethane # .548] .850] .85 .674| .430] .657| 3.3 avs ¥
|1,2,3-Trichtoropropane | .218] .207] .218] .219] 213 .215] 2.3] ave |
|Pentachiorcethane | .e2e] 409 .a51] 432 .432( .e30] 3.81 avé |
. [1,3-Dichlarebenzene | .853] .res| .s13] .833| .8e9| .811| 5.0] AvG |
|1,4-0ichiorcbenzane | .932] .8a5] .898] .917| .873| .3¥3| 3.9] a6 |
|aanzyt Chloride | .839| .80¢] .903| .57 .939| .888] 7.3| Ave 1
|1,3-0iethylbenzene | .9%0| .812] .98 .299] .8%| 290} 7.9] AvG |
l. [1,4-0iethyibenzene | .7ss| .ero| 2| .7e7| .&57] .TAS| T.61 AVG |
[1,2-Dichlorobenzene | .s84| .773| .82 .820] .799| .818] 5.0] AvG |
|1,2-Diethyibenzene | .gee| .803] .&73| .83 78] .343) 9.1 MG l
|1,2-Dibrome-3-chlaropropane] .188] .198] .207] .190] .148| a8 7.5 ave |
! |
|1,2-Dichieroathane-ce | 2.123) 1.72¢] 1.858] 1.692) ‘\.81‘5[ 12| 9.3 ave |
[Toluene-d8 | 1.212] 1.083] 1.166] 1.129] 1.197] 1.157] 4.5} AVG |
|4+Bromof luorcbenzens | 1,140 .936 582 94 .971[ .89 9.9] AavG |
| | ! | | —l |.
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TA :
VOLATILE CONTINUILG CALLIBSFATICH CHEC
Lab Name:_LANCASTER LABS Contract:
Lab Code: LANCAS case No.: SAS No.:

Instrument ID: HPO3047

Lab File ID: >JUQS1

Matrix: (soil/water) WATER Level:(low/med) LOW
Min RRF50 for SPCC(#)= 0.300 {0.10 for Bromoform)

calibration Date: 06/26/95
1nit. Calib. Date(s): 06/21/95

SDG No.:

Time: 0800
06/21/95
Column: (pack/cap) CAP

Max %Drift for CCC(*)= 20.0%

ACTUAL| TRUE 3

COMPOUND EXF |RRF 50] CONC. CONC. DRIFT
=’ﬂ==m===ﬂ=== = = = - s | RSN == | = SEIETE 1]
Dichlorodifluocromethane 2.4771 2.750 55.50 50.0 -11.0
chloromethane 717 .741 51.65 50.0 -3.37
Vinyl Chloride *  ,817 .903 55.25 50.0 -10.5%*
Bromomethane 1.361] 1.429 52.47 5Q.0 -4.9
Chloroethane .562 .619 55.15 50.0 -10.3
Trichlorofluorcmethane 2,220 2.185 49.45 50.0 1.1
Ethyl Ether .844 . 668 51.86 50.0 -3.7
Acrolein .100 .090! 449.58 500.0 ©10.1
1,1-Dichloroethene * ,990| 1.103 58.75 50.0 -11.5%
Freon 113 2.473) 2.872 116.16{_. 100.0 ~16.2
Acetone .268 .220 84.53 1¢0.0 15.5
Methyl Icdide 3.700] 3.982 53.81 s5¢.0 ~7.86
Ccarbon Disulfide 2.506| 2.51% 50.25 50.0 -.5
Allyl Chleoride 1.288) 1.345 52.29 50.0 -4.6
Methylene Chloride 1.015{ 1.039 51.17 50.0 -2.3
t-Butyl Alcohol .093 .0681 182.73 250.0 26.9
Acrylonitrile .189 .166] 438.71 500.0 12.3
Methyl t-Butyl Ether 2.210| 2.051] 45.98 50.0 8.0
trans-1,2-Dichloroethene 1.086} 1.145 52.70 50.0 -5.4
1,1-Dichlorcethane # 1.828| 1.946 53.22 50.0 -6.47
cis-1i,2-Dichloroethene 1.096| 1.154 52.62 £0.0 -5.2
Propionitrile .065 .054] 207.94 250.0| ~ 16.8
Ethyl Acetate 1.082 .887 40.98 50.0 18.0
Methacrylonitrile .235 .207! 110.31 125.0 11.8
Tetrahydrofuran .179 .144 36.79) - 50.0 26.4
Chleraform * 2.677| 2.908 54,30 50.0 -8.6*
Cyclohexane 1.115] 1.141 51.18 50.0 -2.4
1, 2=Dichloroethane 1.881! 1.885 50.0% 50.0 -.
vinyl Acetate L0832 .050 42.15 50.0 15.7
2-Butancne . 090 .Des8 75.50 100.01 24.%
1,1,1-Trichloroethane .605 .643 53.20 50.0 -6.4
carbon Tetrachloride .627 . 591 £5.1% 5¢0.0| -10.2
Isobutyl Alcohol . 008 .004| 454.21 625.0 27.3
Benzenea .604 .617 51.08 50.0 -2.2
page 1 of 3 FORM VII VQA 1/87 Rev.



73
VOLATILE CONTINUING CALIBRATION CHECK

.-ab Name: LANCASTER LABS

Contract:
Lab Code: LANCAS Case No.: sAS No.: 7 SDG No.:
calibration Date: 06/26/95 Time: 0800

Instrument ID: HP0O3047

Lab File ID: >JUQS1 Init. Calib. Date(s): 06/21/95% 06/21/9%

Matrix: (scil/water) WATER Level:(low/med) LOW Column: (pack/cap) CAP

Min RRF50 for SPCC(#)= 0.300 (0.10 for Bromoform) Max $Drift for CCC(*)= 20.0%

-

ACroAaLl TRkUE %
COMPOUND ERF |RRF 50| CONC. CONC. DRIFT

====Is====ﬂ=a====..—=ss======a= =3+t e P A= ] -4 —————+—+ 3
Trichlorcethene .372 .383 51.39 50.0 -2.8
1,2-Dichloropropane ® 247 .247 49.99 50.0 0%
Methyl Methacrylate .170 .153 45.03| - 50.0 9.9
Dibromomethane .382 .370 48.43 50.0 3.1
1,4-Dioxane .003 .00z 400.24 825.0 '35.8
n-Propyl Acetate .433 .354 40.85 50.0 18.3
Bromedichloromethane .689 .734 53.22 50.0 . —6.4
2-Nitropropane .084 . 070 82.75 100.0 17.3
2-Chloroethyl vinyl Ether .170 .156 31.83 100.0 8.2
cis=-1,3~-Dichlcropropens L4511 .450 49.87 0.0 .3
trans-1,3-Dichloropropene .462 .446 18.35 19.0 3.4
1,1,2~Trichlorcethane .2858 .273 47.98 50.0 4.0
Dibromochloromethane .718 .712 50.23 50.0 -.5
Bromoforn # ‘54| .s18| 47.41 50.0 5,28
trans-1,4-Dichlorc-2-Butene .118 .1041 110.18 125.0 11.9
4—M3thyl-2-Pentanone .382 .322 84.16 100.0 15.8
Toluene * 1.036! 1.034 49.90 50.0 L2
Ethyl Methacrylate .317 .467 45.22 50.C 9.6
Tatrachloroethensa .482 .502 52.07 50.0 -4.1
2=-Hexanone .260 211 81.27 100.0 18.7
1,2-Dibromoethane i .742 .684 46.07 50.0 7.9
Chlorobenzene g96| .s14| 51.01 £0.0 -2.0%
1,1,1,2-Tetrachloroethane | .602 .643| 53.41 50.0 ~6.8|
Ethylbenzene = ,372 .385 51.71 50.0 -3 .4%
m+p=Xylene ‘ .450 .501| 102.39 100.0 -2.4
Iscamyl Acetate .379 .344 45.32 50.0 9.4
o-Xylene .452 .463 51.20 50.0 -2.4
Styrene .818 .834 51.00 50.0 -2.0
Cumene 1.391] 1.3%91 s0.02 50.0 -.Q
1,1,2,2~Tatrachloroethane ; .657 .576 43.83 50.0 12.3#
1,2,3-Trichloropropane .215 .189 44.01 50.0 12.0
Pentachlorcethane .430| .461 53.61 50.0 -7.2
1,3-Dichlerobenzene .811 ., 798 49.23 50.0 1.5
1,4-Dichleorobenzene .891 .888 49.74 50.0 .5
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.Lab Name:

 Lab Code:
Instrument ID: HP03047

TA
VOLATILE CONTINUING CALIBRATION CHECK

LANCASTER LABS
LANCAS

Lab File ID: >JUQS1

Matrix: {soil/water) WATER Level: (low/med) LOW

Min RRF50 for SPCC(#)= 0.300 (0.10 for Bromoform) Max %Drift for CCC(*)= 20.0%

Case No.:
calibration Date: 06/26/95

Contract:

SAS No.:

——————

Init. calib. Data(s}: 06/21/95

SDG No.:

Time:

0800
06/21/95

Column: (pack/cap) CAP

ECTURL| TRUE | %
COMFQUND RRF |RRF 50| CONC. CONC. DRIFT
==l’======l======ﬂ============ masaprma—ny | = =y | TMESEETTD EEENERIRINIICS - -+
1,2-Dichlorcbhenzene .818 .792 48.42 £0.0 3.2
1,2-Dibromo-3-Chloropropane .189 .160 42.47 0.0 15.1
=====Hﬂ-=====’====.=S=====‘=====-$====ﬂ==”'—'=====“==== o e
1,2~Dichlorcethane-d4 1.842| 1.806] 49.02 50.0 2.0
Toluene=-ds 1.157| 1.128| 48.77 50.0 2.5
4-Bromofluorobenzene .589 .934 47.23 50.0 5.5
VOA
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5B

SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
: DECAFLUCROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: LANCASTER LABS Contract:
iabh Code: LANCAS Case No.: SAS No.:
L.abh File ID: >27302 DFIPP

. SDG No.: .
Injection Data: 07/05/95

Instrument ID: HPOZS550 DFTPP Injection Time: 15:40
3 KELALLVE
n/e TCH ABUNDANCE CRITERIA ABUNDANCE
51 20.0 - 80.0% of mass 198 58.0
68 Less than 2.0% of mass 63 _ 0.0 ( 0.0)1
€9 Mass 69 relative abundance 56.2
70 Less than 2.0% of mass 69 0.0 ( 0.0)1
127 25.0 - 75.0% of mass 198 44.0
197 | Less than 1.0% of mass 1338 _ 0.0
128 Basa Peak, 100% relative abundance 100.
199 5.0 to 9.0% of mass 158 6.6
275 10.0 - 30.0% of mass 19% 19.9
3658 Greater than 0.75% of mass 1lYs 1.87
441 Present, but less than mass 443 8.8
4432 40.0 - 110.0% of mass 198 89.9
443 15.0 - 24.0% of mass 442 11.4 ( 19.0)2
Z-value 1s % mass 442

I-value 1S % Dass 67

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

FA
SAMPLE NO.
T e

SSTD50
0303BMSED
04008
0303BMS
0405B

Lao
SAMPLE ID
SRR R R AR DE A N TR
CLP1815
2337099
2337092
2337098
2337094

LAB
FILE ID
R N I T S TR NI
>27301
>C7301
>C7302
»>C7304
>C7305

TINE
ANALYZED
- - ]
16:08
18:14
19:07
21:44
22145

TATE
ANALYZED

07/05/95
07/05/95
07705795
07/05/95
07/05/95

FORM V SV
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2C
WATER SEMIVOLATILE SURROGATE RECOVERY

‘ab Name: LANCASTER LABS Contract: __ .
Lab Code: LANCAS Casa No.:@ . SAS HWe.: . sDG Noe.: .
EPA 51 ¥ S3 sS4 S5 36 |OTHER |10
SAMPLE NO. | (NB2)# (FBP) # (TPH) #| (PEL) # (2FP) #| (TBP) # ouUT
============ = o =it =S EnSEETID F ] SH.‘—:‘-‘:“ =t ——
0l SBLKWA1714 75 78 77 38 54 BS 0
021 °© 171WALCS 86 85 88 43 &l 108 o
03 171WALCSD 31 as 92 42 60 103 0
04 171WAUS 88 86 73 43 62 103 Q
05 171WAMS 93 88 92 44 64 106 0
06 171WAMSD 35 83 94 41 58 106 4]
a7 SEDFB 81 83 ao 37 56 81 0
03 SDFB2 79 8l 76 37 58 -78 0
09| NVBRM 59 80 70 39 59 90 Q
10 2HP6~ 80 35 74 38 59 77 0
11 . _
12
13
14 —
15
16
17 —
i8
ig
20
o
22
23 —
24
25 -
26
27
28
29
30
QC LIMITS
S1 (WBZ) = Nitrobenzene-d5 (35=114)
sz (FBP) = Z-Fluorobiphenyl (43-116)
§3 (TPH) = Terphenyl-dl4 (33-141)
s4 (PHL) = Phenol-dé (10-84)
S5 (2FP) = 2-Fluorophenc1 (21-100)
sé (TBP) = 2,4,6-Tr1bromophencl (10~123)
# Column to be used to flag recovery values
* Values outside of contract regquired QC limits
D Surrogates diluted out
page 1 of 1
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4B '
SEMIVOLATILE METHOD BLANK- SUMMARY

. Lab Name: LANCASTER LABS

Lab Code: LANCAS case No.:
Lab File ID: >D3750
pDate Extracted: 06/20/95
Date Analyzed: 06/21/%5
Matrix: (soil/water}) WATER
Inst;ument ID: BPO3301

contract:

SAS No.: . SDG No.:

Lab Sample ID:SBLKWA171

Extraction:(SepF/Cont/Sonc) SEPF

Time Analyzed: 13:00

Level: (low/med) LowW

THTS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA Y] V- . DAIE
SAMPLE NO. SAMPLE ID _ FILE ID ANALYZED
==_—..======1=== ==8=====—..=ﬂ==$ ==’=====I===’ o 1
g1l 171WALCS 171WALCS >D3751 06/21/85
02 171WALCSD 171WALCSD >D3752 06/21/95
03| 171WAUS 171WAUS >D37583 06/21/95
04| 171WAMS 171WAMS »D3754 06/21/95
05| 171WAMSD 171WAMSD >D3755 06/21/85
06] SEDFB 2329385 >D3801 06722795
07| SDrEBE2 2330023 >D3802 06/22/95
08| NVEBRM 2325395 >D3803 06/22/95
09} 2BPE- 2330176 >D3804 06/22/85
COMMENTS:
page 1 of 1
FORM IV SV 1/87 Re:



I.ab Name: LANCASTER LABS Contract:
L

ab Code: LANCAS Case No.: . SAS Na.: . SDG No.:

Matrix: (soil/water) WATER

Level:

Sample wt/vol: 1000 (g/mL) ML

% Moisture: not dec. . dec. .

Extraction: (SepF/Cont/Sonc) SEPF

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

b ——————

(low/med) LOW

Lab File ID:

EPA SAMPLE NO.

SBLKWA1714

Date Received:

>D3750

Date Analyzed: 06/21/95

Lab Sample ID: SBLEKWAl71l

Date Extracted: 06/20/95

GPC Cleanup: (¢/N) N pH: . Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NOC. COMPOUND (ug/L or ug/Kg) UG/L Q
110-86-1=------- Pyridine : 10 U
6227 5=Gmmm——=— N-Nitrosodimethylamine 10 U
108-9§=2~=--—-—- Phenol 10 u
11l=44~d==m=—== bis(2-Chlorcethyl)ether 10 u
95~ 7 =g=wmm———m 2-Chlorophenol 10 U
541~73=1-=====~ 1,3-Dichlorobanzene 10 U
106-46§=7——====— 1,4=Dichlorcbenzene 10 U
95=50-lw=m——=—x 1,2-Dichlorobenzene 10 U
9E=df=T == ——— 2-Methylphenol 10 )]
108=60=1=====—"—= bis{2-Chloroisopropyl)etner 10 u
65794-96=9=~——= 3 or 4-Methylphenol 10 u
621=64—T7==m——m== N-Nitroso-di-n-propylamine 10 ]
EF=72=1mmm=m—= Hexachloroethane 10 U
98=95=3=—mmm==— Nitrobenzene 10 U
78=59=1-===——== Isophorone 10 9]
88=75=5mmmmwo—— 2=-Nitrophenol 10 U
105=67-9=====— 2, 4=-Dimethylphencl 10 U
111-91~1~---=-=--- bis(2-Chlorcethcxyjmethane__ 10 U
120=-83=2=—w====— 2,4=Dichlorophencl 10 g
120-82=1==—==== 1,2,4-Trichlorobenzene 10 U
81=20=3===——w=- Naphthalene 10 U
87=63-3-==m———= Hexachlorobutadiene 10 g
59=50=-7~===m=—" 4~Chloro-3-methylphanol 10 ]
77=47=4-==m=mm Hexzchlorccyclopentadiene 10 U
S8=(f~2=——mm——— 2,4,6-Trichlorophenal 10 u
95 =g5—dw—wm———— 2,4,5—Trichlorophenol 10 U
§1=-58=T==mm==== 2-Chloronaphthalene 10 U
131-11=3==~====- Dimethylphthalate 10 U
606-20=2=——=w=~- 2,6=-Dinitrotoluene 10 U
208-96~8~——===" Acenaphthylene _ 10 U
8§3-32~9=———=—- acenaphthene 10 8)
§1-28=5w==—==== 2,4-Dinitrophencl 25 19)
100-02=7==m==== 4-Nitrophenol 25 U
FORM I SV-1 1/87 Rev.



l 1c EPA SAMPLE NO.

. - SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .

l ' SBLKWA1714
tab Name: LANCASTER LABS Contract:

.. ILab Code: LANCAS Case No.: . SAS No.:t . SDG Ho.:

Matrix: (soil/water) WATER : Lab Sample ID: SBLKWALl71

I sample wt/vol: 1000 (g/mL} ML Lab File ID: >D3750

: Level: (low/med) LOW Date Received:

l % Moisture: not dec. . dec. . Date Extracted: 06/20/95

| Extraction: (SepF/Cont/Scnc) SEFT pate Analyzed: 06/21/95

l GPC Cleanup: (Y/N) N pH: . Dilution Factor: 1.9

' CONCENTRATION UNITS:

l CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
121-14=2=~===== 2,4-Dinitrotoluene 10 U
g84=66-2—--———=- Diethylphthalate ' 10 U
7005=72=3=—wn== 4-Chlorophenyl-phenyliether 10 u
86=73=7-===-=-= Fluocrene 10 U
534=52=1l==~wu=- 4,G-Dinitro—I-metﬁyI.pHenoI_ 25 U

l 86-30=~~~-=——— N-Nitrcosodiphenylamine (1) __ 10 U
122-66=T=—==m== J.,z-Diphenylhydra.zine 10 U
101=535=3=====—= 4-Bromophanyl—phenyle‘t‘ﬁer 10 U
118-74=1=-=---== Hexachlorobenzene 10 g

l §7-86-5-=~-—--— Pentachlorophenol 25 | U

. 85-01-§====----~ FPhenanthrane 10 u
120-12-7=-===~—— Anthracene 10 U
84~T4=2mmrmmm—— pi-n=-butylphthalate 10 U

l 206~44=-Q==—=~== Fluoranthene 10 U
§3-37=~5===-=-== Benzidine _ 50 U
129=Q0-Qe=—=m== Pyrene 10 U
85=68~T—=rm=~=—" Butylkenzylphthalate 10 )
91~94=1==w=——--= 3,37-Dichlorcbenzidine 20 4]
56-55-3---=-=---- Benzo(a)anthracena 10 U
117=8l=7===——— b:.s(z-Ethylhexyl)pEEHaIata_ 10 u

l 218-01-9——===== chrysene | 10 | U
117-84=-Q--=--—== Di-n-octylphthalate 10 U
205=09=2~sm=——— Benzo(b) fluoranthene - 10 U
207=08=3====== ~ Benzo(k)fluoranthene 10 g

l 50=32=8=——====— Benzo(a)pyrene 10 U
193=-39=5=r—m=== Indenc(1l,2,3-cd)pyrene in U
53=70-3==-----— Dibenz(a, h)anthracene 10 U

I 191=24=2-==-=--=- Benzo(g,h,l)perylene 10 U

(I)_ = Cannot be separated rrom Diphenylamine
| l FORM I 5V-2 1/87 Ret



3C
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Qab Name: LANCASTER LABS Contract: ______-
ab Code: LANCAS Casa No.: .SAS No: . °~ SDG No.: .
Matrix Spike - EPA Sample No.: SW=-04

. SPIKE SAMFLE Ms ns JC
ADDED CONCENTRATION | CONCENTRATION % LIMITS
| COMPCOUND (ug/L) (ug/L) (ug/L) EC #| REC.
: ﬂ=====m====-==i = L —— = s ———+ el ] e | SEERSS
I Phenol 75.00 0.00 53.16 71 |12-110
| 2-ChloFopnenol. 75.00 0.00 52.35 70 27-123
1,4-Dich crobenzene___ | 350.00 .00 32.87 66 36~ 97
N-Nitroso-di-n-prop- (1] 50.00 0.00 32.76 66 41-116
‘ 1,2,4=-Trichlorobenzene 50.00 0.00 33.89 68 39~ 93
iichloro=-3-methylphencI} 75.00 Q.00 46.96 63 23- 97
Acenaphthene 50.00 0.00 35.00 70 46-118
4=-Nitrophenol_ 75.00 0.00 55.06 73 10~ 80
2, 4=-DinitrotoTUsnNE_ —| 50.00 0.00 37.31 75 24—~ 96
| Pentachlorophenol — | 75.00 0.00 63.71 85 9=-103
Pyrene £0.00 0.00 18,72 79 26=127
\
SFIRE S0 D i
ADDED CONCENTRATION 3 % .QC LIMITS
' COMPOUND {ug/L) (ug/L) REC #{ RPD #| RPD | REC.
\ Phenol 75.00 49.33 66 7 42 |12-110
| 2-Chlo en ©75.00 48.42 65 7 40 27-123
1,4-Dich orobeliZernea | 50.00 29.99 60 10 28 36= 97
N—-H:.trosc-di-n—grop—rr)'. 50.00 30.13 60 10 38 |41-116
1,2,4-Trichlorooenzene 50.00 31.40 63 8 28 39=- 98
1 6bioro-3-methylphenoI| 75.00 . 44.7%1 60 5 a2 |23- 97
Acenaphthene 50.00 32.25 65 7 31 46-118
l 4-Nitrophenol 75.00 58.37 78 7 50 10- 80
2,4=-Diniltrotolleéns - 50.00 35.96 72 4 38 24= 3§
Pantachlorophenol 75.00 64,38 86 1 50 9-103
I Pyrene - 50.00 39.34 79 0 31 26-127
‘ {1) N-Nitrose-di-n-propylamine
| # column to ke used %o flag recovery and RPD values with an asterisk
| * Values outside of QC limits
RPC: 0 out of 11 outside limits L.
I Spike Recovery: 0 “out of 22 outside limits
COMMENTS: .
l FORM III SV-1 _ 3/90




WATER SEMIVOLATILE MATRIX

Lab Neme: LAHCASTER LABS

cuBLE METHOD 8270

Lab Code: LAHCAS

SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

SPIXKE LEVEL: 100 UG/ML

Instrument: HPO33D%

AMT USED: 1000.

sZMPLE SPIKE LEVEL: 100.UG/L ¥ MOISTURE 0. DILUTION: 1
US SAMPLE: 171WAUS 1TIWAUS MS SAMPLE: 171MaMS  17TWAMS MSD SAMPLE: 1TINAMSD  171WAMSD
COMPOUND NAME US CONC MS CONC MSD CONC  MS REC MsD REC RPD RANGE % SPEC
UG/L LuG/L ussL % 3 % LOWER -UPPER
H-N1itrosodimethyliamine 0.00 71.19 63.55 7 &4 11.00 35.0-100.3 YES
Fhanol 0.00 $0.356 £7.49 50 48 5.060 5.0-112.0 YES
nis(2-Chlaroethyl Jather 0.00 91.95 85.37 92 as 7.00 12.0-158.0 YES
Z-Chiorophenol 0.00 93.27 ar.54 93 as 6.00 23.0-134.0 YES
1,3-Bichlarcbenzens 0.00 8r.92 79.6 a3 80 10.00 1.0-172.0 YES
1,4-Dichlorobenzens 0.00 89.59 81.76 90 82 2.00 20,0-126.0 YES
1,2+pichlorobenzens 0.00 $2.62 BL .48 93 84 2.00 32.0-129.0 YES
nis(2-Chloraisopropyl jether 0.00 28,40 9e¢.17 98 73 T.00 24.0-166.0 YES
#-Nitrosc-di-n-prepytamine 0.00 110.79 104.51 "M 104 6.00 1.0-230.0 YES
Hexachloroethane 2.00 80.42 73.18 a0 3 ?.00 40,0-113.0 YES
Nitrobenzene ¢.00 100,44 93.53 100 94 7.00 35.0-180.0 YES
Isopharone 0.00 $1.13 84.48 M 87 5.00 21.0-196.0 YES
2-Nitrophenaol 0.00 97.51 96.45 %8 9e 3.00 29.9+182.0 YES
2,4-0imethylphenol 0.08 35,53 77.29 84 FL .00 3z.0-119.0 LYES
bis(2-Chioronthoxy)methane 0.00 89.50 8.21 89 84 4.00 33.0-184.0 YES
2,4-Dichiorophencl 0.00 95.88 71.28 -] % 5.00 39.0-135.0 YES
1,2,4-Trichlorobenzens 0.00 39.02 82.33 39 a2 8.00 44.0-142.0 YES
Naghthalene 0.09 £0.10 83.34 90 a3 8.00 21.0-133.0 YES
Hexachlorchutadiane 0.00 8z.27 73.61 2 7% 11.00  24.0-116.0 YES
4~Chlore-3-mechyiphencl 0.00 or.T7 ¥5.61 o8 %6 2.00 22.0-147.0 YES
Haxachlorocyelopentadiene 0.00 138.52 88.43 &9 44 44.00 1.0-100.0 YES
2,4,4-Trichiorophenol 0.00 97.7% 92.93 %8 o3 £.00 37.0-144.0 YES
2-Chlorenaphthalene Q.00 89.52 85.38% 90 -] 5.00 50.0-138.0 YES
oimethylphthalate D.og 90,84 87.34 91 as 3.00 1.0-112.0 YES
2.5-0initrotoluane 0.00 86.36 86.51 84 a5 2.00 $0.0-158.0 YES
Acenaphthylene 0.00 90.5% a5.28 %0 8% 6.00  33.0-145.0 YES
Acenaphthens 0.00 29.05 85.24 a9 a5 &.00 £7.0-145.0 YES
2,4+-Binitrophencl 0.00 94.45 92.1% 9% 92 2.00 1.0-191.0 YES
4-Ritrophenal 0.00 &7.M 45,66 8 &7 2.00 1.0-132.0 YES
2, 4-Dinitrotaluens 0.00 103.67 102.08 104 102 2.00 319.0-139.0 YES
1-Maphthytamine 0.00 41.%0 35,586 L2 37 13,00 1.0-100.0 YES
2-Naphthylamine 0.00 55.40 46.65 S5 &5 22.00 1.0-100.0 YES
biethylphthalate 0.00 95.55 93.03 9% 93 3.00 1.0-114.0 YES
L-Chlorcphenyl-phanylether 2.00 92.22 88.60 92 88 4,00 2%.0-158.0 YES
Fivarane 0.00 90.96 87.93 Fal 88 3.00 £9.0-121.0 YES
&, 5-Dinitro-2-methylphenol 0.00 88.46 85.50 a8 as 2.00 1.0-181.0 YES
N-Nitrosodiphenylamine 0.00 25.53 a3.2t1 8% 83 4,00 37.8-147.0 YES
1,2-Diphenylhydrazine 0.00 25,10 82.37 86 82 &.00 25.7-126.9 YES
i-Zremephenyl -phenylether 0.00 92.83 88.97 93 a% &.00 §3.0-127.0 YES



WATER SEMIVOLATILE MATRIX

Lab Name: LANCASTER LABS

cuBL& METHOD 8270

Lab Code: LANCAS

SPIXE LEVEL: 100 uG/ML

SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

Instranent: WPQ330t

AMT UsED: 1000.

ciMPLE SPIXE LEVEL: 100.UG/ o MO[STURE Q. DILUTICK: 1
US SAMPLE: 171WAUS 171vAUS MS SAMPLE: 171UAMS 171WANS MSD SAMPLE: 17TWAMSD 171WAMSD
TIMPOUND HAME - S CONC MS CONC MSD CONC  MS REC MSD REC RFOD RANGE IN SPEC
UG/ uGst, UG/l 4 X % LOWER-UPPER
Aexachlarchenzene 0.00 $3.90 20.29 L 1 - 3.00 1.0-152.0 YES-
Pantachlarophenol 0.30 71.04 78. 1% 7 78 -9.00 16.8-176.9 YES
shananthrens 0.co 29.59 85.11 L] a5 5.00 54.0-120.0 YES
Anthracens g.00 " BB.13 86.04 23 aL 5.00 27.0-133.0 YES
Bi-n-butylphthalate 0.00 §7.28 $2.78 o7 1 7.00 1.0-118.0 YES
Flucranthens 0.00 $7.82 92.76 8 3 5.00 25.0-137.0 YES
Senzidine 0.0C 40%.22 309.00 a2 &2 28.00 1.0-155.0 YES
Pyrane 0.00 £5.40 g0.%1 g4 %0 «4,00 52.0-115.0 YES
Jutylbenzylghthalate 0.00 94.74 93.22 98 93 2.00 1.0-152.0 YES
" 3,3'-Dichlorabenzidine 0.00 95.40 &7.1% 95 a7 9.00 1.0-262.0 YES
Senzo(a)anthracene 0.00 89.52 85.79 °0 a7 3.00 33.0-143.0 YES
his(2-Ethyihexyl)phthalate 0.00 94,34 g2.14 % - 2.00 8.0-158.0 YES
Chrysane 8.00 91.49 90.70 1 A 1.00 17.0-163.0 YES
Di+n-octylphthalate 0.00 $0.04 93.37 20 % -4.00 4.0-148.0 YES
Benzo(B) flucranthens 0.00 88.77 29.36 29 89 -1.00 26.0-159.0 YES
genzo(k)fluoranthens 0.00. 90.41 3.1 %0 a9 1.00 11.0-163.0 YES
Senzo(a)pyrene 0.00 89,58 86.37 20 a5 4,00 17.0-163.0 YES
Indena{1,2,3-cd)pyrens Q.00 48.00 81.41 as a3 8.00 1.0-171.0 YES
bibenz(a, h)snthracens 0.00 86.73 §1.54 ar az 6.00 1.0-227.0 YES
denzolg,h, Iiperylene 0.00 86.02 77.43 85 ™ a.00 1.0-219.0 YES
COMMENTS:




WATER SEMIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

. LAB NAME: LANCASTER LASS

SPIXE LEVEL: 100 UG/L

SWBL6 METHOD 8270

LAB COOE: LANCAS

LCS SAMPLE NG: 171WALLS 171WALES

' INSTRUMENT: HPO3307

COMPOUND NAME EXTRACT CONC QCREF REC RANGE IN SPEC
us/L % LOWER-UPPER
N-Nitrosodimethylanine 68,92 &9 35.0- 100.8 YES
Fhenol L8.72 49 5.0- 112.0 YES
bis¢2-Chloroethyl)ether 96.3% 94 12.0- 158.0 TES
2-Chlorophenal 92.50 ge 23.0- 134.0 YES
1,3-bichlorcbenzens 85.86 as 1.0- 172.0 YES
4, 4-Dichlorcbenzent 58,26 as 20.0- 124.0 YES
1,2-Dichlorcbenzene 91,456 o1 32.0- 129.0 YES
bis(2-Chlareisoprepyllether 101.78 102 36,0« 166.0 YES
N-Nitreso-di-n-propylamine 110.79 m 1.0- 230.0 YES
Hexachicrosthane 74.98 s 4£0.0- 113.0 YES
Nitrobenzene 59.22 b4 35.0- 180.0 YES
1sopherane $2.80 93 21.0- 1946.0 YES
2-Nitrophenol 91.79 52 29.0- 82,0 YES
Z,G-Oimthylphlmt 80.92 a 32.0- 119.0 YES
bis¢2-Chlereathoxy)nethans $0.28 90 33.0- 184.0 YES
2,4-Dichlorophenoi 5.0 93 39.0- 135.0 YES
1,2,4-Trichlorcbenzene 84.99 8% o0~ 142.0 YES
Naphthalene 38.58 ‘88 21.0- 133.0 ki3
Hexachlorobutadiens .4 72 26.0- 116.0 YES
4-Chloro=3-mathylphenol 94,46 ) 22.0- 147.0 YES
Hexachliorocyclopentadiens 115.53 <8 1.0- 100.9 YES
2.6,6-Trich{oraphmt 93.96 9% 37.0+ 144.0 YES
2-Chloronaghthalens 28.09 88 $0.0- 118.0 YES
pimethylphthalate 35,59 26 1.0- 112.0 YES
2,6-Dinjtrotoluene 87.41 ar 50,0~ 153.0 YES
Acsnaphthylens ar.90 . 88 33.0- 145.0 YES
Acenaphthens 87.1 28 47.0- 145.0 YES
2,4-0initrephenol .86 100 1.0~ 191.0 YES
4-Hitropheneli o754 48 1.0~ 132.0 YES
2,4-Dinitrotoluens 104,56 105 19.0~ 137.0 YES
1-Naphthylamine 40.76 41 1.0~ 100.0 YES
2-Naphthylaaine 52.41 52 1.0- 100.0 YES
Diethyiphthalate 96,54 ST 1.0~ 114.0 YES
4-Chlorophenyl -phenylether 91.82 92 25.0- 158.0 TES
Fluorene .73 92 5.0~ 121.0 YES
5,6-Dinitr=-2-mthrlphml BB.4& 38 1.0- 18%.0 YES
H-Hitrosodiphenylamine 82.97 as 37.8- 147.0 YES
1,2-Diphenylhydrazine ar.54 88 25.7- 126.9 YES
4-3romophenyt -ghenylether v2.08 92 53.0- 127.0 YES



I VATER SEMIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY
AB HAME: LANCASTER LABS LAS CODE: LANHCAS [NSTRUMENT: HpO3301

I SwELs METHOD amn SPIXE LEVEL: 160 WG/L
LCS SAMPLE NO3 171WALCS 171WALCS

l COMPOUND NAME EXTRACT CONC QCREF REC RANGE IN SPEC

UG/L 4 LOWER-UPPER

Hexachlorobenzens 964,46 Ph 1.0+ 152.0 YES
pentachiorophenal T9.44 7% 14.0~ 176.0 YES
Phenanthrene 88.%96 89 $4.,0- 120.0 YES
Anthracant a9.44 a9 27.0- 133.0 YES

l pi-n-butylphthalate 98.70 99 1.0- 118.0 YES
Fluoranthene 101.20 101 26.0- 137.0 YES
Banzidine 319.00 &b 1.0- 155.0 YES
Pyrens 85.98 85 52.0- 115.0 YES

l gutylbenzylphthalate 94.12 4 1.0+ 182.0 YES
I, 31-pichiorcbenzidine 91.48 # 1.0- 282.0 YES
Blnzn(l)lﬂthflc!ﬂl 1.0t 1| 33.0- 143.0 YES
bist2-Ethylhexyl)phthalate 95.20 95 a.0- 158.0 YES

l Chrysans 92.76 93 17.0- 148.0 YES
Di-n-octyiphthalate 95.22 ] 4.0 146.0 YES
ganzo(h}fluoranthene 9.1 92 26.0- 159.0 YES

l genzo(k)fluaranthene 92.30 92 11.0- 163.0 ves
Benzo{a)pyrens 288.47 as 17.0- 163.0 YES
Indena(l,2,3-cdipyrens 87.2%° a7 1.0~ 7.0 YES
Dibenz(a, hianthracene 87.08 &7 1.0- 227.0 YES
senzolg,.h, 1)perylens 84.92 a5 1.0« 219.0 YES

COMMENTS:




WATER SEMIVOLATILE LABORATORY CENTROL/LABCRATORY CONTROL DUPLICATE SAMPLE RECOVERY

Lab Name: LANCASTER LAB3 Lab Code: LANCAS instrument: HPOIZ01
swBLs METHOD 8270 SPIXE LEVEL: 100 UG/ML AMT USED: 1000.
SAMPLE SPIKE LEVEL: 100.UG/L % MOJSTURE 0. DILUTION: 1
LCS SAMPLE: 1TTWALES 171WALES LCSD SAMPLE: 177WALCSD 171NALCSD
COMPOUND NAME LLS CONC LESD CONE LES REC LCSD REC RANGE IN SPEC RPD RPD RPD
UG/l uG/L % = LOWER ~UPFER % MAX IN SPEC
N-Nitroscdimethylamine 68.92 57.34 &9 &7 35.0-100.8 YES 2.00 30.0 YES
Phencl 43.72 L8.17 &9 48 5.0-112.0 YES 1.00 39.0 YES
pis(2-Chioroethyl)ether 94.3% ye.56 e 92 12.0-158.0 YES 2.00 30.0 YES
2-Chicrophenol 52.50 g2.08 92 92 23.0-134,0 YES 1.00 30.0 YES
1,3-Dichlorobenzens 85.8 83.53 Bé _ 84 1.0-172.0 YES 3.00 30.0 YES
1,4-Dichiorobenzene B&.25 85,48 &8 1.3 20.0-124.0 YES 3.00 30.0 YES
1,2-Dichlorcbenzens . 91,45 $0.83 1 (2] 32.0-129.0 YES 1,00 30.0 YES
pis¢2-Chioreisopropyl yether 101.78 103.45 102 103 35.0-186.0 YES «2.00 30.0  YES
N-Hitresa-di-n-propylamine 110.79 113.39 M 113 1.0-230.0 1€8 -2.00 30.0 YES
Rexachloroathans 74.98 77.08 ™ 7 40.0~113.0 YES -3.00 30.0 YES
¥itrobenzenas 99.22 103.20 59 103 35.0~-130.0 YES -4.00 30.0 YES
!sephorone 9¢.30 95.98 93 95 21.0-194.0 YES -3.00 30.0 YES
2-Nitrophenot o1.79 7.9 9% o8 29.0-132.0 YES -5,00 30.0 YES
z,ﬁ-ﬂimthvl:hml 80.92 a%.22 81 83 32.0-119.0 YES -3.00 30.0 YES
bis(2-Chioroathexymethane $0.23 91.85 %0 4 33.0-184.0 YES - «2.00 30.0 YES
Z,&-ﬂi:hlarophml. 3.3 55.20 93 95 39.0-135.0 TES «2,00 30.0 YES
1,2,4~Trichlorcbenzens 8. 99 85.82 a5 85 44,.0-142.0 TES -1.00 30.0  YES
" Maphthalene 88.58 89.05 9.1 89 21.0-133.0 YES 1,00 30.0 YES
Hexachlorobutadiena 71.41 73.95 72 Te 26.0-118.0 YES «3.00 30.0 YES
¢-Chlera=-3-methyiphenal 96,54 97.55 96 98 22.0-147.0 YES -1.00 30.0 YES
Hexachiorocyelopentadiens 115.53 Nnr.21 58 59 1.0-100.0 YES -1.00 3¢.0 YES
2,64,4-Trichiorophenol 93.94 95.71 P4 25 37.0-164.0 YES -2.00 30.0  YES
2-chicronaphthalens 83.09 87.54 a3 a3 40.0-118.0 1£8 1.00 30.0  YES
Dimethylghthatate 85,59 82.05 -1 82 1.0-112.0 YES 5.00 30,0 YES
2,6-binitrotoluens 87.41 58.29 37 -+ ] 50.0-158.0 YES -1,00 30.0 YES
scsnaghthylens 47.70 88.41 a8 a9 33.0-145.0  YES -1.00 30.0 YES
Acenaphthens 7. 89.00 as 29 47.0-145.0 YES -1.00 30.0 YES
2,4-0initrophenol - 99.85 99.50 100 5% 1.0-191.0 ves - 0.00 20.0 YES
4-Hitrephenol . 47.566 arn (4.} [} 1.0-132.0 YEE 0.00 30.0 YES
2,4-Dinitrotolyens 104.96 104.01 108 106 39.0-13%.0 YES 1.00 30.0 TES
{-Kaphthylamine 40.75 40,49 41 ] 1.9-100.0 €S .00 30.0 YES
2-Naphthylamine 52.4% €2.32 52 52 1.0-190.0 YES 0.00 30.0 YES
Diethylphthaiate 6,564 94,19 o7 94 1.0-114.90 TES 3.00 30.0 YES
4-Chlorophenyl -phenylether 91.82 89.00 92 a9 2%.0-158.0 YES .00 30.0 YES
Fluorens 91.73 8%.46 n a9 5¢.0-121.0 YES 3.00 30.0 YES
&, b-Dinitro-2-mathylphenol 88.45 - .56 58 92 1.0-181.0 YES -4.00 30.0 TYES
N-Nitresodiphenylamine 22.97 85.90 a3 84 37.3-147.0 YES -3.00 30.0 YES
1,2-Diphenylhydrazine 47.56 $1.10 ES E) | 25.7-124.9 YES -4.00 30.0 YES
&-Bremephenyl-phenylether 9e.08 93,00 92 93 $%.0-127.0 YES -1.00 30.0 YES
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WATER SEMIVOLATILE LABORATGRY CONTROL/LABORATGRY CONTROL DUPLICATE SAMPLE RECOVERY

Lab Name: LANCASTER LABS Lab Code: LANCAS Instrument: HPO3301

806 METHCO 8270  SPIKE LEVEL: 100 UG/ML AMT USED: 100C.

SAMPLE SPLKE LEVEL: 100.UG/L X MOISTURE 0. DILUTION: 1

LLS SAMPLE: 17TUWALCS 171WALCS LCSD SAMPLE: TTIHALLSD 17TWALCSD
LSMPOUND NAME LCS CONC LCSD CONC  LCS REC LCSD REC RANGE IM SPEC RPO RPD RFD
us/L UG/L 4 9 LOWER-UPPER % MAX N SPEC
- #exachlorcbenzene 94,66 94.31% % P 1.0-152.0 YES 0,00 30.0 YES-
pentachlorophencl 79.54 75.58 79 76 14.0-176.9 YES 5.00 30.9 YES
Phenanthrene 88.96 £9.45 a9y 89 54.0-120.0 YES -1.00 30.0 YES
Anthracens 29.44 88.52 a9 89 e7.0-133.0 YES t.00  30.0 YES
pi-n-butylphthalate 93.70 95.42 99 95 1.0-118.0 YES 3.00 30.0 YES
Fluoranthens 401.20 95.3% 101 95 26,0-137.0 YES 6.00 0.0 YES
senzidine 319.00 351,12 &4 7 1.0-155.0 YES «12.00 30.0 YES
Pyrens 85.98 89.7% 84 20 §2.0-115.0 YES: ~4.00 30.0 YES
gutylbenzyiphthalate 94.12 93.46 %4 93 1.0-1%2.0 YES .00 30.0 YES
I,37-Dichlorobenzidine $1.48 92.89 91 93 1,0-262.0 YES -2.00  30.0 YES
ganzol{alanthracens 9.0 89.51 ! 90 33.0-143.0 YES 2.00 30.0 TES
bis(2-Ethylhexyl )phthalate 95.20 95.00 95 o8 8.0-158.8 YES .00 30.0 YES
Chrysane 92.76 .72 93 9 17.0-158.0 YES 2.00 30.0 YES
ni-n-octyiphthalate 95.22 $5.92 9% 97 4.0-164.0 YES -2,00 30.0 YES
3enzo(b)flusranthens §2.11 91.07 g2 1 24.0-159.0 YES 1.00 30.0 YES
Benzo(k)fluoranthens 92.30 $2.87 -r 93 11.0-153.0 YES g.00 30.0 YES
Senzofa)pyrane 88,47 25.77 Bé& ar 17.0-163.0 YES 0.00 30.0 YES
indeno{1,2,3-cd)pyrens . 8r1.25 58.82 87 % 1.0-171.0 .. YES -2.00 36.0 YES
Dibenz(a, hlanthracens 87.05 55.13 87 g3 1.0-227.0 YES -1.00 30.0 YES
senzo(g,h, i Jperylene .92 86.97 -H] 87 1.0-219.0 1ES -Z.00 30.0  YES
COMMENTS S




. .

Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: SAS No.: SDG No.: .
Lab File ID (Standard): >27301 Date Analyzed: 07/05/95
Instrument ID: HP02550 Time Analyzed: 16:08
IST(DCH) IS2(RPT) IS3 (ART) |
AREA # RT AREA # RT AREA # RT
Lt ] L] =rvememaps | SIREIITRIRISISIN ST ET | SIS "'—"==.-‘.-=_
12 HOUR STD 41975 11.65 146677 15.00 76661 19.81
UPPER LIMIT 83950 12.15 293354 15.5%0 153322 20.31
LOWER LIMIT 20988 11.15 73339 14.50 38331 19.31
= e e A b b ] ===!===l# P ]
EPA SAMPLE
NO.
01| 0303BMSD 43212 11.66 147781 15.01 77687 19.81
02{ 0400B 44643 11.67 143589 15.0%1 77461 15.81
03| 0303BMS 41359 11.867 147450 15.01 79313 19.81
04| Q405B 40183 11.66 137070 15.01 73874 19.81
05
06
Q7
08
Q9
10
11
12
13
14
15
1é
17
18
19
20
21
22
IST(DTE) = I, 4-DichlorobenzZene-d4
Is2 (NPT) = Naphthalene-ds
IS3 (ANT) = Acenaphthene-dl0

3B
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

AREA UPPER LIMIT = +100%
AREA LOWER LIMIT = = 50%

RT UPPER LIMIT =
RT LOWER LIMIT =

# Column used to
* Values outside

page

1 0f 1

" FORM VIII svV-1

of internal standard area
of internal standard area
+0.50 minutes of internal standard RT
-0.50 minutes of internal standard RT

flag internal standard area values with an asterisk.
of QC limits.

3/90



tab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: SAS No.: . SDG No.: .
Labh File ID (Standard): >27301 Date Analyzed: 07/05/395
Instrument ID: HP02550 Time Analyzed: 16:08
IS4 (PAN]) IS5 (CRY) ISE (PRY)
AREA # RT AREA # RT AREA #{ RT
.'.‘==ﬂ======== ?3“’8“” = 3 Er 1t =t — SrEe s Ee SIS eI Ine EESWM ISR
12 HOUR STD 113824 23.9%91 104503 30.73 48838 35.61
UPPER LIMIT 227668 | 24.41 209006 | 31.237 97676 | 36.11
LOWER LIMIT 56917 | 23.41 52252 | 30.23 24419 | 3s5.11
o = ] = ] eI IR IS IR p———+ P —i— o =-===a'
EPA SAMPLE
NO.
===-==’===== Fo s Do o - = o s EEIE TN - e ) 2 .
01| 0303BMSD 119527 23.923 63256 30.71 28578 35.62
02t 0400B 120999 23.92 72241 30.71 27091 315.61
03| 0303BMS 122200 23.93 71578 30.72 26418 35.62
gg 0405B 109137 23.93 56771 | 30.72 25260 35.62
08
a7
o8
09
10
11
12
i3
14
15
.16
17
18
19
20
21
22
IS4 (PHN) = Phenanthrena-dlo
185 (CRY) = Chrysene-dl2

156 (PRY) = Pery
AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT =
RT LOWER LIMIT =

# column used to
* Values outside

page

3¢ '
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

1 0f 1

lene-dl2
= +100%

of internal standard area

= - 50% of intern
+0.50 minutes of
-0.50 minutes of

flag internal standa
of QC limits.

FORM VIII SV-2

al standard area
internal standard RT
internal standard RT

rd area values with an asterisk.

3/90



63
SEMIVOLATILE GRGAMIGCS INITIAL ZALIERATICN wATA

Lab Name: LANCASTER LABS Contract:

~'

Lab Code: LANCAS Cass No.: LSAS Mo.: . SDG Ne.: .

' Instrument 10: HP03189 Calibration Date(s): 0&/27/95 06/28/93
i Win RRF for SPCC{#) = 0.050 Max %RSD for CCC(™) = 30.0%
l |LAB FILE 103 RRFS = >v6253 RRFSQ = >v8253
‘ |RRFE0 = V5254 RRF120= >v&252 . RRF1&0= »>v6251
| I .
l | l | T — | % [ oL |
| COMPCUND RAFS |RRFS0 |RRF20 [RRF1ZU|RRF160| RRF | RSD | METHQD |
| | t
[pyridine | 2.209} 2.342] 2.408| 2.388| 2.237] 2.317] 3.9| AVG
l N i crosadimethy amine | 1.364] 1.415] 1.410] 1.407| 1.337] 1.387} 2.5] AVG
) [2-Picoline 1.926| 2.008| 2.035] 2.130{ 2.058| 2.032] 3.7| AVG
[Prenot * 3,829| 2.485] 2.447] 2.372] 2.184] 2.465 9.51 AvG *
[Aniline | 3.09| 2.723] 2.510| 2.507| 2.377] 2.6¢2{ 10.7] AvG [
' |bis{2-Chloreethyl Jether 1.593] 1.711) 1.665] 1.508| 1.364] 1.644] 14.4] AVG
| |2-Chtorophensl 2,142} 2.217] 1.963] 1.3%9 1.722) 1.953| 8.0] AVG
‘ |1,3-Dichlorabenzene { 2.598] 2.319] 2.291] 2.140] 1.982] 2.266] 10.1] AVG
| [1,4-Dichlarcbenzens * 2.507] 2.332| 2.315] 2.161] 1.987] 2.274] 10.1] AvG ¥
| l |genzyt aleshol 1.0260 1.026] 1.034] 1.011] .9s4] 1012} 2.7] A6 |
|1,2-Dichlorobenzene 2.410] 2.017] 1.933] 1.749 1.566]| 1.931] 16.7| 2NDDEG
{2-Hethylphensl 1.710] 1.433] 1.561| t.821) 1.546 1.634| 3.71 AvG
12,2'-oxybis(1-Chlercpropane) 4.554 4.381] 4.438] 4.318] 3.919 §.322] 5.8 Ave
|bis(2-Chloroisoprapyliather_| 4,584 4.381( 4.436] ¢.318 3.519] 4,322 S.4] AVE
[4+Hethylphenol | 2.067] 1.659| 3.515| 1.329| 1.176} 1.565] 21.7] 2HODEG
{3 or 4-Hethylphenal | 2.067] 1.659| 1.515] 1.329] 1.178[ 1.545] 21.7| 2HODEG
| Acetophenons £.825| 5.536 5.590| 5.364| 4.908] 5.445| 12.6] AvG I
‘ N-Nitreso-di-mepropylanine_# 1.652] 1.502| 1.486] 1.243] .922{ 1.357] 20.9] 20OEG ¥
. e-Toluidine | 4.217] 3.682| 3.154 3.207] 2.81] 3.396| 15.5] 2HOOEG
i Hexachloroethane | .9s2f .9vt| 1.008| .971| .&7® 966F 5.3] A6
Nitrobenzane 5291 .&T2| .&77| .677| .437] .458] 3.8| AVG
Isophorone 1.110] 11511 1.177] 1.208] 1.177] 1.164] 3.1 Ava |
|2-Nitrophenol v 251 .336] .335) .347) .327| .39 12,2 Ave ¥
2,4-Dimethylphenol | .59} .399| .603] .455| .SEi| .se6f 11.I[ AVG
Benzoie 2cid : J313] 267 618 454 L4551 L401) 15.2| 2NDDEG
|bis(2-Chioroathoxy)methane _| .TO3| .869| .6T1] .685| .e57| 677 2.8] AVG
|2,4-Dichtaraphensl » .88 .501] .45%| .489] .ea6| 483 2.7 Ava *
1,2,4-Trichlorobenzena | .582| .575| .561 553 .5091 .55&6f S5.2] AvG
Haphthalene 1.63%) 1.540| 1.540) 1.457] 1.320] 1.498 7.8] AvG
|4-Chioreaniline | .703] .s92) .704| .688 Geh| .5B4] 3.41 AVG
Hexachiorcbutadiens « .378] .378{ .377] .380[ .328| .348| &.1] Ave ¢
4+Chloro-3-mathylphenol » 454 .51T] .536| 518 470 499 7.0] AvG *
|2-Methylnaphthalens | 1.086] 97| 979 98] .842] .983] 8.3] me |
- |Hexachlorocyciopentadiens___# .473 717| .s0a| .89s| .877| .7Se| 22.8| woDED $
|2,4,6-Trichiorophenel « .54 70| .784| .80S| .B814| .748| 9.4] Ave ¥
|2,4,5-Trichlorophenol | .sa8] .7eB} .805] .432 .800| .779| 7.2} ave |
|2-chlorcnaphthalene | 2.025] 1.578] 1.968| 1.986 1.928| 1.9571 2.9] ave |
|2-Kitroaniline | .587| .s10| .38s] .98 .82 16.9) 2NDDEG |
1 | ] | { ]
FORM V1 SV-1 1/87 Rav.



&C
SEMIVOLATILE ORGANICS INITIAL CAL[BRATICH OATA

_ab Name: LANCASTER LABS contracts .

_ah Code: LANCAS  Case No.: SAS No.: ____. SOG No.t .

'nstrument 103 HPQ318%9 calibration Date(s): 06/27/95 04/28/95

l win RRF for SPCC(#) = 0.050 Max 2RSD for CCC(¥) = 30.0%
ILAB FILE 103 RRFS 3 >v&255 RAFSO = >Vv4253
l IRRFED # *vb254e RRF120= >V5252 - RRE1&60= »v6251
| | .
| 1 | ! I | | | — | % | G |
i | conpouND RRFS |RRFSO |RRFBD amzoqnamo;l RRF | RSD | nemmg
| t 1 | TR=S=R=T
| l ipimethylphthalate 2.261| 2.256] 2.330| 2.273] 2.270| 2.278 1.3 ave |
|2, 5-Dinjtrototuene [ .3&9{ .519) .539] .518] .S011 .4%5 15.9| 2NDDEG |
| Acenaphthylene 3.176] 3.027| 3.096] 3.021| 2.837| 3.082{ &3] AVG |
: |3-Nitreaniline | .430| .579] .sas| .s7si .seo0f .550 12.2| ave |
l |Acenaphthene e 2 031 1.911] 1.956] 1.961] 1.836] 1.933| 3.2] AVG °
12, 4-Dini trophenol e 200 .255] .319| .342| .350| .293] 21.9] 2wooEC ¥
4-Nitrophenol e .267| .3%0| .356{ .329f .305] 3] 13.1] Ave .
|0 ibenzofuran 2 9681 2.634| 2.573| 2.472] 2.302] 2.589] 9.5 ave |
. i2,4-Dinitrotoluene ol T2rl .ree| .7ee] e8| 7] 65| Ave |
[1-Naphthylamine | 2.389] 2.081| 2.245§ 2.219] 2.082] 2.23| s.8| ave |
|2-Naphthylamine 1 o92] 1.750| 1.926] 1.933] 1.867] 1.893] &.8] AvG i
. |Diethylphthalate 2.257| 2.214] 2.285] 2.202) 2.121| 2.216] 2.8] AVG |
' |4-Chlorephenyl-phenylether__| 1.118] 1.055 1.0951 1.046} 1.015{ 1.065{ 3.8 Ava |
|Flusrene 2.127] 2.066] 2.036| 1.571] 1.854] 2.011 5.2] ave |
|e-Nitroaniline | .x0| .523] .ss9| .s5¥| .35 .506 18.4| 1sTDES |
|4, 6-Dinitro-2-methylphenal | .164| .22 ou3l .230| .214] .26} 4.3 Ave |
l i trosediphenylamine (1)_* .913] .&78| .901] .28 “a2si .s80| 3.8] AvG *
. |1,2-0iphenyihycrazine | 1.618{ 1.566] 1.523] 1.628] 1.530| 1.552 2.7] Av6
!A-aramphenvl-pi'myluher__ 42T 631 Jes1) LeeE L4081 434 &.9] AVE
| Hexachlorobenzene | .622| .5%8| .s08| .596| .S36] .392 5.5] AVG
|Pentachlorophenot . 385l .301| .333| .340f .323| .316] 7.1| 2u00EE
{PhensAthrens 2,084 1.809| 1.839| 1.727] 1.550{ 1.802] 10.7 AavG |
Anthracens, 1974 1.888] 1.843| 1.768( 1.430] 1.821] 7.1] AvG
Carbazote 1,611 1.704] 1.496] 1.598] 1.453{ 1.612{ 631 AVG
pi-nebutylphthalate | 1.789] 2.216] 2.170] 2.113] 1.865] 2.031 9.4] avG |
Flugranthene e 1.773] 1.992] 1.869) 1.749] 1.467| 1.770§ 13.0 AVG T
Benzidine 1.272| 1.033( 1.100] 1.092| 1.058] 1.1 8.5] ave
iPyrene 2.420| 2.466) 3.044| 3.047| 2.917] 2.779 11.2] AvG
|Sutytbenzyiphthaiate | .725] 1.077] 1.132{ 1.102{ 1.085{ 1.026 15.5] 1STDEG
|3,37-0ichlorobenzidine "sa7] &38| .733| .774| .B20] .698] 18.7] 1STDEG
Benzo(a)anthracene | 1.751] 1.797] 1.85| 1.953| 1.536| 1.861 4.9 AVG
nis2-Echylhexyl phthatate_| 1.073] 1.442| 1.470} 1.652 1.645] 1.376] 12.4] AVG
|Chrysene 1.782| 1.738( +.798] t.280] 1.888] 1.837| 3.5] Ave
|pi-n-octyiphthalate » 2,921} 3.449| 3.004] 3.320| 3.296 3.198| 7.0| 2HODES *
|7, 12-uimethy\benz (al anthrace| 1.302| 1.273| 1.281] 1.359 1.238} 1.297| 3.0 Av* |
|8enzo(b) fiuoranthene | 2.883| 2.640| 2.659| 2.620| 2.739| 2.864 5.9 ava |
|Benzotk)fluoranthens | 2.657} 2.473| 2.449] 2.609} 2.304{ 2.502 5.5{ AVG |
! | |
{1 Cannot be ssparated from piphenylamine .
FORM V1 SV-1 1/87 Rev.
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SEMIVOLATILE ORCANICS INITIAL CALIBRATION DATA

Lab Namet LANCASTER LABS
Lab Code: LANCAS
Instrument 10: HPO3189

Min RRF for SPCC(#} = 0,050

Calibration Date{s):

Contract:

Case No.: .SAS Ro.:

06/27/95

506G We.: .

D&/2B93

Max %RSD for CCC(®) = 30.0%

|LAB FILE 10:

RRFS = »v4255

RRF50 = >v6253

!

|RRFA0 = >v&254 RRF120= >v&252 RRF160= >V6251 |
1 ; .
| : T 1 | % [ oL |
| COMPOUND IRRF5 |RRFSO |RRF20 [RRF120|RRF160{ RRF | RSD | METHCO i

| ! ! |
|8enzola)pyrene, » 2.221] 2.245] 2.371| 2.380] 2.215] 2.2B5] 3.8] AVG ¢
|1ndenc(1,2,3-cd)pyrene 1.379| 1.900} 1.747] 1.782| 1.630] 1.687} 11.7] AVG
|pibenz{a, h)anthracene | 1.399] 1.881] 1.686] 1.749] 1.631] 1.569] 10.5{ AVG
|Benzo(g, h, i Jperylens { 1.290] 1.854] 1.843] 1.569 1.530f 1.597] 13.0] AVG
1 ST
| 2-Ftuorophenal 1.820| 1.250) 1.874| 1,832} 1.734] 1.822] 2.9] AVG
jPhenol-dS 2.400| 2.227] 2.123] 2.048{ 1.895| 2.13%] 8.9| AVG
|Phenol-d§ 2.400| 2.227] 2.123] 2.048] 1.895| 2.139] 8.9| AvG
|Wi trobenzene-d5, 572y .434| .455] .&72| .438| .&34] 6.01 AvVG
|2-Fluorebipheryl 2.315] 2.138] 2.205] 2.181| 2.162| 2.200] 3.2} AVG |
[2,4,8-Tribromophenol | .35] .5'8| .sas| .553| .s2¢| .33 10.3] AvVG
[Terphenyl-dié | 1.380] 1.658] 1.996| 1.897] 1.808| 1.748] 13.7| AvG
i { | | | | {

FORM V1 SV-1 1787 Rev.

'k,i-Dinitro-Z-uthylpﬁoml and 4-Hitrophanol. are at.
2,4-Dinitrophenot and 2 or 4-Chloronitrobenzens 1

10 ng/ul. in the § standsrd.
evels are 40 and 100 ng/ul respectively in the 5 standard.

Benzofe acid and Pentachlorophenol are at 20 ng/ul in
Bernzidine Levals in the 5,50,580,120,150 standards are

the 5 standard.
95,200,320, 480 and 640 ng/ul respectively.



Initial talibraticn Data

Casa No:

------------- R

Contragtor: LANCASTER LABS

P Y L

Contract No:

Grmmmmssavesn = dmvad .

Minimum RF for SPCC is 0.0

Laboratory [D: »>v625%

Pyridine

2-picoline
N-Nitrosodimethrylamine
3-Chiorepropionitrile
Methyl methanesulfonate
Phenol

Aniline
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichiorobenzene
1,4-Dichlorcbenzens

senzyl alecohol
1,2-Dichlorobenzens
2-Hethylphenol

2,21 -oxybis(1-Chlercpropsne)
bis(2-Chloroisopropyl)ather
4-MHethylphenot

3 or 4-Methyiphenol
N-Nethylaniline
Acetophencna
N-Nitrose-di-n-propylamine
o-Toluidine
Hexachliorosthane
2-Fluorophenol

Phenol -dS

Phenol -dé

Nitrebenzens

N N-Dimethylaniline

4 .26555
1.03255
2.67333

51351
1.13750
1.50024
1.50024

39301

HSL Campounas

Inszrument [D: APQ3139

-------------

Maximum % RSD for CCC

»VEES T
RF
160.00

*»Vh253
RF
$0.00

>V6254
RE
80.00

>v6252
RF
120.00

1.39794
1.28612
LA3543

1.46399 1.50487 1.49281
1.25487 1.27265 1.33115
LB8437 8BS .B7966

1.36459
1.48548

35231
1.97652
1.23356

1.55918 1.52926 1.48261
1.70183 1.56847 1.56675
1.06949 1.02811 94230
1.26047 1,23940 1.18673
1.44936 1.43212 1.33748
1.45788 1.44714 1,33786 1.241856
63989 54618 .43211 .60274
1,26080 1.20831 1.09342 .96643
1.02068 1.03324 1.01341 96685
2.73835 2.77272 2.69897 2.44925
2.7383% 2.77272 2.45897 2.44985
1.03581 .94716 83044 73515
1.03681 %716 83044 73515

3.45993 3.49401 3.3523% 3.06730
.$3370 91420 77714 L5TRO9

2.168375 1.97112 2.02910 1.77576.

1566 LS299T  .606%6 54893
1.15613 1.17156 1.14477 1.08323
1.39209 1.32710 1.23028 1.18458
1.39209 1.32710 1.28028 1.18458
L1991 L4213 42316 39824

Response Factor (Subscript is amount in ng/ul)

RF -

RRT - Average Relative Retent{on Time (RT Std/RT Istd)
RF - Avarags Response Factor

%R5D « Percent Relative Standard Deviation

CORRn - Cgefficient of Correlation (nth degree}

ccc. « Calibration Check Compounds (*)

Form V]

Page

Tof &

is 30.0%

ey

- .259 1.44810

463 1.26971
.258 .B6LE3

912 1.54080
.907 1.65128
934 102757
L9390 1.22037
.982 1.41630
1.005 1.42148
1.069 43262
1,067 1.20710
1.089 1.02153
1.093 2.70107
1.093 2.70107
1.135 .98577
1,135 .96577

1
1

1.127 3.52782
1,132 84813

1,136 2.12241

1.147 .460380
6356 1,1387%
.08 1.33685
908 1,33686
849 L4169

CORR1

21.670

SPCC - System Performance Check Compounds (**)

CORR2 CLC SPCC

i g

R 1
.998433
LF99598
SO0ETE
9674
999481

casesss wam aned



Initial Calibration Data

HSL Compounds
. Case No: Instrument 1D: #pO3189
rentractor: LANCASTER LABS Calibration Date: 06/28/95
. Canteract No:
Minimum RF for SPCC is 0.05 Maximum % RSD for CCC is 30.0%
Laboratory ID: >V&255 >v6253 >vé254 »>v6252 »v&25)
"~ RF RF RF RF RF — -
Compaund §.00 - S0.00 80,00 120,00 160.0C  RRT RF % RSP CORRY CORRZ CCC SPCC
{sopharone (49355 (71911 73588 .75335 73587 506 .T2755 3.098 999757 999755
2-¥Nitrophencl L1SAT3  .20999 20927 .21659 (20444 918 19844 12,181 998905 999289 *
2,4-0imethylphanol 371464 ITA3S 3TSE9 (28406 (34312 S37 35304 11,115 979572 .782405 .
3snzoic acid J19591  .22950 .25096 .2BLO3 (23418 97T .25092  15.160 (999208 999308 {Canc=20.
big(2-Chloroethoxy)methane LA3929  .41809  .41920 42831 .41085 L959  .42315 2.588 999455 9994608 .
1-Methyl-2-nitrebenzene - - . - - - - - . -
2,4-Pichlorophenol _.J30512 31282 (30852 (30573 L2918 S73 30489 2.472 .99900% 999810 *
1,2,4-Trichiorobenzene .36356 35911 .3%050 (34562 .31790 990 34736 5.153 997118 (999248
1,3-Dimethyi-2-nitrobenzens - - - . - - . - - -
Necathalens 1.01932 .9425% .96279 .91047 .82497 1,005 .93s02 7.306 .954TLL 998998
1-4ethyl-3-nitrobenzens - - - - - - - - - -
4+Zhlorcaniline 43967 L4328 44031 .43007 .40257 1,028 42904 3.601 998054 99947
#exachiorobutadiene .23405 (27527 .23559 L2I7IR 20494 1.038 .22983  6.067 .992078 .995408
1-Yethyl-4-nitrobenzens - . - . . - - - - .
2 ar 4-Chaloronitrobenzene . - - - - - - - C - -
2+ Terthutylphenol - - - - . - - - - .
1,4-dimethyl-2-nitrobenzens - - - - - - - - - -
4-Chloro-3-methy(phenat 2840 .32316 33489 32249 29348  1.140 31145 6.972 995592 .99B862 *
3 3¢ 4-Tartbutylphenal - - - . - - - . - .
2-4ethyinaghthalens 45089 .80717 .A11T6 57252 52522 1.184 .59553  8.341 995542 999355
Nitrobenzene-c3 5737 39635 (40545 41992 LV I98TS 845 39641 5.988 (999083 .999292
#exachlorocyciopentadiens L29573 44824 50519 .S6009 54839 L858 47153 22,824 997953 998449 b
2,+,4-Trichlorophenol L0358 44376 L4TT32 50322 .50B&S BT LAETIT . 9.359 999136 999492 ¢
2,4,5-Trichlorophenol L2992 48022 .SO3T1 52018 L4W9TT JBAL L8876 T.152 999308 999354
Z-chiorgnaphthalene 1.2653% 1.17375 1.23027 1.24134 1.20691 910 1.22312 2.871 999578 .999626
1,2-dichlora-4-nitrobenzens . - . - - - - . - -
1,2-0ichiore-3-nitrobenzens - - - - - - . - - -
2,5-Ditertbutylphenal . - - - - - - . - .

RE - Response Factor {Subscript fs amount in mgsful)

T - Average Relative Retention Time (RT STd/RT [std)

RE - Average Response Factor

%5 - Parcent Relative Standsrd Daviation

CoRRn - Coafficient of “orrelation {(nth degree)

t2s  « calibration Check Compounds (%) SPEC - System Performance Check Compounds (*%)

Form vVl Pege 2 of 4



Initial Calibraticn Data

Lase Ne:

----------------------

Contract Ne:

----- tarEAmmsesee s,

Minimum EF for SPCC is 0.05

HEL Compounds

Instrument 1D: 4P0318%9

...............

Maximum % RSO for £CC is 30.0%

Laboratory ID: >V&255 >V&253 »vedSe »V62ZEZ »WE251

2-Hitrcaniline
1,4-Naphthoquinone
Dimethy(phthalate
3,4-Dichloro-nitrabenzene
Acenaphthyiens
2,4+-Ditertbutylphencl
2.56-Dinftrotoluens
3-Hitroaniline
3,4-Dichloroanitine
Acenaphthene

BAT

2,4-Dinitrophenel
4-Witrophenot

3,5-0i tartbutyiphenol
Dibenzofuran
2,4-0initrotoluene
1-Naphthylamine
Z-Haphthylanine
Diethylphthalats
4-thiorephenyl-phenylather
fluorens

4-Hitroaniline
2-Fluorobiphenyl
2,4,5-Tribromoghenot
4,&-Dinitre-2~methyiphenol
N-#1trosodiphenylanine
1,2-0iphenythydrazine
1+Hitromaphthalene

RF
5.00

1.41281

1.98511
21818
. 26895

1.27873

.12489
15438

1.85327
39943
1,49330
1.24483
1.41067
50725
1.32926
21247
144779
27188
10236
570N
1.00912

RF RF RF RF
50.00 #0.00 120.00 140.00

.50597 .55398 .57376 5731V

-

1,40877 1,45645 1.42087 1.41882
1.89204 1.93526 1.28824 1.7730

J32628  33M3 (32363 L1307
.34198 36733 .35939 36245

1.19617 1.20874 1.21317 1.14745

L5954 19965 .21350 21893
.20423 .22222 .20557 .19043
1.446517 1.50317 1.54503 1.43890
A5613 GTTTGL  L45266 45529
1.30071 1.40330 1,38848 1.30136
1,09370 1.20360 1.20807 1.186857
1.383569 1.42813 1.37543 1.32066
165907 .5B413 45391 L6413
1.29133 1.27131 1.23203 1.158%5
© 326 L9 34412 34904
1,33540 1.37809 1.36288.1.35114
32388 36653 (34569 (32748
L4281 L1581 L14347 341
54875 .55285 .55248 .51635
STT74 1.01429 1.01739 95595

RF < Response Factor (Subscript is amount in ng/ul)

TRT - Aversge Relative Retention Time (RT Sto/AT Istd)

RF - Averags Response Factor

ARSD

Percent Relative Standard Deviation

CORRn - Cosfficient of Correlation (n.h degree}

cee - Calibration Check Compounds (%}

Form VI

L]

Jof &

.....

WT AP

% RSD

% SEmEEES tressEm EasEEAE

930 51475 15.932

- . L]

g 83 3

SEERERE H3

88

L9566 1,42355 1,335

1.20805  3.800

1.8967F  4.139

.

30326 15,933
34602 12.226

.18330 21.845
L9577 13,160

1.61838 9,455
ALTE2 6,661
1.37707 5.438
1.1833%  4.840
1.38489 2.321
L4570 3.767
1.25658 S5.164
.31638 18.532
1.37526 3.15t

1.130 .32709 10.766
L389  ATT 14,267
598 55021 3.71
P02 99400 2,704

spCC - System Performance Check Compoundy (*")

CIRRT

LFERLE8

999865

992229

.598817
790889

L998950 .

999458
JF94540

LFITI69
599474
998181
999073
999015
995086
598082

WFeTEss

999903
-P97152
595876
998071
.998583

CORRZ CCC SPCC

599623

L7950

S99958 e

(Comc=id.

R **  (Conc=1Q.

799712
7995619
798845
599124
S99TRL
S9TES
SvPTaT
.799840
599920
798519
999298
99335 7
.999198

----- e wws asss

{Concait,



Case Nos

Contractor: LANCASTER LABS

PYT Ty

Minimum RF for SPCC

----------------------

.ontr:ct Ko:

is 0.05

Initial Calibration Data
HSL Compounds

instrument [D: HP0318%

Maximam % RSD

................

.............

for CCC is 20.0%

Laboratary 10: >v6255 »vé253 >Vh254 >vée252 »V6251

RF RF RF RF RF
Compound 5.0 50.00 20.00 120.00 160.00

4-#athyt-3-nitrobenzeic acid - - . - -
&-Bromophenyl -phenylether L25716 L2594 ,2BTRT ,2B002 25326
| Hexachlorcbenzene 18850 37360 .37BB1 3T (IEAY9
‘ Pentachlorcphencl L17835 18836 20794 21264 .200560
Phenanthrene 1.30231 1.13074 1.14906 1.07919 56863
Anthracene 1.23366 1.17976 1.152156 1.10502 1.01880
Carbazole 1.00677 1.06470 1.06005 .99880 90799
Di-n-butyiphthalate 1.11785 1.38509 1.3541s 1.32072 1.14592

piphenyl sulfone - - - - -
Fluoranthene 1.10814 1.24518 1.14830 1.09288 LF1712
Benzidine 79530 64462 .ABTRS 68233 (68132
Pyrane 1.51257 1.54018 1.50263 1.50440 1.82332
2utylbsnzylphthalate 45308 L6726 .TOT3V .6BBLS  .67TH2Y
3,3¢-Dichiorchenzidine L1024 (39869 L4573 .4B381 L1244
Genza{a)anthracene 1.09643 1.12360 1.15327 1.22088 1.22224
Chryssne 1.11392 1.08629 1.12381 117478 1,179%1
bis¢Z-Ethylhexyi)phthalate 67057 50096 91338 50758 90337
Terphlﬂvl4d1$ L8527 1.03643 1.24725 1.18543 1.12976
Di-n-pctyiphthalate 1.82533 2.15541 1.87757 2.07480 2.05%71
7, 12-Dimechylbenz fal anthracene B1365 (79566 .TBTAS B4R 20455
denzo(b)flucranthens 1.78943 1.52673 1.66213 1.43759 1.71180
Benzo(k)fluaranthene 1.64053 1.54548 1.54305 1.53048 1.44016
Senzola)pyrene 1.38819 1.40317 1.48194 1.487371 1.3B459
indeno{1,2,3-cdlpyranae LB&170 1.18761 1.09197 1.11352 1.01853
pibenz(a,h)anthracene .87427 1.17539 1.05383 1.09305 1.01953
Benza(g,h,ilperylens .B0&02 1.15883 1.02577 1.04308 95595

cstammE SetAsTms seiEsmss Ssmsea

RF - Response Factor (Subscriptiis amount in ngful)
T - Avarsge Relative RatmtienETim (RT Std/RT Istd)
RF - Average Response Factor ;
%RSp -~ Percent Relative Standard éwi:tioﬂ
CORRn - Coefficient of correlation':(nth degree)
cce - Calibration Check Compounds (*) sPEC

Form ¥l Paga & of &

-

.752
973
92
975
596
1,087
1.0%1
1.113

1.00766
1,26915

1.10832
65420
1.73664
64002
.43634
1.16284
1.1357%
86017
1.09233
1.99856
31036
1.86520
1.56396
1.42906
1.05486
1.04321
.99813

% RSD

- System pPerformance Check Compounds (**)

CORR1

---------------------------------- tassm-

592858

782971
998910
S97316
599558
LHET334
999403
999513
599907
596937
LF98195
S98711
998972
795044
L558038
996458
LS9TS7
995775

CORR2 £CC SPCC

(Congadl.

(Cancayd.



73
I SZMIVOLATILE CONTINUING CALIZRATION CHECX

Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.: .
Instrument ID: HPO3189 Calibration Date: 06/28/95 Time: 13:03
Lab File ID: >V6303 Init. Calib. Date(s): 06/27/95 06/28/95
Min RRF50 for SPCC(#) = 0.050 Max %Drift for CCC(*) = 20.(
ACTUAL] TRGE |
COMPOUND RRY RRFB0Q CONC CONC DRIFT
i —— e i - i T A T e | R e e | SFEESDESIZISEE
Pyridine 2.317) 1.488 82.20 80.0 -2.8
N-Nitrosodimethylamine 1.387 .878 81.02 80.0 -1.3
2-Picoline 2.032] 1.292 8L.41} . -1.8
Phenol * 2.465| 1.514 78.60 . 1.8%
Aniling 2.642| 1.580| 76.53 . .
bis(2-CRIoTrGethyl) echer 1.644 .969 75.43 .
2-Chlorophenol 1.953| 1.238 8l.18 -1.
1,3-Dichlorobenzene 2.266| 1.408 79.53

»

1,4-Dichlorocbenzens * 2,274 1.404] 78.99

Penzyl alcchol 1.012 .635 80.30

1,2-Dichlorckenzens 1.931) 1.183 76.10

2-Methylphencl 1.634| 1.03%9 81.38

2,2’=0 is(l—CﬁIoroEréggnej 4.322| 2.682| 79.45
Jether 2

2 ¢ % 9 2 & ¢ % . » & & 3 &

0000000000000V 00O0C0C00O0OO0COOOOO0OO0000
'

bis(2-Chlorodthoxy)methane_| .677| .4231 79.94
2,4-Dichlorophenc * ,488| .311| 81.53
1,2,4~Trichlorobenzene .5568 . 357 82.19

¥

L3 B =10 = ~ T LA OV I D s Rad L O 1 10 ] =l ~JAD B LI (h (R~ W 00

bis(2=-Chloroisopropy 4,322 .682| 79.45 .
4-Methylphenol 1.545 .885 73.51 8.
3 or 4-Methylphemnol 1.545|  .885 73.51 8.
Acetophenone 5.6451 3.435 77.89 2.
N—Nitrgsg-di-n-propyIam;ne__# 1.357 .872 83.41 -4.3%
o~Toluidine 3.398) 1.872 71.74 10.
Hexachlorcethane .9686 . 606 80.33 -.
Nitrobenzene .658 427 83.11 3.
Iscphorone 1.164 . 729 80.17 -
2=-Nitrophenol *  ,319 .22 88.47 -10.6=*
2,4-D@meth¥lpﬁéﬁﬁl .566 .380} 86.00 -7.5¢
Benzeic acid 401 .269 81.38 -1.
1.
2.
2.

4 G0 0% 00 00 00 00 00 (0 03 00 00 67 63 49 G900 (3 00 O3 03 O 00 03 (0 ) Q3 (0 (0 QO 00 02 03 ) OO 0
0000000000000 000000D000OO0000000000000

a 8 ® & @& & & ® 8 s & » @ " % # & = @

Naphthalene ‘ 1.498 .938 80.19

4-Chlorecaniliné .686 .439 81.83 -
Hexachlorobutadiena * ,368 237 82.48 -3.1*
4=Chloro=-3-methylpheno * 499 .330 84.71 -5.9%*
2=-Methylnaphthalene . 953 .510 81.98 -2.5
Hexachlorocyclopentadiéne_ . 754 .534 83.12 -3.9
2,4,6-Trichlorophenol * 748 .475 81.27 =1.6%
2,4,5-Trichlorophenol . 779 .535 87.97 =10.0
2=-Chloronaphthalene 1.95.| 1.206| 78.91 1.4
2-Nitrocaniline .824 .564 g81.85 -2.3

FORM VII SV-1 ' 1/87 Rev.



. 7C
SEMIVOLATILE CONTINUING CALIBRATION CHECX

.Lab Name: LANCASTER LABS Centract: .
T.ab Code: LANCAS Casea No.: . SA5 No.: . SDG No.: .
Instrument ID: HPQO3l29 Calibration Date: 06/28/95 Time: 13:03
Lab File ID: >V&303 Init. Calib. Date(s): 06/27/95 06/28/95
Min RRF50 for SPCC(#) = 0.050 Max %Drift for CCC(*) = 20.0%
ECTUAL TRUE 3
COMPOUND RRF RRF30 CONC CONC DRIFT
=ﬂm===============-'======= - ey | GEINESSRITIT | S e ——— b 4 ==ass===
Dimethylphthalate 2 278] 1l.441 81.01 80.0 -1.3
1,3~Dinitrobenzene .0C0| 0.000 0.00 820.0 100.0
2,6-Dinitrotoluene .485 .341 82.33 80.0 -2.9
Acenaphthylene 3.032| 1.924 8l.21 80.0 -1.5
3-Nitrecaniline .550 . 360 83.65 80.90 -4,6
Acenaphthene * 1,933} 1.213 80.30 80.0 —.4%
'2,4-Dinitrophenol # .293 .193 78.49 80.0 1.9%
4-Nztrc hencl ? -313 204 83.41 80.0 -4,3%
Dikenzotfuran 2.589! 1.637 80.92 80.0 -1.2
2, 4=-Dinitroctoluene 717 .455 81.37 80.0 -1.7
1-Na phthylamine 2.203| 1.373 79.79 80.0 .3
—Naﬁhthglamlne 1.893) 1.201 81.17 30.0 -1.3
Diet thalate 2.216] 1.348 77.87 80.0 2.7
—Chlcrophenyl—pﬁenerfﬁer 1.065 . 672 80.73 80.0 -.9
Fluorene 2.011} 1.256 79.99 80.0 .Q
4-Nitreaniline . 5086 .319 74.55 80.0 6.3
4, S-Dlnltro-z-metnylpnenoI .216 .143 85.12 80.0 ~6.4
N—Nltroscdlghenylamlne (L) _* .880 .57% 83.66 . 80.0 -4,6%
. 1,2-Diphenylhydrazine 1.592| 1.032] 82.99 80.0 -3.7
‘ . ilBromophenylophenylether—| .434| .223| 86.30| 80.0| -7.9
| Hexachlorckenzene L .592 .380 82.25 80.0 -2.8
Pentachlorcophencl .316 L2011 77.16 80.0 3.6%
Phenanthrene 1.802| 1.116 79.31 80.0 .9
Anthracene 1.821] 1.136 79.86 80.0 .2
Carbazole 1.812 .925 73.44 80.0 8.2
Di-n-butylpncnalate_ 2.031} 1.136 71.63 80.0 10.5
Fluoranthene ——% 1.770]{ .972| 70.30 80.0 12.1%
Benzidine 1.111 .615| 283.70 320.0¢ 11.3
Pyrene 2.779( 1.520 70.02 80.0 12.5
Butglbenz Iphchalate__ | 1.024 +617 72.24 80.0 9.7
-Dich orobenzidzne .698 .476{ 79.95 80.0 .1
Benzc(a%hnthracene 1.861) 1.148 78.96 80.0 1.3
bis(2~-Ethylhexyl)phthalate__| 1.376 .822 76.45 80.0 4.4
Chrysene 1.817] 1.134 79.85 80.0 2
Di-n-ccty %gntﬁﬁfﬁfa * 3,198| 2.097 83.38 80.0 -d, 2%
7,12- Dimethylbkenz[aJantnrace| 1.297 .882 §7.11 80.0 -3,9
Benzo fluoranthene 2.664| 1.754 84.28 80.0 -5.3
Benzo k fluoranthene 2.502] 1.558 79.71 §0.0 4
(1) Cannot be separated from Diphenylamine
FORM VII SV-1 1/87 Rev.



7C con

ot .
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name: LANCASTER LABS
Lab Code: LANCAS
Instrument ID: HP03189
Lab File ID: >V6303
Min RRFS50 for SPCC(#) = 0.050

Case No.:

Init. calib. Date(s):

06/27/95

Contract: ..
- SAS No. : . L ] SDG No. : ,.
Calibration Date: 06/28/95 Time: 13:03

06/28/95

Max %Drift for CCC(*) = 20.0

' ACTUAL] TROE %
COMPOUND i KRF RRF30 CONC CONC DRIFT l
Benzo(a)pgrene 2.286{ 1.529 85.57 80.0 ~7.0
Indeno(l,2,3-cd)pyrene 1.687| 1.088 82.51 80.0 -3.1
Dibenz(a,h)anthracene 1.669| 1.074 82.38 80.0 ~3.0
Benzo(g,h,i)perylene 1.597| 1.022 81.89%9 §0.0 -2.4
= | mmrereas | me==mTTENR SEEAEEIETE | RSN T - o
2-Fluerophenol 1.822! 1.151 80.89 80.0 -1.1
Phenol-d 2.139¢{ 1.296 77.58 30.0 3.0
Phenol-46_ 2.139f 1.298 77.58 80.0 3.0
Nitrobenzene- - .634 .421) 84.95 80.0 -6.2
2~Fluorobiphanyl 2.200| 1.367| 79.351 80.0 .6
2,4,6—Tr1bromopheno1 i .523 .341 83.36 8§0.0 -4.2
Terphenyl-dl4 1.748 . 973 71.24 80.0 11.0
(1) Cannot be separated from Diphenylamine
FORM VII SV-2 1/87 Rev.

genzidine level in the 50 stardard {s 200 ng/ul.



ouality Control Summary

where quality is a science. ", Surrogate Recovery

4[} | ancaster Laboratories | y

--

Lancaster Laborator

Festicides

Matrix: WATER

| e | Sample | s1 | s2 | s3 | s& | OTHER |
| Sample Wo. | Code | (DCBY [{TCX) Jcoxyy  JCbCAn) | |
| | ] i | { | |
|aLxés9 |BLKG/® | 8 | 57} | } |
jLCs&/9 JLCSE/9 jwo | 7| | | |
|LESDE/? |LCSDE/9 | ss*| 7 | | [ |
|BLKE/12 [BLX&S12 | 83 | %5 | | | |
|32607%  [upen2 | 66 [ 7% | I I j2*
| I A ] | | | 1
I | 1 | l ] | |
| | ] | ] | I |
] | | | | | i |
| | | | | | | |
| i | i | I | |
| | | | | ! | }
| { ] | | | | }
| | | I | | | ]
| } ] | | | | |
! | | ] | i I |
| | | | | 1 ] |
] | J | | | ] |
; | | | } | | |
| | | | | | | ]
| | ] | | | l |
| i | | | I | |
| | | | | I } |
| | | ] i ] | |
| I ! | | | | |
| | i | ] | i |
i | | | | i ] |
| | | i | § | |
| i | ] | ] I |
| | | I i | [ |
- 1 7
BC REC Limits
Low Nigh
51 (0CB) Decachlorobiphenyl &0 120
§2 (1CX)  Tetrachtorometaxylene &0 120

$3 (OXY) Oxychlordane
€4 (DCAA) 2,4-Dichlorophenylacetic Acid
S5 OTHER

* » Surrcgste Recovery is outside specifications.
# = No estobiished limits
D = Surrogates diluted out I = Interferences present

Comments:

85, InC. » 2425 New Holland Pike, PO Box 12435, Lancasier, PA 17605.2425 » 717-656-2301 Fax: 717-656-2681



P

. guality Control Summar
| ancaster Laboratories . '
Wherequalny:sasc:enca Method Blank
Pesticides
Matrix..: WATER
i
|Sample Information || Blank Contamination Information |
1
| LLI | Sample 1 | | Anslysis | Glank | | i
] Sample ¥e. | Code Il CAS Number| Compeund | Date | Result | Units | LO0Q {
= [[ 23
|BLREST |BLKE/S || 319-8¢-6 | alpha-BHC | 0674795 | ND juast | 0.0
[LEsss® 1LES6/9 || 319-85-7 | beta-BKC | 08714795 | ND | west | 0.01 |
jLespes? jLespas? 1] 319-86-3 | delta-BHC | 06/14/95 | Ho fug/l | 6.01§
1 i I] 58-89-9 | gaema-BHC (Lindane) | 6714795 | wo_ /| 0.01]
i | || 78-44-8 | Heprachior | 06/14/9% | T o | v/t 1 0.0% |
] ] {] 309-00-2 | Aldrin | 06/14/95 | HD Jwst | 0.01 ]
[ i |] 102¢-57-3 ) Heptachlor epoxide | 08734795 | ND | wst | 0.01 |
| 1 || $59-98-8 | Endosuifan 1 | 06714495 | ] [ vast | 9.01 ]
| | 1| 60-57-1 | bisldrin | 08714795 § ND | wast | 0.0% |
I l || 72-55-9 | 4,4!-DDE | 08714795 | ND - }ug/t ] 0.0% |
l ] || 72-20-8 | Endrin | 06714795 | ND ] wast | 0.01]
| i 1] 35213-45-9| Enclosulfen 11 | 06716795 | N | wast | 0.01 ]
1 | 1] 72-54-8 | 4,47-DDD | 0571495 | W | st | 0.0% |
] ] 1] 1031-67-2 | Erdcsulfan sul fate | 08734795 | ND juast | 0.03 |
i | || 50-29-3 | &,47-00T | 08714798 | D | wst | 0.01 ]
i I || 72-43-5 | Methexychtor | 08/14/95 | WD fugst | 0.05 |
| | {| 53494-70-5| Endrin ketone ] 06414755 | WD jwgst | 0.1 ]
| ! 1 5103-71-9 | aipha-Chlordane | 06236795 | W et | 0.0% ]
| | || 5103-74-2 | gamma-Chiordane | 06714795 | ND | wt | 0.0t}
1 | || 8001-35-2 | Texaphene | 06714798 | ND jurt | (|
i ! {] 12674-11-2] PCB-1016 ] 06714795 | MO just | V]
| [ [] 11104-28-2] PLs-1221 | 06714795 | ND lwst | 1}
| | || 11141-16-5| PCB-1232 j 0614795 | ] | vt | Ll
| | 1] $3489-21-91 Pc8-1242 | 06714795 | HD ] weil | 1]
i | |} 12672-29~6] PCB-1248 | 06714795 | ND | wast | 1]
I | || 11097-69-1] PCB-1254 [ 0&714/95 1 W lwt | 14
[ | 1| 11096-82-5| PCB-1260 | 06714795 | ND Juwst | V]
| | [} 7421-39-¢ | Endrin aldehyde | 06716795 | ND |ugst | 0.9
i 1 I} 12789-03-6] Technicsl Chlordane | 06714795 | ND fug/it | 0.3
| | 1 I i | | } |
| | I ! | i | | |
! T ! 1 | I I | I
{m
COMMENTS: Abbrevistion Key

Lancaster Laboratories, Inc. e 2425 New Hob

[ o= = Aralysis not regquested
| WD = None detected

| ¢ = Estimated value below LOQ
| 100 = Limit of Quantitaticn

| * = outside Specifications

l Ll

and Pike, PO 5ex 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax: 717-656-2681



Quatity Control Summary

4'} | ancaster Laboratories

Where quality s 3 science.

Unspiked Sample #.,.,:23310418KGD
Spiked Sample #......:
Spiked Dup Sample #..:2331041M80

Matrix Spike/Metrix Spike Duplicate

Pesticides

satrix: water

} This MS/MSD ! | spite | Sample | M | Mso | wms | msD | oc | ] e E

| asplies 12 the H | Ades | Cong | Conc | Cenc | % % | Limits | PO |Limitgj

| foltowing semies || Gompaund botus/Uy | Cugsly | (ussty | tussty | REC | REC | REC | | R0 |
|

[13228LK6/22 _Ii alpha-BHC ] e.200 | W | 0.207) 0.194 ) w03 | 97 [go-132) & | 30 E

|2331034 || beta-8HC | 0.200 | w | 0204 ] 0.200]102 | 100 |7 -120] 2 |

2331038 || delzs-GHE | 0.209 | N | 0,166 0.173 | 83%] 86 |78 -126 | 4 30|

2331038 || gunme-BKC (Lindare) | oz00] wo | 0.201 0.185 | 101 98 |68 -120 3 30 |

]233103¢ || Heptachior | .9.200 W | 0.1%0 ] 0.185 ] 95 %3 |60 -120 Fd 30 |

|2331040 || aldrin | 0.200 W | e1e2 | 0.141 71 | 70 |3&-120 1 30 |

233104 18KGD || Heptschlor epoxide | o.200 W | 0% | 088 ) 97 | 3 [es -120 4 30§

233104 1MS {| endosulfen | 0.200 Mo | 0.1%% 0.193 | 100 97 |es -120 3 30 |

{233104 1m$0 |] Dieldrin 0.200] wo | 0,203 0.1%5 | 102 8 |a3 -120 4 30 |
[| &,4°-00E | o.200 wo | 0.206 | 0.201 ] 103 | 101 |74 -120 2 30 |
|| Erdrin | o0.200 M | 0.239] 0.260 |19 {120 |7e-v20) 0 ] 30}

| {| Endosulfan 11 0.200 W | 0.212 0.212 | 106 | 106 |&7 -120 o 36 |

| i} ,&*-D0D 0.200 s | e 0.228 | 114 | 1% |75 -128 0 |

I {| Endosulfan sulfate | o0.200| WO 0.213 0.210 | 108 ] 103 |74 -120 1 38

[ I &,47-00T { 0.20 N0 0.204 0.204 | 102 02 (7t -120 a 30

| |} Nethoxychlor 0.200 No | 0.218 0.231 | 168 | 11& [&3 -120 T 30

| it Endrin aldehyde 0.200 | HD 0.209 0.208 | 104 106 [&8 -120 [+} 30

l {| Kepore | 10,090 N 2.937 3.053 | 29 30 |22 -120 4 3

| i | ! |

| f | |

J [ | | | ] |

| I | I I | | l |

| I | | | | | I

f 1 I |

! 1] | |

1 1| | | | ]

H I ] | |

f 1 | ! |

[ 1! i ! | | | I

i -1l ! | i | | | | { |

| 1! i | | | |

| i ! | | I |

| ]

ABBREVIATION KEY |commEnTS:

MS = Matrix Spike
kSO = Matrix Spike Duplicate
ND = None Detacted

RPD = Relative Pereent Difference

=== = Aralysis not requested
# = Mo established limits

* » Ourside specifications

D = Detection Linit

Lancasier Laboraiones, Inc, » 2425 New Hollang >he, PQ Sox 2425, Lancaster, P& 17605-2425 » 717-656-2301 Fax 717656268



ity Control Suma
(l} Lancaster Laboratories ustity € "'
B I ‘ qualrry:s a8 sclence. * t ab Control Spike/Lab Controt Spike Dupiicate
. Pesticides
Unspiked Sample [ SR (BLKS/?
I spiked Sample #......: 1LCS/9
spiked Dup sanple .. 1LCSDE/? Matrix: WATER
saszssxzsssuxs 1
: This Lesaeso || | spike | 8xep | tes | tesdp | €S eso | o€ | | o |
I | epplies to the || Added | Comc | Come j come | 2 | % | Limits | RPD  |Limits|
| following samples || Compound | otogsty | otupsld | Cua/t) | cug/ld | Rec | mec | REC | | P |
| =] |
|sLx&/9 || elpha-BHC | ©.205 | e | 0,189 | 0.183 | 82 | &9 |ao =132 | 3 ] 3 {
I |LEs8/9 || gamma-BHC | e.202 | W | 0.189 I Fe | 8 | a7 |86 -120 i 3] ;|
|LEsD8/9 || beta-8HC ] 0.1%2 | W | 0.7 ] 0.1%0 | ¢2 J o9 76120 6 | 30|
|8Lxé/12 || Heptachlor I . H | W | 0.183 | 0.158 } MY &7 |60 -h20 | 31 30
| 2326074 || defta-BHC | 0.8 | w | 0.6 | 0.178 ] 2% | 96 |76 -126 ] 71 I0
I | ’ || atdrin o { N | 0.154 | .59 ] 80 | &% |53 -120 i 3] 30|
{ || Heptachlor epoxide | 0.1% { W | 0.189 | 0.16& | 8 | 8 |&& <120 ) 3] 304
| }] Endosulfan 1 | 0.200 l w | 0190 i JAP5 ] $5 ] 98 |66 120 | 3] |
| |} 4,4¢-DDE | o0.211 ] N ] 0.1&0 ] 0.136 | & ] a8 |74 -120 | 3| 30 }
I | }| pieldrin | o.202 | w | 0.175 | !‘I } a7 | % &3 -120 | 31 30|
| || Endrin { o.232 | W | 0219 | 228) 9 | 98 |60 | 4 ] 30|
| |l 4,42-D0D | 0.233 | | 0.1 | II 2‘.“ ] 8 | 86 |75 -126 1 1] 30|
| || Endosulfan 11 | 0.1%% ] s | 0.184 l 0. 152 | % | ¢& |&7 120 | 4 | 30 |
l 1 1| ¢,4*-007 i o0.201 i NG l 0.1%2 ] 0.1 | %6 | 95 |71 -12D i 1} | 3¢ |
| || Encrin atdehyde j .26 W | 0.1 { o200 88 | 29 je8-120| & | 39}
| || Endesuifan suifate ] 0.215 ) X ] 0% ] o.209 | #0 | 97 7% 120 | T 1 30|
l {] Methoxyehlor ] 0.22 | w | 0.203] 09| 3% | % js3-120) 8 | 30|
.1 i [ 1 1. bk
] 1 I I | | | | | ] | |
} H | | | | | | | | | ]
| 1 | | | | | | ] | ] |
| ] | ! | ! | | ] I | |
i I i i | ] | | | | | |
| 1] ] ] ] | | | | | l }
| | | | | | | I | | i |
| | | | | | | i i | | |
| " | | l i | | I | | !
| i | | | ] i | | ! | |
| H | i | | | | | ] ] |
[ Rl | i | | I | |
| 1 | ] | | | | ] I l |
] 1 ] ] | | | 1 | ] | '
I prveee a® w|
| ABSREVIATION XEY ' |
JLES = Lab Contrel Spike LCSD = Lab Control Spike Duplicate|
[ND = Hore Detecind «== = Analysis net regquested |
|k#D = Relative Percent Difference H
[# = No established Limits = = Outside Specifications i
I | .

COMMENTS:

Lancaster Laboraiories, inc. o 2425 New Holland .Pil:e. PO Box 12425, Lancasier, PA 176052425  717-656-2301 Fax; 717-656-2681%



1

initial Calibration .Summary for Calibration file C:\CP\DATAL\1C11165.CAL

ancas

i

e
P
SRR A
e
G

r =]

Where quality is a science.

1ast Updata 06-16-1995 11:05:43

f:QMPOUND

TEX

alpha~BHC
zamma~SHC
ngta-sHl
“eptzchlor
selta-8HC
aidrin
Fept.2pox exe
3. Chlordane
. Chlordane
ndosuifan I
.47 =0DE
izlarin
adrin
.a"-00D
adgsylfan II
LAt -00T
rdrin aldehyde
Iade. sulfate
~ethoxychlor
£adrin Ketone
ucB

PO LY

(o

Hh 4L 1 g n

2.9

4,47 -0DT Breakdown=__.

FROH_RT HID POINT

tor

11.24
l4.81
15.88
17.21
18.76
19.12
20.50
23.32
24.19
25.02
25.13
26.29
26.58
23.48
29.03
29.35
30.83

31.05°

31.81
36.53
37.3%
52.14

__z?_?/;ndrin Breakdown=

e

<ralyst: :

11.29
14.86
16.93
17.26
18.381
19.17
20.55
23.39
24,25
25.09
25.20
26.36
26.73
28.55
29.10
2%.42
30.70
31.12
31.38
36.61
37.%8
£2.21

carcmparfect Yersion Laneg

Qate:

11.34
14,91
16.98
17.31
13.846
19.22
20.40
23.46
24.33
25.16
25.27
26.43
24,82
28.62
29.17
29.49
30.77
31.19
31.93

36,69

37.45%
52.28

AVERAGE
TO RT RESPONSE FACTO RS0

2913523 7.88%
5611429 11.44%
47046281 4,.33%
1960863 8.80%
3744529 3.43%
4897620 1.69%
3787456 4.39%
3346413 + 4.08%
2369553 5.38%
32230%4 5.53%
2957528 5.32%
T 3215387 4.74%
2979424 2.74%
2301405 7.84%
22725851 6.00%
2415656 3.16%
2195278 25.05%
1510423 3.23%
1496053 2.57%
657429 33.82%
1483419 2.62%
594011 12.57%

L []

% Data File

%t Total Breakdoqﬂf

5744;/%§>

—

Z



L e e e = T

el ia a

cal file = C:\CP\DATA1\1C11165.CAL Version number =

ibrati

N Lo : T
-“?rzh Lancaster Laboxratorlss

i§ @ w* Where quality is a science.

-

cal file date = 06-15-1993 08:55:40

=xternal standard calibration.

Default injection volume =

reference peak area

1 TCX Min RT= 11.24 Ret Time= 11.29 Max RT=

reject

1 Area reject = 1500

Run Number: 1C11165

11

= 1560 Sample units = ug/ml

\o reference peak for this compaund.
va internal standard for this compound.
.1 Llow Alarm amount = 0

Bigh Alarm amount =
Component constant

= 0

Quantitation will be by peak height.
HEIGHTHEIGHT/Amt Source

LEVEL  AMOUNT

11.34 window= .05

Date Updated

0.00200
0.00800
0.01600
0.04000
0.08000

h b Wb

5474
24294
46155

109220
214275

32372.0E+02 1C11163.03A
30367. TE+Q2 1C11165.04A
28846.9E+02 1C11165.05A
27305.1E+02 1C11165.06A
26784 .4E+02 Manual

Fit type = Average CF with equal weighting
coef of determinations .9836729 Ave error=6.10714

Height = 00.€00 +29.135205+X"1
Average CF (EPA method 8000} = 2013522.75 with %RSD = 7.856%

06-15-1995 08:45
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:35

rt — Sinsle Component




Lancastexr ;=§;t>c>:r=11:c>x~j;g;=s

-3
ég? Where aquality is a science.

@ gy |
Iﬁﬁt'al ga;ibrétigg Report — Single Component
Run Number: 1C111635

~al file = C:\CP\DATAI\ICI[163.CAL Version nupber = 11

-a] file date = 06-15-19585 08:55:40

zyternal standard calibration.

-efzult injection volume = 1 Area reject = 1300
seference peak area reject = 1500 Sample units = ug/ml

2> alpha-BHC Min RT= 14.31 Ret Time= 14.S6 Max RTs 14.91 Window= .03
vo reference peak for this compound.
~o internal standard for this compound.
High Alarm amount = .1 Low Alarm amount = 0
~omponent constant = 0
mantitation will be by peak height.
LEVEL  AMOQUNT HEIGATHE IGHT/Amt Source Date Updated

0.00100 6723 &7227.1E+02 1C11185.03A 06-15-1995 08:35
0.00400 22213 55533.5E+02 1C11163.04A 06-15-1995 (8:46
0.00800 43389 54236.9E+02 1C11165.05A 06~15-1995 08:46
0.02000 103789 51894,3E+02 1C11165.06A 06-15-1995 08:46
0.04000 206759 51685.7E+02 Manual 06-15-1995 08:53

T EE G aE e e
"

wy S kD

Fit type = Average CF with equal weighting
Coef of determination= .9884131 Ave errors7.3483%

feight = 00.200 +56.116=08*X"1
sverage CF (EPA method SO00} = 5611628.5 with %RSD = 11.436%
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1 Calib tio =

ab t i
is a sclience.

mal file = C:\CP\DATAI\1C11163.CAL Version number =

‘2l file date = 06-15-1%
:yternal standard calibr
-efault injection volume
aference peak area reje

3 pgamma-BHC Min RT= 1

95 08:55:30

ation.

= | Area reject = 1300
ct = 1500 Sample units

Run Number: 1C11183

il

ug,/ml

6.88 Ret Time= 16.93 Max RT= 16.98 Window= .05

io0 reference pezk for this compound.
s internal standard for this compound.

iigh Alarm amount = .1
"omponent constant = 0
wwantitation will be bv

Low alarm amount = 0

peak haight.

LEVEL. AMOUNT HEIGHTHEIGHT/Amt Source

PDate Updated

- — e

0.00100 3689 49892.2E+02 1C11165.03A

0.00400 19246 48116.0E+02 1€11165.04A

0.02000 91366 45683.1E+02 1C11165.06A

1
2
3 - 0.00800 37537 46920.9E+02 1C11165.05A
4
b

0.04000 178827 44706.3E+02 Manual

Fit type = Average CF with equal weighting
.9951826 Ave error=3.2910%

Height = 00.e00 +47.084e05%X"1 .
$000) = 4766381.0 with %RSD = +.327%

Coef of determination=

Average CF (EPA method

06-15~1995 08:45
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:55

— Sinzle Component
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. - 4,35 Lancastex Laboratories
C - .g% " Where guality Is a science.
- Q
n

it ia 1i tion Report — Singsle Component

I Run Number: 1C111635
' ~al file = C:\CP\DATAI\IC11165.CAL Version nupber = 11
-a] file date = 06-15-1995 08:35:40
zxternal standard calibration.
' =efault injection velume = 1  Area reject = 1500
reference peak area reject = 13500 Sample units = uz/ml

' 4 beta-BHC Min RT= 17.21 Ret Time= 17.26 Max RT= 17.31 Window= ,03

o reference peak for this compound.
i l Vo internal standard for this compound.
qigh Alarm amount = .1 Low Alarm amount = 0
Component constant = 0
Siantitation will be by pesk height.
LEVEL  AMOUNT HEIGHTHEIGHT/Ant Source Date Updated

v

0.00100 2232 23322.8E+02 1C11163.03A 06-15-1995 C8:435
$.00400 7954 19885.3E+02 1C11165.044 06-15-1995 08:46
0.00800 15645 159555.6E+02 1C11165.054 06-15-1995 08:46
0.02000 36841 18420.7E+02 1C11165.06A 06-15-1995 08:46
0.04000 71435 17858.8E+02 Manual 06-15-1993 08:53

- e
(¥ PR PUN N

Fit type = Average CF with equal weighting

| Coef of determination= .9827707 Ave error=6.0137%

Height = 00.e00 +19.609e05*X"1 '

average CF (EFA method 8000) = 1960863.373 with ZRSD = 8.803%
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ibration eport — Single Compeonent
Run Number: iC11165

-al Tile = C:\CP\DATAI\1C11165.CAL Version number = 11
‘al file date = 06~-15-1995 08:55:40

xternal standard calibration.

afault injection volume = 1 Area reject = 1500

reject = 1500 Sample units = ug/nmli

RT= 18.76 Ret Time= 18.381 Max RT= 18.86 Window= .03

-
-

reference peak for this compound.

‘o
‘ ‘a internal standard for this compound.

tigh alarm amount = .1 Low Alarm amount = 0

smponent constant = 0

wantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source Date Updated
1 0.00100 3894 38637.7°E+02 1C11185.034 06-15-1993 08:45
2 0.00400 15372 38430.9E+02 1C11165.04A 06-15-1995 08:46
3 ~  0.00800 30047 237558.4E+02 1C11165.05A 06-15-1895 08:46
+ (. 02000 72512 36266.2E+02 1C11163.06A 06-15-19935 08:46
5 0.04000 = 144135 36033.$E+02 Memal 06~-15-1995 08:35

.Fit type = Average CF with equal weighting
coef of determination= .997115 Ave arror=2,7731%
Height = 00.e00 +37.443e05+X"1
szverage CF (EPA method 8000) = 3734529.235 with %RSD = 3.428%



o %,ﬁgA'I.ggglszgggs1:gz;: Laboratories

_Where qualzty'zs & science.

I, calibration Report — Sinesle Component
Run Number: 1C11165

~a] file = C:\CP\DATAI\1C11165.CAL Version nusber = 11

‘al file date = 06-15-1995 08:535:40

yternal standard calibration.

efault injection volume = 1  Area reject = 1500

-eference peak area reject = 1500 Sapple units = ug/ml

5 delta-BHC Min RT= 19.12 Ret Time= 19.17 Max RT= 19.22 Window= .05

0 reference peak for this compound.

o intarnal standard for this compound.

iirh Alarm amount = .1 Low Alarm amount = 0
‘omponent constant = 0

Jantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 4971 49707.6E+02 1C11163.03A 06-15-1995 08:45
2 0.00400 19958 49855.2E+02 1C11163.04A 06-15-1995 08:46
3 0.00800 39174 48968.0E+02 1C11165.054 06-15-1995 08:46
) 0.02000 96375 48187.5E+02 1€11165.06A 06-15-1995 08:46
3 0.04000 192491 48122.7E+02 Manual 06-15-1995 08:53

Fit type = Average CF with equal weighting

Coef of determination= .9993891 Ave error=1.3430%

Height = 00.200 +48.975e05*X"1

iverage CF (EPA method 8000) = 4897620.3 with %RSD = 1.887%



‘Eh Lancastexr Laboratories

Where quality is a science.

Initial Calibration Report — Single Componant

Run Number: JCI13163

-al file = C:\CP\DATAI\1C11165.CAL Version pumber = 11

-al file date = 06-15-1995 08:55:40

:vternal standard calibration.

~efauit injection volume = 1 Area reject = 1500
-aference peak area reject = 1300 Sample units = ug/ml

+ aldrin Min RTs 20.5 Ret Time= 20.55 Max RT= 20.6 Window= .05

"o reference peak for this compound.

va interna) standard for this compound.
Zigh Alarm amount = .1 Low alarm amount = 0
Jomponent constant = 0
Juantitation will be by peak height.
LEVEL  AMOUNT HEIGHTHEIGHT /amt Scurce Date Updated

0.00100 3002 39015.2E+02 1C11165.03A 06-15-1995 08:43
0.00400 15756 39390.7E+02 1C111635.03A 06-15-1995 08:46
. 0.00800 30050 38687.1E+02 1C11165.05A 06-15-1995 08:46
0.02000 73533 36766.7E+02 1C11165.06A 06-15-1995 08:46
0.04000 142053 35513.2E+02 Manual 06-15-1995 08:35

[ R YR P [V Ry P

Fit tyvpe = Average CF with equal weighting

coef of determination= ,9924871 Ave error=3.7071%
Haight = 00.e00 +37.875e05%X"1 '
sverage CF (EPA method $000) = 3787456.0 with %RSD = 4,391%
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-al file = C:\CP\DATAI\IC11165.CAL

l‘—
3& Lancastel L=£1t>c>1?§;1:5217;;¢=;§

%gf Where guality is a science.

- Sinsle ::52“0125211£2111:

1.&1.1 alib tic Report

Version number =

‘a]l file date = 06-15-1993 08:55:40

:xternal standard calibration.

.efault injection volume = 1  Area reject = 1500

‘eference peak area reject = 1300

‘ Sapple units =

Run Number: 1C11163

ug/ml

3 Hept.epox exo Min RT= 23,32 Ret Time= 23.39 Max RT= 23.46 Window= .07

:a reference peak for this compound.
‘o internal standard for this compound.

:igh Alarm amount = .23 Low Alarm
‘omponent constant = 0

wantitation will be by peak heigh
LEVEL  AMOUNT HE IGHTHEIGHT /Amt

amount = 0

t.
Source

Date Updated

0.00100 3537 33366.=
0.00400 13621 3403

0.02000 64620 32310.1

h 4 L 1o =

Fit type = Average CF with equal
Coef of determination= .9961092
Height = 00.e00 +33. 464e05*X"1

E+02 1C11165.03A

2.7E+02 1C11165.044
G.00300 26877 33596.8E+02 1C11165.03A

E+02 1C11165.06A

0.04000 127979 31994,.6E+02 Manual

weighting
Ave error=3.1333%

06-15-1995 08:45
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:46
06-15-1995 08:35

average CF (EPA method $S000) = 3346413.0 with %RSD = 4.083%



nalyvst:
zeviewed & Approved by:
chromperfect Version Lanc

zal file
-2l file date = 06-15-1993% 12:07
tvternal stapdard calibration.

Jefault injection velume = 1 Area reject =
;aference peak area reject = 1300

Repoxrt

',‘.'.
_zzfi___;___l__5:L__L_;h__;;é;Ja;asazz_____”za__;c;_ﬁ

3_ L,z;rac:atsaj;e:;; ;,zzt>c>1r£11:<>xr:Le==5

ﬂ?’ Rhere quality Is a qczence

Single Component

Run Number 1C11163

= C:\CP\DATA1\IC11165.CAL Version number = 13
140

1500

Sample units = uvg/ml

3 g. Chlordane Min RT= 24.19 Ret Time= 24.26 Max RT= 24.33 Window= .07

Tcmponent constant = 0

so reference peak for this compound.
vo internal standard for this compound.
Jigh Alarm amount = .1 Low Alarm amount = 0

wwantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source

Date Updated

LIF PO E WY R BN )

0.04000 127306 31826

Fit tvpe = Average CF with equa
Coef of determination= .9931338
Height = 00.200 +33. 696e05%X"1
Average CF (EPA method 8000) =

0.00100 3661 36610.
0.00200 13711 34276.8E+02 1C11165.04A 06-15-1993 08:46

0.00800 27116 33895.3F+02 1C11165.05A 06-15-1993 08:46
0.02000 63738 31868.9E+02 1C11165.064 06-13-1993 08:46

QE+02 Manual

. SE+02 Manual

1 weighting

06-15-1995 12:07

06-15-1995 08:55

Ave error=4.3701%

3369533.

25 with %RSD = 5.88%

L

o/i5/55”

%? = Date:
Date:

/d6-15-1995 12:07:53

7

e —— —— — — ——  —



- H % % lLancaster Laboratories
l tg% W® Where quality is a science.
44
. {_gj__‘_&:_L@_l_Q_a_-l_MQt—iQ-ﬂ—R—eport — Single Component
l Run Number: 1C11163

23] file = C:\CP\DATAI\IC11165.CAL Version number = 12
~3i file date = 06-15-1995 10: 41:31

=yternal standard calibration.

safault injection volume = 1  Area reject = 1500

seference peak area reject = 1300 Sample units = ug/ml

10 a. Chlordane Min RT= 25.02 Ret Time= 25.09 Max RT= 25.16 Window= .07

:o reference peak for this compound. s
<o internal standard for this compound. :
1igh Alarm amount = .1 Low Alarm amount = 0

“omponent constant = 0

wantitation will be by peak height.

LEVEL  AMOWNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 3477. 34770.0E+02 Manual 056-15-1995 1041 -
2 0.00400 13287 33216.7E+02 1C11185.04A 06-15-19%35 08:46 . - &'
3 0.00800 25471 31838.7E+02 1C11165.054 06-15-1993 08:46
4 0.02000 62027 31013.5E+02 1C11165.06A 06-15-1995 08:46
3 0.04000 121283 30315.8E+02 Manual 06-15-1995 08:353

Fit type = Average CF with equal weighting

coef of determination=z .9929551 Ave errorz4.3490%

Height = 00.e00 +32, 231e05*X"1

average CF (EPA method 8000) = 3223093. 5 with %RSD = 5.533%

S
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~al file = C:\CP\DATAI\IC11165.CAL Version number = 1

ia alib Tt i

aboratories

ere guality is a science.

Run Number: 1C11165

2

-3l file date = 06-15-1995 10:41:31

zyternal standard calibration.

~efault injection volume = 1

Area reject = 1500

saference peak area reject = 1300 sample units = ug/ml

17 Endosulfan I Min RT= 25.13 Ret Time= 25.2 Max RT= 25.2

7 window= .07

vo reference peak for this compound.

Jo internal standard for this compound.
Jigh Alarm amount = .1 Low Alarm amount = O

~omponent constant = 0

Jantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source Date Updated
1 0.00100 3189 31890.0E+02 Manual 06=-15-1995 10:41
2 0.00400 12082 30205.5E+02 1C11165.04A 06-15~1995 08:46
3 0.00800 23611 25513.9E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 56296 28147.9E+02 1C11165.06A 06-15-1985 0B:46
5 0.04000 112475 28118.8E+02 Manual 06-15-1995 08:33

Fit tvpe = Average CF with equal weighting
Coef of determinations .9946629 Ave error=3.9610%

Height = 00,e00 +29,575e05+X"1
Average CF (EPA method 8000) =

2057528.25 with ¥RSD = 5.324%

b r£+ — Sinsle Component

L ]
-
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Where guality is a science.
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cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

- cal file date = 06-15-1595 08:55:40

External standard calibration.
nafault injecticn volume = 1 Area reject = 1500
neference peak area reject = 1300 Sample units = ug/ml

i2 4,4’-DDE Min RT= 26.25 Ret Time= 26.36 Max RT= 26.43 Windows .07

:io reference peak for this compound.
%o internal standard for this compound.
High alarm amount = .1 Low Alarm amount = 0
Component constant = 0
Guantitation will be by peak hesight.
LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated

0.00200 6941 34705.2E+02 1C11165.03A 06~15-1995 08:45
0.00800 25542 31927.1E+02 1C111635.04A 06-15~-1995 08:46
0.01600 51261 32037.9E+02 1C11165.054 06-15-19935 08:46
0.04000 122701 30675.3E+02 1C11165.06A 06-15-1995 08:46
0.08000 251390 31423.SE+02 Manual 06~15-1995 08:35

Ly 4 L b e

Fit type = Average CF with equal weighting

Coef of determination= ,9982487 Ave error=3.1134%

Height = 00.e00 +32.154e05*X"1 '

sverage CF (EFA meihod 8000) = 3215387.25 with SRSD = 4.74%

nitial alibration Report -— Single Component

Run Number: JC11163



) caster aborat
Where quality is a science.

l'll' §;== ial Calibration Repoxt =— Single Component
Run Number: 11165

~al file = C:\CP\DATAI\1C11165.CAL version numpber = 11

-2l file date = 06-15~1995 08:55:40

:xternal standard calibraticn.

-zfault injecticn volume = 1 ATea rejest = 1500
saference peak area reject = 1300 Sample units = ug/ml

i3 Dieldrin Min RT= 26.68 Ret Time= 26.75 Max RT= 26.82 ¥indow= .07

"

<a reference peak for this compound.

i internal standard for this compound.

4izh Alarm amount = .2 Low Alarm amount = 0

~smponent constant = 0]

Juzntitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated

0.00200 6G69 30344.1E+02 1C11165.03A 06-15-1995 08:435
0.00300 23950 29937.4E+02 1C11163.04A 06-15-1995 08:46
0.01600 48582 30363.6E+02 1C11165.05A 06-15-1995 08:46
0.04000 115342 28835.€E+02 1C11165.06a 06-15-1995 08:46
0.08000 235924 29490.5E+02 Manual 06~15-1995 08:55

[F I R PR RO

Fit type = Averags CF with equal weighting

Coef of determination= .9993864 Ave error=1.7040%

Haight = 00.200 +29.794e05%X"1

Average CF (EPA method 3000) = 2979423.5 with SRSD = 2,161%



Where gquality is a science.

cal file = C:\CP\DATAI\IC11165.CAL Version number

;al file date = 06-15-1995 08:35:40

zxternal standard calibration.
sefault injection volume = 1  Area reject =

14 Endrin Min RT= 28.48 Ret Time= 28.355 Max RI=

xo reference peak for this compound.

o internal standard for this compound.

4igh Alarm amount = .2 Low Alarm amount = 0
Component constant = 0

suantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source

5 E‘%h Lancaster I aboratories
Ik ‘

Run Number: JC11lé

1500
zeference peak area reject = 1500 Sample units

=z ug/ml

28.62 Window= .07

Date Updated

[FTI S PR O ]

0.08000 171820 21477.35E+02 Manual

Fit tvpe = Average CF with equal weighting

0.00200 5212 26059.1E+02 1C11163.03A
0.00800 18502 23127.7E+02 1C11165.04A
0.01600 35788 22367.7E+02 1C11165.03A
0.04000 88153 22038.2E+02 1C11165.06A

06~15-1995 038:45
06-15-1993 08:46
06~15-1995 08:46 .
06-15-1995 08:46
06~15-1995 08:55

Coef of determination= .9909449 Ave error=3. 3298”

Height = 00.e00 +23.014205%X71

average CF (EPA method $000) = 2301404.3 with %RSD = 7.838%

o

& B
- T
;1%é-t ial Calibraticon Repoxt — Single Component
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= i, nec texr ILab o es
 fax®  Where guality is a science.

ia alibratio ort — i 1 C o

Run Number: 1C11163

cal file = C:\CP\DATAI\1C11165.CAL Version number = 11
-al file date = 06-15-1995 08:55:40

Tyternal standard calibration.

sefault injection volume = 1 Area reject = 1500

zeference peak area reject = 1500 Sample units = ug/ml

-

15 4,4'-DDD Min RTs 29.03 Ret Time= 29.1 Max RT= 29.17 Window= .07

Ll

vo reference pesk for this compound.
<o internal standard for this compound.
4igh Alarm amount = .2 Low Alarm amount = 0
Jcmponent constant = o]
Juantitation will be by peak height.
LEVEL  AMOUNT HEIGHTHEIGHT /Amt Scurce Date Updated

0.00200 3016 25079.9E+02 1C11165.03A 06-15-1995 08:45

i

2 0.00800 17849 22311.1E+02 1C11165.04A 06-15-1993 08:45
3 0.01600 35776 22359.8E+02 1C11165.054 06-15-1995 08:46
4 0.04000 86084 21520.9E+02 1C11165.064 06-15-1993 08:46
3 0.0S000 178846 22333.8SE+02 Manual 06-15-1995 08:35

Fit type = Average CF with equal wveighting ‘
Coef of determination= .9983746 Ave error=4.0263%
¥2ight = 00.200 +22.726e05%X"1 T
sverage CF (EPA method 80001 = 2272550.75 with %RSD = 6.0%



Lancaste aboratorie
fhere guality is a science.

ali atico epoxrt — single Component

Rup Mumber: 1C11163

cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

cal file date = 06=-

15-1955 08:55:40

External standard calibration.
nefault injection volume = {  Area reject = 1300

reference peak area

16 Endosulfan II

wa reference peak f
vg internal standar
High Alarm amount =
Component constant

reject = 1300 Sample units = ug/ml

Min RT= 29.35 Ret Times 29,42 Max RT= 29.49 window= .07

3
-

or this compound.
d for this compound.

.3 Low Alarm amount = 0
= 0

Quantitaticn will be by peak height.

LEVEL  aMOUNT

HEIGHTHEIGIT/Amt Source Date Updated

————

1 0.00200

2 0.00800
3 0.01600
4 0.04000
3 0.08000

5009 25047.1E+02 1C11165.03A 06-15-1995 08:45
18532 23164.3E+02 1C11165.04A 06-13-1995 08:46
39737 24835.4E+02 1C11165.03A 06-15-1995 08:46
96468 24117.CE+02 1011165.06A 06-15-1995 08:46

100550 . 23818.7E+02 Manual 06~-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= 9985335 Ave error=2.4679%

Height = 00.e00 +24.197e05*X"1 )

average CF {EPA method 8000} = 2419855.5 with %RSD = 3.165%

-—__.__-__-——-—_—-——--————--———_—-—ln—-—-——_--—-‘—-—-——



Lancastexr Laboratories

Where guality Is a science.

Run Number: 1C11163

:al file = C:\CP\DATAI\1C11165.CAL Version number = I1
sa] file date = 06-15-1995 08:55:40
suternal standard calibration.

s:fault injection voluma = 1  Area reject = 1500

seference peak area reject = 1300 Sample units = ug/ml

17 4.4'-DDT Min RT= 30.63 Ret Time= 30.7 Max RT= 30.77 window= .07

L]

<o reference peak for this compound.

jo internal standard for this compound.

iigh Alarm amount = .2 Low Alarm amount = 0

“cmponent constant = 0

Jantitation will be by peak height.

LEVEL  AMOUNT HE IGITHEIGHT/Amt Source Date Updated

0.00200 6336 31777.SE+02 IC11165.03A 06-15-1995 08:45
0.00800 15850 19812.SE+02 1C11165.04A 06-15-1995 08:46
0.01600 31555 19721.7E+02 1C11165.054 06-15-1995 08:36
0.04000 =6406 19101.4E+02 1Ci1165.06A 06-13-1995 08:46
0.08000 154800 19350.1E+02 Manual 06-15-1995 03:33

o 1D

Fit type = Linear with equal weighting. extrapolated to zero
coef of determination= .9997122 Ave error=3.6061%

Height = 11.573e02 +19.118e05*X"1 '

Avarage CF (EPA method 8000} = 21832738.0 with %RSD = 25.053%

_.._______-_.___..-.-—_.-___,.__.._—.__--—.......—_...———-——-———.-—_—...._-_.__.,__._.
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4.8 Lancaster Labo ories

i Wwhere quality is a science.

Run Number: 1€11163

Ca}l file = C:\CP\DATA1\1C11165.CAL Version mupber = 11
;a] file date = 06~15-1995 08:55:40

=xternal standard calibration.
= 1 Area reject =

==ference peak area reject s 1300 Sample units = ug/ml

sefault injection volume

1200

C%  ial Calibration Report — Sinsle Component

|8 Endrin aldehyde Min RT= 31.05 Ret Time= 31.12 Max RT= 31.19 Windows .07

N5 refarence peak for this compound.
%o internal standard for this compound.
Low Alarm amount = 2

High Alarm amount = .2
Cempcnent constant s 0
Juantitation will be by

peak height.

LEWEL  AMOUNT HEIGHTAE IGHT /Amt

Socurce

Date Updated

th b s b e

-y

$.00200 3147 13736.8E+02
0.00800 11637 14546.2E402
0.01500 33758 15473.7E+02
0.04000 59283 14820.7E+02
0.08000 119547 14943.3E+02

1C11165.03A 06-15-1995 08:43
1C11165.044 06-15-1995 08:46
1C11165.05A 06-15-19%5 08:36
1C11165.064 06-15-1993 08:46

Manual

Fit type = Average CF with equal weighting
.99961:6 Ave error=2.6464%
Height = 00.e00 +15,104e053*X"1 ’
sverage CF (EPA method 8000) = 1510423.373

Coaf of determination=

06-15-1995 08:33

with %RSD = 3.234%

*



F Y caster Laboratorie
ﬂé i Rhere guality is a science.
.t

Run Number: 1C11183

cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

~a] file date = 06-135-1995 08:55:40

zyternal standard calibration.

safault injection volume = 1  Area reject = 1300
ceference peak area reject = 1309 Sample units = ug/ml

|5 Endo. sulfate Min RT= 31.81 Ret Time= 31.88 Max RT= 31.95 Window= .07

wo reference peak for this compound.
<o internal standard for this compound.
High Alarm amount = .2 LoOw Alarm amount = 0
Zcmponent constant = 0
Juantitation will be by peak height. _
LEVEL  AMOUNT HEIGHTHE IGHT/Amt Source Date Updated

0.00200 3452 17259.0E+02 1C11165.03A. 06~15-1995 08:45
0.00800 13223 16529.2E+02 1C11165.044 06-15-1995 08:46
0.01600 27986 17491, 3E+02 1C11165.05A 06~15-1995 08:46
0.04000 66041 16510.3E+02 1C11165.06A 06-15-1995 08:46
0.08000 136106 17013,2E+02 Manual 06-15-1995 08:583

th b Lo b

Fit type = Average CF with equal weighting
Coef of determination= .9996347 Ave error=2. 0818%

Height = 00.e00 +16. 561e03*xX"1
Average CF (EPA method 8S000) = 1696058.25 with %RSD = 2.574%

rlg tial Calibration Report Single Component



fh Lancaster Laboratories
% Where quality is a science.
£

eport —

Rupn Number: 1C11163

ibrat

cal file = C:\CP\DATAI\ICI1165.CAL Version number = 11

-al file date = 06-15~1995 08:55:40

=xternal standard calibration.

Jefault injection volume = 1 ~ Area reject = 1500
neference peak area reject = 1500 Sample units = ug/mi

20 Methoxychlor Min RT= 36.53 Ret Timez 36.61 Max RT= 36.69 Window= .03

No reference peazk for this compound.

\o internal standard for this compound.
4igh Alarm amount = 1 Low alarm amount = 0
Tomponent constant = 0
{uantitation will be by peak height.
LEVEL  AMOUNT HEIGHTHEIGHT/amt Source Date Updated

¢.01000 10550 105%0.1E+02 1C11165.03A 06-13-1995 08:43
0.04000 22670 56673.9E+01 1C11165.04A 06-15-1995 08:46
0.08000 45043 356303.9E+01 1C11165.054 06-15-1995 08:36
0.20000 109753 354876.7E+01 1C11165.06A 06-15-1995 08:36
0.40000 221436 55359.0E+01 Manual 06-15-1995 08:35

LI A FY I IS

Fit type = Linear with equal weighting. extrzpolated to zero
Ccef of determination= .9993268 Ave error=7.3643%

Height = 23,73Se02 +54.532e045X"1 )

Average CF (EPA method 3000) = 637429.0 with SRSD = 33.824%




EA-A ancaste a ato
GW“%.s' Where quality is & science.

Run Number: 1C11163

-al file = C:\CP\DATAI\1C11165.CAL Version number = 11

‘31 file date = 06-15~1995 08:35:30

xternal standard calibration.

.efault injection volume = 1  Area reject = 1300
eference peak area reject = 1300 Sample units = ug/ml

.38 Max RT= 37.45 Windows .07

L]
-

11 Endrin Ketone Min RT= 37.31 Ret Time= 37

;o reference peak for this compound.

‘o internal standard for this compound.

iich Alarm amount = .2 Low Alarm amount = 0
‘ocmponent constant = O

yuzntitation will be by peak height.

LEVEL,  AMOUNT HE IGHTHE IGHT /Amt Source Date Updated
1 0.00200 2029 14643.1E+02 iC11165.03A 06-15-1995 08:45
2 0.00860 17049  15060.7E+02 1C11163.04A 06-13-1595 08:46
3 0.01600 24427 15266.6E+02 1C11165.03A 06-15-1995 08:46
4 0.04000 59722 14930.6E+02 1C11165.06A 06-15-1995 08:45
5 0.08000 114160 14270.0E+02 Manual 06-15-1995 08:35

Fit tvpe = Average CF with equal weighting
Coef of determination= .9974507 ave error=2.0481%

Height = 00.e00 +14,834e05+X"1
sversge CF (EPA method 8000} = 1482418.625 with SRSD = 2.616%



Lancaster Lgbgratgrigs

¥ ‘Where guality is a science.

Height = 00.e00 +13,38e05%X"1
Avarage CF {EPA method S000) =

1388021.23

Fit type = Average CF with equal weighting
Coef of determination= .9633278 Ave error=8.6647%

with %RSD = 12.572%

Date:

¢

Il i alibration eport — Si 1 m e;f11:
Run Number: 1Cl11163
I ~a] file = C:\CP\DATA1\1C11165.CAL Version nuaber = 11
-2l file date = 06-15-1995 08:55:30
=xternal standard calibration.
sefault injection volume = 1  Area reject = 1300
I seference peak area reject = 1500 Sample units = ug/ml
l 27 DB Min RT= 52.14 Ret Time= 52.31 Max RT= 52.28 Windows .07
| 2
s reference peak for this compound.
~o internz] standard for this compound.
l High Alarm amount = .2 Low Alarm amount = 0
ccmponent constant = 0 >
suantitation will be by peak height. - l_{7
' [RVEL  AMOUNT  HEIGHTHEIGHT/Amt  Source Date Updated | w..l«ﬂ-'
1 $.00200 3339 16606.9E+02 1C11165.03A 06-15-1995 08:45 ]:>££5 ‘/£/|
2 0.00800 11313 14141.9E+02 iC11165.044 06-15-1995 08:46 o Y
3 0.01600 21772 13607.7EH)2 1C11165.05a 06-15-1993 08:46 : 153 e
' 4 0.04000 51075 12768.7E+02 1C11165.064 06-15-1995 08:36 (1.5 2! .
5 0.08000 97491 12186.4E+02 Manual 06-15-1995 08:35 ' i

Wal-(/

L5935

Analyst:
neviewed & Approved bwv:

i

Date:

AR N4

Thromperfect Version Lanc

Reportg@?Qn 06-13~-1993% 08:56:02

f/'



W

P Y Lancastexr Laboratories
% E@? wpere guality is a science. . :

I g‘;t;gh__ggl_ibxgtign Report — sinszle Component .

Run Number: 1C11163

mu

~al file = C: <\CP\DATA1\1C11165.CAL Version number = 14
cal file date = 06-16-1993 11:05:48

zxternal standard calibration.
~afault injection volume = 1 Area reject = 1300
neference peak area reject = 1500 Sample units = ug/ml

12 pCB Min RT= 52.14 Ret Time= 53,31 Max RT= 52.28 Windows .07

vo reference peak for this comoound.
%o internal standard for this compound.
4igh Alarm amount = .2 Low Alarm amount = 0

Component constant = 0
mantitatxon will be by peak height.
LEVEL AMOUNT  HEIGHTHEIGHT/Amt Source Date Updated ,\‘,Ml c)
1 0.00400 3339 83484.7E+01 Manual 06-16-1995 11:05 ‘J at
2 0.01600 11313 70706.9E+01 Manual 06-16-1995 11:05 >,_:3 wb“*"
3 0.03200 21772 6£8038.4E+01 Manual 06-16-1995 11:05
4 0.08000 51075 63843.5E+01 Manual 06-16~1995 11:05 MQ/-C e
5 0.16000 97491 60931.8E+01 Manual 06-16-1995 11:05

Fit type = Average CF with asgual weighting
coef of determination= .9653278 Ave error=8.6647%
1ezzht = 00.e00 +69.401e042X"1

sverage CF (EPA methed 3000) = 69?/10 5:5 with %RSD = 12.572%
inalvst: .. 2 Date: ("z “"/%
- Date: A

reviewed & Approved by: d
~hromperfect Version Lanc ReportedIOn 06-16-1995 11:05:38

[
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where quality Is a science.

Initia Calil R —
Run Mumber: ZU/:’Q';'
sy Files Veed for Celibration
wrea Hile direciory: applies to Injections:
RS ¥ ( 2) 7 ( 3} /0 ( 4) Ril
. 5) e (6) 1> (1) 1 () __ 1%
(%) 17 (10) ¥ (11) 17 (12) 20 -
i 13 ) {14) {15) {16)
ruliiple Cospongnt: Aroclor-1018
Calibration Levels: § avg Concentration(vg/al): 56372
rin & Pezhs for Quant: ¢ Max $8sH for Cospnd 1d: 15
Peik Data
i 2 3 4 § 4 1 8 10

sztzation Tise: 14640 16.680 18,640 19.650 20.320 22130
i wingew (mins) 0.100G0  €.10000 0.16600  0.13300  £.1G6X0 5. :0000 -
t.Erzpe Keight 0123 114 ehil 44359 39553 36134
:f (kgight/Conc)  4e5id o401 13036 3jece TETOR - 41932
i for RF §.557% 5.717%  b.0ESY 6,529 S.BlIY  5.55I%
.nel 1 Aeight 628 0 160 5S84 77 4309

font. 6.1002  0.1002  0.1002  0.1002 01002 ° 0.1002
(el 2 reignt 10342 14075 23318 10884 tE1) 29¢8

tonc. 0.2004 0.2004 0.2004  0.2004  0.2004 0.2004
#vel 3 oveight 23033 13578 L3E7S 5T 2887 20918

fonc. 05010  0.5010  0.5010  0.3010 0.%010  9.5%010
Jevel 4 Meight 46192 64210 106619 L0147 2454} 42232

Ltenc. 1.6020 10020 1,000  1.0030  1.0020  1.0000
cavel § Reight 105099 151707 257992 117087 105617 95089

Cenc. 5.5080  2.5030  2.5050  2.50%0 2.50%0 21,5089

FPage 1

orli




._;fﬁf‘ L‘ﬂg{ﬂ_e—'-wl‘iej
-@igﬁg;_i Where gquality is a science.

nultipie Coegonent: Arocclor-1221 - ’
rslibration Levels: |1 toncentraticn fug/el): L2502 — 4 s . @ D
vin & Poehs for Juant: 3 Kax L6SD 7or Cospid 1d: 6

Peak Deta

ewaastmme esdeEEEA® Emmsmcemsw sssEsmwse sassissdum peesissssm scuswsiR® IRZEOSSZE JISISRILIN TIIISLZIZ
------------------------------------------------------------------------------------------

szrazptiom Time: 13310 13.530 [4.83

A7 Eindoe fuins} 0.10000 0.10000  0.18060
seighl 16346 3054 15448
#F (hgight/Conch 41381 36187 72757

Kultizie Costorent: Aroclor-1232
Calitretion teveis: | Concentration (ug/ml): 2502
vin § Fezks for quant: ¢ - Kex 365D for Compnd 14 M0

reek Data

------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------

sciention Time: 133 14.660 16,870 18.840  i9.640  25.190
31 wincow ‘gine) 0.360%%  D.IG056  0.19000 0,300 0T D.I000D
seight <309 14648 8192 13388 8340 6E13
3F (reight/Conz) 32046 LEL Y LY, L3565 Y NN

vuitipie Cosparent: Aroclor-1242

Calibration Levels: | Concentration (vg/el): .28
ein & Peans Tor fuent: 4 gax 4780 for Compnd 14 . 30
- Feak Data _
1 2 3 ¢ 5 b 7 8 § 10

---------------------------------------------------------------
------------------------------------------------------------------------------------------

sarention Timsr  16.870 15,530 19.640  23.¢8% 23.%0 2L.IB
=3 Kindow (ming) 0.30000  9.100GD  0.10000 010000  0.10WD 0. 10080
“gignd 15626 28643 11782 11429 o3t} 12689
Rt (Feigntilanc)  gZ504 9B572 47008 45716 2131 50736



b

where quality is a science.

3 F=1 g =3

rultipia Cosponent: Arocleor-1243
calidration Levels: )
win § pezhs for duent: 4

---------------------------------------------
-----------------------------

------------------------

teteniion Tise: 15,640 TD.450 22,120

7 nindow (ming) 9.:0080  0.16000  0.10000
zight H¥eds 11887 16127

7 ikeightiCenc)  feEdT 47430 8254

kuitipla Copponent: Arcclor-1254
calibration Levels: 1
rin & Psaks for Quant: 4

-----------------------------
-------------------------------------------------

raizntion Tipe: Z4.150  24.5%0 21130
77 kindow (Eins) 0.10600  0.]0000 8.16800

~sight 15214 22883 KLY

57 fpeight/lonc) 74703 899I 138671

ratories

Concertrztion {ug/el):
rax LRED for Corpnd 1d:

23,450
(20009
19ERS

15217

rezk Dita

23.1%
D. 14000
1998
-

L2502
Ll

-------------------------------------------

5,180
0.10000
i N
£2830

toncentration {ug/nl):

Kax L8280 for Coxond 1d:
reak Dat2
4 5 é
£1.760  ZB.510 - 0,480
0.10000  0.1C0GO  0.106000
23 2970 563
116930 g0B74 103357
Page 3

(2505
4

--------------------------------------

Run Humber: ‘,C’!”GS‘
9 10
9 i0

.........................................
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- W Where quality is a science.

Lancaster aboratori

Fun Number: J_C—”’&S_

relticle Conponent: Aroclor-1260
rziibration levele: 3 #vg cencentration{ugfel):  .B6
rin 3 Peaks for Quant: ¢ Mex YASD for Coepnd 1d: 40
Pesk Dita *
1 2 kS | 5 1 1 8 ? 1Y
rarentien Tiesr 28,040 28,510 30.6%0  30.930 13080 34030
3 window (einst 010000 0.10000  0.10500  2,IGOE 3.10050 019000
soergge neight §3873 124422 IFE] 93413 - E1%44 159133
% (Baioht/roac) 556 142¢58 82562 10BEL2 13 2711530
w380 for RE 11848 T.203% 7.4 54278 6.664% 6.875%
.zvel 1 keigdt Bild 15783 5338 114;% T5ES 25010
funt. 3.1000  0.1000 G 61000 0.1060  0.1000
czvgl 2 Meight 16764 30827 17e80 23123 15008 48313
Lonc. p.2000  0.2000  6.2000 3.2000 02000 0.2000
vevel 3 Height 3419 63587 kLA 5 §2181 W87 110159
fenc. 0.5200  0.5000  G.5300 p.50c0  0.5080 0,50%0
cgvel & Hpioht  £E&B2 142128 B2126 108504 £5713 234600
{ane, 10000 1.600D 1.0000 1.0000  1.06C0 1.0008
ravel 5 Height  (Es€s2T  JEI4N 157306 283781 168183 S2TIN2
Cone. 25000 2.5000  .E000 2 060 I.5000  2.5000
suiiipie Czzoerest: Toxaphene
Calibration Levels: | concentracion (upfeld: .5
2in ¢ Feeks for Juaats 4 wax LRSD for Coppnd 162 30
resk Datd
1 - 2 3 4 5 - 1 8 b 10

----------------------------------------------
---------------------------------------------

tgienticn Tise: 26,620 - 20.7%¢  I8.740 M4.080  29.330 30.790
PT Window (wing) 0.10660 0.10060 0.10000  ©0.10020  0.:0000  0.10000
-eight T4b6 7176 Fidi 11888 13456 - 137
if (Feight/cone) 14972 14352 18264 13T 21392 20874

....................

Page 4
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é; peg® wWhere quality! is a science.
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*
g'

Run Humber: /CJHC'S_
keltiple Cosperert: Chlordane _
calivration Levels: 1 toncentration (vafel): .2
rin § Peaks for Quant: 2 Hex $RSD for Cospnd Id: 20
Peak Data s
i 2 1 4 5 ] 1 8 9 10

tezsation Tise: 17, v?ﬂ 18,820 24210 4.%00 25,058 29.890

]
17 Kindow (gins) 2.10000  0.10000 0.10000 0.10000 0.10000  0.10000
sgizht 28639 32 65343 14456 Ly 21580
P o(vgight/Cone) 143295 16130 IITIS .172280 QTSRS 167500

é“(/‘/&/ Date: c"//f/ >~

Berorted ok Ob-15-1995 131454 Last Calibrated on G6-15-15%8 13:33:32  ChresPerfect Yersion 01 Chectp(B version 3,21

Zrgiyst:

Paga 5§ . l-
Yl
| it

—— ——————-  — A —— o



. Lancaster Laboratories
Wwhere quality Is a tccience, :

sample Name: MIXA3SSB > 1.095165999999937

Instrument ID: CPll--Y37B80A Injected on: Jun 16, L995 03:03:03
volume Inj. per column: 1 GC Column ID: DB&OA
Sample Amount: 1 pilution Factor: 1
Raw File: C:\CP\DATA1\1C11145.3iR

GC. Conditions: Injector 250C Detector 300C Carrier: He 5.5 ml/min

Qven: 150C HOLD 2 HMIN TO 240C @ 4C/H1ﬂ HQLD 25 HIN

analyst: 440 -

Integration & Calculation Parameters:

Threshold: 7 Width: .05

—— P T D T S —— --—-——-,—-—n--————a--——---———----———-----————--————

Feak Table:

.

MIN RT Ret Time MAX RT  Peak Amaunt
{min} {min) {min} _Height ppb Peak Name RPD (%)
0.00 6.15 0.00 608 0.0000 0.
0.00 6.58 0.00 842 D.0000 0.
6.00 6.87 0.00 3583 0.0600 - 0.
0.C0 8.20 0.00 B32 0.0000 0.
Q.ud 10.&1 0.00 2208 0.0000 0.
11.24 11.z22 11.34 50829 0.0174 TCX -10.
D00 12.579 0.00 779 0.0000 0.
0.30 13.31 0.00 746 0.0000 Q.
0.9 13.53 0.00 814 0.6000 0.
14.51  14.85 14.91 48228 0.0086 alpha-8HC -11.
15,85 is,92 154,798 41144 0.0037 qamma—-BMC -10.
17.21 17.26 17.31 179353 0.0091 bhets-sHC -15.
Q.00 16.31 0.00 140 0.0000 0.
18.76 13.81 18.86 34468 0.0092 Heptachlor -15.
19.12 19.17 19.22 42854 0.0083 delta-2HC -3.
20.50 Z20.55 20.40 34267 0.0090 Aldrin -11.
0.50 21.27 0.00 1233 0.0000 0.
23.32 23.38 23.46 297%¢C 0.0089 Hepl.epoXx &xO -11.
.00 23.7%9 Q.00 102G 0.0000 - 0.
24.19 24,25 24.33 29707 0.0088 g. Chlordane -10.
25.02 25.07 25.14 28573 0.008%9 a. Chlerdane -12.
25.13 £5.19 25.27 26704 0.0090 Endosulfan I -13.
=6.29 26 .36 26.43 57942 0.0150 4.4'-DDE -13.
i6.68 26.74 26.82 53363 0.0179 Dieldrin -10.
28.48 28.54 28.62 40904 0.0178 Endrin -14,
2%9.03 z9.09 29.17 410490 0.0181 4,4°-0DD -15.
29.35 z%9.40 29.4%9 42551 0.0176 Endosulfan II -T.
0.00 30.43 Q.00 1208 0.0000 Q.
30.632 30.6% 30.77 35437 0.0177 4,4’ -007 -12.



_1.05 1i.3:9 31,17 Z&708 9.0177 Endrin azlaehyde -8.
a.00  31.47 0.00 043 0.6GG00 , 0
531,81 1i.37 31.95 G715 0.0172 Enco. zulfate . -a.

GO0 33.33 0.00 1533 0.0003 0.
"Tg.53 36.58 36.463 5G&T0 0.0887 Methoxychlor -12.
37.31  37.36 37.45 26424 0.0178 Endrin Xetore -8.
£2.14  52.18 52.2 28557 0.01%24 DOCB . -17.

—....--..——--.-—---_....--—-----—-_-_--..-.-—-—.--_---------—---..-—---————-—o--uu--_

Calculation for RPD % = (1CAL LYL 3 RF)-(CCAL LVL 3 RF)/(ICAL LYL 3 RF)

#® = This component is not coq;ained in this standard mix.
Reviewad by: WA (l— Date: b~ =95

FILES:

aArea file: C:\CP\DATAL\1C1l1l1l65.31A

meathod file: C:\CP\DATAL\PPLCC,.HET

Calibration File: C:\CP\DATA1\1Cl1lle5.CAL *
Farmat File: C:\CP\DATAL\PESTCC.FMT

trea file created on: 06/16/95 03:04:28 .

File renorted on: 06-16-1995at 03:04:37




PR ¥ - : . .
S ncaster aboratories

-~ where quality Is a science.

% o
# -— _Satch No: 95165999999
gapple Kepa: ARLE395A c
Tnjected on: G6-16-1338.04:03:05  Instrumeat: CR11--v3780A fnalyst: 44~ Area File Name: £\ CPADATAINICILIES. 224
Seeple Amgunt: 16 or L Tatal Voluee: 1t
Urits:  u€/Loor RE/RG ko Of Peaks Kaxinue
minirua pilowed  Worst
Farlern gsount Found fourd  Required YRED LRSD fasess | forments
aroclor-1018 9.5382 2.041508  15.0000% 0.521583 = il 70

57.9662i%  5.0003% 0.144008
35.07152%  10,0000% 0.059155
0.74074%  30.0000% 0.011738

trotior-lz2:% 0. 2480
Aracicr-12327 0.9110
troclor-1242¢ 9.5791
Gracisr-124€% 0.5543
gracior=1254¢% 0.1889
Araclor-1260 0.5163

.

19.300261  40.00008 0.023022 o ux
1.552068  40.0000% 0.510200 * .= 103 /o
130366628 30.0000% 0.042186

Tgraphene ¥ 0.4543
crigrdang ¥ ¢.0749

Ll Lo On L Cad Lad P S O~

i
3
4
]
4 71.76501%  30.0000% 0.015489
fl
4
4
)

40.38113%  20.0000% 9.041108

seake ysed 7o 2uantify Above Ascunt Found Valuss:
23tlarn petantion Tike and Calculaied amount Found for Each Peak

-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------

3 19.649 20.318 22.12%
16 0.52t8 0.5440 0.2466

------------------------
-------------------------------------

aroclor-1014 14,659 16,380 18 B4
0.5443 0,5483 0.52

I araslor-1221 13,535 14,859

. 0.1460  0.344
ereeisr-1232 14,45% 16.260 18,5843 19,649

0.4334 1.09% 1.07%8 1.0353
aroclor-1242 i6.380 18,843 19.649
0.575¢ 9.5840 9.57H

gragler-1248 18,843 20,453 22126
1.0127 ¢G.29% 0.3512
sraplor=ilsd 24,197 24,562 27,148
0.1751 f.1613 0.21C2 .
siatior-iael 29,038 28.51% 30,479 35.927 1. 14,048
5.5338" 0.5104 0.511¢ .51 9.5103 05214

Toxapnene 27,7635 27.103 29.454
0:1877 0.0422 1.1330
(2lordang 17.988 24,157 24.562
D.¢994 0.3411 0.0542
nan-aeantitaticn Peaks with saiching retantion times:
rraeler-i2ic :5.197
0.95%2
5197 23.491 28787
2.0017 ¢.1040 0.1364
arstlor-1248 25.157 23,491 23,187
0.0]99% 0,062 0,08458
drocior-1284 24.515 30,479 21,768
0,891} 04181 ¢.0230
chlordane 198,643

traclee-1242 2

. 0.35¢2 '
. v
Reviewed by W MMk pata: (=95 sser(a): %

%SSR(B):

e




. £

s mm=sTm=EmsESSC o IITCCIssrEECossZGWE462STSIZSSCSSSSSSIIXENISESSSSIZSISZISESZ
Sample Mame: EYALX®SA € 1.095165997997937
Instrument 10: CP1l1--V¥3780A iniected on: Jun 16, 1995 05:03:22
volume Inj. per column: it GC Column ID: UB&DE

jampie amount: 1 Oilution Factor: 1

aw File: C:\CP\DATA1VIC11165.33R

- S i . o e i o T B A S WS S e W W R A v A PSS AL MR R A D AR s R R S W R M o S SRR R -

GC Conditions: Inmjector 250C Detector 300C Carrier: He 5.5 ml/min

Oven: 150C HOLD 2 MIN TO 260C @ aC/MIN A0LD 25 MIN
snalyst: 440 oo

P —————— T PP RS e e e e

Inteagraricn & Calculation Parameters:
Threshold: 7 Width: .05 aArea Reject: 1500

Calib. Type: EXTERKAL Suantitation: HEIGHT

----.---..-‘—--.-----..-...--—--———--—--na--.-q—-a--—_——--———-—--—------umu—'—

Feak Table:

MIN RT Ret Time MARX RT  Peak Amount

P

{min) __{min) {min) Heiaht opb Peaik Hame RPD (%)
000 &.25 .00 1136 0.0000 0.
0.00 &,.87 0.00 2334 0.0000 ¢.
0.30 7.79 0.0% 1110 0.0000 . C.
Q.00 8.45 .00 T821 0.0000 0.
0.C0 3.83 0.00 I3 G.S000 0.
0.00 10.29 0.62 963 0.0000 0.

1i.24 11.238 11.34 61783 ¢.0212 TCX -I4,
0.0¢ 11.87 0.00 1049 G.G000 0.
.00 12.5%9 0.66G 1131 0.0000 0.
v.00 13,32 0.00 811 £.2000 0.
0.00 14.20 0.00 793 2.0000 0.

ie.81 14 .85 14.21 $2129 0.01i1 alpha-BHC -43.
.60 16.46 2.00 2414 0.2000 0.

16.88 16.92 le.98 | 82953 0.0113 gamma-s8HC -41.

17.21 17.25 17.31 19382 ¢.0100 bteta-BHC -25.
Q.00 17.95 0.85 EF1 0.0000 Q.
0.00 13.71 0.CG 11a7 0.00ca 0.
9.00 21.27 0.0 967 0.0000 0.

26.2% 26.35 i6.43 5791 0.0015 4,3°-00E 89.
0.00  27.14 0.60 497 0.0000 0.

25.48 28.%4 22.62 1z201i7 0.0%22 Endrin ~2%6.

2%.G3 29.09 29.17 3484 0.0015 4,4°-000 20.

29,35 $9.49% 29.49 751 0.0003 Endosulfan 1l 28,
0.00  30.a1 0.00 983 0.0000 c.

I0.e3 0,89 10.77 2060%5 0.1072 4,4°-DDT -553.

1,05 1,10 31.1% 13%6 0.600% Endrin aldehyde -
0.G0  31.47 0.60 1058 0.5000 0.
Q.00 33.32 0.00 4032 0.0000 0.
0.00 34.%4 0.00 31E8 ¢.0000 0.



7o Breakdwwn DpT = 579 + 3HIY.

bel LI 36.09 1u.6% 144272 G.26ud4  metnosychior -020.
V. 3738 37.35 1235 0.0G08 grorin Ketone R
.00 I7.81 8.00 1151 U.0000 . a.
Tr.i4 52.17 52.28 15459 0.011% C£B P ri

- - ..___.-----u——-————----—_....-------——-———--—-_----;———o—-——-——-_-—_-—-_--_—---.

caiculation for RPD % = (ICAL LVL 3 RFj-(CCAL L¥L 3 RF)/{ICAL LWL 3 RF )

* = This component is not cpntained in this standard mix.

sayiewed by: “f’d’(‘[‘-m"fk Cate: fo-lb“q;

FILES:

Area file: C:\CP\DATAI\1C11145.33A

vetpod file: C:\CP\DATAINPPLCC.MET
Calibration File: C:\CP\OATALI\LC11l1465.CAL
Eormat File: C:\CP\DATAI\PESTCC.FHMT

arza file created on: 06/16/95 05:04:32
Fiia raported on: G6-16~1995at 05:05:01

) ]

L1002y,
204055 + 579] + 343Y 131 7

75 Brealdown Endvin = 139b + 1735

L (00 2-]"{ 7(’

(2017 + 139, « | 135

Jsu
b= 1L-45



Quality Control Summary

' 4" L ancaster Laboratories

55 (Prosn) = n-Propylbenzers (PID Det}
* valueg outside QC limits

D surrogates dituted out

Nominal concentration of the surrogate spike used is 30 ug/L.

l mwtysax’me Surrogate Recovery
. Volatiles by GC - Water
LL! | Sampte |oilution] S§1 | s2 | s3 | s | s5 | |TOT|  Comment
| sampte No. | OCesignation | Factor |tHe£rcl)|(1Ct.3FBn)|(1c13F8n)|(1,2,3-TCP)|(PranJ [other  JouT|
i | | reserer sssssesssresemnes ssemeeee |reeeeees | smazzasaor
| | | ! i I ! b
! | | } | | | I |
| | | | | | ! I
| | I | | P
| | f | I [
| | ] | .
I | | I | | I
: ! | | ! I |
! { i ! | |
] } | | [
l 1 | ! | | 1 [
! | ! | | t i1
| | | | | | | | |
| ] i | | l ! ! [
] | | ! ! | ! ! ! ! [ ]
] | I i i |
| | | i I P
! ! | | | | | I I |
! | | ! | } | | | ||
| { I | | | | |
| | | ! | | |
l | 1 | | 1 |
. | 1 | i
| | | ; | | { |
| | | | | I { I ! t
| | 1 l : | : | | P
| | ! I ! | | ! | [
| I | | | I | { | i
l I I | I | | f 1 | I
QC Limits
Low HIGH
$1 (MeBrCl) = Bromochlorcmethane (Hall Det) 75 125
$2 {1CLIFBN) = 1-Chlorg-3-fluorcbenzens (Hall Det) ] 125
£3 (1CL3F8n) = 1-Chloro-3-fluorcbenzens (PID Det) 75 12%
4 (1,2,3-1cP) = 1,2,3-Trichloroprepans (Hall Det) b 125
l 75 125

L 3mcaster Laboratanes. nc. » 2425 New Hollang Prke, PO Box 12425, Lancaster, PA 17605-2425 » 717.656-2301 Fax: 717-656-2681



Quality Control Summary
Method Blank

Primary Run
Volatiles by GC

ew GQUANK INFORMATION *o%

HatriXesssnoonsrrossnanesad Hater
Batch NUDEr...c.oseaesrssl F51087A15
Injection Number..........} 186
AnBlysis Dat®..siaeecsssast 046720/93
Concentration Units.......d g/l
INEELUMMAL . e aeassncsnsensnannsd 05586
COLMY 1Decesmonnassnsosnnessal TSM X 0.45mm 1D JEW Scientific DB-VRX
Sarple {nformation | Btank Contamination Information }
I
it | Sepla | Analysis [l cas Compound | stank | LOQ =
Sample # [Designetion| Date | Time || Number | Result | |
| I
| {{74-87-3  |cChloromethane | ND 5|
I ||74-83-9  |Bromomethane | N 5§
| ||75-01-4  |vinyl chioride | W 1
] ||75-00-3  |Chloroethane ND 1
| ||75-99-2  |Methylene chioride ND 1
| 75-69-4  |Trichlorofluarmethane | ¥ 14
| |{75-35-4  |{1,1-Dichlorcethene | ND 1]
| | | |{75-34-3  |1,1-Dichlorcethene i w | 1
{ | i | [540-59-0 |1,2-Dichioroethens (c/t) w | 1
| | | ||57-66-3  |Chloroform L I
|78+13-1  |Trichlorotrifluorcethans 1 S |
|107-06-2 |1,2-Dichloroethane - T I
|71-55-6 |1,1,1-Trichlorcethane ) 1
{56+23-5  [Carbon tetrachloride ] 1
] |}75-27-4  [Bromedichloromethane | O 1
| ||78-87-5 |1,2-Dichloropropane ND 1]
] | |10061-02-6] trans-1,3-bichiorepropens L] 1
| | |[79-01-6  |Trichlorcethene N 1
| | 1|124-48-1 |Ditbromochioromethane Ho 1
{ |]79-00-5 [1,1,2-Trichlorosthane | NO 1
| | |10061-01-5|cis-1,3-0Dichloropropens | ND 1
| | ||75-25-2  |Bromoform | NO 2
| ||79-34-5  |3,1,2,2-Tetrachloroethane | ND 2
| | {{127-18-4 |Tetrachlorcethene | w | 1
| | []108-90-7 |thlorobenzene | w | 1}
] |[71-43-2  lgenzene | w | 1}
| ||108-88-3 |[Toluene | w | ot
i I H | [ |
| I I I | I I |
b I I | I} I } I !
| ABEREVIATION XEY

|Loa = Limit of Quantitation
|8D = None Detected
|* = above detection limit




Quality Control Sumary

Matrix Spike/Matrix Spike Duplicate

Primary Run.

volatiles by GC

Unspiked Sample Murber @ 2120251 Inj. 3 529
spiked Sampie Number ;2120252 tnj. ¢+ 530
Spiked Dup Sample Number : 2120253 Inj. s 531
Batch Number : 94124/A12 Date : 05/05/94
t Yater
INSErment . cosseennes vesrsanead Q3819
COlUmeracensssassscraanses eenst 1% SP-100C on Carbopack 8
| Tthis ussmse || | spike | Sampla | Ms | WSO | M5 s | ec | | e |
| applies to the || Added | Conc Conc Conc | % % | timits | #P0 |Limiesi
{following samples || Corpound (wa/ty | ues) | (ussd) | ug/ty | REC | REC | REC | | #PO |
! 1 {
1 | |chloromethans 20.9 | W | |25 -168 | 20|
| [ |aromomethane 20.0 | N | |46 -1356 20 |
| | [Vinyl ehloride 20.0 ND {48 -153 20 |
| | [chLereathane 20.0 " |46 -137 | 20|
| | [Methylene chioride 19.3 ND | |78 -128 | 15}
! 1{1,1-0ichloroethens i 184 Np | i |76 -137 | 1% ]
| 111, 1-Dlchioroethane ! ! 0 | I |91 -130 | 15 |
| [11,2-Dichioroethene(cis/trans) ND | i 92 -126 i 15
] jichloroform ] | 9 -127 15 |
| 1,2-bichlorcethana | aD 80 -130 15 |
| 1,1,i-Trichloroathane | ND a7 -133 15 |
| |carbon Tetrachloride i ND | | 91 -134 15 |
| gromodichtoromathans N0 87 13 15 |
| 1,2-Dichlorcpropens ND 87 -128 15}
1 trichloroethene ND 91 -131 15 |
| Dibromochloromethans ] 83 -1 15|
i | |aramoform ND | 7% =119 I 193]
| [{Tetrachiorcethene N | 9t -129 | 15
| | |chiorcbenzene N | 90 -125 | 15|
| | [Benzene ND {93 -124 | 15|
| || Tolusne L |s2 -120 | 1|
| |EchyIbenzens ") |94 -119 15 |
| l
i | | !
| |
[ | I
1| | i |
| 1 I |
I ! l !
I I | | i !
EEERTIRNNEEERET BE T

l ABRREVIATION KEY
M8 = Matrix Spike

jusD = Matrix Spike Duplicate

|wo = None Detectad

|rPO = Relstive Percent Difference
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ouality Contral Summary

tnitial Calibration
primary Run
Volatiles by GC

calibration Bateh.ceenuavse veet  @SD03/A1S Sample Batch Nuvber......: 95028/M15
: ' Calibration Date..... eennsrans? 01703795
(NStrument.sesasrnneaas cesasns 05586
COlUM IDevnensanassnnnoneacael 75m x 0.45mn |0 JEW Scientific DB-VRX
l ] | Laboratory Standard ID | i | | |
I I ! !
| 2.5-500 | 4-200 | 10-200 | 10-50 | 35-50 | 70-50 | | i I
I i 12,5 | <20 20 | +0 20 | <30 | | e |
: | Compound Rf STO 1 |Rf STD 2 |Rf STO 3 [Rf STD & |Rf STO 5 [Rt STO 6 | AVE RF | %R$D |Limic| RT | window
2
| chiorcmethane 0.001411 |0.0014668 }0.001307 {6.001949 [0.001585 |0.0013%¢ 0.001553 | 15.2 ] 20 | 2.10 +/- 0.3 min
l | Bromemethane 0.003348 [0.003280 {0.002¢48 [0.002366 [0.002576 |0.001980 |0.002656 | 20.3 | 20 *| 3.52 |+/- 0.3 min
| vinyl chloride 0.001178 [0.001732 {0.001443 ]0.001537 |0.001511 [0.001294 [0.001449 | 13.4 20 | 4.50 |+/- 0.3 min]
| chloroathana | 0.001072 {0.001255 |0.001076 [0.001054 0.001078 |0.001009 |0.0010%¢ | 8.0 30 | 5.7 |+/- 0.3 min
| Methytene chloride | 0.000695 10.000732 |0.000751 |0.000729 0.000712 |0.000688 [0.000718 | 3.4 | 20 | 8.2¢ |+/- 0.2 min
| 1,1-Dichloroathene 0.001042 10.000507 |0.000716 |0.000736 }0.000584 |0.000727 [0.000802 | 17.6 20 [11.16 |+/- 0.2 min
| 1,1-Dichloreethane 0.000989 |0.000870 [6.000791 |0.000740 [0.00073C [0.000754 [0.000832 | 12.4 | 20 12.46 |+/- 0.2 min]
| cis-1,2-Dichlercethena} 0.001391 [0.001111 0.000885 |0.000852 |0.000826 10.000784 [0.000974 | 26.0 | 20 *{13.22 |+/- 0.2 min
| thloroform 0.000770 |0.000666 10.0004%1 10000845 |0.000571 |0.000570 |0.000626 | 12.9 20 |33.78 [+/- 0.2 min
l | 1,2-Dichiorcethans 0.001341 {6.001096 |0.000535 |0.000834 |0.000825 |0.000788 0.000970 | 22.0 ] 20 *|14.65 ]+/- 0.2 min
| 1,1,1-Trichloroethane | 0.001002 |0.000982 |0.000335 0.000809 |0.000798 |0.000804 [0.000872 | 10.8 | 20 [15.90 |+/- 0.2 min
| tarbon tetrachioride 0.000825 10.000718 |0.000&21 |0.000597 }¢.000553 0.00058% 0.000640 | 15.7 20 [18.30 |+/- 0.2 min|
l 3romodichiorcmathane - | 0.001315 ]0.001202 |6.001001 |6.000922 |0.000893 [0.000835 0.001028 | 18.5..| 20 ..j16.85 [+/- 0.2 min
‘1,2-D!dlloroprupom 1 0.001566 |0.001361 |0.00099% |06.000985 |0.000990 |0.000944 0.001140 | 22.7 | 20 *}18.30 |+/- 0.2 win
Trichlorcethens 0.001007 |0.000876 0.000747 [0.000705 |0.000676 [O.000676 0.000776 | 17.4 20 [19.06 J+/- 0.2 minj
pibromochloromethane | 0.002343 [0.001957 [0.001513 {0.001590 |0.001436 |o.001384 |0.00%72¢ | 21.0 | 20 * 19.81 |+/- 0.2 min
I Sremoform 0.004067 |0.004307 10.00358% |0.003356 |0.003115 [0.002459 |0.003843 31.6 | 20 *[22.61 |+/- 0.4 min
Tatrachlorcethene 0.000814 [0.000805 ]0.000619 ]0.000677 |0.000641 |0.000646 |0.000700 | 12.3 | 20 26.73 [+/- 0.2 min
Chlorcbenzens 0.003257 {0.00302% |0.002402 |0.002333 [0.002347 |0.002106 0.002578 | 17.6 | 20 {27.6) |+/- 0.2 min
Benzenw | 0.026492 [0.037147 |0.033503 0.035573 [0.031104 10.029908 |0.032288 | 12.1 | 20 [19.54 |+/- C.2 min
l Toluene 0.038457 |0.040149 |0.037709 |0.040748 0.036457 [0.055646 |0.038198 | 5.3 | 20 [26.%4 |+/- 0.2 min|
Ethylbenzens 0.071343 |0.069934 [0.070323 10.078276 0.049296 |0.067727 |0.071350 | 5.2 | 20 30.39 |+/- 0.2 min]
R i | ! | ]
! ! | i | |
[ I | I | I |
| | [ | : |
| | | I I |
~. I | | I | I I
I | | i | | I [
I i ] I | | | I i
I this initial estibration spplies to sasples: 2240687 UNSPK 2250405 2250499  In] #96 BLK
2249688 NS 2250496 2250500 Inj #5346 BLX
2249639 nsD 2350497 2250501  1nj #562 ALK
l 229650 2250458 2250302  [n} #599 BLK
For inftial estibration 01703/95, the XRS50 for bromomethane, cis-1,2-dichloreethens, 1,2-dichlorcethers, 1,2-dichloropropane,
l dibromechloromethans snd bromoform §s cutside the OC imit ss set by Lancaster Laboratories, [nc, However, EPA Method $u-846
| ) SO30A/8010A & 8020 does not spec!fy GC Limits for this parameter when & calibeation curve Is used. In sddition, these compaunds
| .-erc not detected In any of the samples snalyzed under this methed. ‘
1
|
)
|



guality Control Summary

4[) Lancaster Laboratories

Where quality is a science.

calibpation Date. . ..esneeacassl Q412795

continuing Calibration Date...: 05/16/95

INSEFIMAE e vaserneeresnsnncnal 03819

Bateh Number..searrrriascoaassd

_ Continuing Calibration
Primary Run
yolatiles by GC

Inj #evessvarrernacacs

95133/a12

B WIS MM AW M W BN aE_ BN am
[

COLUMe cenneeesasnsssseeassansd 1% SP-1000 on Carbopack 8
] | - | Amount |Laboratory Centrol | % | Acceptance |Out of|
| | Compound | Spiked |~ sample Result |  Recovery | Range  jRange |
I | === }
| 2308195 |chioromethane | 20.0 i 25.7 | 1284 50 % - %1% | |
| Inj #765 BLX  [Bromomethane | 20.0 | 20.4 | 1024 59 %« 162 % | |
| [vinyl chloride | 20.0 | 22.7 | 1134 69 % - 132% | {
| |thiorcechare 20.0 | 22.3 | 11,4 7K. 123 %] !
| |Methylene chloride 20.1 | 22. | 1161 78% - 123 % | I
| | Trichlorofluoromethane 20.1 | 20.5 | 102.7 67 % - 136 % | |
| {1,1-0ichtoroethens 20.1 | 20.7 | 2.8 . 63%-137% | i
! |1,1-Dichlorosthane 20.1 | 23.3 | 116.1 | 8 % - 116 % |* 1
i |1,2-Dichloreethene (c/t) 20.1 | 20.7 ] 102.9 ] 66 % - 136 % | !
| |chioroform 20.1 | 0.7 | 103.0 |75 % - 125 % | |
| |1,2-Dichioroethane | 20.2 i 18.1 | 9.5 | 72% - 129 % | |
| {1,1,1-Trichlorcethane 1 20.0 | 21.5 | 107.5 |71 %-129% | ’
|Carbon tetrachloride 20.1 | 2.8 | 133 69 % - 132 % }
| 8romadichloromethane 20.0 { 19.8 i %8.8 7% % - 126 % |
|1,2-Dichloropropane 20.1 | 20.2 |  100.3 76 % - 126 % |
| |Trighloroathens | 20.1 1 21.4 | 106.6 [77%-123%| l
] |oibromochioromethans | 20.1 | 18.8 | 93.6 | 66 % - 135 % ]
|2-chloroethyl vinyl ether 20.1 | 22.4 | 1M1.4 60 %~ 140 X I
[8romotorn 20.1 [ 19.8 i 98.7 %% - 127 % |
i | Tetrachloroethane 20.1 i 21.0 | 104.5 | 70%-130%| }
| |chiorobenzene [ 20.1 | 21.0 | 1045 72%- 128 % !
I 1 | I ! |
\ | ! ! | | i
| | I I I I !
! I I | I I ! I
I | | | I I I |
I I I I | | | |
I I I I I I I I
I | I | I | i |

Lancaster Laporatones, 'nc. e 2325 New Hoitand Prke, PO Box 12425, Lancaster, PA 17605-2425 e T17-656-2301 Fax: 717-636-2681



Guality Control Summary

' (l}Lancaster Laboratories
. ¥ \Where quality s a science. Cheek Standard Summary
e oy R

Volatiles by GC - Vater

tnitial Calibration Date......: 01/03/95
l Sample Batth..ieseenserisarnasid 95061/A0%
Injection Number........... L..2 056
Injection DAtE...iseeneneesss.t 03702795
l Method. iseevasrrvnrnssasaasnee : EPA Method 601
INSTruUmeNnt.ccucesnvees carenns .z 02030
COLLIMM. cosmrnnauansrssnssasanal 1% SP-1000 on Carbapack 8
2B
i sample | | Retention i 10 |
. | Number | Compound | Time | Window |
: |
| 2265581 UNSPK |chloremethane | 2.16 [#/+ 0.3 min |
| 2265584 MS |Bromomethane | 3.59 {#f+ 0.3 min |
l | 2265585 MSD [Vinyt chloride l 4.62 [+£+ 0.3 min |
| 1nj #063 BLK |Chlersethane | 5.87 +/= 0,3 min | -
| |Methylene chioride I 8.29 +f- 0.2 min |
' | ITrichiorcfluoromethane | 10.47 |+/- 0.2 min |
' 1 |1.3-pichloroethens | 11.18 J+s- 0.2 min |
| 11, 1-Dichiorasthane 12.48 |+4- 0.2 min |
| |eis-1,2-0ichloroethens 13.26 +f- 0.2 min |
| |chioroferm 15.79 . +f~ 0.2 min |
. i |1,2-0ichloraethane | 1%.7 +/- 0.2 min
| |1:1,1-Trichlorcethane 15.92 +/= 0.2 min
| Carbon tetrachloride 16.32 |+/- 0.2 min
| Bromodichloromethane 16.95 |+/+ 0.2 min
| 1,2-pichloropropane 13,44 j¢f- 0.2 min
| [Trichloroethene | 19.13 +f- 0.2 min |
| |vibromechioremethane | 19.92 +/- 0.2 min |
[ 2-Chloroethyl vinyl ather 21.18 |+#/- 0.2 min
i Bromofarm 22.62 |+£- 0.4 min
| | Tetrachlorcethens | 2.72 +/+ 0.2 min
| Chiorobenzense | 27.82 +f+ 0.2 min
l I |
& | :
=
L | | I |
| | | I |
| | | | |
| | | l i
I i |- | |
| | | I |
! t | | |
| | | | !

Lancaster Laboratories, Inc, » 2425 New Holland Pike, PO Box 12425, Lancaster, SA 17605-2425 » 717-655-2301 Fax: 717-656-2681
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Guality Control Summary

: ﬂ}Lancaster | aboratories

Where quality is & science.

tnitial Calibration Date .....:
Initist Calibration Batech.....:
Sarple Batche.svrinonrcaaeress!d
MethOD .ecsssvratarrrscassnrreni

INSEIUMENE . v evoronreossannseasd

ColuMN.cesncasvsnsnasrsonssnscs

01703/95
95003/A0
95003740

1
1

EPA Method 5W-845 SO30A/3010A

02030

1% $p-1000 on Carbopack 3

Retention Time Shift Summary

Primary Run
Voiatiles by GC - Water

lSURROGATﬁ RT FROM INITIAL CALIBRATION |

{MeSrCl: 11.62 1C13FBn (Hall)y: 28,76 i

| Ll | Sample | Date ] Time | RT | RT ]
| Sample No. | Designation | Analyzed | Analyzed | (MeBrcl) | (1CL3FBn) i
| i | | | i Hall Det. |
| | | | ! | |
| I i | | t |
| ! | | I | |
! | | I | |

| ! ! ! | !

| | | | ] |

[ | i | i |

| | | | | | }
| | | ! I |

| | ! | i

| [ ! | | {
| ! | | |

] | | | |

| | | ] | |
I | | i |
| I | |

! ! | | |

| | ! {

[ | | |

{ | | |

I | I |

| i I |

| | § i |

| | | i

! | | i ]

| | | | |

| | | ! |

| | | |

I ] | |

e P — S —— T [ ——— p—

(MeSrCl} = Bromochloromethane (Hall Det)
(1CL3FBn) = 1-Chloro-3-flusrchenzens {Hall Det)

L ancassar Laporatores, Inc. » 2425 New Holland Pike, PO Box 12425 Lancaster. PA 17605-2425 & 717-836-2301 Fax 717-656-2681



GUALITY ASSURANCE SUMLLAR L

COVER PAGE = INORGANIC ANALYSES DATA PACKAGE

Lab Name: LANCASTER_LABORATORIES '
.SDG No.: TEST___

client Sample ID Lab Sample ID

S Ware ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? Yes/No YES
. If yes - were raw data generated befors
L"'GEN%FP ication of background ‘corrections ? Yes/No NO_
: : B "~ ——— B o e o e ——— - - - - - e " e -
U = Below MDL B'= Balow LOQ METHODS: . :
FLAGS: (indicate matrix interference} _ A = Flame Atomic Absorption
N = Matrix Spike Q0S5 ? = Inductively Coupled Plasma
# = Duplicate C0S . F = Graphite Furnace '
l W = Method F Analytical Spike Racovery AS = Hydride Generation
<35% or >115% when the sanple conc. cv = Cold Vapor
is.<50% of the spike conc. NR = Not Required
$ = Analysis Determined by MSA - TERMS: : )
l % = MSA Corralation Coefficient <0.595 MDL = Method Datection Limit
= Matrix Effects exist as proven by Log = Limit Of Quantitation
| Serial Dilution or Spiked Dilution 00S = Out Of Specification .
| presence of FLAGS does not invalidate data MSA = Method Of sStandard Addition
l =mmwmﬂﬂ==ﬂ=u=w IS TR T T R S R T IS I T
T certify that this data package is in full compliance with the terms and

conditions as specified by the NJDEP, poth technically and for conpleteness,

other than the conditions detailed above. Release of the data contained in

l this data package has been authorized by the Laborato Manager or the
Manager’s designee, 2% verified by thea following signature.

} l Signature . Name:
Date: Title:




INORGANIC ANALYSES DATA SHEET

QUALITY ASSURANCE SUMMARY

Lab Sample ID:

tab Name: LANCASTER_LABORATORIES

spG No.: TEST__ —_—
Matrix (soil/water): WATER

Level (lowimed): LOW

% solids:

Color Before:
Color After:

Comments:

A ——

concentration Units (ug/L or mg/k

Date Received:

CLIENT SAMPLE NO.

oTTITsET

g dry weight): UG/L;

CcAS No.

TA29-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8

7439-89-6
7439-92-1

4
7439~96-5

-7439—97f6

7240~-02-0
7440-09-7
7782-49-2

7440-23-5
4- -_

Analyte

Aluminum_
Antimony_
Arsenic__
Barium

Beryllium
Boron

Q

concentration

Q

Cadmium___
Calcium
Chromium_
Cobalt

Copper

Iron

Lead

Lithivm

" |Magnesium

Manganesae
Mercury
Molyhdenu
Nickel __

Potassiun
Selenium
silicen__
Silver.

Sodium

Strontium
Thallium_
Tin

‘- --
7440-66-6_

Titanium_
vanadium
Zinc

=

'R AR WEEITNITEERER RN

———————————

—————————

Clarity Before: '
Clarity After:

—

| 1] ﬁﬁ?‘éﬁ%%ﬁ%%ﬁ%%ﬁ%%ﬁﬁ”ﬁ%ﬁ%%%ﬁ%%ﬁ%’ﬂ

Textura:
Artifacts:s _______




|I Lithium
Magnesiuold
¥anganesa

DG NO.:

preparation Blank Matrix (soiljfwater):

Prep paration Blank

.b yame: LANCASTER_LABORATORIES
TEST__

BLANKS

———

QUALITY ASSUPAN CE SUMMARY

concentration Units (ug/L or ng/kg):

'Analyta

‘Tnitial

calib.
Blank

(ug/L)

0

- Continuing calibration

Blank (ug/L)
c

9]

Prega-
ration
Blank

Q

_Iumlnum
Ant;mony
Arsenlc .
Bariua

Zerylliun
3zTon

Cadmium
Calclum
Chromiul®_
Cobalt

Copper

Iron

Lead

Mercury
Fnlybdenu
Nickel

FPotassiunm
Selenium_
Silicon__
Silver

Sodium

Strontiunm
Thallium_
Tin

Titaniun
Vanadlum
Zinc

JIA

KRN

SR AP AR AP AR RPAPR AR =

1

Tttty ettt AR N

AN A 1y II:I RN

HEEEEEE AR R HEEENTEN RN R

TEETNIEEEE RN RN




QUALITY ASSURANCE SUMMARY

SPIXKE SAMPLE RECOVERY
. CLIENT SAMPLE NO.

Lab Name! LANCASTER LABORATORIES

SDG No.: TEST . _
Matrix:  WATER Level (low/med): LOW

% Solids for Sample: __0.0 ’
Concentration Units (ug/L or ng/kg dry weight): UG/L_

Ccntrél'
Linit | Spiked Sample Sanple Spike
Analyte iR Result (SSR) Result (SR) 2dded (SA) 3R

ATunpinum_
Antimony_
Arsenic__
Barium
Berylllium
Boron
cadnmium
calcium__
Chromium_
Cobalt
Copper
Iren

Lead 75-125 —28.0000
Lithium __ :
Magnesium
Manganese
Mercury
Molybdenu
Nickel __
Potassium
Seleniun_
silicen__
Silver
Sediun
Strentitk
Thallium_
Tin
Titanium
Vanadium_
Zine

(g
(9]

MEEEEEEEEFEEE IR

75,0000

=
o

RN N LR N

Frrrren vt R EEE RN

||| 5e@5azAasAs0E0E

i

NOTE: An (N) in column "Q" indicates a sgike recovery that is not within the,

control limits. The data are cons dered to be valid because the labor-

atory control sample is within the control limits. See the Laberatory
Control Sample page of the Quality Assurance Summary.

Comments:




1.ab Name:

ROTE:

spG No.: TEST__
Matrix (soil/water):

s Solids for Sample:

QUALITY ASSURANCE SUMMARY

DUPLICATES

LANCASTER_LABORATORIES

WATER
_ 9

Lavel

& Solids for

Concentration Units [ﬁg/L or mg/kg dry weight):

CLIENT SAMPLE HO.

(low/med):

Duplicate:

UG/L_

LOW

Analyte
Alwninum

Antimony_
Arsenlc
Barium

Control
Limit

Sample (S)

P

puplicate (D) €

RPD

Beryllium
Boren

Cadmium__
calcium
Chromium_
Cobalt

Copper

gt et

Iron

Lead

vithium __
Magnesitm
Manganese
Mercury_
Molybdenu
Nickel

Potassiumi.

Selenium
silicon__
Silver

Sodium

Strontium
Thallium_
Tin

Titanium_
Vanadium_
Zinc

AR A A N EEEENEN

An asterisk(*)-
The data ara co
sanple is withi
Sample page of the

in celumn
nsidered to be va
n the contrel limits.
Quality Assurance Summaxy.

Q
[
RN NN

jcates poor dupl
1id because the

NEENEEEEE RN RN

| | ?1%%ﬁ%ﬁ%%%ﬁ'%ﬁ%ﬁﬁﬁﬁ"‘%%%ﬁﬁﬁﬁ%%%%% =

icate precision.
laboratory centrol
Sea the Laboratory Control ‘



QUALITY ASSURANCE SUMMARY

STANDARD ADDITION RESULTS

.ab Napme: LANCASTER_LABORATORIES

3DG No.: TEST__

Concentration Units: ug/L

‘ .
Sanmple |[An|O ADD 1 ADD 2 ADD 3 ADD

No. ABS CON ABS CON ABS CON . ABS

Final
Conec.

L

TR ARy

N T 0 O LR
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DG No.: TEST___

'0lid LCS Sourde:
.gueous LCS Source: LLI

QUALITY ASSURARNCE SUMMARY

LABORATCRY CONTROL SAMPLE

. ab NHame: LANCASTER_LABORATORIES

Analyta

Aqueous (ug/L)

True

Found %R(l) True Found

Soiid

{(mg/Xkq)
chtrol Limits-

%R

lAlum:.num
‘antlmony
Arsenic

garium

Zeryllium
soren

Cadmlum
Calclum
Chromlum
Cobalt

Ccopper

Iron

Lead

Lithium
Magnesiim
Manganese
Mercury -
Molybdenu
Nickel

Potassium
Selanlum
Sllican K
Silver

Sedium

Strontium
Thalliium
Tin

Titanium_
Vanadlum
Zine

EEEEENEN AR RN RN

(1) Control Limits:

All Metals 80-120




ICP? INTEZRFERENCE CHECK SAMPLZ

Case No.:

Contract: _

SAS

ICS Scurce!

Ho.:

————

SDG He.:

— —— —
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Lab Name: LANCASTER_LABORATORIES

continuing Calibratien Source:

QUALITY ASSURANCE SUMMARY

INITIAL AND CONTINUING CALIBRATION VERIFICATION

SDG No.: TEST___

LLI

———————

LLI

————————

Tnitial calibration Source:

Concentration Units: ug/L

Continuing Calibraticn

Initial calibration
Found $R(1) Found

True Found 3R(1) True

Analyte

$R(1)

Aluminumn

antimony_

Arsenic

Barium

Zeryllium

Boren

Cadnium

calcium__

Chromium

Cobalt

Copper

Iron

Magnesiun

Manganessa

Mercury

Melybdenu

Nickel

Potassium

Selenium

Silicon__

Silver

Sodium.

Strontiun

Thallium_

Tin

Titanium_

Vanadium_

Zine

(1) Control Linmits:

Marcury 80-120; othef Metals 90-110; Cyanide 85-115

(11 335585090000 0550 AARAAAARAREA




Lab Hame:
SDG Ho.!

Comments:

LANCASTER_LABORA‘I‘ORIES
TEST__
1cP Metheod No.:
othear AA Method Na.:
Furnace AA Method HO.:

QUALITY ASSUPANCE SUMMARY

Method Detection Linits

(2nnually)

pate: 01/15/92

1, 2,3_RQUEO
Wave-
length Back~ | LOQ ** MDL
Analyte (nm) ground . (ug/L) (ug/L)} M

ATuminum_ 200_ NR_
antimony_ 200_ NR_
Arsenic__ 5_ NR_
Barium 100_ NR_
Beryllium 10_ NR_
Beron 40 _ NR
Cadmium__ 10 NR_
calciuvm__ 200_ NR_
chromiui_ 50_ NR_
Cobalt 50_ NR_
Copper 20_ NR_
Iron 100 NR_
Lead ___|_283.30_ BD a_ 1.0(F

Lithium _ —20_ NR_
Magnesiun 100_ NR_
Manganese — 10 NR
Mercury_ 0.2_ NR_
Molybdenu 100_ NR_
Nickel 50_ NR
Potassium — 500 NR_
Selenium_ 3_ NR_
silicon__ —300_ NR_
silver 200\ INR_
Sodium 4Q00_ NR_
Strontium 10_ NR_
Thallium_ Y R £
Tin__ 300_ NR_
Titanium_ 10_ NR_
Vanadium 10 NR_
Zine 40_ NR_
*x% The LOQ Tust Ba adjuscted for % 351105 and sampl

Waight for samples reporting in mg/Xg.




cpG No.:_TEST__

vethod: P

—

PREPARATION LOG

. Labp Name: LARCASTER__LABORATORIES .

 QUALITY ASSUPANCE SUMMRERY

Cclient
gsample [Preparation Weight | Volume
No. Date (gram) (nL)
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Lancaster Laboratories

—Mathod-Glank.

Quality Control Summary
TOTAL ORGANIC CARSON

P

Where quality is a science.

Instrumental Analysis

Method Blank Analysis SOIL |
| Method Blank LL: | Client "} 8lank | | |
sample No. | Designation gatch Number | Result | Units] Loa |
2302108 | 01771 | 5/04/95 | §5118-201 | <L | moskgl 50|
23502109 | ai7T2 | i | | |
2302110 | 1328} | | | | |
2302111 § oIt | ! { | l
Z02nz | Q1672 | | | ] ]
2302113 | Q1613 | | | | |
2302114 | ateTs I ! | | |
202115 | Q181S i I | | |
2502115 | Q1582 | | { | }
2302108 | SPx, DUP | | | | |
| | | | | !

2303628 | §20-8 | - | <L0R | mgskg| 50 |
2303629 | s20-9 ] | i H !
2303530 | 2010 | { } | !
2303431 | s2011 | ] | ] ]
2303633 | 51985 | | | | |
| | | | I |

2303532 | R1954 | | <toa | mskg] 50|
2303634 | $1984 i I | | |
2303633 ) 51942 ] | i | {
| I | | | !

| I | { I |

| | | ! | |

| | | ! | |

| { | | { |

| | | | | |

| | | | I |

I | | | I {

| ] I | | |

| ] I ! | |

! I | | | 1

| | N | | I

| | | i | |

| | | | ] |

| ! ! I I |

] | i | | i

The blank is acceptable when the
result is less than the Limit of
quantitation,

* The blank prepped with the repeated somples
retaing the original batch rumber.

ttsttsEEsSENsEEERvEaEaARED e m s mmE.

ABBREVIATION KEY
| 1€ = Ion Chromatography

= pistillation

| T0C = Total Organic Carben

| TOX = Total Crganic Halogens
= Out of Specification

!
--- = Analysis Not Requested |
ND = Not Detected |
AX = AlpKem |
Log = Limit of Quantitation |
NA = Not Applicable |

I

L ancaster Lavaratories, Inc. @ 2425 Naw Hotlarg Fhe, PQ Box 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax. 717-656-2681



Guality Control Summacy

('} Lancaster Laboratories

Where quality is a science.

—Hotrin-Gpiie-Analyeis
instrumental Analysis

.Samlo Information

i
|| Matrix Spike Analysis

|
|
{
|
|
{
]
i
|
|
Y
]
|
i
i
}
|
I
|
|
|
{
|

{ancaster Labaratores, Inc. » 24

25 New Hoillang Pk, PO Box 12425, Lancaster, PA 17605-2425 »

T17.555-2301 Fax 717-656-2631

1 Matrix: SDIL i
| LL1 | Client il l |Analysis|unspiked |Unspiked| | spiked | Spike | Spiked | | :
| sample No, |Designation EE Parameter |[Meth| Date | Desig. | Result ] Loa | Desig. | Added | Result Junits} XREC |
l 2302108 | Q17TH || Total | | | | | ] | l | | ;
| 2s02109 | @712 || Organic I | | | ] ] 1 ] } ]
| 2302110 | Q1773 |f Carbon |TOC |5/04/95 | BKG i 33056 | 4000 | SPIXE | 17857 | 51843 |m9.ﬂ:g| ms.2 |
| 02111 | @1rre | [ | | | | | | ! | i
{ o2z | ast2 || | | I | | | | 1 1
|  2een3 | o3 || ([ I | { { } | | | i
| @soatie | wwens || | I | ] | ] | | | |-
| 202115 | @615 || [ ! | | i i 1 | | 1
| ;02116 | @852 || oo | | | | | | | | !
| 2303628 | s20-8 || (S| | | | | I | | | |
| 2303629 | s20-9 | i | | | | ] I | | 1
| 2303630 | s2010 || 11 | | | | | ! | | |
| 2s03s31 | saott || b | | | I | | I | |
203632 | si9ss | ([ | ] | | | | | | !
2303633 | swss || I | | | | ] i | | |
2303636 | s19s6 || [ { i | ! | i | | |
203635 | s1%2 || I I | | | | | [ I |
| 1 I | ] | | | | } | (
| i Vo | 1 | i | | i ! |
] 1| oo 1 | | I I I | | }
| [l N i | | | | I { | i
| 1 I } | { | | | I | !
I I I | | | | | { | | |
! 1! (| | | | | | i | | |
| 1 I | | | { l ! | | t
| I (I | | i 5 | } | | |
{ 1 | ] | | | | | | | |
I 1 [ i \ | | | | { | {
| [ 1 i | | i | | | | !
| (l P I | | | | | | i |
| | 1] i | ! | | { | | |
| i I | | | | | | | ] |
| 1 | | { | | ] | | | |
| [ | | | ) | | 1 | | {
I H ([ | | | | | | ! | ]
| I | | } I ] | | | | |
% Recovery Control Limit 75
Comments: % Recovery Control Limit 125
| ABBREVIATION KEY { 7
{IC = Jon Chrematography .- = Analysis Not Requested|
|o = pistillation ND = Not Detected !
|ToC = Total Organic Carbon AK = AlpKen |
|ToX = Total Organic Halogens 108 = Limit of Quantitation |
(* = Out of Spacification NA = Hot Appiicable |
| |



@

Lancaster Laboratories

guality Control Summary

ouolicate dnalusi

Where quaitty 1s a science.

instrumental Analysis

.Sanple Information

il
1} Dupticate Aralysis

© Matrix:

soIL |

(R4

| Client
| Sampie No. |Designation

Parametef

[

|Analysis| 1st Dup [1st Dup |

[Meth|

Date

| Desig.

| Result |

Lo

| 2nd Dup |2nd Oup |
| Desig.

|
|controt |
|Limit %]

| /PO
| Result |Units{ (X)

|
I
I
I
I
I
!
!
|
|
|
|
I
|
)
|
|
|
1
|
I

|
|
|
I
!
I
!
I
|
|
)
I
!
!
I

2302108 |Q17T1
2302109 {91772
2302110 [01773
2302111 {01776
2302112 016712
2302113 Q1673
2302116 |Q16T4
2302115 [a1675
2302116 |a1652
2303628 |s20-3
7303629 |520-9
2303630 |S2010
2303531 |s2011
2303532 |51954
2303633 {51958
2303834 [51954
2303635 [51942

e —— — — . — —— e Y —— e — ik S—

Total
Organic
Carbon

Toc

|
|
!
1
|
]
I
|
I

|
|
|
I
|
|
b
I
I
|
|
i
|
I
I
I
|
!
!
;
I
|
|
|
;
|
|

!
t
|
!
I
|
|
I
|

|
|
|
I
|
|
I
|
!
!
I
I
[
1
|
|
|
I
|
|
|
i
|
I
I
!
I

S/04/95

t
I
I
|
I
l
|
|
I
{
I
!
|
|
l
I
I
I
!
!
|
I
|
!
!
I
!
|
I
|
|
|
I
|
|
!

4000

!
I
|
|
I
!
f
I
|
1
!
I
!
|
|
I
|
!
!
|
|
I
|
|
|
|
|
|
I
|
|
1
|
I
|
|

our

I

33673 |maskg| 3.7

}
|
|
l
|
!
!
|
|
\
|
|
!
]
I
|
I
!
i
|
|
|
|
|
I
!
|
|
|
i
|
|
I
|
!
1

L ancaster Laboratonies, Inc. a 2425 New

comments: If one or more sanSle vaiues are less than
the Limit of quantitation, the RPD is not calculated.

ABEREVIATION KEY

I = lon Chromatography

o

= pistillation

jToC = Total Drgenic Carbon
|Tox = Total Organic Halogens
= oyt of Specification

!I‘

------

'
== = Analysis Not Requested |
ND = Not Detected |

CAK = AlpKem |
Log s Limit of Quantitation |
NA = Mot Applicable I[

=eiland Pike, PO Box 12425, Lancaster. PA 17605-2425 & 717-656-2301 Fax T17-636-2830



Qual ity Control Summary

(l} Lancaster Laboratories

Wwe_rewaﬁtyr'sascfence

. ] |
.ISurpla Information || Laberatery Control Standard Matrix: SOIL i
I }
| Ll | client || | |Analysis| True LCS | LCS | | | )
‘ | sample No. |Designetion || Parameter [Meth| Date | Value | Result | LOG | Unfts | XREC ]
| 1 |
l ! 2302108 | s || Total | | I | | | | |
\ |z | a2 |l oreenic | | l | L0 !
3 | 2302110 | 9773 || Carbon [TOC |5/04/95 ] 25| 26.74 | 50 | mg/kg | 167.0 |
l | 2302111 | Q91774 || RPD= 5.1X jToC |5/04/95 | 25 | 28.14 ! 50| my/kg | 112.6 |
| 2302112 | ater2 | | | | | | i |
| zea3 | w13 b ! l | | | |
| 2302116 | Q1476 || rPo= 17X |Toc |5/04/95 | 25| 2665 | SO | mg/kg | 106.6 |
| ' | 2302115 | 91675 I |TOC |5/04/95 | 251 26.23] 50 | mg/kg | 104.9 |
{  zons| ess2 || | | | | | i |
| | 2303528 | $20-3 |} mPo= 3.6%  |T0C |5/04/95 | 2% | 25.66 | 50 | maskg | 106.6 i
| { 2303629 | $20-9 1 [TOC |5/04/95 | 25| 26.23 ] S0 | maskg | 104.9 §
' | 2303630 | s010 || b | | I | 1 |
| 2303831 | s2011 | | i | | I | I
| 230332 | swst |l [ | ! | | { |
| 2303633 | s19s5 || . i | | [ ; |
' | 230383 | si9s¢ || - | | | | | |
| | 230335 | swe2 || I | | | | | |
| I i 1 1| ] | | | ] |
l : | I I | 1 | | |
) I | I | | ] | | | |
| | t 1| | | | | | |
\ 1 | I I I | T |
l l i I || | i Lo |
; | 1| ([ I | ! | | |
| | i t 1 | | ] | | i
i | 1| I | | | | | |
l ! | i || | I I t
| | I | 4 i | | | | |
| | | I [ | { ! | | |
| l I | [ [ | | | | | |
i | 11 . | | | ] | |
| i § b | | I | | I
] ] i | j | | | { |
l | | 1 B | | S R |
| | 1] I | | i | | |
| | | I | | | b | l
|
l Comments: The recovery renge for the LCS
is e/« 20%, caomeannanan D B cemmmmaan S cesmemmrmmees
| ABRREVIATION KEY \
l |i1¢ = Ion Chromatograghy -«+ = Analysis Net Requested |
{p = Distillation ND = Not Datected |
‘ [TOC = Total Organic Carbon AK = AlpKem : ]
| ' {ToK = Total Organic Halogens 108 = Limit of Quantitation |
[* = 0ut of Specification NA = Not Applicable |
| |
| . Uancaster Laboratenes, inc e 2425 New Holland Pke, PO Box 12425, Lancaster, PA 17605-2425 » 717-656-2301 Faxw 717-€35-2681



Quality Control Summary

<|>LanCaSter Labora'tories tnitial Calibration & Linearity Check
— - trstranentat—Aratysie—— —
V' Where qualty s a science. TOTAL ORGANIC CARBOW
) Instrument Identificatfon: S214
talibration Date: 3/04/95
Std mass; 25.0000 ug MATRIX: SOIt
Scaling Factor: 0.04080 C1 mv
Batch Numbers: 95118-201 Blank: 41,1680 mv Standard: 624,385 mv
: Blamk: 30.9270 mv standard: 610.960 mv
Blank: 61,3370 mv $tandard: &02.709 mv
Average: 37.8107 mv Average: 612,685 mv
| This IC appties| Client | Analysis | Method | lcvs | 1CV/ | ey | 1cys | icv/ | Unitss |
| to samples: | Designation | # ] glarnk | 54 0| FL so | sy w |
| 2302108 | 1711 | 138 | 0.238 | 4,95 | 10.441 [ 25.448 | s1.842 | 74.583 | |
! 2302109 | Q1712 ! | | J | | | | i
| 2302110 | Q1773 | } } | | | i ! |
| 2302111 | a17Té ] | | | | | | ] |
j 2302112 | Q1612 | | ] | | | | | |
| 2302113 | Q14613 | | I | i | | l |
| 2302114 | Qi&Té | ] i | i i | ] }
| 2302115 | Q1675 | | i I | I I | I
| 2302116 | Q1652 | | I | | I I | |
{ 2302108 |  sPx, DUP | I [ I ! I I | I
! BLANK | | I | | | | | | ]
| Less | i [ | f | | ! | I
I LLsso | ] | i | | | | [ |
| 2303828 | s20-8 | ( | ! i i ; | |
| 2303629 | 520-9 i | | ! | | i ] I
I 2303630 | s2010 | | I ! | ! i | I
| 2303639 | s2011 | | | 1 | 1 | | |
| 2303633 | 51985 i | { i | | 1 | |
i BLANK | | ! I | I | | } N
I Less | | | | I [ [ | | i
| Lesso | | | | | | | | | |
tontinuing Calibration Dates: 5/04/95
foncentration units: mg/l
| parameter | Reference | Result | %= | Acceptance Range [ cut of Specification |
! 00 | Concentration [Cont. Cai | Rec. | -/+ 10% ] |
u::{
| e [ 5.0 25.623) 102.5] 225 ! 27.5 | ]
! cev i 25.0 ] 25.250 | 101.0 )] 22.8 | 27.5 | i -
| cov | 25.0 | 26,023 | 1061 22.5 | 275 | i
| cov | 25.0 | 6.262 | 105.0 | 22.5 | 275 | |
| [ | | | | | |
I | | | | | [ |
| | | | | | | !
| | | | { { i {
! | | I | i | |
{ | | | | ] | i
| | i { [ ] | |
| | 1 i } i | |
| i | | i | | I

Laecatear Lanaratones, Ine e 2425 New =>x'and Pie, PO Box 1242

S Lancasier. PA 17605-2425 & 717-6556-2301 Fax 717-656-2681



I 4 Lancaster Laboratories ity consrol smary
I ¥ \Where quality is a scence. Mathod Blank
’ Miscellaneous st Chemistry
. I - " ! = am |
| |{ Method Blank Analysis Matrix: }
i | I S—— ,
| I | | | | | | | |
| method Blank || L | Sarpie | | Analysis| | Blank H | i
. | Designation H Sanpie No. | Code | Method| DOate | Batch Number | Result { unies| Lo@ |
| i |
‘ | i I | | | ] I | |
‘ l | 1 | | 1 | | I |
| I | } | | | } | }
| t 1 | | | | | | | |
| I 1 | | | | | | ] |
I | H | f | i | | | |
| ! [ | | | t | | |
| i ' | | | | | | |
l l I l I | | S
| I | | I K I | I |
i Il | | | | | | | t
l I I | | | | | i | i
| 1! | | | | | | l |
' j 1 { i I | | | i |
| I | | i | | | | i
i I | R | R
| I | | | ] i | | |
| I | | ] i | | | |
l ‘| 1 | | | 1 | | |
. | I | | | | j | | |
| il | ! | | | | | |
| ] ] I | I I | i |
I | 1 | | i | | i I |
| I I | | f { | | |
I [ | | | | | | ; |
i | I | I 1 & Lo
| i | | | | | | | i
[ i | | | | | | | ]
l - il s | | | | P |
] i | | ] | ! | | |
| 1| | | | | | | | |
I i | | | | | | | I
I { 1 | | ] { i | | |
! I | | | | | | ! !
| I | | | ] | | | i
' | 1 | 1 | | oo
. Comments: The biank is acceptable when the | ABBREVIATION KEY i
result is Less than the Limit of } T1 = Titration ' ND = Not Detected |
quantitation, | co = Colorimetric J = Estimated Value < LOQ |
| IR = Infrared Spectrophotomstry < & Less Than }
l | © » Gven Dried L0Q = Limit of Quantitation |
| bt = Distillation NA = Not Applicable |
. | 6 = Gravimetric M =& Meter |
l ] { U ‘s Under Method Detection Limit * = Out of Specification |
l Lancaster Laboratones, In¢c. » 2425 New Halland Pike, PO Sox 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax: 717-656-2681
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Lancaster Laboratories | qual ity Conerol Sumary

Where quaiity is a science.

Matrix Splke Analysis
Kiscellaneous Wat Chemistry

I i
[sample Information || Matrix Spike Analysis Matrix:
! il ‘
[ ow | i1 P I I | I I | I | Acceptance
| sapte | sompte || [ |Analysis[unspiked |Unspiked| | spiked | Spike | splked | | Ree |  Window
| Mo. | Code || Perameter [Meth| OCate | Desiz. | Result | 103 | Desig. | Added | Result jUnits| % | x)
I Il
I ! 1l Lo I I ! l I ! I I
I | 1 il | ! I | | i . |
I I I b ! [ I I I I . |
I | H I ! I I I { I oo !
I | I I | | ! | | | | I
I ! 1] I | I ! ! I | | I
I i 1 L1 | | | | | | | |
I I Il (. I I ! ! I 1 [ ]
I I 1 [ I I I I ! | (. |
I I i (I I I | i { I I [
I I 1] . I I I I ! I oo |
I I I I I | I I | I I |
I I I 1] I ! I | 1 I b |
I I [l I | ! I I I I I I
I i I I l i | | ! I | I
I ! [l I i ] I | ! I I I
I ! I I ! | I [ ] | I I
! ! i (I v { | | | | |
I | H | -1 | I | | I || I
| I f || l ! I I I [ I I
| I 1l - I ! I ! | i I I
| I Il I f | [ | | | . |
I | i . i I ! | | | b l
I | H . I I ! I | ! . |
I | I Pl I I I I I I I !
I | I P I ! I I ; I I i
I ! I I | ! | | I I I I
I ! 1l | | | ! f I | I I
! I it [ I i 1 1 | | b |
I I It |1 ! i | ! ] ! [ |
| I ) (I ] I i ! ! I I i
| I ] I I I I I | I I !
l | I b I I I I | | I I
Comments: Sample values shown may be rounded to be  soo=se=- scsssees sesesrevmmamressuances sesccssnrncanan wremmeseeaman sesans
consistent with the Limit of guantitation. | ABBREVTATION KEY
I 11 = Titration ND = Not Detected
| 0 = colorimetric 4 = Estimated Value < 100
| IR = infrared Spectrophotometry < = Less Than
| 00 = Oven Dried 10a = Linit of Quantitation
] 91 = pistitlation HA = Not Applicable
| & = Gravimetric K = Meter
| U = Under Method Detection Limit * = Out of Specification

Lancaster Laboratories, InC. &

--------------------- P e L L T LT P L L bt b Dl etk A bl

2425 New Holland Pike, PO Sox 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax: 717-656-2681



Quallty Control Summary

ql Lancaster Laboratories

¥ Where quality is a scence.

Duplicate Analysis

Hiccellansous Wet Chemistry

SRESEEEENETSEEESREREAEREAR NN RN RN EE '

Matrix: |

axE SEssET i

i [ I I I } bbb feeeteat]

(8 | sample |  |Analysis| tst oup |1st Dup | | 2nd Oup |2nd Dup | | RO [Limie X}
sample Mo, | Code Parameter |Meth| Date | Dasig, | Result | L0a | Desig. | Result [Units| (X | </ |

I
|
|
|
!
|
|
|
}
I
I
I
|
I
|
I
I
|
|
I
I
I

; |
! I
i |
! !
1 !
| |
! I
; I
| |
I I
l I
I I
I I
I !
I !
I [
I ;
i |
! [
I i
| I
| I
I I
I |
I [
| |
! !
| {
I I
[ ]
i I
l I
I I

@
!
|
]
{
I
]
|
|
|
|
|
|

|
I
I
I
I
I
I
I
|
I
I
|
|
I
I
l
I
i
I
I
I
|
|
}
I
|
]
I
I
I
|
|
[

!
I
i
i
I
I
|
;
!
I
|
|
]
!
I
I
|
i
I
I
I
|
I
I
|
l
I
I
I
I
|
|
I

——-—-——u-—.—-——_—.—m-m.-————_—————____.-_._u—-—_-—-c-—
! .———.———-—-——————.————————.——n—-—-—————“—-—--——-—-—

Comments: 1f one or more sangle values are less than
the Limit of quantitation, the RPO is not required.

sample values shown may be rounded to be
consistent with the timit of quantitation,

......................................................................

ABBREVIATION XEY

{71 = Titration
jco = Colorimetric
JIR = Infrared Spectrophotometry
|00 = Oven Bried
|0t = Distillation
{6 = Gravimetric
U = under Method Detection Limit

----------------------------------------------------------------------

Lancaster Laboratories, Inc. « 2325 New Hollarid Pike, PO Box 1242'5, L

|
XD = Not Detected ]
J = gstimated Value <100 |
< = Lesz Than |
Loa = Limit of Cusntitatfon |
HA = ot Applicabte |
K = Heter H
* = out of Specification |

ancaster, PA 17605-2425 » 717-656-2301 fax: 717-656-2631



Laboratory Control Standard Duplicate

guality Control Summary
taboratery Control Standard
Misceilaneous Vet Chomistry

Laboratory Control Standards

Y \Where quality s 3 science.

4[} | ancaster Laboratories

Matrixs

% RFD

X RPD |Acceptance '

Result[ </ =

LCS/D
Acceptance
Range

|

| true |
| Les
| Result

Date | Value

|Anslysis} LES/D

Parameter

]Illill'llllll"'llIII[I!I.‘I.IIII.IIII'II'III.I

Illullllll.lll'll.l-]lIl-ll-lllllllltillllll.llilllllli‘lllllll.l-l'!l.l

ll.lllllll.l.!vallllll.ll.-lulllllll[!lrllllnlllllllttlllllllllllll

IlllllllllllllllIlllllllllllu]ll[llllll:li]ll

IIIII']-'II.IIIIJ-IIIIIIIIIIIII'IIII‘.IIIIII!’»I{I'I‘

l..._IilIIll-llllIIIIIIII[I]IIII!!I'I].llIIl-Il.I.l'lIllllllll

IIIII'Iill.l!....llIIlllllll"llllll‘lllilllllll‘

IIIIII'IIIIIIIIIIll'l]lllll-llllllllllllll[lll‘

illIII'IIIII'I!I!'IIIIII'IIIIIIIII'I‘I"II'

llllll-l'illlolllllI]IIIIIIIIIII'III-IIII"

iy I —— A S S, Smeh WS S U S — ——— T
illllll|||llllIIIIIll.llulll..llI.ll!l..v.l.lllllln..llll-llllllll.l-llolllllllIIIII-I

llilli]lllllll[ll.III!IIIII!.’IIII'II-‘IIIa'lIIIII

I.-Illll.lllllll!.'[l.lolllloltlll..lllllIIlIlIluIll...lIlllIIllullu

LCS/LCSD values shown may be rounded to De

contistent with the iimit of quantitation.

Comments:

Lancaster Laboratories, Inc. « 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax: 717-656-2681



GQuality Control Surmary

/=\l ancaster Laboratories

Wm‘sam tnitist Calibration
. Mfscellanecous Wet Chemistry
. Calibration Date: Batch Number: - Instrument Identification:
| EEREENAERASEEE P T T P Y R P !
| | This IS applies | Sample |Paremeterf Blark | st | sW 2| S3I| SW4 | sos| s06| cCorr. |
| {  to samples: | Code [ | 0.0000 | ©.1000 | 0.2000 | 0.6000 | 1.0000 | 2.0000 | 4.0000 | Coef. |

Im:wlmi

I
| | |
| I I
I I I
I I }
I I |
I I |
I I l
I I I
| | I
I J I
I l |
\ | |
| I I
I I I
! | |
I I I
! I |
| I |
I I I
I I l
| I I
| I I

e A A A T MDA AANE RS S e S S S WA e RS g—— s e
o ————— ——— — A —— ——— —— —— T —— —

|
I
I
|
!
|
!
!
i
I
|
|
!
i
|
|
I
i
I
I
I
I

. — — — —— o — — —— — — ———— — .

|
I
!
1
{
I
I
|
|
!
]
|
I
|
|
]
!
i
|
|
I
I

—— . S— o S— T — — — — — —— — —————— —
— N S S f—— e —— D SN STM AFTES P et Sink M Sl T W —
—— —— R — — . — . SRS S S —— —— —————— ——
. — — — —— — . o —— — — T T ——— ————=

l Calibration Date: Batch Number:
|
| BRE SESSEEEESEEESEERE
\ I | Porsmeter ! Reference | Result | % | Accaptance Range |  Out of spacification |
| ] Concentration [Cont. Cal| Rec. | -f+ 10% | ]
| |
| l | | ] } | i |
| I | ] | ! |
I | | | | } |
I | | | I | ]
] | L | |
| | | | I ! | |
| { | f | I | |
l | | | | | | i
| | { | | | |
| | | | | | |
| | | | } | |
| l | { | { | { |
. | | | | j | |
1 I : Larcaster Laboratones, Inc. e 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605.2425 e 717-656-2301 Fax: 717-656-2681
‘ .
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NVIRONMENTAL ENGINEERING CORPORATION

February 6, 1997

Mr. Marc Boutwell
Attorney at Law

Barrett Law Offices
404 Court Square North
Lexington, MS 39095

Re:  Evaluation of Michael Pisani & Associates, Inc’s “Site Investigation Work Plan” for the
Former Gulf States Creosoting Site, Hattiesburg, Mississippi, dated January 7, 1996.

Dear Marc:

McLaren/Hart Environmental Engineering Corporation (McLaren/Hart) has reviewed and
evaluated the January 7, 1996, “Site Investigation Work Plan” (Work Plan) prepared by Michael
Pisani & Associates, Inc. (MPA). (McLaren/Hart assumes the correct date of the Work Plan is
January 7, 1997.) The purpose of McLaren/Hart’s evaluation was to determine if the Work Plan
met the following objectives which are essential in evaluating potential remedial alternatives for
the site:
- Determine the horizontal and vertical extent of contamination.
- Positively determine if there are one or two sources of contamination present, and if
the two sources are isolated, determine their relationship.
- Obtain geologic information across a large area subject to potential remediation.
- Determine groundwater flow conditions at Gordon’s Creek.
- Determine groundwater flow conditions across the entire site.
- Determine the continuity of a previously identified shallow clay layer.
- Determine the continuity of a previously identified deep clay layer believed the
limiting factor in the depth of the contamination.

McLaren/Hart’s comments are provided below. All references to sections and figures pertain to
the Work Plan, unless otherwise stated.

Section 2, Site Background, of the Work Plan provides summaries of the previous investigations,
as well as MPA’s evaluation of the data. The following comments are provided:

1. May 1996 McLaren/Hart Investigation (reference Section 2.3.7)

The Work Plan stated that a map with boring locations was not provided with the
McLaren/Hart report. A map was included with the report. The map is attached for

3695-M North 126th Street, Brookfield, Wi 53005 (414) 790-1974 FAX (414) 790-198%
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Mr. Marc Boutwell
February 6, 1997
Page 2

MPA’s review and incorporation into the site maps and geologic cross sections.

The Work Plan did not include in Appendix A, Soil Borings from Previous
Investigations, several of the boring logs from McLaren/Hart’s investigation.
Specifically, SB-1 located in the area of the former processing area and SB-2 and GP-7
located in the vicinity of Gordons Creek were excluded (reference the attached map).
These borings indicated soil staining and the presence of free product. The boring logs

are attached for inclusion in the Work Plan.

2. Site Geology (reference Section 2.5.2) 7
The geologic cross section did not incorporate boring B-2 from TDS’s June 1996

investigation. This boring, in the vicinity of Gordon's Creek, indicated a 10 foot thick
continuous sand layer. The boring further supports the basis for a continuous sand layer
across the site and the potential for a contaminant pathway. McLaren/Hart recommends
the inclusion of B-2 in the geologic cross section.

McLaren/Hart’s comments regarding Section 4, Current Site Conditions, of the Work Plan are as
follows:

1. Conceptual Understanding of Site (reference Section 4.2)
Paragraph 2 of this section states “..However, the results of work performed by TDS on

June 1996 indicate that subsurface soils to the north and east of the Gordon’s Creek fill
area (in the direction of the former process area) are unaffected. This suggests that the
two areas are distinct and separate and that subsurface migration from the former
process area was not the source of affected soils in the Gordons Creek fill area.”

McLaren/Hart disagrees that the available information supports this statement.
Specifically, the lack of stratigraphic data and hydrogeologic data (vertical and
horizontal gradients and groundwater quality) across the site precludes this conclusion,
especially given the presence of creosote materials in Gordons Creek. McLaren/Hart

recommends that this section is appropriately amended.

2. Identification of ARARs (reference Section 4.4)
This section states that as “a precautionary measure™ investigation activities will be

performed in compliance with the requirements of 29CFR 1910.120.

Compliance with 29CFR 1910.120 is not optional for the proposed site investigative
activities. A review of the Health and Safety Plan (Section 7) indicates that all of the
required elements of 29CFR 1910.120(b)(4)(ii) are not addressed. Elements that the
Health and Safety Plan does not address include:




Mr. Marc Boutwell

) . February 6, 1997
Page 3

a. Implementation of a medical surveillance program.
b. Frequency and types of air monitoring.
c. Personnel monitoring and environmental sampling techniques and

instrumentation.
d. Requirements for upgrading personal protection.

McLaren/Hart recommends amending the Health and Safety Plan prior to the site
investigation activities for compliance with 29CFR 1910.120.

Section 5 of the Work Plan proposes four (4) field activities. The proposed activities and
McLaren/Hart’s evaluation and recommendations are summarized below:

1. Stratigraphic definition and determination of soil properties (reference Section 5.1)

Proposed Activities; Cone penetrometer testing (CPT) will be conducted at fourteen
(14) locations northwest, west and southwest of the former process area (reference
Figure 5-1). Three (3) soil borings will be installed with up to four (4) samples per
boring analyzed for chemical transport and geotechnical properties.

. Evaluation; The proposed CPT methodology can provide useful stratigraphic
information, especially relative to the continuity of the shallow and deep clay layers, at
the proposed locations. However, no locations are proposed to the northeast, east, and
southeast of the former processing area or west of Gordons Creek. Stratigraphic
information is necessary from these areas given their proximity to the known source
areas, in order to evaluate potential transport mechanisms. Finally, the proficiency of
the CPT operator and data evaluator is critical in obtaining and accurately interpreting

the CPT logs.

Recommendations; In addition to the proposed activities, McLaren/Hart recommends 3«
4 CPT locations northeast, east and southeast of the former processing area and two (2)
CPT locations west of Gordons Creek. Given the size of the site and the heterogeneity
of the geology an additional three (3) borings are recommended for obtaining samples
for chemical transport and geotechnical properties. A calibration boring is also
recommended at the initiation of the investigation in order to compare and correlate a
geotechnical log with a CPT log. Finally, the experience and qualifications of the CPT
operator and data evaluator should be reviewed and approved prior to the initiation of

the field investigation.
2. Source characterization (reference Section 5.2)

. Proposed Activities; Rapid Optical Screening Tool (ROST) /CPT, utilizing a laser

ancyﬁodpw
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induced fluorescence (LIF) detector, will be conducted at 57 locations (reference Figure
5-2). Contaminant delineation information for the source area media (unsaturated soils)
and stratigraphic information will be obtained at all locations. Utilizing the CPT, soil
samples will be obtained from 10%, i.e., 5-6, of the locations and analyzed for volatile
and semivolatile organics.

Evaluation; The ROST is a relatively new in-situ screening technology. Information
obtained by McLaren/Hart indicates the following:

a. The sensitivity of the technology is in the “triple digit part per million™ range;
consequently, this technique may not provide data adequate for the delineation of
impacts.

b. Operation of the system and interpretation of the data is complex and requires a
skilled and trained operator.

c. Sensitivity of the instrumentation, calibration factors, etc. will vary significantly
with soil types, i.e., sand vs. clay.

d. Detectors other than a LIF may be more sensitive to creosote compounds since

they are not strong fluorescers.
e. Unless extensive on-site calibration is conducted, the best use of the technology is

. for screening purposes.

The Work Plan did not provide any information relative to the appropriateness of the
technology to the site conditions, anticipated sensitivity of the methodology, or the
chemical constituents that can/will be targeted. Specifications, methodology,
procedures, standard operating procedures, etc. for the ROST were not provided in the

Work Plan.

Finally, the ROST/CPT unit is normally mounted on a large (25 ton) truck. Many of
the proposed ROST/CPT locations in the Gordons Creek area would be inaccessible to

a large road rig (reference Figure 5-2).

Recommendationg, In addition to the proposed activities, McLaren/Hart recommends
utilizing the CPT to obtain soil samples at the horizontal limits of the two (2) source
areas, as determined in the field utilizing ROST, for volatile and semivolatile organic
laboratory analyses. Six (6) to eight (8) locations, with 3-4 samples per location, per
source area are recommended for sampling. Provisions should be made to ensure
access of the CPT/ROST unit to the proposed locations or propose/utilize alternate
equipment and techniques to obtain the data.

Evaluation of the specifications, methodology, and standard operating procedures for
. the ROST unit prior to the field activities is recommended. Additionally, obtaining
information specifying the sensitivity, detection limits and target compounds and an

l‘:b recycind bager
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evaluation of the applicability of the technology to the site conditions is recommended.
Finally, the experience and qualifications of the ROST operator should be reviewed and

approved prior to the initiation of field activities.

3. Groundwater investigation (reference section 5.3)

Proposed Activities; Five (5) monitoring wells will be installed northwest, west and
southwest of the process area. An optional location is proposed at the northeast corner
of the process area (reference Figure 5-4). The wells will be screened over the entire
saturated thickness of the first water bearing unit. The monitoring well samples will be
analyzed for volatiles, semivolatiles and inorganics. Slug testing to determine
hydraulic conductivities will be conducted on each well.

Evaluation; The proposed placement of the well screens will not allow for the
differentiation of stratified contaminants or evaluation of vertical gradients. Likewise,
the proposed well screen placements will not allow for a correlation or comparison of
the analytical data or water level elevations with the existing {4) monitoring wells. The
proposed activities do not incorporate the four (4) existing site monitoring wells.
Finally, no well locations are proposed northeast of the source area or in the vicinity of

. Gordons Creek.

Recommendation; McLaren/Hart recommends expanding the groundwater investigation
to include the areas northeast of the source area and Gordon’s Creek, the existing
monitoring wells, and well nests at all new locations. Specifically:
a. Instaliation of the five (5) monitoring wells at the locations proposed in Figure 5-
4, and the optional well location.
- b. Installation of one (1) monitoring well northeast of the process area and two (2)
monitoring wells west and east of Gordon’s Creek, i.e., both sides of the creek.
¢. Monitoring wells should intersect the water table utilizing 10 foot screens.
d. Installation of piezometers, consisting of 5 foot well screens at the botiom of the
shallow aquifer, at all locations.
e. Obtain and analyze samples, including samples from the four (4) existing wells,
for semivolatile organics, volatile organics and inorganics.
f. Survey the location and casing elevation of all wells. Obtain water level
measurements to determine vertical and hydraulic gradients.
g- Conduct slug tests on all wells, including the existing wells, in order to determine

hydraulic conductivities.

= recyclod paper
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4. Surface soil sampling (reference Section 5.4)

Proposed Activities; Twenty (20) surface soil samples will be obtained from a 0-12"
depth interval (reference Figure 5-6). The samples will be analyzed for semivolatiles.

Evalugtion; The activity will provide information relative to the potential for exposure
to the public at the proposed locations. However, no sample locations are proposed for
the residential areas adjacent to the process area.

Recommendation; In addition to the proposed activities, McLaren/Hart recommends
obtaining 8-10 surface samples northeast, east and southeast of the process area.

Implementation of the recommmended activities is expected to provide the information to meet the
previously referenced objectives in order to evaluate remedial altematives. However, as with al}
environmentally complex sites the evaluation of the resultant site investigation data may lead to

requirements for additional studies.

If you have any questions please do not hesitate to call.

Sincerely,

McLaren/Hart Environmental Engineering Corp.

{A—:C( \g,m,JL /?S

Rick Smith /"o Kim Anderson, Ph.D.
Office Manager Vice President
Principal Environmental Scientist

%MCQ ‘
Duane Stilling

smdm

Senior Geoscientist

odstaffrsmithimarc] .wpd
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SB/MW . S8-1

SOIL DRILLING LOG + »- :

Page 7 of

L claren Geologist . Siligs
. ‘ ar t SIGNATURE OF GEQLOGIST

i ]

PROJECT Gulf States Crevsote Site LOCATION Hattiesburg, MS

TOC ELEVATION (MSL) DATE(S) _5/30 5/30, TOTAL DEPTH __50.0'

MONITORING DEVICE SCREENED INTERVAL

SAMPLING METHOD SUBCONTRACTOR & EQFT Griner Drilling/Failing F- 10

PERCENTAGE ORDER: (GRAVEL,SAND,SILT, CLAY) MEMO

MEMO .

=
g o < Borehole Abandonment/

el 2 2 & Well Construction

z S %’ Sz Soil Description : g 3 Details

5 % "g_é' g_ : E IS Color, Texture, Moisture, Etc. 5 E,‘ '-g_

2&E | 87 IR ] C

- Asphalr parking lot. NS

5—2 5 | /)(‘ \ -

- FILL, sand and gravel, bricks, wet, slight oifv odor, black. %*Q

":"'5.0 s, ; y .

C 7.5 _ /x\ o

= SAND and gravel, wer, sirong creosote odor, black. GP T,

—10.0 4 .

C 125 AN -
7

CLAY, silty, 10 YR 7/1 with 10 YR 5/8 monling and black cL
mottling, creosote odor. p

Pd N
N
S K
i

-

; /\<\
1

I!llllll!l
[
=

LRRAN LR R A |'l‘l[|||||‘ll'llllll"'lll'll'll‘ LN LA N
L S S o
o i R " PO S =2 o
g € g A
=D D}EDAR AN
~, RN /2< e s /\x{\ 4. ;\?\:\‘;\\
1 (] [ 1 [] 4 i 1 1 i L

CLAY, silty, 10 YR 7/1 with 10 YR 5/8 mortling, creosore
ador.

SAND, clavey, moist, 10 YR 7/1 with black lavers, oily fwer | SC
with oil}, strong crepsote odor. ;

SAND, fine grain, silry, moist 1o wet, 10 YR 7/1, with Back MO
oily laver, strong creosote odor. s .

SAND., fine grain, silry, wet (flowing), 2.5 ¥ 6/2, trace
creosote odor. (Sample was probably lavered or mottled with
two colors, but flowing conditions mixed sample into a
homogeneous texture and color.)

SAND, fine grain, silty, wet, irace creosoie odor, 10 YR 7/1.

SAND, fine grain, with silt, wet, 2.5 Y 5/2, faint but distinc: '
—3. creasote odor. 1
—47.5 | & N .
C TF CLAY, hard, tight. dense, slightly moist, no odor, chart 2 for | CL /:/
~50.0 glev: 10 G 6/1.
End of boring. /

LULF, 72/ ALGNBFS



SB/MW 4. $8-2

SOIL DRILLING LOG ¢ »- :

R Page 7 of
ot ‘\ CL.a el Geologist: D. Stillings
‘ ar t SIGNATURE OF GEOLOGIST
PROJECT Gulf States Creosote Site LOCATION Hattiesburg, MS
TOC ELEVATION (MSL) DATE(S) 5/31/96 6/31/96 TOTAL DEPTH 35.0°
MONITORING DEVICE SCREENED INTERVAL
SAMPLING METHOD SUBCONTRACTOR & EQPT Griner Drilling/Faifing F-10
PERCENTAGE ORDER: (GRAVEL,SAND,SILT,CLAY) MEMO
MEMO
=
g Borehole Abandonment/
3: - %,s = v .§ §’ Well Construction
& % ‘gg . '§ T SoiIDescripfion % é P Details
-":‘.. % 'E_o: "E_ E : g Color, Texture, Meisture, Eic. S 'g '§_
SdEE | £7 ] G| &
- Grass and shrub cover.
2.5
- TH SAND, fine grain, moist, faint creosote odor, 10 YR 6/1. P
5.0
s _
" Ir SAND, medium grain, moist, visible oil. strong creosote 2|
o odor, dark brown to black.
b-10.0

Illfl
0
Ly

.

Illll

SAND, fine, moist 10 wer, 10 BG 6/1 (chart 2 for gley) with
dark brown oily staining (mottling), strong creosate odor.

uR

s
[+

—17.5

- SAND, medium grain, trace silt, wer, 10 BG 6/! jchant 2for | SF | -

C ) pley}, strong creosote odor.

l=20.0 - -

» /

22,5

- SILT and fine sand, rrace clay, moisi, soft, moitled 5GY 6/1 ML

- and 10 GY 5/1 (chart 1 for gley), very faint crecsote odor. ’

—25.0

—27.5

- F CLAY, silty, .;lighrly moist, firm, no odor, mottled 10 GY 671 a [ s

[ {chart 1 for gley) and 100 YR 6/2 and 10 YR 5/6.

—30.0 it

—32.5 ><

L [CLAY, kard, firm, tight, slighly moist to drv, no odor, 10 YR | L iz,

n 4. é/?,

—35.0 End of boring. /
d.__..L...

GULF. 71/ M ALGNBPS




----- SB/MW #: GP-7

SOIL DRILLING LOG ¢ o

Page 7 of ?

\\ % f' el'l Geologisr: D. Stillings
A SIGNATURE OF GEOLOGIST

PROJECT Gulf States Creosote Site LOCATION Hattiesburg, MS
TOC ELEVATION (MSL} DATE(S) 5/31/96 5/31/86 TOTAL DEPTH 20.0°
MONITORING DEVICE SCREENED INTERVAL
SAMPLING METHOD SUBCONTRACTOR & EQFPT : W. Abshire/Geoprobe
PERCENTAGE ORDER: (GRAVEL,SAND,SILT,CLAY) MEMO
MEMO ‘
‘g’ Borehole Abandonment/
=
é‘gg? £ ) . - = 5" Well Consiruction
S tlssl o § H Colo %D;K;ﬁxr En § gl & Detals
= = = \ ", e, BIC. o
SN ’ , b
g&als | & g ¥
[ SAND, fine grain, with trace medium and coarse sand, dry, | SP |-
A 50fi, no odor, 10 YR 6/3. '
a3, 3
B SAND, fine grain, trace mediwm grain, becoming sifty at 5
B Jeet, skightly moist ar 4 feet, moist to wer at 8 feet, no odor,
5.0 10 YR 6/3.
: 10 YR 6/8.
. =75 Sand, medium grain, silry,
u SAND, medium grain, trace silty, trace pebbles, wer, no
B odor, 10 YR 872,
I-—Iﬂ.o SAND, fine grain, sifty, wet, no odor, 10 YR /8. J S
- "SILT, trace clay, becoming clayey at 12 feet, moist, no odor, | Y& ‘
- 10 YR 7/1.
:_ 125 Slough, sand and pebbles, wet. e
-
R CLAY, silty, moist, firm, no odor, chart 2 for gley: 5B 6/1. CcL / ’;
- SILT and fine sand, clayey, moist, firm, no odor, chart 2 for | ML
—15.0 gley: 10 BG 6/1. !
: Unknown recovery, couldn't remove tube from sampling SP . -]
1 spoon, "hammered” our g medium grain sand, wet, )
175 noticeable creosote odor, cherr 2 for gley: 10 BG 6/1.
F~20.0 End of boring. 7
%mmﬂrs
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Site Investigation Work Plan

Former Gulf States Creosoting Site
Hattiesburg, Mississippi

Summary

The former Gulf Coast Creosoting site is located in Hattiesburg, Mississippi near the
intersections of U.S. Highways 49 and 11. Preliminary information indicates that the site
was operated as a creosoting plant from the early 1900s to approximately 1960. Beginning
in approximately 1962, the site was re-developed as a commercial area which is now
occupied by car dealerships, automotive repair shops, a strip shopping center, retail stores,
and warehouses.

The site has been investigated for the presence of creosote wood treating constituents or

indicators in site media (soil, ground water, surface water, sediment, and air) on at least

seven previous occasions. Results of these investigations indicate two areas of concern

potentially relating to former creosoting operations at the site: the former process area,

situated on approximately 2.5 acres at the northeast corner of the site; and a fill area in the

s&ogthwestem portion of the site near Gordon’s Creek. The extent of the fill area is not well
efined.

This work plan provides a summary of existing site information and previous site
investigations and describes procedures to further characterize the site stratigraphy, surface
soil, subsurface soil, and ground water at the site. Site-wide stratigraphic and subsurface
soil properties relating to potential contaminant transport will be defined through cone
penetrometer testing (CPT) and conventional soil borings to depths of up to 75 feet below
grade. Additional stratigraphic characterization and delineation of the lateral extent of high
concentrations of hydrocarbons and/or creosote in soil will be performed using a laser-
induced fluorescence sensor deployed by CPT equipment, 2 technology known as the rapid
optical screening tool (ROST). The work plan specifies approximately 33 ROST pushes in
the former process area and approximately 24 ROST pushes in the Gordon’s Creek fill
area. Correlation samples will be collected for laboratory analysis at ten percent of the
ROST push locations. The ROST system has been demonstrated to be an effective, rapid
insitu field method for characterizing hydrocarbons in the subsurface.

Site-wide ground water conditions (occurrence, flow direction, gradient, and velocity) and
ground water quality will be determined by the installation and testing of five to six new
ground water monitoring wells and the testing of four existing wells. Surface soils (zero to
12 inches below grade) in unpaved areas will be characterized via sampling and analysis for
semivolatile constituents.

The work plan includes a Quality Assurance Project Plan (QAPP). The QAPP establishes
procedures and methods necessary to assure that collected data is of the appropriate quality
for its intended use, which in this case includes risk assessment. Unless otherwise -
indicated, procedures for quality assurance in the QAPP conform to the requirements of the
document Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual, US EPA Region IV, May 1996,

The work plan also includes a site-specific Health and Safety Plan and addresses other
issues such as community relations and project management.



1.0 Introduction
1.1 Objectives of Investigation

The objective of this site investigation is to define site stratigraphy, ground water
conditions, and other physical site characteristics and to determine the presence, nature,
extent, fate, and effect of chemical constituents in site soils and ground water. The purpose
of this work plan is to establish an orderly and systematic approach for investigating the
site and to identify specific procedures for completing the investigation.

1.2 Work Plan Organization

This document and its appendices present all the information and procedures necessary o
conduct a comprehensive site investigation at the former Gulf States Creosoting site in
Hattiesburg, Mississippi (the site), The work plan includes the following sections:

Introduction

Site Background

Former Wood Treating Operations

Current Site Conditions

Field Sampling Plan

Quality Assurance and Quality Control Plan
Health and Safety Plan

Community Relations Plan

Project Management

WO N QLA LI 1 e
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2.0 Site Background
2.1 Site Location

The former Gulf States Creosoting site is located in Hattiesburg, Mississippi near the
intersections of U.S. Highways 49 and 11. The site is situated entirely within Section 16
of Township 4 North, Range 13 West, Forrest County, Mississippi. The site is bounded
by Scooba Street on the northeast, Gordon’s Creek and Corinne Street on the northwest,
U.S. Highway 49 on the southwest, and the N.O. & N.E. Railroad (also known as the
Southern Railroad) on the southeast. The location and approximate boundary of the
original plant area are shown on Figure 2-1.

2.2 Site Description

The former Gulf States Creosoting site is an irregularly-shaped, elongated southwest/
northeast property located within Hattiesburg, Mississippi. Creosoting and the associated
storage and handling of bulk chemicals were confined to a process area located at the
northeastern corner of the site. This process area encompassed approximately 2.5 acres
and was located in the area currently bounded by Timothy Lane, Scooba Street, West Pine
Street, and the N.O. & N.E. Railroad. The portion of the site currently southwest of
Timothy Lane between West Pine Street and the Southern Railroad was historically used
for the storage of either treated or untreated wood. Subsequent to closure of the facility in
approximately 1960, an area at the western edge of the property near Gordon’s Creek may
have been filled using rubble, soil, wastes, or other materials from the site or from off-site
sources. This area is referred to as the Gordon’s Creek fill area in this work plan.

The property was developed commercially beginning in approximately 1962. The original
plant area is currently occupied by several antomobile dealerships, auto parts stores, a
beverage dealership, a convenience store, and other commercial operations. The process
area and wood storage areas have been regraded, covered with asphalt, and are no longer
evident (Weston, May 1990).

2.3 Previous Investigations

Previous investigations performed at the site, with corresponding reports cited, include the
following:

* » January and March 1990 investigations by Roy F Weston (Soil Gas and Soil Sampling,

Roy F. Weston, Inc., May 1990);

» An October 1991 investigation by the Mississippi Department of Environmental Quality
(MDEQ) (Site Inpection, Phase II Report, MDEQ, January 7, 1992);

¢ A May 1994 investigation by Environmental Protection Systems (EPS) (Phase I Site

Ing\;estigation of the Former Gulf States Creosote Company Process Area, EPS, July
1994);

/s A June 1994 investigation by Bonner Analytical Testing Company (Phase IT

Investigation of Gibson’s Shopping Center, Bonner, July 7, 1994);

/ ¢ An October/November 1994 investigation by Bonner Analytical Testing Company (A

Preliminary Subsurface Investigation, Ryan Motors/RSCO Realty, Bonner, October 3
through November 3, 1994); :
o Two late-1995 three-dimensional resistivity surveys by American Remediation
Technology (Three-Dimensional Resistivity Survey, Courtesy Ford Facility, American
Remediation Technology, December 19, 1995 and Three-Dimensional Resistivity

3
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Survey, West Pine Street Drainage Ditch Area, American Remediation Technology,
December 22, 1995);

/q/ A May 1996 investigation by McLaren/Hart (Report of Investigative Activities,

McLaren/Hart, June 16, 1996 and Report of Investigative Activities, Supplemental
Information, McLaren/Hart, June 25, 1996); and

j e A June 1996 investigation by TDS (no report issued; laboratory reports and boring logs
| available).

i _ e .
..

A map depicting sampling locations from previous investigations is provided as Figure 2-2.
Available boring logs from previous investigations are provided in Appendix A.
Summaries including the number and types of samples collected and analytical results
areprovided in the following sections. Inclusion of these summaries is for informational
purposes only and does not represent an endorsement or validation of this work.

2.3.1 1990 Roy F. Weston Investigations

Roy E. Weston conducted site investigation activities in January and March 1990. The
following activities were completed during the Roy F. Weston investigations:

Advanced 17 soil borings to depths ranging from 3 to 14 feet;

Analyzed 19 subsurface soil samples for polynuclear aromatic hydrocarbons (PAHs);
Sampled or monitored 65 soil gas sampling stations; and

Analyzed three air samples for PAHs.

Subsurface soil analytical results from the January and March Roy F. Weston
investigations are summarized in Tables 2-1 and 2-2, respectively. Of the 19 subsurface
soil samples collected, 12 contained detectable concentrations of PAHs. Samples collected
from the Gordon’s Creek fill area between West Pine Street and Gordon's Creek exhibited
the highest concentrations of PAHS.

Results of the soil gas survey indicated that there was no apparent relationship between
field screening results using hand-held photoionization and flame ionization detectors (PIDs
and FIDs) and soil gas analytical results. Results of air sampling performed prior to
init_igg‘;)ln of the investigations indicated that ambient air quality had not been affected by site
residuals.

2.3.2 October 1991 MDEQ Investigation

MDEQ conducted site investigation activities in October 1991. The following activities
were completed during the MDEQ investigation:

s Advanced two soil borings to unknown depths;
Analyzed two subsurface soil samples for semivolatile constituents;

Analyzed three ground water samples (two from temporary wells, one from a City of
Hattiesburg municipal well) for semivolatile constituents; and

e Analyzed two sediment samples for semivolatile constituents.

Analytical results from the MDEQ investigation are summarized in Table 2-3. The
subsurface soil sample collected as a background sample (GS-SB-01) contained no
semivolatile constituents, while the sample collected from the Gordon’s Creek fill area
(GS-SB-02) contained 3,500 and 4,200 mg/kg phenanthrene and anthracene, respectively,
as well as other semivolatile constituents. The sediment sample collected upstream of the

5
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l Table 2-1°
Summary of Soil Analytical Data
. January 1990 Roy F. Weston Investigation
l Former Gulf States Creosoting Site
| Hattiesburg, Mississippi
l Sample Location B0 2.5 D00 D00 DOl Dol £20
Sample Depth  0-12 in. 51t 8ft. - Sft 8 ft. 4ft.
Constituent :
| l Naphthalene ND 178 354 280 143 4.1
2-Methylnaphthalene ND 99 197 460 82 3.6]
1-Methylnaphthalene ND 72 104 340 45 - ND
Biphenyl ND 22] 55 9] 24 ND
l 2,6-Dimethyinaphthalene ND 72 65 53 28 ND
Acenaphthylene ND 4.4) 4.2y 233 ~ ND ND
Acenaphthene ND 259 156 225 81 14)
l Dibenzofuran ND 158 125 114 78 4.71
| Fluorene ND 245 140 219 20 G.4]
Phenanthrene 6.5] 718 325 715 229 26
Anthracene ND 465 210 521 114 69
l Carbazole ND 173 96 157 38 15J
Fluoranthene 3] 844 215 763 188 138
Pyrene 1.1 181 64 266 65 98
l Benzo(a)anthracene 1.67 181 54 259 62 104
Chrysene 291 230 61 318 73 160
Benzo{b)luoranthene 3.8) ND 78 143 127 248
| Benzo(k)fluoranthene ND 231 74 135 121 236
'. Benzo(c)pyrene 2.5] 83 25 97 52 83
Benzo(a)pyrene 2.5] 125 35 133 55 116
Indeno(1,2,3-cd)pyrene 1.8] 51 15J 54 26 53
Dibenzo(a,h)anthracene ) 23 5] 19] 12J 171
Benzo(g,h,i)perylene 1.5 4] 11] 42 22 42

Notes: Only those samples containing detectable PAHs are included in this table.
All concentrations are reported in mg/kg (ppm).
ND - Constituent not detected at or above laboratory detection timit.
J - Data indicates the presence of a compound that meets the identification criteria. The result is less
than the lowest linear detection limit of 10.0 ug/mi, but greater than zero and the concentration is
given as an approximate value.

. Anaiytics] Dats.
l Jan SOEPA
‘ .



‘Table 2-2 _
Summary of Soil Analytical Data
March 1990 Roy F. Weston Investigation

Former Gulf States Creosoting Site

Hattieshburg, Mississippi
Sample Location DO3A DO3A E19 E24 E25 E27
10ft. Top Bottom of :

Sample Depth of Auger Auger 11 ft. 8 ft. 81t 8ft.

Constituent
Naphthalene S 7.3 2.5 544 48 753
2-Methylnaphthalene ND A7 0.9 224 26 293
1-Methylnaphthalene ND 206] 0.6 107 26 193
Biphenyl ND 027 31 55 3.51 140
2,6-Dimethylnaphthalene ND ND 4] 71 13 160
Acenaphthylene ND ND .04] 7.3] 245 20
Acenaphthene ND AT 1.5 264 86 213
Dibenzofuran ND 08] 0.7 159 37 125
Fluorene ND 05F 0.9 194 66 129
Phenanthrene ND 04 2.7 420 136 425
Anthracene ND ND 1.7 87 4] 126
Carbazole ND 0.07 03 48 5.51 59
Fluoranthene A7 03 29 224 144 288
Pyrene 2] 04] 34 180 126 296
Benzo(a)anthracene .07 ND 1.1 52 34 100
Chrysene 08] ND 1.2 - 42 37 86
. Benzo(b)fluoranthene ND ND 1 ND ND 86
. Benzo(k)fluoranthene ND ND 04 27] 30 ND
Benzo(c)pyrene ND ND 0.5 ND 9.1 31
Benzo(a)pyrene ND ND 0.6 ND 11 42
Indeno(1,2,3-cd)pyrene ND ND ND ND ND ND
Dibenzo(a,h)anthracene ND ND ND ND ND ND
Benzo(g,h,i)pervlene ND ND ND ND ND ND

Notes: Only those samples containing detectable PAHs are included in this table.
All concentrations are reported in mg/kg (ppm).
ND - Constituent not detected at or above laboratory detection limit.
J - Data indicates the presence of a compound that meets the identification criteria. The result is less
than the lowest linear detection limit of 10.0 ug/ml, but greater than zero and the concentration is
given as an approxlmate value.
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two drainage pathways (GS-SD-01) contained low concentrations (less than one mg/kg)
phenanthrene, fluoranthene, and pyrene; the downstream sediment sample (GS-SD-02)
contained 18,000 mg/kg phenanthrene plus other semivolatile constituents. None of the
three ground water sample (GS-TW-01, GS-TW-02, or GS-PW-01) contained detectable

_concentrations of semivolatile constituents.

2.3.3 May 1994 Environmental Protection Systems
Investigation )

Environmental Protection Systems (EPS) conducted site investigation activities in May
1994. The following activities were completed during the EPS investigation:

¢ Advanced 16 soil borings to depths ranging from 1.5 to 36 feet in the former process
area;

s  Analyzed 36 subsurface soil samples for PAHs;
Installed four ground water monitoring wells; and
Analyzed four ground water samples for PAHSs.

Soil analytical results from the EPS investigation are summarized in Table 2-4. PAHs in
subsurface “soil” samples from the former process area were reported at concentrations
indicating that either tank bottom materials or other creosote-saturated materials were
sampled. Typicalty, samples collected from borings which met refusal, indicating the
presence of subsurface process area debris, contained a higher range of PAHs,

Ground water analytical results from the EPS investigation are summarized in Table 2-5.
PAHSs were reported in ground water samples collected from three of the monitoring wells
completed in the process area.

2.3.4 June 1994 Bonner Investigation

Bonner Analytical Testing Company (Bonner) conducted a Phase II investigation at
Gibson'’s Shopping Center in June 1994. The following activities were completed during
the Bonner investigation:

¢ Advanced 12 soil borings to depths of up to 20 feet

* Analyzed 36 subsurface soil samples for PAHS; and

e Analyzed three ground water samples for PAHs.

Analytical results from the Bonner investigation at Gibson’s Shopping Center are
summarized in Table 2-6. PAHs were reported in only two of 36 soil samples. PAHs
were not reported in any of the three ground water samples collected. No boring logs were
provided with the report.

2.3.5 October/November 1994 Bonner Investigation

Bonner Analytical Testing Company (Bonner) conducted a Phase II investigation at Ryan
Motors in October and November 1994. The following activities were completed during

_the Bonner investigation:

* Advanced nine soil borings to depths of up to 20 feet
e Analyzed 18 subsurface soil samples for PAHs; and
* Analyzed seven ground water samples for PAHs.

10
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: Table 2-5 ‘
Summary of Ground Water Analytical Data
1994 EPS Investigation

Former Gulf States Creosoting Site
Hattiesburg, Mississippi

Date Sampled 5/27/94 5127194 5127194

Well Number MW1 MW2 MW3
Constituent ND ND ND
Naphthalene 123 216 443
Phenol ND 2.87 ND
2,4-Dimethylphenol ND ND 63.36

Notes: Only those samples containing detectable PAHSs are included in this table.
Only those parameters detected in one or more samples are included in this ta
All concentrations are reported in mg/kg (ppm).
ND - Constituent not detected at or above laboratory detection limit.
Table includes only those parameters detected in one or more samples.
Method detection limit (MDL) = 0.01 ppm

. Analytical Data

1994 EPS GW

1
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Analytical results from the Bonner investigation at Ryan Motors are summarized in Table
2-7. PAHSs were reported in 12 of 18 soil samples and in five of seven ground water
samples collected. No map depicting boring locations, survey data, or boring logs were
provided with the report.

2.3.6 1995 American Remediation Technology 3-D Resistivity
Surveys

In late 1995, American Remediation Technology performed three-dimensional resistivity
(3DR) surveys in both the process area and the Gordon’s Creek fill area.

2.3.7 May 1996 McLaren/Hart Investigation

McLaren/Hart conducted site investigation activities in May 1996. The following activities
were completed during the McLaren/Hart investigation:

s Advanced nine soil borings to depths ranging from 20 to 50 feet; and
s Analyzed 18 subsurface soil samples for phenols.

Soil analytical results from the McLaren/Hart investigation are summarized in Table 2-8.
Phenols were detected in 13 of the 18 subsurface soil samples analyzed. However, only
samples from borings SB-1 at a depth of 8 to 10 feet below land surface and SB-2 ata
depth of 13 to 15 feet below land surface contained phenols concentrations greater than 6.7
mg/kg (56.8 and 48.4 mg/kg, respectively).

No maps depicting boring locations or survey data were provided with the McLaren/Hart
reports. Boring locations depicted on Figure 2-2 are approximate based on a sketch
provided in the September 17, 1996 deposition of Joseph W. Abshire.

2.3.8 June 1996 TDS Investigation

TDS conducted site investigation activities in June 1996. The following activities were
completed during the TDS investigation:

e Advanced six soil borings in and adjacent to the Gordon’s Creek fill area to depths
ranging from 16 to 51 feet; and

e Analyzed 12 subsurface soil sampies for compounds associated with creosote wood
treating operations and total petroleum hydrocarbons (TPH) as diesel and oil.

Soil analytical results from the TDS investigation are summarized in Table 2-9. Only one
sample, collected from boring B6 at a depth of 13.5 to 14.0 feet below land surface,
contained detectable concentrations of compounds associated with creosote wood treating
operations. TPH as diesel and oil were not reported in any samples above laboratory
detection limits.

2.4 Topography
2.4.1 Regional Topography

All of Forrest County lies within the Pine Hills physiographic region. The topography of
the area is that of a gently sloping plain dissected by a series of parallel, southeastward-
flowing streams. These sireams have eroded broad terraced valleys which are separated by
ridges known as cuestas. These cuestas typically exhibit steep northeasterly and gentle
southwesterly slopes (Foster 1941). The City of Hattiesburg is located on the

18
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Table 2-8
Summary of Soil Analytical Data
May 1996 McLaren/Hart Investigation

Former Gulf States Creosoting Site

1 Hattiesburg, Mississippi
| Sample Phenols
Sample ID Date Sampled Depth (feet) Concentration

SB-1/8-10 5/30/96 8-10 56.8
SB-1/48-50 - 5/30/96 48-50 1.1
SB-2/13-15 5/31/96 13-15 48.4
S$B-2/23-25 5/31/96 23-25 08
SB-2/33-35 5/31/96 33-35 6.7
GP-1/3 5/30/96 3 1.3
GP-1/20 5/30/96 20 ND((.6}
GP-2/0.5 5/30/96 0.5 0.9
GP-2/20 5/30/96 20 1.8
GP-3/1 5/30/96 1 ND(0.6)
GP-3/20 5/30/96 20 1.9
GP-4/1 ‘ 5/30/96 1 ND(0.6)
GP-5/9 5/31/96 9 ND(0.6)
GP-5/20 5/31/96 20 ND(0.6)
GP-6/15 5/31/96 15 3.2
GP-6/20 5/31/96 20 2.8
GP-7/8 - 5/31/96 8 15
GP-7/20 5/31/96 20 0.6

Notes: All concentrations are reported in mg/kg (pptn).
ND@#) - Constituent not detected at or above laboratory detection limit
shown in parentheses.

. Analytical Dty
May 96 McLaren-Hant
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southwestern face of a cuesta formed by the Leaf River.
2.4.2 Site Topography and Drainage

The City of Hattiesburg, including the site, is situated upon the lowermost of the high
terraces of the Leaf River (Foster 1941). Elevations at the site range from approximately
195 feet in the north central portion of the site 10 176 feet at the southwestern edge of the
site adjacent to Gordon’s Creek. The site is drained via surface flow to Gordon’s Creek or
by the Southern Railroad ditch, which flows southwestward into a ditch at the south end of
the site, that in turn flows northwestward into Gordon’s Creek. Gordon’s Creek flows
northward then eastward from the site and ultimately discharges to the Leaf River
approximately four miles downstream of the site. The site topography is depicted on Figure
2-3,

2.5 Geology
2.5.1 Regional Geology

Forrest County is underlain by a great thickness of massive clay, silt, and clayey fine-
grained sand of Miocene age, and gravelly sand probably of Pliocene age. Plio-Pleistocene
high terrace deposits and Recent low terraces/alluvium are present within and adjacent to
the major stream beds. At Hattiesburg, outcrops in the river bluffs show the Hattiesburg
formation to consist of massive clays between 150 and 200 feet thick (Foster 1941).
Geophysical logs of borings east of the site indicate the presence of a clay layer beginning
at an elevation of approximately 30 feet above mean sea level (amsl) and ranging in
thickness from 110 to 180 feet (MDEQ 1992). The thick Hattiesburg clay layer is
underlain by interbedded sands and gravels, the sands becoming more prominent and
gravelly near the base of the formation (Foster 1941).

2.5.2 Site Geology

Although a number of borings has been advanced at the site as part of previous
investigations, the large majority of these borings were only advanced to shallow depths of
20 feet or less, Three cross-sections have been generated using logs of on-site soil :
borings. Figure 2-4 shows the locations of cross-section lines and Figure 2-5 and 2-6
present our current understanding of the stratigraphy of the upper 50 feet beneath the site.

Borings at the site have been advanced to depths of up to 51 feet, or to an elevation of
approximately 135 feet amsl. The massive Hattiesburg clay, which was encountered at an
elevation of 30 feet amsl in borings east of the site, is not believed to have been reached in
borings advanced at the site. The surface geology at the site has been classified as high
terrace deposits (Foster 1941). At the site, the upper 20 feet can be characterized as mostly
clay, with some discontinuous sand lenses. The major exception is in borings immediately
adjacent to Gordon’s Creek, where the upper 20 feet is comprised predominantly of sand.
In this area, the upper silts and clay have apparently been eroded away, which is consistent
with the site topography. Near Gordon's Creek, boring logs show the sandy zone to be
underlain by a significant clay layer; only one boring (McLaren/Hart’s boring SB-1) within
the process area was advanced 10 a sufficient depth to fully penetrate the sand and tag a clay
beneath the sand, at a depth of approximately 48 feet below grade.
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2.6 Ground Water .
2.6.1 Regional Ground Water

Southern Mississippi is underlain by several thick Miocene-age (10 to 25 million years old)
aquifer systems, including the Catahoula, Hattiesburg, and Citronelle aquifers. These
aquifers consist of thick beds of sand or gravel separated by clay layers (Water Resources
of Mississippi Bulletin 113, 1970). The aquifers are frequently considered a single
hydraulic unit referred to as the Miocene Aquifer System (MDEQ 1992).

The U.S. Geological Survey (USGS) maintains a computerized listing and description of
ground water wells in the State of Mississippi. A search of the USGS computerized Listing
was conducted in November 1996 to obtain information on the presence, locations,
screened intervals, and usage of ground water wells in the vicinity of the site. A copy of
the printout from the search is provided as Appendix B.

Four public supply wells for the City of Hattiesburg are located approximately one and
one-half miles east of the site. These municipal wells and the majority of domestic wells
identified by the search are screened within the sands of the Miocene Aquifer System.
Wells completed within these sands are typically screened at depths ranging from 300 to
800 feet below land surface (i.e., below the massive Hattiesburg clay). The USGS
identified three shallower wells (all approximately 120 feet deep) within a two-mile radius
of the site as being utilized for domestic purposes. It is not known if these wells are
currently used.

2.6.2 Site Ground Water

The only water-bearing zone identified during previous site investigations is the shallow
sand body described in Section 2.5.2, encountered at depths of zero to 20 feet below grade
adjacent to Gordon’s Creek and at depths of 23 to 48 feet below grade beneath the former
process area. Four monitoring wells, designated MW-1 through MW-4, were installed
within the former process area by EPS during their 1994 Phase II site investigation. The
wells were all constructed using ten-foot well screens with screened intervals ranging in
depth from 20 to 35 feet below land surface. Water levels in the wells ranged from 17.4 to
21.1 feet below land surface during the investigation. Water level elevations in the wells at
the time of the investigation indicated a northwesterly ground water fiow direction.
However, the wells are all within 500 feet of one another so it is not known if this is
indicative of site-wide ground water flow. '

2.7 Precipitation

The climate of southeastern Mississippi is humid and semitropical. Average annual rainfatl
in the vicinity of the site is approximately 61 inches. Average annual runoff from the
numerous streams in the area is approximately 20 inches. The remainder of the
precipitation either infiltrates into the ground or is dissipated through evapotranspiration.
The net annual precipitation in the Hattiesburg area is approximately 15 inches.
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3.0 Former Wood Treating Operations
3.1 General Industry Practices

Wood treating operations are conducted in a batch operation. Wood to be treated is
typically prepared by debarking, cutting, planing, boring, and drying. The prepared wood
is then loaded into tram cars which travel on small-gauge rail tracks. The tram cars are
conveyed into a pressure-treater cylinder which is typically a steel vessel from six to eight
feet in diameter and typically range in length from 50 to 135 feet. A site may contain from
one to six or more treating cylinders. Cylinders are equipped with bolt-down and gasketed
doors. The treating cycle consists of steam heating, vacuum extraction, and application of
chemicals under high pressure. The treated wood may be steamed and subjected to further
vacuum after treatment and prior 10 removal from the cylinder. Unused chemicals are
typically returned to the working tank for in subsequent batches. Wastes containing
treating chemicals generated in the process typically include steam condensate, working
tank water draws, storage tank and cylinder sludges, drippage in the track area located
immediately adjacent to the cylinder, and spiils and leaks.

3.2 Site Creosoting Operations

Creosoting operations are believed to have been conducted at the site between the early
1900s and approximately 1960 (Roy F. Weston 1990). Interviews with former employees
indicate that during the life of the facility, operations consisted of treating primarily cross-
ties in a single pressure cylinder. In an August 1994 deposition, a former plant supervisor
indicated that to his knowledge, the only preservative ever used at the site was creosote
(Deposition of Paul Davis Mabry, August 30, 1994). The major constituents in creosote
produced in the U.S. are listed in Table 3-1 (US EPA, October 1992).

3.3 Site Operational Layout

Historical aerial photographs and Sanborn maps have been used to establish the former
locations of the various wood treating components. The following are among the
components identified within the process area: a settling basin (or U-basin), boiler house,
treating room(s), a dry kiln, storage and working tanks, wood storage areas, and an office.
Locations of operational features are shown on a 1960 photograph provided as Figure 3-1.

30

MPEAN-(DIR



Table 3-1
Major Chemical Constituents of Creosote
Produced in the United States (1)
Former Gulf States Creosoting Site
Hattiesburg, Mississippi
Compound Percentage
Naphthalene 3.0
Methylnaphthalene 2.1
Diphenyl dimethylnaphthalene ---
Biphenyl . 0.8
Acenaphthene 9.0
Dimethylnaphthalene 2.0
Diphenyloxide C-e-
Dibenzofuran 5.0
Fluorene-related compounds 10.0
Methyl fluorenes 3.0
Phenanthrene 21.0
Anthracene 2.0
Carbozole 2.0
Methylphenanthrene 3.0
Methyl anthracene 4.0
Fluoranthene 10.0
Pyrene 8.5
Benzoflourene 20
Chrysene 3.0
Total 9.4

(1) - Lorenz and Gjovik, 1972
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4.0 Current Site Conditions
4.1 Site Features

The property was developed commercially beginning in approximately 1962. The original

plant area is currently occupied by several automobile dealerships, auto parts stores, a

beverage dealership, a convenience store, and other commercial operations. The process

area and wood storage areas have been regraded, covered with asphalt, and are no longer

evident (Weston, May 1990). Figure 4-1 is a map depicting the location of known current

ﬁite features. Figure 4-2 shows current site features relative to 1960 site operational '
eatures.

4.2 Conceptual Understanding of Site

The facility is a former wood treating site which used only creosote in the treating process.
Two potential areas of concern have been identified during previous investigations: the
former process area and the Gordon’s Creek fill area. The former process area contained
several operational features (e.g., the settling basin, tankage, treating and blending areas,
and drip track area) any of which may have contributed to the presence of creosote wood
treating constituents in environmental site media (i.e., subsurface soil and ground water).
The site also includes other potential sources of contamination associated with commercial
development and use of the site, such as underground storage tanks and automobile repair
shops. The existing asphalt cover precludes direct contact with any shallow affected soils
within the former process area.

Following closure of the facility in approximately 1960, the site was re-developed
beginning in approximately 1962. An area at the western edge of the property near
Gordon’s Creek may have been filled using materials from the site or off-site sources.
Results of previous investigations indicate that subsurface soils immediately adjacent to the
creek contain creosote wood treating constituents. However, the results of work
performed by TDS on June 1996 indicate that subsurface soils to the north and east of the
Gordon’s Creek fill area (in the direction of the former process area) are unaffected. This
suggests that the two areas are distinct and separate and that subsurface migration from the
former process area was not the source of affected soils in the Gordon’s Creek fill area.

Other areas of the site are not believed to be of concern, as creosoting operations and filling
are only believed to have occurred in the areas discussed above. However, additional data
will be obtained on a site-wide basis to better delineate affected media and develop a more
thorough understanding of potential migration pathways.

4.3 Likely Response Scenarios

Identification of likely response scenarios is premature at this time due to the lack of basic
stratigraphic definition and ground water characterization.

4.4 TIdentification of ARARs

Identification of Applicable or Relevant and Appropriate Regulations (ARARs) will be
performed subsequent to the investigation, as appropriate. As a precautionary measure, all
investigation activities shall be performed in compliance with the training and other
requirements of the 29 CFR 1910.120 regulations.
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5.0 Field Sampling Plan

The field sampling plan has been broken down into five specific tasks. The tasks proposed
to complete the site investigation are:

Stratigraphic Definition and Determination of Soil Properties
Source Characterization

Ground Water Investigation

Surface Soil Sampling

Site Investigation Report

MR W=

Proposed activities for each investigation task are detailed in the following sections.

- Sampling locations depicted on maps are approximate and may be modified based on field

conditions-and/or property access problems.
5.1 Stratigraphic Definition and Determination of Soil Properties

The purpose of this task is to more thoroughly characterize the site-wide stratigraphy and to
collect the soil data necessary to allow for the evaluation of contaminant migration potential
and/or control. The task will be accomplished by implementing a cone penetrometer testing
(CPT) program for stratigraphic definition and collecting and testing subsurface soil
samples to determine the geotechnical and contaminant transport properties of various soil
horizons beneath the site.

5.1.1 CPT Push and Borehole Locations

A total of 14 CPT pushes will be advanced at regular intervals along three southwest-
northeast lines: the N.O. & N.E. Railroad right-of-way, West Pine Street, and Corinne
Street (proposed locations are depicted on Figure 5-1). Three soil borings will be advanced
for the collection of subsurface soil samples at locations shown on Figure 5-2. The three
soil borings are located adjacent to CPT pushes so that soil boring logs can be used to
correlate CPT findings.

5.1.2 Borehole Depths and Sampling Intervals

Each CPT push will be advanced to a depth of 75 feet or a minimum of 5 feet into a
competent clay layer below the base of shallow sands. Real-time, continuous soil profiles
of each push will be generated in the field using the CPT on-board instrumentation. Each
of the three soil borings will be advanced and continuously logged to a depth of 50 to 75
feet. Samples will be collected from up to four distinct soil horizons using split-spoon
sampiers or Shelby tubes, depending on soil type. Because sampling intervals will be
;l_etermined based on lithologic breaks, sample collection -epths will be determined in the
ield.

5.1.3 Field Procedures

Field procedures will consist of the following:

e Prior to field mobilization, each location will be checked, to the extent possible, for
underground and overhead utilities. _

» CPT pushes will be advanced via direct push technology in accordance with ASTM
standard D 5778-95.

¢ Soil borings will be advanced using 4.25-inch inside diameter (1.D.) hollow-stem
augers. Hollow-stem auger drilling will be performed in accordance with the
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provisions of Section 6.3.1 of Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual, US EPA Region IV, May 1996
(EISOP/QAM).

e Soil samples to be tested for geotechnical and contaminant transport properties will be
collected using split-spoen samplers or Shelby tubes. Physical handling of samples
will be performed using stainless steel tools and latex gloves.

* Al resulting boreholes will be pressure grouted from bottom to top to help ensure
complete filling.
o Field CPT logs and soil boring logs will be generated for each push or boring. In

addition to descriptions of soils, boring logs will include recovery percentages, blow
counts, and PID or FID measurements.

5.1.4 Laboratory Soil Testing

Selected soil samples will be laboratory tested to determine the geotechnical and
contaminant transport properties of various soil horizons beneath the site. Depending on
soil types, testing will be performed to determine grain size (via sieve and potentially
hydrometer methods), Atterberg limits, moisture content, density, vertical permeability,
and total organic carbon content.

5.2 Delineation of Source Areas

The purpose of this task is to characterize potential residual materials from former and
current site operations. The task will be accomplished by utilizing the Rapid Optical
Screening Tool (ROST) to delineate the vertical and horizontal extent of potential source
materials in the former process area and the Gordon’s Creek fill area.

5.2.1 Source Area Definition

For the purpose of this investigation, a source area shall be defined as any area in which
site media contain free product or other high concentrations of hydrocarbon constituents.

5.2.2 Investigative Approach

ROST is a laser-induced fluorescence sensor deployed by CPT equipment that characterizes
stratigraphy and petroleum hydrocarbons in soils. The process is accomplished
continuously and in real time, Advantages of the tool are:

e Waste-Free Testing - Deployment by CPT eliminates soil cuttings.

¢ Product Differentiation - Various hydrocarbon types can be identified in real time.
¢ Speed - typically produces greater than 300 linear feet of testing per day.
®

Regulatory Validation - ROST is the only commercially-available sensor of its type
to have its performance validated by the US EPA.

Boring logs from both the former process area and the Gordon’s Creek fill area have
identified the presence of oily residuals in the subsurface. Due to the presence of such
residuals, it is believed that the ROST system will provide an effective, rapid, insitu field
screening method for chatacterizing the subsurface.
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5.2.3 ROST Locations and Depths

A total of 57 CPT/ROST pushes are planned for the source characterization task: 33 in the
former process area and 24 in the Gordon’s Creek fill area (see Figure 5-3). Due to the
nature of source characterization, locations may be added or eliminated from the program
based on field observations. In the former process area, pushes will be advanced to depths
of 25 feet on a 100-foot grid pattern, exclusive of buildings and other structures. The
depth limit of 25 feet for source characterization is based on the depth to ground water
(between 17 and 21 feet below grade). '

In the Gordon’s Creek fill area, pushes will be advanced to depths of 25 feet on a 100-foot
grid pattern, with intensified sampling in the vicinity of the former channel of Gordon’s
Creek. Approximately 15 pushes will be advanced an additional 20 feet to evaluate
potential containment options (e.g., sheet piling or slurry wall).

5.2.4 Field Procedures

Field procedures will consist of the following:

e Prior to field mobilization, each location will be checked, to the extent possible, for
underground and overhead utilities.

e CPT pushes will be advanced via direct push technology in accordance with ASTM
standard D 5778-95.

e All resulting boreholes will be pressure grouted from bottom to top to help ensure
complete filling. In accordance with the provisions of Section 6.9.1 of the
EISOP/QAM, the top two feet of the borehole will be poured with concrete.

¢ Field CPT logs will be generated for each push.
5.2.5 Correlation/Confirmation Sampling and Analysis

Correlation soil samples will be collected from approximately 10% of locations using the
CPT soil sampling tool. This sampler is a piston-type soil sampler which allows for
collection of an undisturbed soil sample. All samples will be analyzed for TCL volatile and
semivolatile constituents. Due to the nature of the Gordon’s Creek fill area (i.e., fill of
unknown origin), samples from the fill area wilt also be analyzed for pesticides and PCBs.

5.3 Ground Water Investigation

The purpose of this task is to develop a basic understanding of shallow ground water flow
direction and velaocity, to determine the presence of site-related constituents in ground
walter, and to evaluate the potential for migration of any identified constituents. The task
will be accomplished by implementing a ground water investigation to determine ground
water quality, ground water flow direction and gradient, and aquifer characteristics.

5.3.1 Monitoring Well Locations
Six monitoring wells will be installed as part of the ground water investigation, Well
- locations were selected to provide site-wide coverage and to allow for the evaluation of

ground water quality near the site boundary. Proposed monitoring well locations are
depicted on Figure 5-4.
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5.3.2 Screened Intervals

Each well will be constructed so that the entire saturated thickness of the first water-bearing
zone is screened, up to a maximum screened interval of 20 feet. If 20 feet of screen is not
sufficient to fully penetrate the first entire water-bearing zone completely, the uppermost 20
feet of the zone will be screened.

5.3.3 Well Installation and Construction Procedures

Wells will be installed and constructed in accordance with procedures presented in two
documents: the previously cited EISOP/QAM and Surface Water and Ground Water Use
and Protection Regulations, MDEQ, revised December 1994, Wells will be installed
through hollow-stem augers, the preferred method of dritling listed in the EISOP/QAM.
Once a borehole has reached the desired depth, the well, consisting of flush-joint, threaded,
two-inch Schedule 40 PVC will be lowered into place through the augers. Well
components will include a 10- to 20-foot screened section with a 2.5-foot sump and bottom
cap attached and riser from the top of screen to land sutface.

Once the well is in place, a filter pack consisting of 20/40 grade silica sand will be poured
to a height at least two feet above the top of screen. A three-foot layer of bentonite pellets
will be poured above the filter pack to provide a seal. After the bentonite has been allowed
to hydrate for a minimum of eight hours, the annular space above the seal will be filled with
pure bentonite grout or 5% bentonite/cement grout from the top of the seal to approximately
two feet below grade through a rigid tremie pipe. The grout will be allowed to set for a
minimum of 24 hours before the surface completion is installed.

Due to their locations in high traffic areas (i.e., in parking lots or along roadways), weils
will be completed at grade with water-tight, flush-mount manhole covers. The manhole
assembly will be set in a four-inch thick concrete pad to provide strength. The pad will be
sloped gently away from the bolt-down manhole cover, which will be fitied with a rubber
gasket to inhibit the entry of water. In addition, the well will be fitted with a water-tight
locking cap. Typical well construction details are shown on Figure 5-3.

5.3.4 Well Development

Prior to sampling, wells will be developed to remove sediment and to facilitate the
collection of samples which are representative of the screened interval. Initially the water
level in each well will be measured from the top of casing and subtracted from the well
depth to determine the height of the water column. This information will be used to
calculate the volume of the water column. Wells will be developed by bailing, pumping,
air lifting, or a combination of these methods, Well development will continue until ground
water is essentially sediment-free, and temperature, pH, and specific conductance have
stabilized. A minimum of three well volumes will be removed from each well during
development.

5.3.5 Ground Water Sampling Procedures

If wells are not sampled within 24 hours of development, it will be necessary to purge the
wells to remove stagnant water prior to sampling. Purging will be performed with a pump
or disposable bailers. During purging, the volume of water removed will be observed and
recorded and the temperature, pH, and specific conductance of the water will be monitored.
Well purging will be complete when these parameters have stabilized and & minimum of
three well volumes have been removed.
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Once a well has been developed or purged, a ground water sample will be collected using a
disposable bailer. Ground water will be poured directly from the bailer into clean,
laboratory-supplied sample containers. The order of collection will be: volatiles,
semivolatiles, cyanide, and metals.

5.3.6 Ground Water Analysis

Samples will be analyzed for TCL volatile and semivolatile constituents and TAL
inorganics.

5.3.7 Slug Testing

Slug tests will be performed at each well 1o estimate a range of hydraulic conductivities for
the first water-bearing zone. Initially, the water level in a well will be measured to
determine the static water level. A pressure transducer on a cable, connected (o a
datalogger at the surface, will be lowered to the base of the well. A solid PVC or stainless
steel “siug” of a known volume will then be lowered beneath the water’s surface, and the
water level will be allowed 1o return to its static level. The slug will be removed rapidly,
causing an instantaneous decrease in the water level, and the slug test will begin. During
the test, the datalogger will record water levels with respect to time until the well has
completely recovered. Depending on the time required for complete well recovery, more
than one test may be performed at a well. The data will be analyzed using an appropriate
gaethod for the aquifer type, for example the Bouwer and Rice method analysis of slug test
ata.

5.4 Surface Soil Sampling

The purpose of this task is to collect the data necessary to evalvate the risks, if any, of
exposure to site-related constituents in surface soils. The task will be accomplished by
collecting and analyzing soil samples within the upper 12 inches below land surface in
exposed (i.e., unpaved or uncovered) areas. :

5.4.1 Sampling Locations and Intervals

A total of 20 surface soil samples will be collected at a rate of approximately one per each
40,000 square feet. Samples will be collected from the 0- to 12-inch depth interval.
Proposed locations are depicted on Figure 5-6. :

5.4.2 Surface Seoil Sampling Procedures

Sample locations will be cleared of vegetation and debris prior to sampling. Soil samples
will be collected nsing either a stainless steel hand auger or a slide hammer equipped with
acrylic sleeves. At each location, soils will be penetrated to a depth of 12 inches below
ground surface. Soil samples will be placed on aluminum foil and field screened for
organic constituents using a PID or FID capable of detecting PAHs. Samples will be
homogenized on the aluminum foil prior to placement in laboratory-supplied sample
containers.

5.4.3 Surface Soil Analysis
Surface soil samples will be analyzed for TCL semivolatiles.
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§.5 Surveying

The horizontal position and vertical elevation of sampling locations will be surveyed using
a differential global positioning system (GPS) and/or conventional surveying methods in
accordance with the provisions of Sections 15.2 and 15.3 of the EISOP/QAM. Survey
data will include horizontal positions at all sampling locations, ground surface elevations at
all boring, CPT, and well locations, and top-of-casing elevations at all well locations.

5.6 Equipment Decontamination and Residuals Management
5.6.1 Decontamination Procedures

In order to guard against potential cross-contamination, it is essential to thoroughly
decontaminate reusable sampling equipment between each location. When possible,
equipment will be dedicated to a single sampling point (e.g., dedicated bailers and rope for
ground water sampling). Other manual sampling equipment, such as stainless steel hand
tools (knives, trowels, and spoons), hand augers, etc. will be decontaminated by the
following steps:

Wash in potable water and phosphate-free detergent;

Rinse with potable water;

¢ Rinse with distilled or deionized water; and

s Allow to air dry.

All heavy equipment, such as hollow-stem augers, sampling rods, CPT rods, and
downhole samplers, will be cleaned using a high-pressure hot-water washer.
Decontamination of heavy equipment will be performed on a lined decon pad or using an
alternative containment system so that all liquid and solid residuals can be containerized for
proper disposition.

5.6.2 Residuals Management

All cuttings, development water, and decontamination residuals will be containerized
pending the results of laboratory analysis. Containers will be clearly marked with the
contents and date of generation. If no target constituents are detected in ground water
samples from a well, the development water from that well will be discharged on site.
Cuttings will be tested to determine proper disposition.
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6.0 Quality Assurance and Quality Control

All work associated with the former Gulf States Creosoting site will be performed in
accordance with the Quality Assurance Project Plan provided as Appendix C. In addition,
all documents prepared for submittal to MDEQ will undergo a minimum of two reviews,
one by a sentor person other than the primary anthor and one by the Principal-In Charge.
This review process will result in a high-quality work product and overall project
consistency.




7.0 Health and Safety

All field activities conducted at the former Gulf States Creosoting site will be performed in
accordance with the Health and Safety Plan provided as Appendix D.

49

MPAA-D2D1R



8.0 Community Relations Plan
MDEQ will coordinate all community relations concerns with Kerr-McGee. In addition to

MDEQ activities, owners of land and site occupants where sampling is proposed will be
advised of the scope and timing of the work outlined herein.
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9.0 Project Management

Information regarding key project personnel and the project schedule for the former Gulf
States Creosoting site investigation is provided in the following subsections.

9.1 Key Personnel
Contact information regarding project team members is provided below.

Kerr-McGee
Kerr-McGee Center

P.0O. Box 25861
Oklahoma City, Oklahoma

Keith Watson

Project Manager
Telephone (405) 270-1313
Facsimile (405) 270-6039

Jami Poor

Senior Hydrologist
Telephone (405) 270-2675
Facsimile (405) 270-4244

Michael Pisani & Associates, Inc.
1100 Poydras Street

1430 Energy Centre

New Orleans, Louisiana 70163
Telephone (504) 582-2468

Facsimile (504) 582-2470

Michael E. Pisani, P.E.
Principal-In-Charge

David C. Upthegrove
Project Manager

Mississippi Department of Environmental Quality
P.O. Box 10385

Jackson, Mississippi 39289

Telephone (601) 961-5072

Facsimile (601) 961-5741

Russell Smith
Uncontrolled Sites Section Supervisor

9.2 Schedule

The project schedule for the Tasks 1 through 4 is shown in Figure 9-1. Since the schedule
for all investigation activities is contingent upon formalizing an agreement with MDEQ,
MDEQ approval of the work plan (if necessary), and site access, the schedule commences
with the compietion of the latest of these activities.
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