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?ERM-SOchwest, inc. B 4 =

16000 Mesonal Dnva » Suite 200 + Houston, Texas 77079-4005 « (713} 496-9600

March 10, 1587

Ks. Ruth Izraaeli

U.S. Environmental Protection Agency
Region VI

1201 Elm Street
Pallas, TX 76270 W.0. #32-02
Re: Arkwood, Inc. Site

Daar ¥s. YIzracli:

Per Mr. C. P. Barkar's latter of March 5, 1987, transmitting the
revisad Work Plan documents, the QA/QC proceaeduras for Rocky
Mountain Analytical Laboratory wers premisad to you. Attached

please find copies of tha Laboratory Quality Control Plan and
Qualty Assurance Plan.

stould you have any questions, please glve me a call.

Sincerely yours,
ERM~-SOUTHWEST, INC.

Richard H. Fuller, P.G.
RHF:c

Attachmants

1004487

New Orleans Office: 3501 North Causeway Boulevard « Suite 200 « Mutame. Lougrana 70002 » (504) 8316700 oy
_ r—

An afibais of the crvetamantas Hesources Managaemaent Groun with otfices v -y
Annagons, MO « Ann Abor, MI -asm:ﬂmqmn. MN + Bosion. MA « Brantwood. TN + Chaassion. WY « Chanotta. NC » Colurdus. B o ‘ )t
Cit » Doarmga. L * Engawood. GO « Kouston TX + Lomsvt Y + Manefia GA « Melaan. VA * Metasie, LA + Mam FU + Niwoon Bracn. v b
CA + Pguwgw NY * Rancrs Corpave GA » Reomsna VA * Taroa FL - Wainut Copee. DA + West Crasier PA + Vancouver. BC drou
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Greg Franklin, McKesson Corp.
Bob Barker, MmI

Ivan Meyerson, McKesson

Allan Gates, Mitchell, Williams, Selig, Jackson & Tucker
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L. INTRODUCTION

ENSECO, Inc. consists of the combined resources of ERCO in Cambridge,
Massachusetts and Houston, Texas; Gollob Analytical Service in Eerkeley Heights,
New Jersey; CAL Lab East (CLE) in Richmond, Virginia; Rocky Mountain Analytical
Laboratory (RMAL) in Arvada, Colerado; and California Analytical Laboratory (CAL)
in Sacramento, California. ‘The merger of these organizations in June 1986 created
the largest and most experienced independent environmental laboratory in the
United States.

The unioa also strengthened the existing faboratory structures by
providing a national level of officers to oversee quality control and laboratory
operations.

ENSECOQO provides analytical chemistry services 10 industry and government in a wide
variety of technical arcas. To ensure the production of reliable, accurate data, an
extensive quality assurance and quality cantrol (QA/QC) prograrn monitors every
aspect of analytical services. .

The following Quality Assurance Plan describes, tn general terms, the principal

compotents aad clements of ENSECQO's QA/QC program, and supports ENSECO's
commitment to produce analytical data of the highest quality.

The QA Plan has -
been developed according to criteria described in "The Interim Guidelines and

Specifications for Preparing Quality Assurance Project Plans,” published by the EPA.
A more specific and detailed preparatory QA/QC manual is on (ile at ENSECO
laboratorics.
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2. ENSECQ'S QUALITY ASSURANCE PHILOSQPHY

Parallel to quality laboratory work is 2 guality assurance and quality control
program which effectively monitors and regulates the production of analyticai data.
Esseatial to the success of such a program are clearly defined objectives,
documented standard operating procedures, management commitment and support
staf{{ cooperation, and a comprehensive and thorough auditing system.

ENSECO has developed 2 rigorous QA/QC program which is closely supervised at
both the corporate and taboratory levels. The priacipal components of this program
are prevention, assessment, and correction, which, supported by the program

elements (many of which are deseribed in this QA Plan), encompass the entire
activities of laboratory operatioas,

ENSECO's well-planned preveation program ensures that analytical systems ace
functioning properly through a coherent series of steps, which includes quality
control planniog, training pregrams, instrument calibration and maintenance, and
frequent validation of standards. Because prevention and assessment are often
intervolved, the program provides an elaborate system of checks and balances by
which data production can be lurther controlled. Additionally, ENSECO studies the

different pr:nc:pics involved in performing analytical methods and mc.:rporatcs the
most stringent ¢riteria as a standard.

Precision and accuracy are controlled by the assessment of data through quality
gcaontrol checks, Under the direction and guidince of the Carporate Vice Presideat of
Quality Assurance, QA officers at each laboratory perform regular systems ind
performance audits to evaluate the data produced by the laboratory's analytical
systems.,  Audits include laboratory site visits, analysis of QC samples (such as
maethod blanks, sample spikes, and split samples), the teview of calculations, and
validation of methodology. ENSECO has developed extensive interlaboratory and

intzalaboratory performance cvaluation studies and also participates in auditiag
programs conducted by regulatory agencies.

The ability to diagnaose problems and implement corrective actions is critical ta the
gencration of quality data. ENSECO's QA/QC program places particular emphasis ca
the identification of quality defects and the implementation of appropriate methods
to restore proper functioning of the analytical system. This is accomplished
through reevaluation of methodelogy, reexamination of check samples, instrument
recalibration or repair, as well a8 the utilization of QC reports, historical QC
databases, and instrument maintesance logs. Corrective actions are (ully
documented and reported to the Corporate Vice President of Quality Assurance.

In addition to receiving documented sample test results, elients also receive QA/QC
data specifying the blank, duplicate, spike, holding times and control limits
Qualifying the reporting data is 2 bold and progrcssive step in the industry, and

demonstrates ENSECO's leadership and conflidence in the organmization’s analytical
praocedures and laberatory performance.

It is the steadfast goal of the Qun!ity Assurance Group to uphold the integrity of
ENSECO's analytical chemistry services through dedicated commitmeat to gaod
laboratory practices and the production of the highest quality data.
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3. THE QUALITY ASSURANCE GROUP

Executing an effective QA program in a large aad complex laboratory system
demands the skills of a highly trained and qualificd staff. The organizational
structure of ENSECO's Quality Assurance Group (Fig. 1) provides a Zisciplined

national actwork of management which aversees and regulates alt labaratory QA/QC #
funcrions.

ENSECO% Quality Assurance Group i3 headed by Dr. Anthony Wong, Carpotate Vice
President of Quality Assurance, who reports directly to the ENSECO Executive B
Commiztes and to the Chairman of the Board. As principal architect of ENSECO's : &
QA program, Dr. Wong has charted a rigid course to monitor and control faboratory :
opcrations. This involves the intricate precess of developing QA manuals, QC
protocols, training programs, Standard Operating Procedures (SOP's), uniform ’
statistical data, interlaboratory and intralaboratory performance evaluation studiss, 7
and internal auditing programs. Dr. Wong is responsible for the administration and

implementation of the QA program at all ENSECO laboratorias.

o =

Laboaratary QA/QC activities are specifically designed to fulfill the requirements of
both rthe individual laboratory and ENSECQO., Directing these activities is the

vesponiibility of each laboratory president, who works closely with the faboratory
Quality Assurance Qfficer to enforce and monitor the program,

Beciuse a4 QA program undergoes its most stringent test at the laboratory levei, QA

Officers hold a cornerstone position in the organizational structure. ENSECO QA

Officers are highly skilled analytical scientists, knowledgeable in ail aspects of
laboratory operations. Their responsibilities include diagnosing quality defects and £
resolving problems with the analytical system; conducting performance evaluation ;
studies, in-house audits, and waik-throughs; performing statisiical analyses of data;
auditing spike results; enforcing chain-of-custody procedures; assisting in the
development of QA manuals, SOP's and QC protocols; conducting QA training
programs; and maintaining extensive records and archives of all QA/QC data.

QA Officers report to both the laboratory president and to Dr. Wong. They also
interface with one another in a peer evaluation and auditing system that encourages

assistance and [cedback, problem analysis, and collaboration on ways to improve
Jaboratory performance.

In conjunction with the QA Department, laboratory vice presidents, directors, and

managers are responsible for a subset of QA activities, and work closely with-
supervisors to evaluate daily laboratory functions.

Utltimately, no plan ¢an succeed without the cooperation and support of the entire
working force, ENSECOQ takes great pride in its raost valuable resourge---the men

and women whose unwavering dedication to excetlence farms the buildiag blocks of
OUr SUCCCESS.
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Figure 1. ENSECO Quality Assurance Group Organizatiog Chart
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4. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA
IN TERMS OF PRECISION, ACCURACY, REPRESENTATIVENESS
COMPLETENESS AND RELIABILITY

The effectiveness of a QA program is measured by the quality of the data generated

representativeness, completeness and ¢omparability
described as follows:

*

Data quality is judged in terms of its precision, accuracy,
These terms are defined and

Precision is the degree to which the measurement is reproducible.  Actual
control limits for precision will depend upon the specific project; in general

the relative percent diffeeence (RPD) must be withia 20%, the lim'it set by th;
EPA for the Contract Laboratory Program (CLP)

Acguracy is 2 determination of how close the measurement is to the true
value, Unless specif{icd otherwise in special contracts and particular methods.
ENSECO's parameter for accuracy is + three standard deviations from the
mean, with two standard deviations established as a warning {or system check

ese yen is the degree to which data accuralcl'y and precisely
rcprescnts % characteristic of a population, parametsr variaztions at a sampling
point, a process condition, or an environmental condition. Analytical dara
should represent the sample analyzed regardless of the heterogeneity of the
original sample matrix,

For example, with samples consisting of several
phases, it may be advisable to analyze cach phase separately and to determing
each phase proportionately in terms of the whole sample

Completeness is a measure of the amount of valid data obtained from a
measurement system <¢ompared with the amount that was expected to be
obtained under correct normal conditions. The complereuess of QC samples
must be 100%.

Comparability expresses the confidence with which one data set can be
compared to another data set of the same property. Comparability is assured
through the use of established and approved analytical methods, consistency in
the basis of analysis (wet weight, volume, etc.), and consistency in reporting
units (ppm, ppb, eic.}
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Details of the analytical and QC protocols are contained in & set of standard
operating procsdures, commonly known as SOP's. SOF's

requirements of the analytical methods, the QA program, aad good laboratory
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5. STANDARD OPERATING PROCEDURES

incorporate

practices. An example of some typical SOP's are given below,

Method SQP
(Method 613 is used)

I.

3.

b.
¢.

Frnoen

-

Project and mzthod requirements (detéction {imits, precision
accuracy, blanks, spikes, duplicates, acceptance criteria}
Reagent and standard preparation

Equipment and glassware requircments

Sample preparation

Sample analysis (instrument c¢alibration, standard, samples)
Data and report generation

Data and report approval

Sample and extract disposal

Special remarks (safety measures, special considerations, errors)

Instrutnent SOP

(Example is for GC/MS laboratory)

a.
b.
<.

Operztional protocols {start-up, settings, shut-down, calibration, tuning)
Maintenance and service

Sample log and service log

Sample Coutrol SOP

Receiving information (shipping documents, condition of samples)
Log-in

Storage

Chain of custody
Sample transfer
Disposal

Reagents SOP

a.
b.
c.
d.
c.
(.

Suppliers

Records and 1abels

Purity and interference checks
Shel life and storage requirements
Precautions

Disposal of excess reagents and containers
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5. Glassware and Shipping Cogtaigers Preparation SOP

- Suppliers
Cleaning procedures
Preservatives
Labeling of sample containers
Records
Shipping

Auditiag SOP

4.  Purpoie

b.  Checkliss

¢.  Summary

d. Recommendations
¢ Corrective actions
f. Follow-up

Specific methods are referenced and retained in the laboratory sOP's,
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7. SAMPLE CHAIN OF CUSTODY

A sample eaters the laberatory system upon its receipt and proceeds 1hrough an
orderly chain-of-custody sequence specifically dcsngncd 1o ensure continual integrity
of both the sample and documentation from, ia the industry vernacular, “cradie-to-
death.”

All samples are received by the laboratery Sample Coantrol Group and sre carefully
thecked for label identification, chain-of-custody, and smy discrepancies. Each
sample is assigosd a unique laborstovy ideatification number through the
compuicrized Laboratory Information Management System (LIMS), which gencrates a
job file and stores all :dentifications amd esscntial informaztion; a duplicate of the
job file is forwarded to the client. Intcranal chain-of-custody procedures track the
sample {rom storage through the laboratory system until the analytical process is

complete sad the sample is back in the custody of Samplc Control for disposal or
return 1o the elient,

The {low chart below deseribes ENSECO's chain-of -custody procedures

{ Sample Conirol }

Check physical condition of sample
Yerify docnmentation

Computer log-in

Geanerate hardcopy job file for
Client Manager (with copy ro client)

Groper Stoug) '

¢ Generate Sample Request Form (by
faboratory)

* Transfer sample to lab with proper
decumentatioa

(lenrnorieD

® Unusted samples returned to
Sample Constrol

@mple Conlra
, i
! i ‘
@ute Dl:p@ @uru to Ciie9

]
L
[ ]
L]

RO T
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8. METHOD VERIFICATION AND VALIDATION

Source of Methods

Since most of the analyses performed by ENSECO laboratories are regulatory-
oricnted, the methods selected are predominately ones sancrioned by goverament
agencics Generally, the methods used arc those specified by the U. S

Environmental Protection Agency (EPA) and other federal or state agencies, as
provided ‘n the lollowing .eferences:

{1) Contract Laboratory Program Causus Protocol, US. EPA (revised July 1985).

(2) *Guidclines Establishing Test Procedures (or the Analysis of Pollutants Under
the Clean Water Act,” 40 CFR, Part 136. Published in Federal Register, Vol.
43, No. 209 (October 26, 1984).

(3)

Methods for Chemical Analysis of Watur and Wastes, EPA-600/4-719-020 (revised
March 1983)

(4) Metheds for Organic Chemical Analysis of Municipal asd Industrial Wastewater,
EPA-600/4-82-057 (July 1982).

(5) ‘Test Methods for Evaluating Solid Waste (SW-846), 2nd Edition ({(revised),
Update [ (:524), Update 11 (1983), Office of Solid Waste and Emergeacy
Response, US. EPA (April 1984),

(6)

Standard Methods (or the Examination of Warer and Wastewater, 16th Edition,
APHA, AWWA, WPCF, Washington, DC (1935).

(1) Official Methods of Analysis, 14th Edition, AOAC, Arlington, VA (1984).

{(8) Current EPA Contract Laboratory Program {CLP) methods for the analysis of

Organic Priority Pollutants, lnorganic Priority Pollutants and Chlorinated
Dioxins aad Dibenzolurans.

Method Verification and Validation

Before any methods are used to generate analytical data, the following method
verification and validation criteria must be obscrved:

(1} The selection of a method must be performed by a senior staf{ member.

(2) The method must be a written one, accompanied by an SOP, and contain
objectives, ¢quipment and  reagemts, analytical procedures, calculations,
reporting formats and special remarks.

3

The method must be tested to achieve the claimed detection limits, precision
and accuracy.

(4) Data acceptance criterid must be established and approved by a senior staff
.member and the QA Officer.

NPT S



thunter
008344


e
e

ENSECO QA PLAN

5. REAGENTS AND STANDARDS

A critical element in the generation of jJuality data is the purity and grades of the
reagents and standard tolutions that are wused in amalytical operations.
Contaminated or improperly prepared reagents or standard solutions ¢an cause errors
in analytical results,. ENSECO laboratories continually monitor the quality of
reagents and standard solutions through a computer database and detailed log books
which identify the supplier, lot aumber, purity, preparation date, sofution and
method of preparation, initial strenpth, quality checks, ete. These procedures are
firmly established in SOP's lor recagents and standards.

To insurc the highest purity possible, all primary relerence standards and standard
solutions used by ENSECO laboratorics are those recommended aad obtained through
the National Bureau of Standards (NBS), the EPA repository (Research Triangie
Park, NC), and other reliable commerical sources. All seccondary reference standards
are validated prior to use. The validation may involve comparison to previous
standards, a check for chromatographic purity, ete., 48 appropriate. Stock and
working standards are checked regularly for signs of deterioration, such as
discoloration, formation of precipitates, and change of conceatration. Care is
exercised in the proper storage and handling of standard solutions, and all
containers are labeled as to compound, concentration, solvent, expiration date and
prepiarer.

Reagents are examined [er purity by subjecting an aliquot or subsample to the
analytical method correspondent to their intended use; {or example, every ot of
dichloromethane {(for organic extractables) is anialyzed prior to acceptance or
shipment by comimercial carriers.

A computerized database is used to store essential information on specific standards
or reagents. Tie system is designed to serve various (unctions; {or instance, the
computer will issue warhings on expiration dates, or allow the chemist to obtain a
list of all woarking standard solutions prepared from the same ttock solution. The
program also facilitates the management and auditing of reagents and standards,
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10. INSTRUMENT CALIBRATION

Calibration of instruments is requirsd to cnsurec that the analytical system s
operating currectly and functioning st the proper sensitivity to meet established
detection limits. Ths complexity of modern instrumentation has ereated th: demand
for tighter quality control so that malfunciions may be quickly dstected and the
quality of analytical results is continuaily maintained. Each instrument is calibrated
with standard solutions appropriate to the type of instrument and the lincar range
esrablished for the analytical methou. Frequency of calibration and conceatration

of standards is determined by the manufacturer’s guidelines, the analytical method,
and the requirements of special contracts.

Following are examples of calibration requirements for GC, GC/MS, AA and ICP
instrumentation,

GC Caltbrstion - The GC used for quantitation i3 calibrated according to the
protocol that is used for a particular analysis. For the analysis of chlorinated
pesticides and PCB's, the procedure outlined in the EPA-CLP “Organics Anaiysis
Statement of Work" is followed. For the analysis of drinking water samples

submitted (or the determination of insecticides and herbicides, the procedure
outlined in the corresponding method is followed.

GC/MS Callbration - All GC/MS instruments must undergo calibration 10 énsure the
quality of the data acquired during any shift. Daily (or ¢very 12 hours) the mass
calibration standard is anaiyzed to demonstrate that the instrument meets the
standard mass spectral abundance criteria. Whenever any action is taken which may
affect the tuning parameters of the instrument (e.g., suurce cleaning or other
maintenance) the mass calibration must be verified regardless of the (2-hour time

period. Mass calibration criteria must be met before any analysis (standards, blanks
or samples) using EPA protocols may be performed.

AA and ICP Csalibratlon « Other instruments, such us  atomic absorption
spectrometers {AA) and Inductively Coupled Argon Plasma Emission Specfrometers
(ICP), must ba calibrated ¢very 2 hours, or sooner if a check standard (one is run

every 10 samplas) falls more than ten percent off a calibration curve. Interference
checks must also be performed every 8 hours,

The systematic criteria established for instrument calibration and eertification by
the EPA for the Contract Labaratory Program (CLP} has been adopted by ENSECO
85 the archetype for both EPA and non-EPA work; ENSECO also uses the
calibration criteria specified in certain methods promuigaied by regulatory agencics,

R
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11. INSTRUMENT PREVENTIVE MAINTENANCE

To minimize downtime and interrupiion of production, preventive maintenance is
routinely performed con cach analytical instrument. Designated laboratory personnel
are f(actory-trained in routine maintznance procedures of all major iastrumentation.

When repairs are nesessary, they are performed by c¢ither the in-house engineers or
the instrument manufacturer uader service contracts and warranties.

Each laboratory is required to maintain detailed Jogbooks of preventive maintenance
and repairs for ¢ach analytical instrument,.
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12. DATA REVIEW AND REPORTING

Laboratory data must pass the scrutiny of peer and supervisory review aad
evaluation before it is considered ready for clieat use. All data is reviewed first by
another analyst or data specialist to ecasurc that it is complete, that precisica,
accuracy and detection limits have been met, that inzerpretation of raw data and
calculations are correct, that coatractual requirements have been fulfilled, acd
finally, that all information is well documented. The data is then examired by the

laboratory supervisor or manager who will approve the results, Members of the QA
staff may al50 check the results on sclected data sets, (For a typical dama
reporting scheme, sec Figure 2 below.)

ENSECQO laboratorics use the computerized Laboratory Information Management
System (LIMS), as well as a variety of custom applications, to transfer data from

instruments to computers, perform calculations, check results, generate repons, and
to ensure data integrity ang security.

A variety of reporting formats, [rom computerized data to complex regulatory
reports, ¢an be integrated into a client's existing information system. In addition

to the regular hardcopy teport, clicnts ¢an also receive analytical results on 2
floppy disk, :nagoetic tapes or via ¢lectronic mail.
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13. CORRECTIVE ACTIONS

When errors, deficiencies or out-of-control situations exist, the QA plan provides

systematic procedures, called *corrective actions,” to resolve problems and restore
proper functioning of the analytical system.

Laboratory personnel arc alerted that correciive actions may be necessary if:

1)

QC data is outside the warning or acceptable windows for precision and

accuracy.

2)  Undesirable trends in concentration, $pike recoveries and relative percent
dif!‘c_rcnce (RPD) are detested,

3}  There are unusual changes in detection limits.

4) .

Deficiencies are deteeted by the QA Officer during internal and external

audits, weekly walk-throughs, or from the results of performance evaluation
samples.

5} Complaints are received from clicats.

Corrective action procedures are ofien handled at the bench level by the analyst,
who will review the extraction procedure for possible errors, ¢heck the instrument
calibration, spike mixes and staodard nuixes, instrument Ssensitivity, etc. If the
problem persists or cannot be identified, the matter is referred to the lauvoratory
supérvisor, manager and/or QA Officer, who will conduct further investigation.
When the problem is resolved, the QA Officer is provided with full documentation,

which is kept on file in the QA office. Corrective action documentation is
routinely reviewed by the Corporate Vice President of Quality Assuraace.
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14. QA/QC REPORTS

The reporting system is a valuable tool for measuring the overall effectiveness of
the QA program. It Serves as 1n instrument for evaluating the program design,
identifying problems and trends, and planning for future nceds. Each labeoratory
QA Officer must submit extensive quarterly QA reports to the laboratory president
and to the Corporate Vice President of Quality Assurance. These reports include:

f. A systems audit report.
2. Performance evaluatior scores and comsmentary.

3. The number of quality control samples performed and test results.

4,  Resulis of site visits and audits by reguiatory agensies and other clients.
5. Status of major contracts, projects, and eertifications.

6.  Problems encountered and corrective actions taken.

7. Comments and recommendations.

In turn, the Corporate Viece President of Quality Assurance must also submit
quarterly reports to the Executive Committee, the Chairman of the Board, and to
each laboratory president. These reports summarize the information gathered
through the laboratory réporting system; they also contain a thorough review and
evaluation of laboratory operations as derived from inspections and audits the
Corporate Vice President of Quality Assurance has personally conducted, and include
any recommendations of comments.
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Rocky Mountain Anatytical Laboratory

INTRODUCTION

Enseco Incorporated, Rocky Mountain Analytical Laboratory (RMAL) provides
analytical chemistry services to industry and government in a wide variety of technical
areas. RMAL specializes in solving both routine and highly challenging environmental
problems with an approach that Is both technically sound and cost effective. All
analytical services are performed under the auspices of extensive quality assurance and
quality control (QA/QC) programs. These programs control every aspect of analytical
services to provide a product of high, documented quality.

The principal component of RMAL's QA program are described in a companion
document "Enseco, Ine. Quality Assurance Plan.” Enseco's comprehensive QA pregram
meets or exceeds the rigorous criteria established by the EPA and major state agencies.
To ansure the continuous production of the highest quality data, Enseco has integrated
respoasibility for the QA program Into all staff and management levels, and includes a
corporate QA oversight program. This sophisticated approach ensures that all data

reported are scientifically valid, legally defensible and are of know precision and
accuracy.

The Labocatory QC Plan contained In this document presents specific details of
RMAL's standard nperating procedures for quality control. This document is written for

laboratory operations and containg highly spacific details associated with the Laboratory
Information Management Syste i {LIMS) used to record the QC results.

In addition to the Internal QC measures described in this Laboratory QC Plan,
RMAL participates in many performance evaluation studies each year at its own
expense, These PE samples are analyzed to maintain laboratory certifications from

major state and feceral agencies. A current list of RMAL certifications is included a5 an
appendix.
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Rocky Mountain Analytical Lasaratory

Overview

The purpose of a8 QA/QC program is to monitor the performance of the laboratory
and thereby assure that data generated is of known precision and accuracy.

The new Standard QA/QC program is based upon monitoring the performance of the
laboratory using Laboratory Control £ .mples (LCS) as opposed to using the authenic
samples as the QC matrix. In the past, RMAI has generated a substantial
percentage of its QC data based on spike, duplicate, and surrogate recovery
information obtained using the sauthenic samples. There are advantages and
disadvantages to this approact. An advantage is thut it provides data about the
performance of the method on these samples and :ometimes, therefore, facititates
data interpretation. A disadvantage of this apprcach is that matrix interferences
and sample non-homogeneity often influence reccveries and make It difficult to
assess whether recoveries which fall outside control limits are the result of
laboratory problems and/or errors, or are the result of « matrix effact. This
approach has lea to a fairly high number of tepreps and reanalyses.

The new Standard QA/QC program is based upon monitoring the precision and
accuracy of an ansalytical method by analyzing a set of duplicate Laboratory Control
Samples (LCS) which have been spiked with a set of target compounds. By
anatyzing, in duplicate, a set of samples which have been spiked with compounds at a
defined level above the detection limit, both precision and accuraey information can
be obtained with regularity. The LCS matrix for aqueous samples will consist of an
appropriate clean water (deionized, carbon-filtered, etc.) and the LCS matrix for
solid samples will consist of Celite (diatomaceous earth) which has been
pre-cleaned. The pur ,ose of the LCS is not to duplicate the sample matrix. Rather,
the LCS provides an interference-free, homogeneous matrix from which to gather
historical data to establish controel limits which allows the monitoring of
performance of the laboratory in using the methad and, thereby, judge whether the
data generated in the lab onr any given day is valid.

An LCS sample has been established for each test performed, The LCS is analyzed
at a frequency of one set of duplicate controls per 20 analyses for organic tests, and
one set of duplicate analyses per analytical lot for Inorganic tests. An analytical lot
{s defined &5 a gat of samples analyzed at one time.

Control limits have been established for each of the analytes monitored in the LCS.
Control Hmits for accuracy will be based on the average recovery +/- 3 standard
deviation units. Control limits for precision range from 0 (no differcnce between

duplicate LCS results) to the average relative percent difference + 3 standard
deviation units.

Aralytical data generated with an LTS which falls within the control limits will be
judged to be in control {although data which fzlls within 2-3 standard deviation units
will trigger an In-house investigation). Data generated with LCS samples which fall
outside the control limits is considered suspect and will be redoae or reported with
gualifiers (sge i1.8.1. below).

The recovery data are entered by the analyst onto a8 control chart which Is specific
for the method and analyte. These control charts sre updsted on a quarterly basis
by the QA/QC Department to generate new limits.
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In addition to the LCS samples, both the Organic and Inorganic departments perform
do some department-specific QC. In the Qrganic area, where samples are typically
extracted In small batches due to holding time and other constraints, reliance on the
LCS as the only QC check would lead to to a8 situation in which no QC data was
being generated with a high percentage of cur work. To alleviate this situation, 2
blank spiked with surrogates, called a Surrogate Control Sample (SCS), Is analyzel
with each analytical lot. This SCS also serves as the method blank and is not
analyzed in additicn to the method blank. The recovery of components in this SCS is
monitored using control charts identical to those used for the LCS samples.

Data which is generated with an SCS which falls within the contral limits is judged
to be in control. Data which {s generated with an SC8 which falls outside the
eontrol Limits is considered suspect and is redone or reported with qualifiers.

If surrogate recoveries in the client's samples are outside the established control
Iim.ts, but the SCS Is within the limits, the method was assumed to have been
performed correctly and that the low recoveries are based on matrix effects.

i project specifie eritesta are established which dictate that the surrogates in a
particular group samples be within the limits (either our lab iimits or CL? limits),
this is considered to be an element of project-specific QC. Our policy duplicates the
EPA-CLP program: we will reanalyze a sample with surrogate recoveries outside
the limits with the understanding that if, on reananalysis, the surrogates [all within
the limits, the lab reports the new data at no charge to the client. If, however, the
second analysis duplicates the results from the [irst analysis, indicating a matrix
problem, the client is charged for the second analysis. The same policy spplies to
inatrix spike data, both for Organic and Inorganic analyses.

In addition to th~ LCS samples in the Inorganic department, one blank, one matrix
spike, and one matrix duplicate are analyzed with each analytical lot. This data is
typically rot reported and is used for internal information only. The information is

kept on file and can be reported as an element of special QC Reportables at an
additiona: charge to the elient.

Rocky Mountain Analytical Laboratary
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internal Procedures

THE PRIME RESPONSIBILITY FOR IMPLEMENTING THE QC PROGRAM LIES
WITH THE ANALYST. THE QA/QC DEPARTMENT SERVES IN AN AUDIT
FUNCTION AND ALSO ADDRESSES SPECIAL QA NEEDS SUCH AS QA PROJECT
PLANS AND SPECIAL QC NEEDS. QC INFORMATION NEEDED FOR STANDARD
REPORTS WILL BE GENERATED, DOCUMENTED, AND INCLUDED IN THE
PROJECT FILE BY THE ANALYST. NON-STANDARD QC INFORMATION WHICH
MAY BE REQUIRED FOR PROJECT-SPECIFIC QC WILL BE THE RESPONSIBILITY
OF THE PERSON ASSEMBLING THE REPORT. ALL INFORMATION SHOULD BE
AVAILABLE TO THAT PERSON [N THE PROJECT FILE OR WITHIN LIMS.

A.  QC 3amples Required Under Standard Labovatory QC Program

1.  Metals/Inorganic Departments

a. Duplicate LCS samples per analytical lot. ENSECO LCS samples
have been established for ICP metals, graphite furnace metals, and

cyanide. ERA control samples will be used for all other
parameters.

b.  (ne blank per analytical lot.
¢. One matrix sp ke per gnalyticai lot.
d. One sample duplicate per analytieal lot.

2.  GC/MS and Chromatography Departments

a. Duplicate LCS samples anelyzed at a frequency of one set of
duplicates per 20 analyses. ENSECO LCS samples have been
established for the routine methods {applicable to a variety of
analyte lists): 624, 6§25, 608, PCB's, PNA's(610% Herbicides,
organophosphate pesticides, 601/602.

Non-routine tests will require 8 special spike and/or surrogate mix
which will be defined by GC or GC/MS supervisors. These mixes
are chen spiked Into the water and Celite matrices as defined in the
standard QC protocol. Control charts will be generated for these
special mixes after 10 points have been generated. Until control
limits are generated, the recovery data from these mixes are
reported In the QA/QC saction of the report. After control limits

have been generated, the test is treated as a routine test for
purposes of QC reporting.

b.  One blank (carbon-fiitered water for aqueous samples and a reagent
hlank for solld matricss) spiked with surrogate standards (SCS), per
analytical lot. Once again, surrogates are only delined for routine
analyses. Non-routine teats will follow the guidelires given above.

Note: it {3 not & requirement under this QC program to define surrogates for
all mon-routine tests. ‘This Is a judgement which must be made by the
laboratory supervisors.

Rocky Mountair Anaiytical Laboratory
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Generation of QC Data

L 3

As

Generation of QC Samples

All samples are associated with the appropriate QC analyses, (LCS, SCS
and blanks) by QC lot. The QC lot is assigned to the samples at the time
the QC samples are geaerated. Depending oa the test being done, QC
samples can be generated either at the time of extraction/digestion
(exarmple: BNA analysis) or st the time of analysis (example: TOX).

The QC lot is named by combining the 3 charac*er method code for the
analysis as listed in LIMS, with a sequential number assigned in the

laboratory. The numbering scheme varies somewhat for Organic and
Inorganic tests.

a. [norganic tests

Duplicate LCS samples and a blank are generated with each
analytical lo%.

The QC lot Is assigned based on the 3 character method code and a
sequential 3 digit number modified with an alphabetic character. This
modification needed to maintain consistency with the numbering of
organic tests. Example: for ICP metals, watar samples analyzed in one
analytical lot could be assigned a QC lot of ICPOO1LA.

With that lot Is associated the following QC samples:

ICPODIAQOILCSICPOD
ICPO0IAQOILCSICPOL
ICPO01AQOIBLKICP

The first 7 characters identify the QC lot number. The next 3 characters
signify the matrix type. The next 6 characters are the test assignment
(LCS or blank). The final 2 characters are the replicate numbers.

The next analytieal lot of water samples would be assigned a QC lot of
ICPO62A and QC samples would be numbered acesordingly:

{CPO0ZAQOILCSICPOY
ICP002AQOILCSICPOL
[CP00ZAQOIBLKICP

‘f“i e

N 1%
- i )
[ e 4@.1@.&% fas
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Organic tests

Dupticate LCS samples are generated after every 20 analyses. An
SCS is generated with each analytical lot.

The QC lot is assigned based on the 3 character method code and 2
sequential 3 digit number, modified with an alphabetic character.

This modification is needed to iink the SCS with the most recent
LCS.

For example: BNA soil analyses

Day 1: 10 samples prepped

QC needed: duplicate LCS ind SCS
QC lot assigned: BNAQOOIA

QC sample numbers in the lot:

BNAOO1AQ20LCSBNAOO .
BNAOCIAQ20LCSBNAOL K
BNAOOLAQ20STSBNA

Day 2: 10 samples prepped ;
QC needed: SCS8
QC lot assigned: BNAGO1B

QC sample numbers in the lot:

BNAOOIAQ20LCSBNAOO
BNAOOIAQ20LCSBNAOL
BNA001BQ20SCSBNA

Note: the LCS samples are not reanalyzed with this group of samples, but
the resuits of the LCS samples from lot BNAOOLA are linked to the
samples with lot BNAOGLB in the data base.

Day 3: 10 samples prepped

QC needed: duplicate LCS (because 20 samples have been analyzed
since the last LCS) and SCS

QC lot assigned: BNA002A

QC sample numbers in the lot:

BNA002AQ20LCSBNAQO .
BNAOO2AQ20LCSBNAOL [
BNA0OZAQ20SCSBNA :
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Entering QC sample assignments into LIMS

The Results Entey Screen within LIMS for either prep or analytical
results (depending on the test being performed) will ask for the QC lot
humber and associate it with all the samples being grouped in that lot.
The Screen will also ask whether LCS, Blank, and/cr SCS samples will be
associated with the lot.

Rocky Mountain Analytical Laboratary
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Racky Mountain Analytical Laboratory

Scheduling QC samples for analysis

All samples with the same \}C lot number should be carried through the

entire analysis together. Backlog sheets from LIMS will include QC lot
number information to aid in scheduling.

At times it may be impossible to analyze all samples with the same QC
lot number together. In that case, the QC samples should be analyzed
with the first set of samples analyzed from the lot.

The following priorities should be used to determine scheduling:

a.  Meet holding times
b. Meet promised due date

c. Keep samples within a QC lot together
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2.

Analytical Protocol

THE QA/QC PROGRAM IS STRUCTURED SO THAT DECISIONS ABOUT
THE ACCEPTABILITY OF THE DATA ARE MADE BY THE ANALYST.

All analytical work must be done using the following protocol in order to
ensure that QC decisions are made in the most timely manner so as to

generate quality Aata efficiently, minimize reruns, and thereby meet
project due dates.

a. Calibrate insirument

b.  Analyze all QC samples and plot recovery and preeision
information on control charts. [f data is outside the control limits
(based on guidelines given In Section 1.C.) DO NOT FROCEED
WITH ANALYZING THE SAMPLES. iCONSULT YOUR

SUPERVISOR. Analysts using auto-samplers MUST gather and plot .

all QC information befure leaving the instrument for unattended
operatlon.

¢. If all QC checks out correctly, proceed with analysis of samples.

d. If QC does not check out, determine source of problem (standards,
instrumentation, prep ete.). Each analvst should have a checklist

to help in identifying problems. Determine whether analysis of

sarples should proceed based on the following criteria.

Validate instrument operational settings, sensitivity, and linearity. If

problem is detected, correct the problem and reanalyze QC samples. If:

QC data is within euntrol limits, proceed with the analysis of samples. If

QC samples are still outside the limits, continue to troubleshoot orgo to
step 2.

Validate that analytical standards are good. If problem with standards is
detected, use a different standard and reanalyze QC samples. If QC data
i3 within control limits, recalibrate with the new standard solutions and

proceed with the analysis of the samples. If QC data is still outside the
limits, go to step 3. '

Validate that prep was performed correctly. Check prep sheets for ny
anomalies. If no anomalies are found, reprep samples. If samples ¢annot
be reprepped due to lack of sample, analyze samples and report data with
the qualifier that "Laboratory QC performed with this sample was
outsida of normal control limits*. If sufficient sample remains, but
holding times have expired, reprep sampies.

ﬁhﬁ&kyvmdt_.-l;tdain Analytical Labaratory
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_If problems with the prep are discovered based on examination of the

prep sheets, notify your supervisor. The supervisor should decide
whether to reprep the samples barad on the following criteria:

d.

If the problems identified with the prep of the QC sample clearly
affected only the QC sample and none of the other sampies prepped
with it (example: QC sample taken to dryness in the KD), and 2
decision is made not to reprep the other samples, the sample
results can be reported without qualifiers.

If the problems identified could have potertially affectad all of the
samples prepped with the QC sample, the samples should be
reprepped. If the samples cannot be reprepped for some reason,
the sample resuits must be reported with a qualifier.

The entire episode, Including reasons to support the final decision, must
be documented on & Warning/Out of Control form and forwarded to the
QA Department.

— === "~"Racky Mountain Analytical Laboratory

[
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C.

Interpretation and Use of QC information

1‘

Accuracy Data - Monitored by Spike and Surrogate Recc-eries

Measufed Concentration
% Recovery = - x 100

Actual Concentration

For each of our routine analyses, control charts will be established for
QC samples which will be method and analyte specific. The control
limits will be based on the average recavery of the analyte +/- 3 standard
deviation units. Only recovery data from QC samples will be mon tored
and charted. All recovery data that falls within the eontrol limits is

aceceptable and all data generated with an acceptable QC sample is also
consgidered to be acceptable.

For multi-analyte LCS and SCS samples, 80% of the analytes must be
within the control limits for the QC data to be considered acceptable.
Consistent recovery problems with one analyte in & multi-analyte LCS or
SCS sample will become obvious from the control charts.

Initially, QC limits will be based on CLP limits, After 20 points have
been generated under this program new limits will be caleulated. These
limits should be tighter than the CLP limits dus to the consistency of the
matrix which we are monitoring, The QA Department will be responsible
for genecating the control charts and updating them on a quarterly basis.

The control charts will be used as follows:

0-2 sigma - recovery data is in control. Al systems are

functioning well.

2-3 sigma - recovery data {s in control, However, protlems
may be developing. Notify supervisor. lInvestigate
problem and fill out a Warning/Out of Centrol Form.

over 3 sigma - recovery data is out of control. All data

generated with this QC sample i3 suspect. Reprep may
be mnecessary (consult your supervisor)l, [f samples
cannot be reprepped and/or reanalyzed due to lack of
sample or other problems, the samples should be
analyzed, but the data must be «ualified when
reported. A Warning/Out of Coantrol Form must be
filled out.

e e e e m =~ Ry Mountain Analytical Lahoramry
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Data treads -~ recovery data is within control lmits but is
consistently Inereasicg or decresasing. Five consecutive
data points in one direction indicate that a problem m:y
be developing. Investigate problem and till out a
Warning/Out of Control Form. Notify the QA
Department immediately. Data generated with § teead
points is still considered "in control" unless the QA
Department, on investigation of the problem, concludes
otherwise.

Recovery data is within control limits but is
consistently above or below the mean. Five consecutive
data points lying abtove or below the mean indicate that
a problem may be developing. Investigate the problem
and {il{ out a Warning/Out of Control Form. Notify the
QA Department immediately. Data generated with 5
trend points is still considered "in control" unless the
QA Department, on investigation of the problem,
concludes otherwise.

Precision Data - Monitored by Relative Percent Difference between
Duplicate LCS

For each set of duplicate LCS samples, the precision of the analysis will
be caleulated using the Relative Pe:cent Difference (RPD).

% recovery LCS1 ~ % recovery LCS2
RPD =
{% recovery LCS1 + % recovery LCS2)/2

This precision Information will also be tracked using control charts,
similar to those described above. Control limits for precision (relative
percent difference) range from 0 (identical duplicate LCF results) to the
average relative percent difference + 3 standard deviatlon units. The
decision process for accepting and rejecting data and the procedures for
using the econtrol charts are ideitical to thosa dascribed akove.

Rocky Mountain Analytical Labaratary
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D.

Tracking of @C information

THE GENERATION, DOCUMENTATION, AND [NCLUSION OF Q¢
INFORMATION [N THE PROJECT FILE IS THE RESPONSIBILITY QF THE

ANALYST. AN ANALYSIS 1S NOT COMPLETE UANTIL THE QC
INFORMATION 18 COMPLETE.

1.

RC information will be compiled by ptoject using two sets of forms, otie
for prep information a@nd one for analvtica! infocmation (forms ave
attached), The purpose of these forms s to accumulate all of the
standard reportable QC information in one plave and accumulate it in the
easiest possible mar.ner, that is when it is generated,

a. The prep form includes QC lot number, which projects and samples
are part of the QC lot, the QC samples generated, the spike and

surrogate solutions used, the date and time of prep, the analyst(s)
fnvolved, and anomalies observed.

The prep form {3 filled out by the prep lab for samples which
require prep and Xeroxed for inclusion in each lab/project folder
witich has sa'npies associated with the QC lot. The ultimate
responsibility .or the accuracy, completeness, and tlmely inclusion

of the informacion into the lab/project file lies with the § Supervisor
fn the Prep Lab.

b.  The analysis form includes the QC lot number, which projects and
samples agre part of the analytical lot, whether the samples were
analyzed with the QC samples from the same QC lot, and

recoveries of spikes and surrogates from the LCS and SCS samples. -

The analysis form s filled out by the analyst and Xeruxed foc
{nclusior in sach project folder which has samples associated with
the analytical lot. The ultimate responsitility for the accuracy,
completeress, and timely inclusion of the i..crmution into the

project file lles with the Suparvisor of ti. analytical group
gen¢rating the data.

ALL QC INFORMATION (COMPLETED PREP AND ANALYSIS FORMS).
MUST BE IN THE PROJECT FILE WHEN DATA 18 ENTERED INTO
LiMS. THE PERSON SENDING OUT TIIE REPORT OR :4E PROJECT

MANAGER I5 NOT RESPCNSIBLE FOR TRACKING DCWN TP{IS
INFORMATION.

L A
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Rocky Mouniain Anaiytical Laboratory

QC results are logged into LIMS at the time that analytical results are
entered. The Results Sereen in LIMS will prompt the analyst for the
results of the QC samples associated with the QC lot of the samples
being entered.

If the samples within 8 QC lot have been split up due to a scheduling
problem, the first set of analyses within the lot should have had QC data
associated with it. LIMS will not prompt for QC information if it has
already been entered.

Control charts are located at each of the analytical instruments. A
control chart is used in the laboratory for a period of one week (Sunday
through Saturday). Analysts enter information onto the control char's
each time analyses are performed. At the end of each week, the control
charts are turned into the QA Dep: ~tient for inspection. A new control
chart is put in use for the following we.¥. The old charts are archived by
the QA Department.

The control charts are updated with new limits on a quarteriy basis.

In addition, all Warning/Out of Control forms generated during the week
are turned into the QA Department. The QA Departinent will vezify that
a foem is present for each QC data point outside the 0-2 sigma range and
foliow-up on the corrective actions which have been taken,

The QA Department will provide monthly QC summaries based on the QC
database in LIMS. Thesc¢ summaries include a discussion of the

performance of the laboratory and the methods and any corrective
actions which have occurred during the month. .
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_Racky Mountain Analytical Laboratary

Reporting of QC Information

QC information will be reported in a standard format unless special project
requirements dictate alternate formats.

The standard format includes a brief discussion of the QA/QC progra=:, the
current LCS and SCS control limits for the tests performed on the samples,

and the cesults of the LCS and SC3I samples associated with the QC lots of the
samples being reporcted.

The standard report also includes GC/MS sucrogate fecovery information. This

information is not included in the QC section, b.:t rather on the individual
sample results sheets. :

The standard format does not inciude any information about recovery of spike
compounds or duplicate results. This information is available only through
project-specific &7 and must be requested when the project is sat up.

1.  Standard Reporting Format

8. Brief discussion of ENSECO QA/QC program as applied by RMAL
b. A listing of the QC lot numbers of the samples reported, LCS and
8CS recoveries from QC lots associated with the samples reported,
and control limits for those lots., This QC data Is reported by

department by test, in the order that the tests are reported in the
analytical results section of the report.

Order: GC/MS DEPARTMENT

GC/MS VOA
GC/MS BNA b
GC/MS MISC

CHROMATOGRAPHY DEPAR.MENT
GC VOA (601, 602, BTEX)

GC PEST (OCP, OPP, TRIAZINES}
PCB

HERB

600 METHODS (603.604,605,606,607,609,610,611,612)
GC HYD

GC BPD

GC MISC

METALS

INORGANICS
pH
SPECIFIC CONDUCTANCE

SQLIDS (TDS, TSS, T8, TVS)
Ca

Mg
X

Na
FLUORIGE
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Rocky Mountain Analytica! Laboratary

CHLORIDE

BROMIDE

N (NITRITE, NITRATE, NITRATE + NITRITE)
ORTHO-PHOSPHATE

S (SULFATE, SULFITE, SULFIDE, R SULFIDE)

ALKALINITY (TOTAL, HYDROXIDE, CARB, BICARB)
HARDNESS ,

ACIDITY

BOD

cob

TOC

TOX

AMMONIA

TOTAL KJELDAHL N
TOTAL ORGANIC N
OIL ANTY GREASE
CN (FREE, TOTAL, REACTIVE)
PHENOLICS
COLIFORM (FECAL, TOTAL)
RESIDUAL CL

HEX CR

TRIVALENT CK
COLOR

MBAS

TURBIDITY

FLASH POINT
% OIL

% WATER

% SOLIDS

1§

("
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Part I of QC Report - Discussion of ENSECO QA/QC Program

a.

Text for Standard QA/QC Package

The ENSECO laboratories operate under a vigorous QA/QC
program designed to ensure the generation of scientifically valid,
legally defensible data by monitoring every aspect of laboratory
operations. Routine QA/QC procedures include the use of opproved
methodologies, inderendent verification of analytical standards,
use of duplicate Laboratory Control Samples to assess the precision
and accuracy of the methoadology on a toutine basis, and a rigorous
system of data review.

In addition, the ENSECU iaboratories maintain a comprehensive set
af certifications from both state and (ederal governmental
sgencies which require frequent analyses of blind audit samples.
The Rocky Mountain Analytical Division of ENSECO is certified by
the EPA under the EPA/CLP program for both Organie and
norganic analyses, under the USATHAMA (U.S. Army) progream, by
the Army Corps of Engineers, and the states of Coloraca, New
Jersey, New York, tJteh, and Florida, among others.

The ENSECO QA/QC program {3 based upon monitoring the
precision and accuracy of an analytical method by analyzing a set
of duplicate [aboratory Control Samples (LCS) at frequent,
well-defined intarvals. An LCS is a well-charactized matrix which
Is spiked with target compounds at 5-100 times the repor .ing limit,
depending upon tiile methodology being monitored. The purpose of
the LCS is not to duplicate the sample matrix, but rather to-
provide an interfersnce-free, homogeneous matrix from which to
gether data to establish contrel limits. These I'mits are used to

determine whether data generated by the laboratory on any given
day is in control.

Control limits for scecuracy (percent recovery) are based on the
average, historical percent recovery +/- 3 standard deviation
units. Control limits for precision (relative percent difference}
range from 0 (ldentical duplicate LCS results) to the average,
historical relative percent difference + 3 standard deviation units,
These control limits are fairly narrow based on the consistency of
the matrix baing monitored and are updated on a quarterly basis.

Analytics] data generated with an LCS which falls outside of the
control limits Is reported with the qualifier "Laboratory QC
performad with this sample was outside of normal control limits".

For Organic analyses an additional control measure la taken In the
form of a Surrogate Control Sample (SCS). The 5CS§ is a control
sample spiked with surrogate standards which i3 analyzed with
every analytical lot. The recovery of the 5CS is charted on control
charts in exactly the same manner as described for the LCS, and
provides a daily check on the performance of the mathod.

SIS

Rocky Mountain Anaiytical Laboratory
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Rocky Mountain Analytical Laboratory

Accuracy for LCS and SCS is measur d by Percent Recovery.

Measured Concentraticn
% Recovery = - s

Actual Concentration

x 1600

Precision for LCS is measured by Relative Percent Difference
(RPD).

RPD = --
(% recovery LCSL + % recovery LCS2)/2

% recovary LCSI - % recovery LCS2

- -

All samples analyzed concurrently by the same test are assigned
tbe same QC lot number. Projects which contain numercus
samples, analyzed over several days, may have multiple QC lot
numbers associated with each test, The QC iformation which
follows Includes a listing of the QC lot numbers associated with the
samples reported, LCS and SCS {where applicable) recoveries from
the QC lots associated with the sanplcs, and control limits for
these lots, The QC data is reported by test, in the order that the
tests are reported in the analytical re.ults section of this report.

17
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Rocky Mountain Analytical Laboratory

3.  Part It of QC Report - Tables of QC Results

a'

008371

QC data is reported in 4 sections (eorrespondiag to departments
within the company): GC/MS, GC, and METALS,and INORGANICS,
Test. within these sections are reported in the order given in
.D.1.b. in tabular for.a. Data from all QC lots associated with the
samples are reported for each test.

Order: GC/MS Sample, Test, QC lot deseription
LCS results for all GC/MS tests and QC lots
SCS resulis for all GC/MS tests and QC lots

GC Sample, Test, QC lot description
LCS results for all GC tests and QC lots
SCS results for all GC tests and QC lots

Metals Sample, Test, QC lot description
LCS results for all Metals tests and QC lots

Inorganies Sample, Test, QC lot desc¢ription
LCS results for all Inorganic tests and QC lots

18
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Rocky Mountain Analytical Laboratory

b. Example: Sample, Test, QC lot description (Organic Tests)

Laboratory Sample Number TestQC Lot Number

LCS 5Cs
63548-01 VOA VOAD4S VOAQ45D

BNA BVA098 . BNAQISD
63548-02 VOA VOAG4S VOA0454A

e, Exampie: Sample, Test, QC lot description (Inorganic Tests)

Laboratory Sample Number TestQC Lot Number

63348-01 ICP I1CP154
TOX TOX137

63548-02 ICP ICPI54 -
TOX TOX138

d. Example: LCS Report (Both Organic and Inorganic Tests)

Concentration(ug/!) Accuracy(%)

Precision/RPD)
Test QC Lot  Analyte Spiking Measured LCS51 LCS? Limits LCS Limits
LCS1 LCS2
Note: Keep all analytes in a given test lor the same QC Lot together
e.  Example: SCU Report (Crganic Tests Only)
Concentration(ug/1) Accuracy(%)
Test QC Lot Analyte Spiking Measured SCS Limits

Note: Keep all analytes in a given test for the same QC Lot together

18
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Rocky Mountaia Anaiytical Laboratory

Example QC Report for a group of pesticide ansalyses

QUALITY CONTROL REPORT - CHROMATOGRAPHY DEPARTMENT

QC LOT ASSIGNMENT - CHROMATOGRAPHY DEPARTMENT

Laboratory Sample Number

Teast

oce
OCP
QcCPp
ocCp
ocPp
ocep

oCP
ocCP
oce
ocCp
ocp
oce

Test

oce
QCP
ocr
oCP

65409-01
65499-02
65409-03
65409-04
65409-05
65449-06

QC Lot Number
Test

OCP QCPO04
OCP OCPOg4
OCP OCP004
OTP OCPU06
OCE OCPO06
OC2 OCP0O0E

LCS

OCP004A
OCPO04A
OCPG04D
OCPg06C
OCPOO6F
OCPO06F

I.CS REPORT - CHROMATOGRAPHY DEPARTMENT

Concentration{ug/1) Accuracy(%)
QC Lot Analyte Spiking  Measured LCSt LCS2 Limits
LCS1 LCs2 :
OCP094 Lindane 0.18 0.19 90 95  85-105 5.4
QCP004 Heptachlor 0.19 0.17 95 8%  82-102 11
OCP0CG4  Aldrin 0.21 0.20 105 100 90-~110 4.9
OCP004  Dieldrin 0.48 0.45 96 90 85-104 6.4
OCP004  Endrin 0.48 0.43 9% 86  80-104 11
OCP004  p,p-DDT 0.51 0.45 102 90 83-105 12
QCP0GS  Lindane 0.20 0.19 100 95  85-105 5.1
OCP0G6  Heptachlor 0.19 §.21 951 105 82-102 10
OCPO06  Aldrin 0.20 0.20 100 100 90-110 0.0
OCP006  Dieldrin 0.51 0.45 102 90  85-104 12
OCP00&  Endrin 0.48 0.50 9¢ 100 80-104 4.0
OCP0GE  p,p-DOT g.51 0.48 102 96  83-105 6.1
8CS REPORT - CHROMATOGRAPHY DEPARTMENT
i Coneentration (ug/L) Accuraey({%)
QC Lot Analyte  Spiking Measured SCS Limits

OCPOs4A DBC 1,0 0.95 85-105

QCPOO4D DBC 1.0 0.91 85-105

OCPO06C DBC 1.0 0.96 85-105

OCPOO6F DBC 1.0 0.93 85-105

SCs

Precision(RPD)
LCS Limits
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EMSELD 8C3

L R N I R R R R R R R R N E N N NI R a

LI B A B IR SRR A B B B A A R B N B N A O R B RN I B R RN B R AL R RN AT R B BE LR B AR B BN A

e T

e 7 T

INFCRMATION (SURROGATE CUNTROL SAMPLE)

Attt Sk P g Nap Pip et g g Py Agr Py i SRy 5y Mg St g Tt A it S g Ko By ¥ 34 N By P Artgs My o Pt i g By Aoy iy By B Bog Py P10 Py i N

A, Agqueous samples

SFIKE CONTROL
METHOD SURROGATE(s) CONC. UNITS LIMITS

EQS@drEy S oOWSTTIZNNEOQSERUAISHTDATDT XPSIITDT ATINAD USRI SCNCSSESSINESNS

401 Bromochloromethane 30 ugs/u 20-140
g=-3romo=l~-chlorpropane 30 wug/L 29-140
{,4-Dichlaorabutane 30 wug/l 20-160

LR N A N A A N NN R I N R AN I A R B B A B R R A B A O R B N R B B R BRI A I B A A A N

arara~-Triflucrotaluena 30 ug/L  &0-1&0

Qcr Dibutylehlorengats 1.0 ug/lu 48~134

PC3 Dibutylenlarencate 1.0 ug/L 48-1345 :

PNA Naphthalene 3000 wug/L 20-140
Dibenzelashlanthracene 800 wug/L  20-160 _

arp DEF 100 ug/lL 20-140

HRB  E,4-0B T ug/L &0-129

VCA Tcluene-08 S0 ug/L 86=-119
Sromofluorobenzene (BFRE) 20 ug/L gs~ia:
1,2=Dienloroethane~D% SO ugsl  77-120

-9 &% d

BNA Phenol -0Z

700 wug/L 12-103
g==lucraphenol

200 ug/L 23~121
2,4 4=V ibromaphenal 20 ug/L. {0-130

Nitrobanzgne~0% 100 ug/tL. 41=-129
c—-Fluorabiphenyl 160 ug/L G44-119
Terphenyl-Dle¢ 106  ug/t. I3-185

L B B B A A
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B. Solid

008375

CS INFORMATION (SURRQGATE CONTROL, SAMPLE)

g g g o P D g gt g iy g Tog b Tl Pt P g Sk By Ky Sy Pt g o ok ot g op P S N T K P By g g Pop R g Py g Py g iy g Py Nt i P

tamples
SPIKE CONTROL
METHOD SURRQGATE!S) CONC. UNITS LIMITS

EXIDSTINRE IATUIXEETSDAFTTTISTBITILISFEINIT JIOEENT RFEIZT AEIODSSREZSSSISmgSEEg

&0t Bromochlorometnane 0.01% mgs/kg 20-1&0
2-8rame~-{-chlargrapane 0.015 mg/kg &20-140Q
i;0-Dichlorcbutans 0.013 mg/kg 20=1&0

&02 dsava-Trifluarotoluene 0.015 mg/kg &0-1&0

oce Dibutylenlarenaata 0,067 mg/kg 20-1Z0

""Pc3’ Dihutylehlorenaate | . 0.067 amg/kg 20-150
"é&A°"&ééééﬂéiééé"°"°"'""'"'iéé";;}L;"ééliéé“"""'">
Dibanzotaihlanthracane 1&.67 mg/kg &9~1&0
..655‘-.5é§°-.‘.-.’t.-'..".....‘,'é:éé..éé;éé"éé:iéé‘....‘..-‘.
"ééé."é:;léé..".'.‘...a.."t-..6:ééé‘.éé;éé..éé:iéé‘.'.".‘..‘

VQA Tolueng-0N9 0.03 mys/kqg =0-180
Bromat luargtenzena (BFE) 0.0 mg/kg %0-L140
1;8-Dighlarsetnane=-94 0.0 mg/kg ZC-160

# 4 & 3 6 a ¥ % ke b d v uDd sy Ay Aoy SR d o LA N Ed S g s A 4 A s Al A SR A

BNa Phanel-0% 3.33 mg/kg &0-1¢Q

2~Flucrophenel 3.33 mg/kg 20-140
21836~ Tribromophenal 3,33 mg/kg 10-140
Mitrobenzeng-D3 ' 1.67 mg/kg &90~140
e-Flusrshiphnenyl 1.7 mg/kg 20-140

Terphnenyl=D1s 1.67 mg/kg &20-1320

LI B B BN B I R Ok B I BN BN B B Y S I R A A S B R R R R B B B R B BN N IR R R Y R B BN B RN B A N L
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ENSEC0 LES INFORMATION (LABORATORY CONTROL SAMPLE)

g P gl My g Vs Tt Py iy g g g B} Biy P Aoy Pog g Sy P Pl TN 7 1 Py s g B g I Py Ping h Ing s Pl g g Al Pt et Pl P Py I Iy Py Py o) Sk g

I.

ORGANIC ANALYSES
A, Aquaqus samp lee

ACCURACY PRECISIQN

SRIKE CONTROL CONTAROL
METHOD SPIKe CSMPOUNDI(S) CONC .  UNITSE LIMITS LIMIT
FSJARXNET IWEJISATAEISHXLAISDSSSFAASED SORNTOS SSITRT oSSR SESTEEEmTaIma
601 t:i=Dichloroethens SO ug/L 61-143 &% RPD
Trichloroechens 20 wug/L 7i=1&0 j4% RRD
Chlarcoenzane S50 wug/l.  73-130 134 RPD
£02 Chlgrobenzene 90 wug/L  73-130 (3% RPD
Toluena 30 ug/lL  7&4-128S 13% RPD
Benzene 0 ugifl.  746-127 114 RPD
ace Lindane 0.2 ug/L  S&6-123 1S% RPD
HMeptacnlar 0.2 ug/L  40-121 2O% RPD
aldrin 0.2 ug/L 40~-120 Z2% RPD
Dieldrin 0.5 wug/L  S2-125 18% R’RPQD
Engrin 0.5 ug/lL. E&=-i2) 214 RPD
pep=~DDT 0.5 ug/L  38-127 274 RPD
.PCB Arocnlior 1234 S ug/t  E0-1&0 29% RPD
PNA Naphthalans 3000 ug/l 20~14&0 22% RPD
Phenanthrezna 100 wug/L 20-149 EJ% RFD
Pyrene S00 ugrst 20~-14Q 0% RPD
Benza(b)fluaranthens 100 wug/uL 20-160 E9%4 RPD
Dibenzolashl)anthracane 500 ug/L. 20-140  20% RPD
are Diaziman 10 ug/L 20180 29% RPD
Malathion 10 wug/L 20-1569 20% RPD
Methyl Parathian 10 uq/L 20~140 3% RPD
Parathion 10 wg/lL  20=i60 204 RPD
HRE  2.4-D 0.23 wug/L  30-100 20% RFD
Silvex 0.08 ug/L 30-100 20% APD
vQA ty1-Dichlarsethena 5Q wug/L 41=-16% 14% APD
frichlorgethena S0 ug/L 71=-1290 14% PO
Chlarabenzene 50 wug/L  73=130 134 RPD
To luene 50 wug/L 76-12% 13% RPD
Benzene a0 ug/L 7a~127 11% R?D.
BNA Pentachlarephenal 200 wug/L =103 %0% RPD
Fhanol 200 ug/L 12-89 42% RPD
2-Chlorcphaenal 200 ug/L a7=1283 40% RFD
4~Chlora-3-creso!l 200 ug/L . 83«97 42% RPD
4-Nitropnencl 200 wug/lL 10-80 Lo RPD
1,2,4=Trichloroberzene 100 ug/t 39-98  g9% RPD’
Acenaph thens 100 ug/L 44-118 314 RPOD
2i4=Dinitratoluena 100 ug/L 26-94  38% ReD
pyrane 100 ug/L  26~137 31% RPD

N-nitrosodi-n=-pgropylamine 100 ug/L. ‘4l=1146  38% RPD
{1e2=Dicnlarabenzene 100 ug/L q5=97 29 RED

- is
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ENGECO LCS INFORMATION (LAECORATORY CONTROL SAMPLE)

g gy g Py g I ity g g g Hoty Ny Agp 3 Py P g g A Pt T3 S g P Fog Brg g g s Sy By G s g g Lo Pt B g P P g S g P P €

I. ORGANIC ANALYSES

8. Solid samples ARCCURACY PRECISION B
' SP [KE CONTROIL contaol B
METHCD £PIKE COMPOUND(S) CONC. UNITS LIMITS LIMIT 5
TIESSEZTSE ISEISEESSSSSNESOSSESSSNSESSS asEaSE Suamm ==ﬂ==2=3==332===== -
601 1,1-Dichloroethene 0.05 mg/kg 89-i72 z2% AFD N
trichlersechene 0.0%5 mg/kg &2-137 245 RED =
Chlorotenzene 0.05 mg/kg 40~133 214 RPD b2
402 Chlorobenzene 0.05 mg/kg 40-133 21% RPD
Tolusne 0.05 mg/kg %9-13% 2% EPD
Benzene 0.05 mgs/kg bb&-142 21% RED 4
ocrp Lindane ’ 0.027 wmg/kg 44=127 S04 RFED .
Heptachlor ¢.0287 mg/kg 3A5-130 L% RPD)
Algrin 0.027 mg/kg 34-132 43% RPD
Dieldrin 0.047 mg/kg 3i1=-136 2% APD
Encgrin 0.0587 mg/kg 42-139 4%% APD
gsp'=0DT 0.067 mgrskg 23~134  50% RPD
PC3 Aro~hler L2T6 1.0 mg/kg 29-~140 EO% RPD
PNA Napnhthalene - 100 mg/kg E0-160 20% RPD
Phenanihrene mg/kg &9-1&Q0  E20% PPH
Pyrane mg/kg &E0-14&0 29% RPD
Benzz ib)flugranthene 3.33 mgrkg 290-140 29%4 RPD
Dibenzao(a,h)anthracene 1,67 mg/kg &90-140 2% RPD
oFP Diazinon 0.332 wmg/kg &0-14C ZO% RPD
Malathion 0.37 mgskg 20-160  20% RPD
Mathyl Parathion 0.33 wmgskg &20-160 23% RPD
Parathion 0.33 mgskg 20=160  E0% RPD
HRB  2,4<D 0.083 mg/kxg 30~100 29% RPD
Silvex 0.017 mg/kg 30-100 20% RPD
VQA l;1~Dichloroethene 0.0 amg/kg S9-172  22% RPD
Trichloroathene 0.05 mgskg b62-137 24% RPD
Chlarebenzane Q.08 mg/kg &0=-133 81% RPD
Toluene 0.05 mgskg S9-139 21% RPD
Benzene 0.05 mgskg &&~142  21% RPD
BNA  Pentachleraphenal 3.23 ag/ky  17-109 47% RPJD
Phenal 3.33 mg/kg 84«90 sk ard
2-Chlgraphenal 3.33 mg/kg 23-102 0% RPO
4~Chiorg=3=-grasol 3.33 mg/kg 246-103 33% &R0
4=Nitrophenal 3.33 mgrkg li-lls 07 "D
1.2,4=Trichlorcoenzens 1.7 mg/kg 38-107 234 wPD
Acgnaghthene 1.7 mg/kg 31-137 19% RpD
g2,e=-Dinitrotelusns 1.47 mg/kg °~ 28-89 47Y% RPD
Pyrene 1.57 mg/kg 3J8~162 34% RPD

N-nitrosadi-n-propylamine 1.67 mg/kg &1-1385% 3% RPD
{,0=Dichlaroberizens 1.7 mg/kg 28-104 27% RPD

I R L R B R A A LB I B B R B B R R I B N BN B A N A A B R LI L L A B N BN A 3 RO PR
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ENSEID LET INFORMATICN (LABORATLRY CONTRCL SAMPLES
g g s S g e N s g P S -t g iy g s s Sy It g N i s v Sy Pl g g P St P Pt g Pt Pl s g P Sk g S P, Bt o Yy i, P e
11. INQRGANIC ANALYSES
A, Aqueous sanples ACCURACY PRELISION
SPIKE CONTROL  CONTASL
HMETIHED SPIKE CUOMPQLIND(S) GONC. UWNITS LIMITS LIimy
EBEIZRNES EIREXNETARMIED A TEE DN WA WIS BNTRLUE NEZNA -a-ata--:-uaat-an.
200.7 ALUMINUYG mg/L 7E-12% 20% RPD
ICP ANT IMONY mg /L 7T~123 20% RAn
METALS  ARESENIC mg/l.  785-13%  20% APD
: BARIUM mg/lL.  72-12% 20% RPn
BERYLLIUM mg/L  7=-1E%  20% BeD
CAOMIUN mg/L 78=1a% 20% RPD
CALCIUM mg/L 7E~12% 2o% nPn
CHROMIUM mg/L TE=12% 292% RRD
GoBALT ng/L 7z-12% 20% RPY
CopPeER ng /L %~12% 20% &FY
IRON mg/l, 7E-1ZX  Z2O0% BP3
LEAD mg/L 7T-12%T 204 RRY
MAGNES IUM ng/l 7=~12% 29% RPD
MANGANESE ags/L  75-18%  20% RPD
MICKEL mg/l., 7E~132% 29% RPYH
POTASS IUM mgsL  73=12%  20% RPD
SELENIUM mg/l 7T-12%  29% RPYD
SILVER mg/l 7EI=-I2F 20% RPD
gopIumM mg/sLl 78-13% 29% APD
THALL JUH ag/L TE-12% EQ% RP2
TIN ag /L 735-18% 20% RPD
vanapiuM g/l 73123 20% RPD
ZINC mg/L  7%-18%5 20% RPD

" PEY

N fO0Q-OoO0ofF OSSO WIANNNO -—~0000

o

L A N R RN R RN NN NN R R R NN NN RN N RN

FURNACE 204.28 ARSENIC 2% ug/L 78~18% 294 RPI
METALS 239.2 LEAD 20 ug/L 7I-1EX  20% RPD
g70.2 SELENIUM 10 ug/L 75-123  29% RPD
279.2 THALLIUM =0 ug/L 73-125 290% RAPY

ANTIMONY varies mg/L Bg-1lz 0% RPD
TITaniuM varies mg/L ge~1128 29% RPY
CADMIUM viaries mg/L 8g~112 29% RPD
SILVER varises mg/L g8g-1128 204 RPD
MERCURY 245, MERCLRY 1.0 ugsL 7T-18T 29% RPFD
CVANIDE 333.2 CyaNlDE 100 wug/L 78-18% 20% RPD
INORGANIC pH varies units 99101 %% RPD
PARAMETERS Somcific Conductancs variss umhos 95-108 =% RPD
Soliags varies mg/l f0-110 10% RPD
Fluaoride variss mg/L BE-1:2 IS4 ARPD
Chloride varies mg/bL F2~108 104 R’RPD
Bromide varies mg/L 9%-103 164 RRD
Nitrogen-Ammania varies mg/L 93-107 104 RPD
MNitrogen-Nitrits varies mg/L P4~ 106 104 RFD
Mitrogan=-Nitrate varies ang/L FL=109 10% RPY
Nitregen=TKN varies mg/L  78-182  20% RRPD
Bhogpnata varies mgs/bL gx~its 18% RPD
Sulfate variss mg/i 93107 18% REY
Sulfida(React.:Tat. Dis.) varies mg/L  80-130 20% RPD
Alkalinity varies sag/L Yo=110 10% RPL
BOD varimes mg/L 80-120 R0% RPD
Coou variss mg/L 74-126 20% RPD
TOC varies mg/lk  ?l=1Q9 0% RPD
TOX varies ug/L 80=120 Bo0% RPD
Qil & Grease variaes mg/. i LRt 80Y% R’ED
Phenalics varies mg/L - 78~i12p 207 EBPD
Hex. Chromium variss wg/L 78-132 802 RPD
Residual Chlarine varies mg/L 88112 194 ppd

- i

Turtigity variga NTU - 9F«1nn LA Ban

L ks
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ENSECY LLCS INFORMATICN (LABORATORY CONTRQOL SAaMPLE)

Sy el s Vit i gy T Pt oy $y g g g S, g £y g g g sy o o ey Ay S P o g g s P P B o D I By Py g iy g ey P "N S s NS

Ir.
8.

METHOD

ENATTOEN BETMAXEEDBAUZRNET MM DN 0 W

INQORGANIC aNALYSES
Salig samples

SPIKE COMPOQUND(S)

820.7 ALUMINUM

Ice
MEVALS

ANT IMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CaLcrum |
CHRCMIUM
COBALT
CoPPER
IRON
LEAD
MAGNES UM
MANGANESE
MICKEL
POTASSIUM
SELENTUM
SILVER
gapium
THALL [UM
TIN

VANAD UM
ZINC

ACCURACY PREZISION
CONFROL CONTROL
LImT

SPIKE

CONC. UNITS LIMITS

L N N R R I R R R R T R R R R N E N N IR A RN Y SR SO I S R

FURNAZE
METALS

2046.28 ARSENIG
239.2 LEAD

270.28 SELENILM
79.8 THaALLIUM

LA L L L B A B R I B I BN Y B BN BRI AR AR RO B B B BB BN R BN B BN BN R BN BN BB B R AN B LN RE B B BB BN BN L RN R R

MERCURY 245.1

L R N N R NN NN NN RN N RN RN R R L

335.2 CYANIPE

CYANIDE

ANT IMONY
TITANIUM
CaomIunm
SILVER

MERCLURY

R —

LR R R R N N NN e T N AR R E TR E R NI RN R SRR R NN NN N N LN ]

INGRGANIC
PARGMETERS

fH

Specifie Conducitance
Fluoride

Chlorige

Bromtida
Nitrogen~dmmonia
Nitrogen-Njitrite
Nitrogen-Njitratg
Nitrogen<TKN
Phosphate

Sulfata
Sulflde(Rgacs.,Tot,. Dis.)
Alkalinicy

TOX

Oil & Grease
Phanotics )
Hex. Chramium -

2.0 mg/kg 735-12% a0% RPD
0.4 mg/kg 7T-t23T 207 RRD
1.0 mg/kq 7I-12% 297 APD
2.0 mg/kqg 7%-12%2  2o% APD
0.1 mgrskqg 73-1233 20% RPD
Q.1 mg/kg 73-13%  20% APD
100 mq/kg 73-12T  20% RAPD
0.2 mg/kg YI5-12% 29% RPD
0.5 mg/kg 7=~123%  20% APD
0.3 mg/kg 73-128 204 RAD
1.0 mg/kg 73-122 gC% RPD
3.0 mg/kg 73-12% 294 RPD
0 mg/kq 7I3-183% 204 RPD
0.2 mg/kqg 75«12%  &C% RPD
0.4 mg/kg 73-18% 20% RPD_
30 agsky 72=183T 204 RPD
1.0 mg/kqg 73T-122  29% RPD
0.1 mg/kqg 7I-182 &0% FPD
100 mg/kg 7=-12% 294 RPD
1.0 mg/kg 73«18% 207 RPD
G.6 mg/kg 7TE-18%  E0% RPD
0.5 wmg/vg 73~138% Bo% RPD
Q.2 mg/kg 73«185 0% RPD
29 mg/kg 7I-18% 204 RPL
20 m9/kg 72-128% 20% RPD
10 mg/kg 7E-12% &0% RPD
20 mg/kqg 7E~18%  EQ% RFOD
varies mg/kyg @8-142 a9 PPRD
variss mg/kg B8-~l12 E04 RPD
varies mg/kg 88-112 204 RHPD
var.es mg/kg 68=-112 8%4 RPD
1.0 mg/kg 73-123 290% RPD
0.1 mg/kg 78-183 g94 RPD
vaFies units 99-101 =% RPD
varies umhas 935-1085 s% RPD
varies mg/kg @8~112 12% RAPD
varies mg/kg 9%2~-108 10% RPD
varies mg/kg 93-10Z 16% RPD
varies mg/kqg 93-107 10% RFD
varies mg/kqg 94~=104 10% RPD
varies mg/kg 91-109 10% RPD
varies mag/kg 78-182 204 RPD
varies mg/%xg §%-113 1%% RPD
varies mg/kg $3-107 13% RPD
varies mg/kg B80-120 &o% RPD
varies mg/kg 90-~110 [0% RPO
varies mg/kg 80-120 20% RPD
varies mg/ky 75=-183 20% RPD
variss mg/kg V8-122 26% RPD
varies mg/kg 7S-13%  20% RPD

=l

-
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PERCENT RECOVERY
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PERCEINT RECOVERY

¥

120
e
116
114

110
108
106
104
102
{00
28
78
24
L

g0

&6

EMSECO SCS YOA WATER MATRIX

TOLUENE-dB

-~

e i

-
-

g

P

3

Dala GEMERATED WEEK OF — ., 1987 '



thunter
008382


EMSECO LCS _ YOA PRECISIOHN

1,1 =DICHLORQETHENE SOLID MATRIX
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EMSECO SCS VOA SOLID MATRIX
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ORGANIC PREP DEPARTMENT Q. DOCUMENTATION

T A B A g St P L B TN N g Ak Pt By g Bt B3 g P g P v g g A B By By i Py Py Iy g g Ry 0 Ky i Ay

This form should be completed with every batch of samples
requiring preparatory tests. If samples from several projects
arg to be ptepped at the same time, a form with the appropriate
information must be completed for each project and included in
the project Tolder for the analyst and Prgject Manager to revigw.

1. GENERAL

PROJECTY oo SAMPLE NOS. _ e
PREP DATE & TIME_ ANALYST(S) __

L1222 L 22 s 22l it it ottty sl el i PR R Y 2022 2 N R R T T

I1. ANALYSIS/MATRIX

Circle the appropriate method and matrix.

METHAD

MATRIX

g Pop Mg By g ey Mg By My iy Pgt Hhai Mt Hop g Mg Py Mg g Nt Ag A, P Py g N A g By By i B By g g R By By g g Ay Ngs By Py P g B O g g S g g Py iy Oy Py Py Py Wy P Fog

&01: Valatiles by GC Water Soil Sludge Refinery 8-
&02: Volatiles by GC Water Soil Sludge Refinery -
&08B: OC Pesticides Water Soil Sludge Refinery

£08: PCB’'s Water Soil Sludge Refinary

610: PNA's Hater Soil Sluage Refinery

&Hl4: QP Pesticides Water Sail Sludyge Refinery S
&15: Herbiciaes Water Sail Sludge Refinery 5
&24: Volatiles by GC/ME UWater Soil Sludge Refinery i
&23: Semivolatiles Water Soil 5ludyge Refinery i

IE SRS 22222 L A a2 SRR 22 2 X2 E RS2 23RS L 2SS RS2SRSS S

I11T1. STANDARD SOLUTIONS USED

A. Survogate standard ID__

Verification #_______ Prep Date Exp. Date o

i i P - s At s g

_ <

B. Spike solution ID -
Verification #_______ Prep Date Exp. Date

iy — — ol e i S

-
FA I 23N 2B A 0B PN Al A I I A A b 0 R U e S 3T e A A I S e

IV. QC SAMPLES GENERATED

ENSECO SCS: GC Lot # - _
ENSELD SCS: QC Lot #

o k. v e Sl e ks Mk e s S P gt A e ke

ENSECD LES: QU Lot #

i S o A S L k. ! i e . i i et e M g S e e

XTI LR RS2 a4 2 22 2 222 At bt Xl Lyl R Rttty RO R R R R T

V. COMMENTS/0BSERVATIONS

it o ol A . sk et e Sl Y o i S S T

a . s s Y B T el Vol 3 Wl . A e G 0 s it A s Sy Y ) WA A A i A A
— i SR W ) I ol ey et o W AT ol ol e S T2 G P

— e Y " =

— - ey v

D e iy dnkey ol e ik S S WA S S Vg A -ﬂﬁnwnaﬁ——ﬁ-u-—a—rd—uﬂna.ﬂ_un-u_n-ur_“mﬁmu-ﬂﬁuum-u-‘-mﬂaﬁ-ﬁa
-

£ AR i D o i cay e L it s ) R I AL N st

LT

-

Gl S s T U e
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Analyst:

Data:

METHOD &Q1

VOLATILE HALDCARBONS by GT

Fab g g Sr B N B P R Py s it Biop By P Pt P Pog oy My g, Py ok g By Nt g g Ay P

ekl el el e . S

g e b e iy s Sy K g sy e i s i

Instrument ID:

i g iy e ko i O W

AQUECUS iz
MATRIY :

N SR S AN S S N N L I T T S R S T S N T Y T T T S S RN NAT St TSR

Sample #

i e . s it ey o it
A o ks i S g et
R A it e et S s i
R A e s - e itk S}
iy S — ——
— — i, S ci -

S A ik el e S

QC Lot #

— O o -
A ) g e o i
A W oty iy e et RS
ek gt ol . s S
A B st e N W Wi
o i e St Sl ey

i S e W S

Sample #

il e s il il i
B AT v ik e e i
G wi s G P e
Al s e v, e ki
s o e g S s e iy

Qe Lot #

s . i g S D i e
) o s i T Ay s
v .l ek iy say ek

i e o it it A

s P . T e b-143 i 1t
Trickloroethene 50 — e 120 , 14
Chlarabeazens ] _ — e P13 13X
t-Dichioroethene 30 0 b4 143

emeona Trichloroethene 0 o . M1=120 LY

- Chiorabenzene b N —— e 1130 13

" HOTE: 80% OF THE SPIXE ANALYTES MUST FALL WITHIN CONVROL LIKITS
IFI= SAISTEIIXLREAZATIT SRR N N AT I RS A B AN NIRRT AN R A I TS IRL ST

§008387

W vl g gl e o it st s S T T Ry g ol e i s et Al Ak it N b i i e

ARSI S T T T T AT S I I SR N N SR SN N R R RN AR g e

ENSECQO 8CS (Surrogate Cantral Sample)
5CS data generated with these samples? YES

Units: ug/L e e QCCURACY v |
Soike

Meas. Parcent Qontral
QC Lot finalyte Cone. Conc. Recovery Limits
g g gy g g Ry g Hyg iy g g Mg S g, S Ag g P Mg Fhog i diog Py iy P N g Py g My g g g g By Py Wa g Ay N PG g g Ag g dig Ag g R fp Ry g g Sy Sy g By Ky dy _-
cemcuee Bromochloromethane 30 _ GO ;-
wemom—— £=Bromo-l-chloropropame 30 ________ " = 20-1GO !
cwe—w—e l34=Dichlorcbutane 30 ———————— = 2ot G <
e, Bromochloramethane 20 o 2060,
e, E2=Bromo-i-chloropropane 30 e ———— —— e MG
e, Lyb4=Dichlorobutane 30 e ————— ——— e LEC LD
memwee. Bromochloromethane 30 - - e 206D
oo &~Brumo~l-ghloropropane 30 e crmmn——— 2200100
mmmoane L1@=Dichlarcbutane 30 e -— E02AG0

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
T AR R S R A SRR R R R R T e S T R E A NS TSI NNEX AT PN

EXSELD LLS (Laboratory Contral Sqaplel
LCS dats qeaerited wilh these sasplas? ___YES __ W0

Units: yg/t |} ACCURACY—==—! 1~—=—PRECISION
Spite Measurad Conc. ¥ Recavery fontrpl Relstive & Lantrol
o Lot andlytels} fone, %1 LC3 2 LES L LCS 2 Liaits Difference Liawts

FHAAGRA SR LA LR UL AL ARG S AR A AR Wb BALRl RATAAAR RS COLALAULEY BAbALRALA

1 1-Dichloroethens 40
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METHCD 401

soLlIb

VOLATILE HALOCARBONS by GC MATRIX
Ty g g Ay g g g g B R g g Ay g Ay B g N N T g B g Pl N g By g By g
Analysts e
Instrument ID:___ . . .___
3==R=========xﬂ=.'='—'===s==================l=========================H=
Sample & GC Lot & Sample # GG Lot #
CEsoScEnSTasesSSCSsTaEESSEoSSSSSmaSSESESSESISTSCocnmcSSSSssmzsssss
ENSECO SCS (Surrogate Control Sample)
SCS data generated with these samples? ____YES ___NO
Units: uyg/L i ====ACCURACY = ===
Spike Me2as. Percent Control _
QC Lot Analyte Conc. Conc. BRecovery Limits B
W g iy My Ay By Ny By A Pt P gy iy Py Ay g Py g g Py g By Py Pog o g Mg By g A By Ay gy g Aoy Ay g g g Ny B P P g g Bg By g By R By g Rig g Pt g Ag Mg N
—eeee. Bromochloromethane 30 — - _20-160
emmemmw e-Broamo~i-chnloropropane 30 e ———— a————— w206l .
e, Ly4~Dichlorobutane 30 - — —-— _2060 p

Bromochloromethane
e-gromg-i{~chléropropane
1;4~Dichlorcbutane

e e g iy . —

30
30
30

i s g g i

o ot T i iy Sl gt it MY gy S Wk g ety S e ek N T T M S 1 2
Y i el M e

o i v

" Sy o g

Bromothloramethane 30

M Z2a-l60
e C-Bromo=-l=-chloropropane 30 s Smemeaew wlo-ico
eecae—e ls6-Dichlaorobutane 30 — ZO -/ 60

A T A W e Sl

NOTE: BO% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
N T S A e I TN A TS As RIS o NEERR TR IEEE OSSO RaES Faas

ENSECD LLE !tLaboratory Cantrol Sasgle!
LCS data generated with thes: saaples? __ VES WO
Units: ugfy 1e~e=-ACCURACYcamuu]
Sprke deasured Conc. I Recavery Contral Reletiva ¥ Control
Conc. LC3 1 LES 2 LES 1 LL5 2 Liaits Difference Limits

PAri SRAAUARA AL GEY ARANE SALAN SRARAAVAY SRAALANLAY SAteiALAs

{ ~ee=PRECIS[ONo—=m=
{C Lat analytals)

N N N T T P P

. 1i1-Dichioroethens 0.025

NV 101 S, 141
Trichloroathane 0,025 ___ . ... ... _.. ME0 1t

~ Chlorsbenzena (127> SRR - o t | S 13
Lil-Dichioroethens 0,025 ___ . (oo, ween oo, Gl 141
Teichloroathene  Q.025 __ _ ... oo ... T1-I23 A 142
Chiarobenzane 0,085 o e e e TEI20 1

HOTE: 80% OF THE SPIXE ANALYTES MUST FALL RITHIN CONTRAL LINITS
TSI S A I R AN N RN RS A A T A S T A T S AN I NI R T TSI ARSI ATLANE N O AT IRALS

-
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008389

Analyst
Date:

-
.

METHOD &02

VOLATILE AROMATICS by GC

Az i R o P o g B M s Py iy g L By g g g St iy iy g Ngp ot P g Pt R

—— S B M o VL Wt S S Y Wl gy A

Instrument [D:

EEESSSE R T N T S TN R N N N T T e AN s S OEN RSy

Sample #

o S YR N g okl g
g v e 200l e gy W
. ey o e ity iy S bt
— Rl T . .

A M M e M i

(GC Lot #

W shing e kol S
A . v ik o)

0y ik At i Wy S ian

gy v

-

A W Sk N My e o

——— s Wl W il Wi

S— -

s ey G ek N WA i

W i — i Y . S —

Sample #

SR e ——
s ) S - —
iy i ——
e kg o vtk v, s
A Sty VO W ek M
S e iy . ———
k. Ml Sy iy ot e sy

s e W okt vl g i

=

@QC Lot #

— e i it e o
o ks et Wl S A
il gy S —
e i e e
gy T A i W
Al i S s Y g M e

i o g o

—— v  vaiie dunla s, S

AQUEOUS
MATRIX

=+ 3+ 1+ 151

ST S SN SN s T R s S T NN T R T ERN T s e TREg SR ESaR RSN S a

ENSECO SCS (Surrogate Control Sample)

SCS data generateg with these samples? YES

NO

Units: ug/L § e QACCURANY ~ =

Eplike Meas. Percent C.ontral

QC Lot Analyte Conc., Lonc. Recavery Limits
Ay g Py A Ay g Ay Py Pog By g Ry oy Py P g Pt P P g oy P I s Py By Ay g A g g g g iy iy Ry Py Ay g Ay g g Ay Py Ay Pg Ay By g g Ay A By By iy Ay
e @raja-~Trifluorotoluane 30 e i b m1C0
eemw @vava=Trifluorotoluene 30 e c—ea—en 2SS lb0
o @r21a-Trifluorotoluene FO it m———— 20 LEC
e S1dva~Trifluorotaluens 320 . m . Yot £ 1

NOTE: 80% OF THE SPIKE ANALYTES MUST FalLL WITHIN CONTROL LIMITS

R R e R T AR N S RN ST T SR TSRS SN IS EaATERSOAETS SRS IE DTS

ENSELD LCS {Laboratery Control Saspla)
LLS data generated with these samples? ___YES __ MO

Unitss ug/l 3 ==eecflLURACT=~mua! | wemmsPRELIST N
Spike Measurad Conc. I Recovery Contral Relative § Control
o Lat Analytetsi fone, LOS I LC52 LCS L AL 2 Limts Differencs Liants

AR AV ERAL AL ANA SRR LIkl ARy AAAANLALLARGAY BRBAY Lhanh SANTUAGSLY SRAARLALEL AL baGAea

Chlerotenzene 1.}

— oan 15-138 . ik H

_ Toluene %0 — e 1123 I5%
Benzene 50 - — e M-17 1
Chlarobenzens % RO - 01 | R 133
Toluene )] T | LT+ — 13X
eaes BEN2ERE L3 — oann 10127 Hx

NQTE: 90X QF THE SPIKE ANALYTES WUST FALL SITHIN CONTROL LINITS

FErEISEYAIYSSARITNISANACTETST LREAZER

PRI RN TR NN VAN A S TSR ATIURAN LA IR AR
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Analyst:

METHOD 4082

VOLATILE AROMATICS by 6C

Tt B At P A g o Pt It Pk N S g B g g g g R g R s Py s By g s N P g

Cate: __ -

Iinstrument 1D:

Sample #
v o o
A iy W vl Pk e
et
R
e it

i A gl M M e o

i ik =l e . s O

GC Lot

g st By Ay By Frg

_ Chlgrobenzens 8.02%
e Toluene 9.025

Sanzene 3.02%
Chlorobenzent d.082
Toluena 0.025
Raazene 4.08%

Spike
QC st gnalyte(si foac.
T Ay g ey AL R A R iy

A gl by

i W by

T gl

iy CeaaR jfd.

. e At S et W el st

QL Lot &

A A ot it wle St
ety SN o iy W o v ik
g i . iy, vl .
A i i e S '
ek o et nip ol AL ]l
o G vt N M il

N Wl e i W

Analyta
R T B g g oy By By g iy i g S T g A o g T g P Ty g g M By oy gy
e @rara~Triflucrotoluene
dsasa-Trifluorotoluane

dra ,a~Triflugrotoluene

e @jara=Trifilugrotolusne

—_

Units: ugfq 1—=ACCURACYwees}
¥easured Conc. X Racovery  Lontral
st LES 2 LES £ 6C3 2 Limts

A3

—

L

bl b

T ael2s

L1

e

A S i i i

vl A g . W s g

et ey S sy i s R

AR S O o S ot i
ST T Ry Sep—

A ek T U e e

Units: ug/L
Meas.
Coanc.

W P g Bp Py g By

Spike
Cone.,

30

30

30

VDl i wmd I AR A

R S S N I N I AR S S R R N S Y S A N IS R T R R N A S S S SN R T T e

Sample #

2C Lot #

N ki A o
3 i S it i ek wii
T e S Al e
i ok Sy A W
i gt e i
e gl e Mt o O e

i) e St M AR e ek S

R N T N S N S R N S N N S N . R S SN NN T S SN TR S DA RO R RN T S T

ENSECO SCS (Surrogate Control Sample)
ECS data generatead with these samples?

T { -]

30

X

75-130
15123
18-127
75-130

76-187

NOTE: 80X UF THE SPIKE ANALYVES WUSYT Fall WITHIH CONTROL LIMIYS

RN R AR S N Y R N R R I NN S S N T I AR AR RS Y ST AR N NN

i

o vy S i B kO iy

| mem e ACCURACY w e |
Farcent
Recovery

Ay g Pt By Ay By By

W p g R S0 g By g
~RESSER

<O =L

S Y A g

gy A g e Jomy G

. e W S i o Wit

g -l A L)
RO=/Eo

NOTE: BO% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
e e e e e L e D EE DO E R T N e D P S TP

ENGECD LCS (Latoratery Cuntral Saaslel
{CS dat- qemaritad with these sadolas!

§eenesPREE L [Climewm
Relitive L Cantral
Bifferance Limty

N KAk ey S ity Ackedcich Wiy A EASQANAS LR AR SR GAE KGR GLLY

in
131
131

In
133
i
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Analyst:

Datea:

Ny gt

Instrumaent ID:“

———ry e . " o

ER AR T R N O s e N I N I R T T T N N R T N I AN IS N R R AN S N W T R

Sample #

- v — - -
g W e Sk iy S

GC Lot &

— - v ol iy S iy

e Sl s —

4 it W e Sk

g il Y e i i vk

- 2 al Tl s

N g i A i it e

METHTD 408
QRGANOCHLORINE PESTICIDES by GC

g A, B oy g g SR o By g g By Py Sy g P g g g By Py g g Wt g g g g Pt g By

Sample #

i s it it i
gt il ek il S g bl
et Gk A il it vt ol
o g i W iy it g

GC Lot %

. e Al S S}
. iy e ke N
Al ol I A W g

. Sl e s iy

it i Sl il e gt

ey wnf WCriagl A W o

N e Wk R i el .

AGQURIUS
MATHIX

RO N AR ST R N RN N S T S A S I I NN SN I NORSC S ERE NS R R RS .
ENSECO SCS (Surrogate Control Sample)

ECS data generateg with these samplaes? YES

Units: ug/L | =eweACTURACY ———- |
‘ Spike Meas. Parcent Control
@GC Lot Analyte Conc. Cornc. Recovey Limite
Ny iy By Mg g g Ry g g, P By Hg K g g g My g Nt Nt To R Bop D g By N it g By By A Py i Bp P Ny g Ag Ny Ry R gty iy iy By By B N g N g By Fog Mg
ceemowe Dibutylenlorendate 1.0 e cmcwmen. 8-136 ‘
e Ditbutylenlorendata 100 i cem—a——.  48=134 —
 ———— Citutylenlorendate 100 e cccwane 48«13
cmeeeew PDibutylehlorendate 100 e e ma—a. 0E8-1384

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTRQOL LIMITS

|'===l=n=u--a=:I==a-uaaa==B=t=====:=iau=.---?-:-:aassz========aaa:asxa
ENSECS LLS fLaboratory Control Saaplel
LS Jata qenerited with thass saaplasg? ___VES __ WO

Units: ug/l {——==AQCURACYwmmemi |om-PRECISIDH-ouee
Spite Messurad Coac. ¥ Recovery Control Relstive I Control
{C Lat Analyteis) fong. LCS ! LES @ LLS I LES 2 Limits Difference Limits

Lo & i Y Ghdhd PAEMAENSTRELAT SUAAY RhLRE Yhhhhabad & ka4
Lindzna 0l e S6-123 ] 15
Heptachlor 0.2 e oas WU — 201
Aldrin 00 o e e e WO(120 22
Bieldrin ¢.5 , —— e S2el2b , 182
Endrin 0.5 ———— e o b1 a1
37007 L% T — e -1 i

e Lindine 0087 e e e o ez 5%
Heptachior 0.027 ——— W1 2
Aldrin 0.027 — e b0-120 22§
Dieldria 0.047 — e S2-128 181
£ndsin ¢.067 ———. ——— amae Jb=i21 _ i
3,44 -00T 0.087 caoe vme e JB-127 om

NOTE: 803 OF THE SPIKE ANALYTES RUST FALL WITRIN CONTROL LIAITS

TIILZTAR i rEICAIT ISt ST AN AN IS ISR LI ZINSRNEEIASAERAN -
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METHOD &08

ORGANOCHLORINE PESTICIDES by GC

Rk By g Sy Mg Ap Py Kar Mgt g S By Py P43 Sg P Mg P gy B Prat Pt BN N g 24 Bp oy Do g By

LOLID
MATRIX

Analyst:_

D .
ite . S T T il e S it R ek i Y Rl il L G A i

Instrumint ID:_

- -

— e A il O

Sample #

- — A
-, g A o i 2l
ey (M S e W et
R o i
ot v vt whl A i v
v S g WY
A e W Y

o il ks Val md wheg  it

QC Lot #

kgt s i W W
AU S s st ey ki &
ANt Wk gt S ' ey
oy S s il
Tl i, e Wil e e i

A T i S A

Sample #

b o Sl ekl o A

QC Lat #

B A Sy dale vt vl W

D I A el s i

i -

ot A Y ik nghlt

A et W it A Sl W

Y i 2 W T —

e g iy o v —

———

. et et F iy il

A W g v o sap

VR N S A v M

o Vs vt N M i e gt

SN O N S S R K N R TS KT T O O S 0 S A A e 2 Y R S N N 3 X O Y R

ENSELD SCE (Surrogate Control Sample)

&LS data generated with tnese samples?

_.__YES ___NO
Units: ug/qg | == ACCURACY == |
Spike Meas. Parcant Control
GC Lot Analyte Cong., Conc. Recovery Limits
A By Iy g g Sy ~~~~~~~'~N‘“~~~‘-~~~~~~~~~~~ By Mg Ay g Ay gy Ay Bg Ap G Ag By By iy Pop g Ny Rg By g Ng g g By Py By Ay
e Dibutylchlorendata 0008 e e 80-160
e Dibutylenlorandate 008 e e B0-180
emmm—e Pibutylenlerendats 008 e e B%0-150
enmeeo Divutylehlorendate 0.03 - 80-1560

NOTE: 80% OQF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
O 2 g Y R GO e gk 5 S IS T A NG K T S I M ok N NN el SN S M A 2

ENEECO LLS {Laboritery Control Saapla)

LLS data qeneratad with thase Saaoleg?

Units: ug/q

Y5 W

iy

1 s iCCURACY <o meei

{meeme PRECISTON~——i

Gpike Meisured Coac, X Recovery Cantrel Relative § fontral

C Lot Analvtais) Comc. LES ! LC5 2 BCS 1 €8 2 Lisids  Qiffersmcy Lietts
PARL GRS MRS AL VA LR TR AN GE RLAAA PR LAALELY LhEAN CAALE FANANALRE RELEGRANSY RSN TGS
Lindine 8021 e W 508
Heptachlor .0 e e e Y5120 ki H X
Algrin 0.087 —— e eeg3e L1} )
Bieldrin 0.047 — e =120 _ ) E
Engrin 0007 o s e o R L M) ’
RLTT A i 0087 o e e e O3-13A , w
Lindane T R | 1 12 —— s01
Hastachior 0.027 e o come wmey 33130 kTH
Aldrin §.027 —s e ey Jaegd2 , At
Bielerin 0.087 IS 1 O 1Y — 0
—— Enaria 0087 o s s e, 42120 — %11
- §,4% =307 0.087 o ae woma wwea 237130 — o1

ROTZ: 308 OF THE SPIKE ANALYYES AUST FALL WLTHIN CONTROL LINITS

I ESIRSENSSFIEE TR I ATz oo s AP TREY TRESTITTLITITIE

L e e L AR EE TR :



thunter
008392


METHOD 408
POLYCHLECRINATED BIPHENYLS (PCBs) by GC

g Py g W, it Py g P it S Pt Pl o B g s g O A g B P g, g, . g Py g . g o P, g g g, P

AQUEQUS
MATRIX

Analyat:
Date:

o G - - i

Instrument ID:

N kS b el S —

A i sl it "t i Sl A Sl il NS e e

EFEEE s I R I N N T N RN N I O N I T T T RN SN IR R S SR TR N N N AN NG Sy

Sample &

A i v o G v S

-

QC Lat #

Gl iy ke ey oy

ik i v o W o

A i T U R

— it 3 —

A o

i ek ey s gy g

o iy A i et syt

et A Wt A sl VU Sl MY

S e

— e Sl St gy S

Sample #

W i S - iy AP i
W e S . e . -
G S o A
ol g i WS e e il
Wl e e e S et
AT Sy vk S o e 5
T Y i W Al g .

U D I kel e i

QC Lot #

S i AP e by e
A -l W e
D T i R
o S i T S vt
T i it WM e
Wl el el S i 2

T A T e o i VR

ERISSOSNSNESSSNMD SRS D ERIE SN S DN I S B e S S S O T a3 e e e AT O

EMNSECO ECS (Surrogate Control Sample)

5C5 data generated with these saoples? ____YES ___NO
Units: ug/L { ==L LURACY e~aw |
Spike Meas. Percent Cantrul

QC Lot Analyte Conc. Conc., Racovery Limits
Mg g g 23 Py Mgt g Mot Pon W B B Iy g Mg Bog Rp B2 Bog By Pog By g Ry Wy Wd Iog Ry Bg g g Ny Boy Ay g Ry g Py A Ay g P iy Mg Ag Ny Mg ig Ny tag g Ky By g Ay, By Bg g By
memawmee Dibutylchlorendate 1.0 . 20-160
Rl Vo o kel i Dibu‘YlChlﬂraﬁditi 1.0 - aeal&o
e e—— :)i't:‘J t y'l ‘=l1 1"""’1"i' e“' l ‘. () S LS il ok il o A A i S EE{).~ i é’()

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
T K O SR 2 N i S S e

ENSFLD LLS (Laboratory Contral Saapla)
LES data generatas wath these sadples? ___ YES __NO

Units: ag/l  }==—ei(TURALY<rawe!  fasrennPRECTSTON —eme
Spike Kessuret Conc, 1 Recovery Camtrol Relative X Control
aC Cat fnalytassd Come. LLS L LES 2 LEE LLCS 2 Limts  Biffacence Limts

RS pwAKREVAS AR S iy S NPE AR Gy VAR e sl WA E YERERSE BrAb AR SArRh e b ditl AR

e Nroclor 1224 500 o i o S0-180 a0
cenne Rraclor 1253 0 U - 1 [ S, a0
e Proclor 1254 S o e e meew W8 201
e Araclor [2Z4 L. U | o} { - S 208

WOTE: 301 OF THE SPIXE ANALYTES NUST FALL WETHIN COMTROL LIRLTS

LRICE SN RSN ERTAN AU ELSLERIRERNET SRR RS

SASIEIINNSTAXIARLRRER NS TS 2L TR ITRAR

Y
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METHJID &cC8 SOLID
POLYCHLORINATED BIPHENYLS (PCBs) by GC MATRIX

I g Rp g Aoy iy P B g S g gy i g g Py Py g S 879 o Mgt S Py Wi Fog- Ot Wiy Ps g Ay Ay Py g thog iy g g

Analyst:
Dace: , -
Instrumaent ID:

ErERARE RN T R T NS I T S RN A T R NSRS TSR S SN Ia T =Sy

kil g el ik v iy

Sample &

Ay

QC Lot &

A o i Wil ol e .

el W el I S S ik

i e it N i S i

Y

i iy S

G i et S i I VM

Sl g N N i o v S

el S Ul i it

-

A W o vl

i i S oy Wi

Sample #

S S
ol s gy Wik Sy
i S W N
N Sl i e W B Bk
N gty st et S g Al
WPl el G PV s e iy

T Mt g VA S0 S i e

QC Lot #

W St G S W i s
—— i i Sl A s
iyl e b i vk o
A i el Ko el il S
Y oy S
i o Wl W s S
g W il e ey M

A e v T g e

EaNCSERNC SRR AN SN AR RS RSN SNE IR RASE S SO NN SN SRR R s

ENSECO SCS (Surrogats Control Sample)
§CS data generated with these samplaes? ____VYES ___NO

Units: mg/kg |=~=w=ACCURACY ===«
Spike Meas. Parcent Control

GC Lot Analyte Conc. Conc. Recovery Limits
Lol de Bt Bt Bt Bog I Bt B0 g g Pog Pt Pt Pg P R B g G Py Pt B P By R g g g g By By N e Tt A g P Py By Pig Ay R Pa g PaPa g Py A 0 5y Py B e S
cmmmew. Dibutylehlarendate 0.033 o e 20140
ccwm—w. Dibutylenhlorendate 0.033 - . 80-150
ecee—w Dibutylenlorendate 04033 (o . 20-14&0
—emmw—w Dibutylchlorendate 0,033 e oo B20=1&0

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
P PRI L LT PSP 3 B IS T Yo SR TP TP P EPS. PP s Pl T

ENSEVD LSS {Laboratery Cantral Sadplal
LCS @ata qenerites with these siaples? ___ YES _ KO . :
Untst aqrhq dem—edCCURACY=ems] }memeoPRECISTON-—es : '
§p1ke Medsurad Conc. % Recovery Control Refative X Coatral
ac tat Anelytels) Conc. LLS | LS 2 LC3 LLCS & Liaits ODifferenca Limts

AATA RN AR LA R ETEANNAL, gk ARVEUALGLLAETE SLhLe SHLGe AR AVAELRL ALAaRbnLbL WadEeatal

e Rr¥CIIN 1224 L O A U
e RREELOT EEA e e e o aawe W80 201
e Araclor 1254 B e e e L N0 2
e Arechor [224 I R - o | | &t

+
b, i sl YR PO

NOYE: 80T GF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LINITS

IR LT R T TN T TN C L I E AR AR AN AT ST A RIS F R TEIET WA

SYIXNIEXTNEAN
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Didenzofa,hlanthricens

Bibeamstahlanthricane

Analyst:__

Datat

POLYNUCLEAR AROMATIC HYDROCARBAONS (PNA) by GC

Py g g St g Pt T 0N B g g N T T Nt N g By Bk By R P S s 50 g Pl g P Bt P g o Pt N P g i s g s ot At

-

METHOD 610

Instrument ID:

RS R RN R R A R AR SN R R T ST TR gRaET IO T=aS=s

SanEaSEEO Ny T RN S AN I S SN R T g ERES SRR oAt

Sample #

A Ml W vk i Wl R
— g S e Wik SR i
A s i g Sy el VS
e S e g el
S W Sy S

v I i Aol S

QC Lot #

e L e it . i
kS W it v g
o i Mal w— .
Vo e iy el e YR e
ol A R S S o S
S e Nt Syl Ny W

A W el St Y. S

Sample #

Vil ekl s e Wl s e
ol U o el e

e A W vt i v

QC Lot #

it S Y s i i
il Ve i it S i Wt

el e et i o v
D e S i W

e . e s o

- —
i W i e iy
A e o Ay M ot S

e i o s gy Sy v —

EMSELD &CS (Surrogate Control Sample)

SCS data generated with thesae samples?

GC Lot

Br Ma Mp g Bt Bp

N o T Wl S Sy i

P . -

e M S G SR

S oy g Y

Analyte

A R W By 5y Sy g g P B g N kB Ny g R B g P By g g g Ay Ry oy Ry g Ay

Napghthalene
Dibemnzolashlanthracene

Naghthalene
Dibenzata,hlanthracane

Naphthalene
Dibenzo(ashlanthracene

AGQUEQUS

MATRIX

e YES ___NO
Units: ug/L | e—a=ACCURACY
Soike Meag, Pearcant Control
Cong., Cone, Recovery Limits
gy g Ry B Ay iy Ry Ry Np B g Ry By g R T N e P i Ay
3000 __ I 20140
500 e cmm————.. 20-1&0
3000 i amrcaa—. 201580
200 e e ——  BU=1&0
3000 e e BO-180
500 ____ 20-140

NOTE: 80% OF THE SPIKE ANALYTES MUST FaLlL WITHIN CONTROL LIMITS

ST U SN AR X NS ST S N 3 e N ap Xy xS S0 e T N N T e A ST A A N R I S I a3 52 A0 A R St

ENSECY LCS (Laboratery Control Siapla)
LES data generatad with thes? saaples?

fC Lot

finalytsls)

. Hapnthel2re

Phetanthine

Pyrens

Banzo(b)flvoraathene

Naghthalane

Phenanthrene

Pyrene

Beaza(hifluorinthene

008395

" NGTE: 30% OF THE SPIXE ANALYTES AUST FRLL WITHIN CONTROL LINITS

m::::saa;—.emmaauua=aa=uﬂt==naluus&u===u‘x=

e JE5 __NO
Units: g/l (eammhlfURALYwrmmim|  §onmeaPRECISICH~ormm
Spike Measardd Conc. T Recavery  Coatral Ralative T Control
fonc, LES I LESE LCS I LCI 2 Liaits (Oifference Liails
Al AR AN Y el Wi S A Rt AN SRR A NG AAGRd RN GRARAEYES AhAAhRALY B by
2000 ) — s, 20160 FU)
100 e e e e 20-180 . N
00 o e i e Q0-180 — 2
wor e vwen wen 20-180 201
SO s i e 20-180 , (4 H
2006 - — 20180 20%
00 o e e e Q0180 S 29
00 e et e aee B0-180 i
300 amnan e aee (0140 M
L FFIRAEASLRRY L T E T o
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Analyst:

Date:

METHOD 410
POLYNUCLEAR AROMATIC HMYDROCARBUNS (PNA) by GC

Ty St Ak Mt Py St g et B a Ap g el Pt S g P b T Ao Pk A g g s g g S P P ol g By Mg g P Pk P Pp e By P g N Agp

— i o G4 i — S iy il o

Instrument [D:

R R R N N I I Y . I I N N I I NN I O R RSN a TS

SN T S R S e A N S e N S R N T S R N N N N NS R A R S N AN BN S A R S T S T I R A S T

el i o

o T S o e £ i

Sample #

e A o e v W i

i iy wpe

GC Lot #

i vl N N .

S ot it S Wt O

i . 2 A o i

o g M A G S

ks e s it it S N

——— iy in ik y—

-

Sl G i STl e

S s A R i . A

v 2 Sy o )

-k e e o -

Sample #

GC Lot #

S i, - Wi e vk wl iy

i s W Vil Wi

b ki i g e .

it . . A e .

sl A e 2 it . e
;—-a-—»a—--n-n
Al I A St S el P
e Gt S B i e
ko2 i G Sy

gt gl i S Bl

ENGECD SCS (Surregate Control TDample)

5CSE data qgenerated with these samplas?

Unitsa: mg/kg

Spike
QC Lot Analyte Conc.
g A g Mg g o Sag Dg g By g g g By Kt Mg By Kog g Np Py Py g Ay At g Ay Py Boa A g Ny Ay g g Ay
emean Naphthalene 100
e Bibenzaolashlanthracene 16.67

ecmanew Naghthalens 100
16.67

e Dibenzalashlanthracere

coww. Napnthalene 100
. Dibenzala,hianthracsane 16.67

Maasg.
Canc.

Ry P g Ap By By

———ES

| === ACCURACY = —=u |

Parcant
Hacovery

Wy Ay Ay Ay Hg By By, Mg

A g e Y S g N gy

A L o Wil e, .

T I U o o W

S Sl il o . g g o

ki Pl e U P - W

e i s A0 e st <o

NOTE: 80% OF THE SPIKE ANALYTES MUST FaLlL WITHIN

AR R S R RN N N I N N T S O N I S RN T SRS TR AN

ENSELD LCS {Laboratory Comtrol Saanle)
LCS aata generated with thesa saaples? __ YES _ O

Ao

Units: agfhg i=—seuRClURACYommmmi ooy

.

iy g et s R i N

SOLID
MATRIX

NQ

Control
Limits
g Sy M. A Wiy Sy My Mgy
20=1460
20~140

20=140
20-160

20-160
20~14&0

CONTROL LIMITS

ECIS 10N —mmmee

Spike NKzaeurad Conc. 3 Recovery Control Relative ¥ Lontrol
oC Lot Analytels) Conc, LCS 1 LCS2 LES L LCS 2 Limts Diffarenca Liaits
Al B o - Ry s SREANALLTAS ARG SRAANR AR ers Aabad SRAR N AARARS AN AR ARl Ak A A s

Hapathalene 00 o i s o 20-180 — 20x
Pxeainthrane 33 e e e, Wl a0
Pyrene 16.47 e e e Qe 203
Beazold}luoranthane TSI - o 1. Lo
e, Didenzo(a\hlanthracene 1887 . 20-1s0 03
Napathalane 100 — eewa 20-180 20X
Phemanihrane D3 i e o 20-140 234
Pyrene 16.47 e apn wome OO-1EO N
Banzo(b)fiuorinthine k1S B R i 11 20t
Dideszo(auhlantheacene 1847 . . . ... ... @ei-1&0 — an

HOTE: 80% OF THE SPIKE ARALYYES MUST Fall WITHIN CONTROL LIAITS

YR LEE I T e e { T PP P Pt P PP P PR L PR SRR 2 Db bt p PEF AR RS T LT L 2T PEETET T T

y -

bt b
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Analyst:_

Date:

Instrumént ID:

AR I R N T R N S T TR T NS e TN T =

. e W s o

Samples &

T Skt . v Yy W
T S g S A T N O
iy A e ot ot e B
Sy S v . g
v — i S g
Sy VS ) ok . Ay M

QC Lat #

- — — i dalls o
e e il o i
W s i v S g e o
T 2 el MY et
T ) Y

N i S e O witef S

METHCD 614
DRGANOQPHOSPHORQUS PESTICIDES by GC

A0 N N B St Bnp A g N i ok P g N Nt Pt B A Pos g By Bt g Py Ay g Al g g By By Bog Ay

Sample #

ks e s i g WY W

. v oy -y

S Vit ek s s i

A o v e il

vty it s e ' il

e el ek el St g ik

Al g e g S I il et

— S, ok P

AQUEDLS
MATRI!

e s st P it Al T i .l . . S o i . T b N i i e e - i O

=== ===-'bu=u".n‘5#32Sﬂ==3=S=I=3===S===ﬂ==ﬂﬁ==S=‘4-"======ﬂﬁ==8=ﬂ‘ﬂﬁ’#sﬂ-‘“.ﬂﬂﬂ

ENSECQ SCS (Surrcgate Cantral Sample)

SCS data genersted with these samples? ____YES _ _NO
Units: g/t Ve AL CURACY == |

Epike Meas. Percemt Control
GC Lot Analyte Canc. Conc. Recovery Limits
Wy A gy P Mg g N A A B Ry oy g gy Py oy Vo g P P P g g g By B Mg Aa Bog Sy oy Py By g By Py Mg Mg By g oy Bg Mg P Py Py Ay Bog g Py By Ry Mg s By Ay Np Mg
———— DEF 100 e e RO=180
m————— DEF 100 e o BO-140
e A e W s A G DEF 100 e o o o it e R e e o it i 20-' 1&0
el W P R Ak i DEF 100 5 o Y e it R T e P et il o ao- 1 60

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS
BEESETXIARNT ==-ﬂ===f-=======‘.’=g===ﬂ=='=‘-"—-======ﬂﬁ====a:’====53a=====s=

EMSELY LES Ladoratory Contral Siaple)d
LLS data generatad with these sasples? __ YES __ WD

Unibs: ugil 3e-—iACCURACYwmoms?  ~eawmPRECISION-mrmcr §
Spike Neacsured Conc. I Recovery CLontral Bslative ¥ Cantrol =
& Lot Analytats)  Conc. LES t LCS 2 LLS 1 LCS 2 Liamits Maffersnew Uiails

AT E RN LN AR RAR L LSV MAS RRLLE WRALTALRAAG LS Shanh SUEAE SAAbALERE LidhANbaht Ghabasthl

Biazinon Hi —— e Q0-180 201
Balatbion 10 P - 1 1 R n
Nethyl Pacathion 16 0 . W
Parithuon 10 RO - oo 11 R CLH
diazinon O o e e Bewd W
Kalathion i0 SO - 1) T R, )
methyl Barathion 10 __ . . ... 10 __ . &%
Parathion 1] - e mme CO180 20t

KOTE: 80% OF THE SPIKE AMALYTES NUST FALL WITHIN CONTROL LIRITS

-4 ETI8IITFILEITES

TStTsaraEEgat EESTEE L P Rt st b e PR PR
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Analyst:

Date:

e ki -

o i e it i WY Y S e e i g iy s

Instrument ID:

AR RN R N N SRR E ST R E R RN R SR E
Sample 4 QC Lot # Sample #

il T bl el el ek m— — v i i A =] S e s et S e e

- e sk ey mrm Ty = aye— ik

iy i oy e

ol iy ol e s Sy

S — i -

A Gy B i ol S

A ey ol v i oy

METHOD &l4
ORGANOPHOSPHOROUS PESTICIDES by GC

Ay At P Pt P Pl P s gt M Bt Pt iy T g s g Nt iy N g s A Py St g Py Aoy ol ol P g At g

A i . e i ol e

e vt o w2 i S

o A g iy il Nl ik il

o O i A

=

Qe Lnt #

ok s Xy Sy S v e Sk
—— i e e s S
et s I o i T
R o M b vy e o Wi
S S i g i
il A i et W ) v i

i o i A ettt

saLlID
MATRIX

ESTTSsavnanEny sz

ann -

ENSECO SCS (Surragata Contrul Sample)
SCS data generated with these samples? ____YES ___NC
Units: ug/kt | === GCLURALY e |

Spike Meas. Percent Control
GC Lot Analyte Cene., Coanc. Recovery Limits
Wy gy tag By Ay Al o Bt gy o iy P g Py By Ry Ry Ay Iy g s g Mg Pog s B A Ay Py g Ry g g P g g W Py g Ay R g Mg By Ay Py A Ag A Oy p B g P P s Rp Pog ot
PETEIE S DE.: 100 s i i s e il B My Ak il s i e ao- 1&0
e DEF 100 o 20180
. DEF 100 . 20-160

NOQTE: BOY% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS

P M A R Y RN N T A N Y N N e NS S T I NSRS SN SN mEN T S AN

ENEZTS LLE {Laberatory Control Saaple)
LC3 data qenerated with thece saaples? _  VES _ NO

Units: ug/ }e=—sdCLURACYwmouw} TaecauPRELISIOH=we
Spike Maasured Conc, 3 Recovery Contrel felstive 3 Control
gC Lot Analytals) Cone. L5501 LC52 LS 1 LCS 2 Limts Difference Liasits

by b Bl kL A S SRR Sl SAN SANAYAGNANAALE SRS S4hAh SN SASLEY ASLARAalea BARbOLEWA

Disztnon 0.33 e e 20-L80 - 208
Maisthion 0.33 — eeen 0180 20t
Kethyl Parathiea 033 e aena CO-LR0 20
Parathion 0.33 e muw. C0-180 O
Mazinen L R - | o {1 208
_ Helathion 9.33 — eene CO-180 203
Xethy! Parathion 0.3 . cern waee SU-180 203
Parathion ¢.33 e vuew E0-100 201

HOTE: 303 OF THE SPIKE ANALYTES XUST FALL VITHIN CONTROL LINITS

T e S R RN S T N SN IS SR N R R AT RIS

LT+ TP e
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METHOD 613 AGUETUS
PHENOQXY ACID HERBICIDES by GC MATRIX

g gy Sy g P2 Pt g Ay Aoy By Ry gy Fig g Py Py Py mop g Kop By Ry g Ag Iy Ay Fiog Mgt g Ay At
Analyss:
Dates ____._

Iinstrument ID: _
g s — v — s ey =
RS TR AR NN T EdERNE s

R il e iy ey Wk e . o v v W

q-=5=====I=====l=l==:====I=!=======5=============:=I=l=====‘=l=‘=‘!1==!l=l}[====== };
Sample # GC Lot # Sample # Gc Lot # B

et Sl e o il g s ——— v I — s -

A W e ik e syl Wk S iy vl e el v A
W i A il . iy - dy e iy S A A e . W S M e dile ik iy Wlin s i s
A e e N Wit e v’ i s st Al vt S Wik VR o el S v i e Wi — S s Ao v it -
W " - 08 iy A — e i Sl —— i Sy oo ey - o g ) S s oM
i W it e i P - e Vit ot daal s e Y i e v i oy e ol A it i e -
—— el S} i 5 o Ak vy v gl s gl S Y v o i S i el vy 'k sy st
A T A St — A — O — o A i vl " " Sl M o B A o e
T — 0 Sy i St - - ek . i s o i L] P i g sy e et

RN e S T s SN N S S T S E N I T S e S e R e N N s T T AN NS a S S e e
ENSECO SCS (Surrogats Control Sample)
SCS data generated with these samples?

Units: ug/L | w==—ACCURALY ==~}
Spike Meas. Percant Control
GC Lot Analyte Conc. Conc. Recavery Limits
Wy Rp Y Wy g Ay Bt Mg S ot Bt Bt My Py A P I3 P g g Ry Pt Ay Pt g N A g Big g Ay Ay gl 1 g Py g By Pl g My Ay By By My R R A Sa By By Py g A R Ay P Ay
e 214=DB 5.0 - &0-120
T s S e e 22 L] ‘.-.[:Ea :5 . C) ot —— . — 63()'- l EE{)
———m——— &34=DB S0 e e &0=120
______ - 844-DB 5.0 o emmmm.  &O=1230

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS

ORI T aNAEN S T R R T TR N T ST T AN T A TS T S TS S a SSRGS RN SR

EMSECO LIS tLadoratory Contra! Sadole)
LLS 2ata qenerated with these sasples? ___YES __ N0

Unitsy ag/l ? ACCURACY { beeeaePRER T IOl e

!rI‘
Spite Measurad £onc. 3 Recovery Control Relative i Control

& tot Analytels)  foac. LCS 1 LCS 2 LCS B LCS 2 Lisits Differance Liaits

B b L N L T

Ny REAANSALY & Ak ~ i i
e Bi8D 1.2% e e T0-100 50
Silves 025 — e 30-100 503

2,4-8 L . e e 30-100 501 o

__ Silvex 0.3% | e Yot L1
R 1,35 ——— vaen J0-100 50 k-

. Silvea .25 _ e maew  JO-100 50% I -

KOTE: 80X OF THE SPIKE AWALYRES HUST FALL VETRIN CONTROL LIni1S ‘

sENd

RIETIRFILRERRADEIE Lt L L

XTI ESSMIYEISSERREIREZTE
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SQLID
PHENDXY ACID HERBICIDES bv GC MATRIX
Tt P g g P P ¥ Mg g g Pop g g g g At At P At Pt P P g Bp R A g i s i 0
Date: ——
Instrument ID:______ ___
TR I AT T e R T T T S SR ARSI RN S SRS EEITI SRR TeX

R S SRR SIS aARIT AR E SIS ERDEaIIESaIIRIS=aE

Sample #

- o Sl
—— gt S vt i wlud v
A g e S v
e S iy g Y . S
e il . s e i ik
ke e i ot i s v

et N o i e g i

GC Lot #

o s e i Wi i ki
N et G Wl Mt
i W o Y S A Rl
Ml v e
ey Wk W i Al it

st it e i g

METHOD 4615

Sample #

Y i) it Vi ity St Wil
S e il Wl Sk i Y
N i S e 0 g
s o sy Y S
D e R T g
T W Sy o i

GC Lot &

iy iy il Sl e iy S .
——— ) ————
O — Y ——
— e o i s s
e v ol " o o
vy Ay i el b Gl i My
N g ey S e e i il

. — vl et i g

-1 L+ 11|

ENSECO SCE (Surrogata Control Sample)
SCS wata generated with these samples?

e YES ___NO
Units: ug/g e ALCURACY e~ | e
Spike Meas. Percant Control B
QL Lot Analvte Canc. fone. Recovery Limits :
Mg Nt P Mo Ay Ay N g g By Mg g oy g g Rep P P g By g Ry a By Sy By iy Fig g g g Ry Ry Ap Ny By gy Ay Ry By Py By N Py g Ao g Ny g Ny A g Ap Pt By g Bt g
cammm—— 214=DB 033 e e GO=1R0 -
e E14=DB 0.33 o e 8&0=-120 <
camma—— 23408 0033 o e, &O=~120
______ 2,4-DB 0.33 e e b60=120

NOTE: 80% OF THE SPIKE ANALYTES MUST FALL “ITHIN CONTROL LIMITS

R S S T S S AR N s T e T TR T ST SR A eSS EE NS S SIS REIE SR ER =S =T

EUSECO LLS (Laberatory Control Sissle)
LCS fata genaratad with thess saaples? __ _YES _ MO

Untts: ug/g  demee-dCCURACY~—==i [-===-PRECISION=———
Spake Measured Conc. ¥ Recavery Control Relative T Cantrol
G Lot Analyte(s)  Conc, LCS I LCS 2 LES 1 LC§ 2 Limts Differenca Liatts

Wb A el FA A LR ALY LY Yo OSSR R LAY SAGSE N LAALAEA AL RASASTYAASE WA VA ALY

a Ié.g 01083

— e, J0-100 L0x
. Silver 8.017 T 2000 501
2,48 0.083 — e 30-100 50X
Silvax 0.017 e o aeun 30-100 s0x !
2i4<0 0,083 . Mt 508
I 1131 07 — e 30-100 ——— 501 g
KOYE: 30X OF THE 3PIKE AMALYTES NUST FALL WITHIN CONTROL LINITS
ZYERATEZAE FEENEY N a2x ALTSTINENN. a5 Fia 3
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Analysts_

Date:

e s o W g

v s e v

i o

Instrument ID:ﬁ

e i T b T o o L L b R T T T Uy

RS s S R E R N R S A T S AN A R R A R R A S A N M R T RN S S T N ey s e

Sample 4

A Sy D P g g g R

i gy ) R i it
A e il W i AL
—— it D . e, S
e o gl g S S
.y i st i v
i e ST Gl Y e WA Gt

Al i s Tt s Al 4

Qc Lot #

Ay g I Ay A g A

o ot ey Wl Yoy g ke
S e e Wiy
iy e vk e
A o e W ——
. e e gl v g
—— A i i -

A iy s s s gl o

METHQOD 624
VOLATILE ORGANICS by GC/MS

et s Flar 17 Mg R g R Ot Pr g g Ny g g D g P P ap e o PNah POt B g Pl Mo By

Sample &

B g P g g P A

L el gy el e S S
i ek sy e e g
Yy i il WA o Wl i

- -

AQUERUS
MATRIX

G Lot 4

N Ao N P g g iy By

AR o P T kg v
W S ot it 4SS e -

iy s St A St o s

St ik i v ok e

— i v o s g

S i s e ]l il

ENSECD SCS (Surrogate Control Sample)

o Y N i
Dy

A oy Kl g o e s i

SC3 data generated with these samples? ____YES ___NO
Units: ug/L | smue ACCURACY ===
Spike Meas. Percent Control
GC Lat Analyte Conc. Lonc. Recovery Limits
g g, g g S g Py By sy B By Sin g Sy Py Py g S g g g g Mg Ay Pigs Pig Pk A Mg it By By Sy W p By g Ay g gy By PGy D Thg Ay Iy Iy My, ingy Iy g g A g Ny Ay By My Ry
e DB=Toluane o e B&-119
eremens D&4-1,2-Dichlorvathane 80 —— e 77-1239
e DB-Toluene 50 e e 86-119
e D4=1,2~Dicnloroethane 50 - —— wm—————— 17120
—emae DB~Toluene =0 e t—————., 36-119
cemrne Db=t,2=Dicghloroethane %0 Y o Lo ¥ -1+ 2.

G NS TARNE N T I R SR SN NS T ..

EMSECO LLS {Laboratory Control Simaial

LCS data qeneratad with these saaples!

gC Lot Analyteis)

__H0

EESRisasarEssESS RSN

Units: ugfl i=e—=sdCCURACY~owm=e] §eswemPRECISION——

Soite Measured Conc. ¥ Racovery Contrsl Relative ¥ Control

Cone,

LS 1 LES 2 LLS 1 LCS 2 Limits

Diffarance Liaits

ARAAASRARNACRANL LA A RAL RS SNy AR ULTRN AR AR S Shbh GEGhE ARRGGAVAS Rabbhbhaat ThAy Y

Trichloroethens

e el Sttt

-

P

Lod-Dichloraethens
Yrichloroetheng

Y ol it

E1i-0ichloroathens %6

Chlotobanzana
Teluyene
Benzame

Chloroganzans

Taluene

—

Beazem

30
30
Hi
i

&9
30
b1
0
bl

L e L ]

s G-

e it Aeieirals Tt

e S T

A i e WY

A B

sl Caeam T

£ A

APTR i gl ¥

P
bEEH

FHED
SR

bl-14%
=129
19130
=123
74-127

bL-143
N-129
75-130
2123
76-127

HOTE: 90% OF YHE SPIYE ANALYTES WUST FalL WITHIN CONTROL LINITS

= =

= TITEEISS

.......

143
1
13
131
s

145
f
138
ki
1s

BETEIR

FET T LRIED
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Expgiration:

Comments:

(?) Caontract Labaratary Program (CLP):
Agency: USEPA

lab ID: N/A...All contractis registered under RMAL
Effective Date: RMAlL. has been 1nvalved since inception in

1580

Certificatiuon is obtainad on a cantract basis

and gxpives with that contract. Each contract requires
4 pre-~award evaluation,

Permit for: RAS work for Drganiec Inorganic parameters

and Dioxin,

We also have performed SAS work on
occassian.,

All gnviranmental samples

Analysas: Wark under CLP guidelines conmists of:

All priority pollutants listed under Clean Water fet
HSL compounas:

Valatile Organics.....Purge/Trap--GC/MS
Semivelatile Organics...Extraction--GC/MS
Pesticides and PCB's....Extraction--GC/ECD
Matals (&QCvaniaw).,...lCP/GFAAS

AMAL is one of only five laborateries that have
participated in all three areas. RMAL is frequently

consulted regarding changes in methedalogies, and is a
well respected participant.

(10) CDC Toxicology Blood i.ead Proficiency Program

Agency: OSHA-Center for Disease Control (CDC)
Labd ID: 0S00&3

Effective Date: 3rd quarter 1984
Expiration Date:

Permit for: Anilysis of Blood Lead Cantent
Analysis: Lead in Bleocod (GFAAS)

Comments: The most recent list of approved laboratories

This program is being deleted {n 1987

(March 3, 1986) 1s titled the September 1985 List and
covers fQuarters 1,2 & 3 for 1983) this list expired
March 7. In order to be an appraved laboratory, a
minimum af 8 ocut of 9 PE samples in 3 cansecutive
guarters must fall within acceptance limits. RMAL
scored 2 of 3 correct for Buarter &4, 1985, as well as 3
aof 3 for Quarters 1 & 2, 1986. This qualifies RMAL for
cartificationy and the next list will reflect this.

The CDOC will confirm certification status by phane in

the interim, This program will end with the first
gquarter, 1987,

*
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(3) State of UTAH:

agency ! Ucah Department of Health
Lab ID: Certificate Na. E-83 Class [
Effective Date: Juns 27, 19854

Expiration Date: renewal annually pending successful

campletion of WS,

samples,
Parmit for: Analysis af Enviranmental samples
Analyses:

Trace metals

Minerals

Nutrients

Demand

WP anid/or Utah Dept. of Health PE

Organiec: Hervicidess Pesticides, PCB's, TOX, Priority
Pollutants, Trihalomethanes, Volatile Organics
Miscellaneous: EP-Toxicity, Solids, Sulfides, Phenols,

Turbidity, Corrosivity, Res. Chlarine
Commentas: Letter and certificate on Tile in QA office.

{4) State of NEW YORK

Agency: Department of Health

Lag ID: 10809

Effective Date: September 23, 1986

Expiration Data: 12:01 AM April 1, 1587

Permit for: Approval for Potable and Non<Potable analyses

Comments: Ned Smith, Program Administrator, informad me
that thig certification must bae redognizied by all
agencies in New York., A six page list of parameters
includad in this certification is on file in the QA
office. This certification is INTERIM pending
sucegessful snalysis of PE samples twice anmnually.,
An audit was conducted Februray 3-4, 1987,

{%) State of NEW YORK
Agency: Department of Environmental Conservation
Lab ID:
Effective Data:
Expiration Date:
Permit for:

Comments: IN PROGRESS. PE sample results (RMAL # &1942)
submitted 9/23/846. Certification grantad by this agency is NOT
recognized by the State Dept. of Health, and is only valid for
contracts awarded by this agemncy. Laboratory audit is scheduled
for January 21; 1987. Paerformance evaluation sigmples were
gsatisfactorily analyzed. -0On January B2, 1987, representatives
of this agency were at RMAL to discuss the possibility of exten-
ding ERCO's current contract to have RMAL absorb the overftlow
work. This arrangement most likely will begin March, 1987.

TRy WO

i
i
i

B
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SAMPLE

N

PREP LAB ASSIGHS QC LOT ANALYST ASSIGNS OC LOT AND
AND APPROPRIATE QC SAMPLES AFPROPRIATE OC SAMPLES
g
PREP LAB FILLS OUT PREP FORM
AND PUTS COPY IN APPROPRIATE ——— _
PROJECT FOLDERS — ALL SAMPLES WITH GAME QC LOT
4 SCHEDULED T0 BE ANALYZED TOGETHER
PREP LAB STORES . |
33’2'{‘6‘15;32';3;;* ‘ QC SAMPLES ANALYZED FIRST
J
{PLOT OC DATA ON CONTRGL CHARTS |
[GC DATA WITHIN CONTROL LIMITS |
YES NO
y 3

[PROCEED WITH ANALYSIS OF SAMPLES |

TANALYST FILLS OUT OC ANALYSIS

K .
MSTRUMENT STAND ARDS CHSCKECT‘
FORM AND PUTS COPY N ALL ' -
APPROPRIATE PROJECT FOLDERS

CONSULT SUPERVISOR

'PROBLEMS FOUND 2|

b Yes
[QC DATA PUT INTO LIMS | -
¥

| NO
| ‘
- A
! LSAMPLE RESULTS REPORTED| [PREP INVOLVED IN METHOD? |
| :
| £1X PROBLEM - YES | NO
" h i Y
| DOCUMENT PROBLEM ON W ARNING 70UT [CHELK PREP SHEETS | ANALYZE NEW QC
| QF CONTROL FORM S AMPLE GO 70O TOP
| . ¥ » 5 OF FLOWCHARY
| REANALYZE OC SAMPLES (ER08 LGls_rnurﬁ._‘l NO |
—— Y _ YES \L ' _—
| PLOT OC DATA ON CONTROL CHARTS| —e - —
_ ¥ PROBLEMS FOUND AFFECT {SAMPLE VOLUME SUFFICIENT 2}
] QC DATA WITHIN CONTROL LIMITS? ONLY GC SAMPLES '
NO YES NO/MAYBE YES NG
\t YES , J o _
; | DOCUMENT DECISION REPREP ALL PROCEED WITH s
__ _ F $AMPL
| WITH ANA ON W ARNING /0UT OF S AMPLES WITH ANALYSIS 0
|| proceeo ANALYSIS OF SAMPLES Je——— onTROL FORM NEV QC
A
1 ALY LS . ANACYSTS ' 1 DOCUMENT DECISION DOCUMENT DECISION | .
) j
|| {rorm anp PUTS COPY IN ALL GoTo e ON WARNING/0UT OF| | ON WARNING/QUT GF | |
' |APPROPRIATE PROJECT FOLDERS TOP OF FLOWCHART [ | coNTROL FORM CONTROL FORF . '
| ANAL LS 0U
| [QC DATA PUT INTQ LIMS]V OCOATA ANALYSIS FORM AND |
| l S AMPLE RgSULTS — PUT INTO Je—I PUTS COPY IN
r——-———L——-——‘ REPORTED WiITH QUALIFI LiMS APPROPRIATE :
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APPENDIX

RMAL CERTIFICATION

Recky Mountain Analyticaf Laboratory

'
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e i

ROCKY MOUNTAIN ANALYTICAL
a Division of ENSENS INC.

NATIONAL CERTIFICATION STATUS

ﬂa&ﬁc\.%ﬁﬁ‘\-&ﬂvﬁ%ﬁ-&ﬂtﬁﬁ-ﬁ-ﬁﬁ&
(1) State of COLORADD:

Agency: Coleorade Department of Mealth
Lab ID: Coops

Effective Date: August 10, 1984
Expiraticon Date: rengwal in January, 1987
Fermit for: Monitoring Brinking Water samples (SDWA)

N Pt B g I op By By A g iy Ny oy A A g Ay By A A A A Ay Mg ‘i‘\t“~~~~~~~~~‘l~~~~~~

Analyses: g
Nitrate -

Fluoride -

Trace Metals (As.Ba.Cd;Cr.Pb.Hg;N03<Ag.Na) S

Chlarinated hydreocarbans (Endrin, Lindang, L

Mathoxychlor, Toxaphene) B

Chlarcpheuuxys (8y4~D; 2,4,3-7p tSilve> ) ¥

Total Trihalomathangs {Bromoﬂicnlaramathaﬁe. >
Dibrumochlurumethanag Bromoform, Chlorafarm) ®

Camments: Latter on fiie in QA office ;

(2) State of FLORIDA:

| Agency: Department of H
: Lab ID: g7278
‘ Effective Date: July i, 198s
Expiration Date: renewal June 30, 1987 R
Permit for; Monitoring Drinking Water samples (SCLA) g
Analyses: - :

Primary Inorgamic: Fluaride

Trace Metals as in (1) dbave
Secondary Inarganic Paramaeterg
Urganic: Chlarinated hydrocacbans as in (1) abave

‘ ﬁhluruphenoxy acids as in (1) aghave
Trihalomathanest As in (1) abave

Valatile Organic Campounds
Purgeatbiles

Pesticidag ;
Base Neutral/sacidg Extractables

@alth ang Rehabilitative Services

Lomments: letter,

cartificate on file in @A affice
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(&) State of NEW JERSEY:

Agency: Department of Environmental Protection
Lab ID: 43354
Effectiva Date:

Expiration Date:
Permit for: Perform Water Pollution Analyses

Coaments: IN PPOGRESS. We are currently certified for EPA~-
CLP work ONLY. Performance evaluation gsamples (RMAL nos. &2071,
&£2104) currently in house were satisfactarily amalyzed. Full
certification pending receipt of method validation wark for
methds &01,402,5600,612,684,4625 and an unannounced lab baudit
batweer now ang Jan. 31, 1987. Method validation work for
60%1,4608,4608,5684y and 4620 complete. Awaiting results for 412,

(7Y US Army Corps of Engineers:

fgency! US Army Corps of Engineers
Lab [D:

Effectivae date: (will be processed based on RMAL performance on
&l&e47 PE, and a lab audit]

Expiratiaon Date: (unknown at present]
Permit for: Amalysis of water and sail samples
Analyses:

RORA Metals (SbiAs.Ba,Be.Cd.Pb,Hg:Ni;SesAgsTL!

Organachloring Pesticides, Method 408 (Alarin, BHC, Chlaordane,
Do, DDE, DOT. Dieldrin, Endasulfans, Endrin, heptachler,

Heptachlor epoxide: Taxaphens

PCBs

Volatiles, Method é24

Base/Neutral/Acids, Method &25

Comments: PE samples completed and results submitted 7/21
and 8/1. Richard Karn fram the Corps of Enginegers
informed RMAL an 8/20/BS4 that all results feor tieg

performance samples [RMAL project 461&847] were within
scceptance critaeria.

{B8) US Army Toxic and Hazardous Materials Agency (USATHAMA)
Agency: USATHAMA, Aberdeen Proving Ground, MD
Lab ID: N/A

Effective Date: Jurne 1984 (retroactive to July 198%3)
Expiraetion Date: N/A

Permit for: Extractien and analysis of Solil samples
Analyses!
Semivolatile Organics in scils/sediments
Volatile Organics In scila’/sediments
Matals in soil by ICP
Arsgriic in soil by Braphite Furnace AAS
Maercury in seil by Cold Vapor AAS
DBEP in soil by BC/ECD
Fluagride in soils by ISE

Comments: USATHAMA certification is gnly applicable to

USATHAMA projects. Once obtained, certification

can be used in conjunction with any project
jdentified by the project commander.
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{11} NPDES: Discharge Monitoring & Reporting @A (DMRRA)
Agency: USEPA

L.aty ID:
Effective Date:

Expiration Date: Annua! ra-evalutaion

Permit for: Analysis of water samples for NPDES Inorganics
Analvses:

Anaconda Minerals (CO00297%3)

Cyanides
Phenols

Conventional Pollutants: Br,Res. Cl,Colar,Califorms,
FaNQEstg + N,0_G,TP,S0448=4,8503,M8AS,A1,:Ba,B,Ca,Fe,

Mg.MosMn,Sn, Ti (Tetal)

Comments: The results for DMR QA studies 004, 0035, and 006

are an file in the QA office. We analyze PE samples annually

and use the multiple permit option to report the results to
saveral clients.

An audit was performed by the Region VIII EPA
and Frontier 0il on Dec.

? and 15, 1984, Several minoar
ctompliance problems were discovered.

These problems have since
bean carrected.

Metals: Sb:As;BE¢Cd;Cr,Cu|Pb;HQ s Ni |SE|AQ|T1 st {Total)

(i12) State of Oklahaoma

aAgency: Water Resqources Board
Lab ID: 8614

Effective Date: Jaruary 1, 1987 (PENDING)

Expiration Date: June 30, 1987

Permit for: Analysis of environmental samples

Comments: A complete list of certified parameters is
avilable in the QA office as well as a certifices*e from the
state, and a complete report on performance evaluation results.

(13) State af Oregon

Agency: Department of Health
i.ab ID:

Effective Datae:
Expiration Date:
Permit for:

Comments: IN PROGRESS. ! have contacted this office. and
was told that repipraocal certification may be granmted if

Colorado’s regulataory criteria are as siringent ag those in
Oregan. Acceptable performance on all parameters within the USEPA
Water Supply Seriss {(WS) and Water Pollution Series (WP) is
required at least ance annually., An applicatisyrn was filed In
Octuber 1984. A follow-up telsphone call in January of 1987 was
made to ingquire about the status. The Agency DRirector informed

ma that the issue of allowing gut—-of-state laboratories had been
passed to the Attornes General for a2 ruling.

cpinion was affered that such certifications would only be given
to cantiguous states

An off the record
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‘encloseag in polyethylene containers,

008410

(14) Stace of California

Agency: Department of Health Services
Lab ID:

Effective Date:
Exgiration Date:

Permit for: Hazardous Waste Testing LCertification
Cemments: Tony Wong has been negotiating for all ENSECQO
labs to be certified by this agency. He is only awaiting their

acceptance of his proposal that all laos will mest CAL's Qa
windows for accuracy and precision.

(15) Permit to Move Quarantined Scil
Agency: US Department of Agriculture
Permit No.: S5-28B%9
Lab ID:
Effective Date: November 15, 1985
Expiration Date: November 30, 1590
Permit for: To receive shipments of soil samples from
foreign countries for laboratory analysis,
Applicable quarantines are: (80! Witechweed,
(81) Imported Fire Ant, ana (83J) Golden Nematode
Soil samples received under this permit must be
arg be less than It lb. in
weignt. All samples must be kept under locked chain ef custody

while in possession, and must be diszposed of by incineration at
a razardous waste facility.

Comments:

Rev, 2/13/87

et Tl A b

e
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AQUEDUS
SEMIVOLATILE ORGANICS by GBC/MS MATRIX
gt g Pt A Pt s g g P e g Ay By s Pt s g Pt B Ay s Py g Ry, g g SRy g Iogi gy
Analysts
Date: ——— —
Instrument IDs_________
SR SR A I s T e e N T S S R N S E I I S E R T T N e Y tE=oogOEss

Sample #
M it S o Wheciy V. . S

e i i st i e it

Qe Lot #

Tt G e e o
- vy

e e iy e st e

—— oy i vl ek

ik o v Wy S o ki

el ey et ot it s A

e e

S T e e A Al

S A W T it

e S —————

METHQD &2S

Sample &

o gyt it s Il

A Sl i s il S i ey

QC Lot &

it vt e s g

S i gl v ity i

i i o o G Y

. vl it i v

gt vt e e e R A

g s syl 458 e ol S gk

e vk gl ey sy s

—-—

— il s . v v e

N vt whiy s Sl 2ot

e il M e S W

A vt s W i A

T o S o A -

N T e N TSR S I IR S T T I SN T S N R AR N S RSN

ENSECO 8CS (Surrogate Contraol Sample)

SCS5 data generated with these samples? ___ _YES ___ NO
Units: ug/L o= ACCURACY wwme ]
Spike Meds. Percent Cantrol
8C Lot Analyta Conc. Conc. Recavary Limits
Pk Ryt iy Ay Py g g Py My P g i Mg e Py Py g P P 0 Pas Wt P g g g Ay Mg g Py P IRE g g Ry iy Wgp Ao oy oy Py Mg g g Fn Nt g W g g Py Ay Py Ay s N P i o
———eeerew. DS-Pnenol 200 __.. 15-103
————mewy &=Fluorophaenol 200 o ———— @312
e 210446=Tribremophenol 200 ____ " 10-130
wemaea. D3S-Nitrobenzene 100 i e, GW1-120
e 2=Fluarabiphenyl OO e mman, Gb-119
| e BiG=Tarpnenyl 100 o e 33-12%
|
ﬂ ——eeaw Do-Phencl 200 e e 15-103
} ————u. E=Fluoraphercl 200 e e 23-121
i ————eeae. Exby4=Tribromaphenal 800 e e 1O=-130
' meem. DS-Nitrobenzene 100 o e W1-120
! e ame E=Fluorobiphenyl 100 o e, b4~119 ;
] ———emre Dl4=Terphenyl 100 et 33~129

MOTE: 80% OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS

BRSO TSNOEND SN Sy oA T S S A IS 00 O SN S 0 S N Y s oy T N o S e M e S S I

ENSELS LCS (Laboratsry Control Sasple)
LLS data generaled with these siaples? _  YES __ MO

Unitse g/l Ieee—=d(CURACY ~omm!
Sp1ie Measured Conc, 3 Racavery Control
| o Lot Analytals) Canc. LCG 1 LCS 2 LCS [ LES 2 Liaits

l TR Ay A A R R Rl Ay e R Rach Al GRS R A Ak SANA Y SGA PR Ay

] : Pentachlorophenal 100

TR L (X |
% Phensl 00 i e e e (287
| 2-Chloraphanal W o s e e 27713
| 4-Chloro-3-cressl 100 e comame wavm e 2397
; 4-ditrapaenst 00 o s e e 1000
} eeneas Lidid=Trignlorobenzane R | o
L Acenapnthene 50 e s e e W11
' 2.8-Ginttrotoluens (R - ..
Pyrene 51 JUIUNRRT - e 1Y .
| e Nemtrosodice-propylamne 50 . . ... M-l
| e Let-Dicalaeqtenzane 0o e 897

! HGIE: 301 OF THE SRIKE &

HALYTES MusT FnLL %ITH !H CUHTROL LIHITS .

008411
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METHOD &23

, SOLID
SEMIVOLATILE OQRGANICS by GC/ME MATR1X
oy s Ny g Sy gy g it P Pt By g s g gy g g Pt Pt g g B g Sl Pt For g Yog g Ny

ANAlYStI e

Date: __ ... -

Instrument (0:_________

F- R ¥ 1 1+ 1t t+ s £+t ¥ttt i+ i1t Etrxt- 3ttt =+ i-+1
Sample # &C Lot # Sample # QC Lot &

e kv i i ot e

L A e .

A T W

sl ey s, v e o

ot Bt S S ol e . i

i N iy Yl s ik et

A g vkt

— A iy — Gy i

e O i W i

A A gy i A A

. il S s i W

e s S i . s e W

— ol il e VN v Moy

g i sy sk, gy M

Tt Tl Ay S e Wl P

St T e iy N iy

g W e s el

ENSEZO SCS (Surrugate Contrel Sample) <
SLS data generated with thesa samples? ____YES ___ _NO

Units: ug/L | e ACCURACY == |
Spike Meas. Percaent Coantroi
BC Lot Anaglvte Conc. tanec. Recovery ULimits

Ay By Mg Ay #lin Ny o Mgy P Py Py By By By P B Ag By B S P Pog Hog ™ (g g g g Pog Mg g A g Wl Ny Pt g By Py By Ay Py Ay By N By Ay Ay Ay Pa iy g Ay N Big g R P
——m———— D6=FPhengl 200 e e B0=160
———ew 2=Fluarophenol ) 800 e e, B0-100
e Baby&-Tribromschengl 290 o eee.  lO=140
—eem—ow BR=Nitrobenzene 100 @ o s emmm..  20U~-140
—eemeew E-Flucrobiphanyl 100 o e 20~140
eeceeae Dl4-Terphenyl 100 @ e B2O=130
cmcmmme Dé~Phenol 200 o .. BO=140
———ee . B=Flugrophenol 200 —_— meene 20=140
ecmene 214y6-Tribromopnenal 200 _ - eeme  1O=140
——— DE-Nitrobenzene 100 - - 20-140
e &=Fludraobiphernyl 100 o e 20-140
014-Terphenyl 100 o o ——— 20~150

NOTE: BO% OF THE SPIKE ANALYTES MUST FALL NITHIN CONTROL LIMITS
IO T IS TN A IR e A A T T S N N M I D ey g S T S T T I T R S R

ENSECO LCS fLaboratory fantral Samplel

LCS data ganarited with thage saaples? ___ YES X0

Onits: ag/hq lemeACLURRLY-=nv=i

§ewmnnPREC IS om >
Spike Raasured Conc. % Racovery fontral

Relativa I Control
ic Lot

Analyteis) Conc, LLS ! LLS 2 LLS 1 LES 2 Limts Difference Linits
AN ARt WA ARG EL AR LR RN TS AR LESE RO UARLE Sahbs SERUE ANLAWTREL AL LAMLE LESESyhRY
Pentachlorophenal I U ¥1s 1 A
Phenol .3 e e, 20780 i
g-Chlorophensi k ek . —. e Bavl02 308
§=Chloro=3-crasol k Pk —— eeaa 267103 i
4-Nilrophanei .33 U | 5 L — i
mooees Died-Tetchloronenzene (87 L o s el 38-107 ———— 1]
— AcEnaghthene 1.47 . v—se woa U-137 I 191
gid-himitrotoluene [ 7 VT < o c———. &1
e Pyrane Y U ~ o £ ' — 5%
_ N-nitrosodi=n-srooylaming 147 oy e eemn .. H-l2h ceaon n <
Lid<Dichloroaeszene 1.67 28-1%¢ — 1

NOTE: 80X OF THE SPIXE ANALYTES AUST Fall “YITHIN CONTROL LIH[TS

.,
P T CE PR e ey PR R RO PRI 4 EA LR LS B bRt LA EELL SRRt DL EEL PRSI T et P TR 1§ PRI TS T T
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INORGANIC & METALS PREP QC DUCUMENTATION

A P By R g Py Mg B A Mg Bt B T N g N Pr T T8 T Fip Vi g g g P P By By Ny Py Ay Iy A Py Sy By Pig Pt By

This form should be completed with every bateh of samples
requiring preparatory tests. if samples fraom several projects
are ta be prepped at ti2 same time, a form with the appropriate
information must be completed for sach project and included in
the project folder for the analyst and Praject Manager to review.

1. GENERAL

PROJECT _ e SAMPLE NOS. ___._..
PREP DATE & TIME

wmmamme e PREP ANALYSTUS) e
TSI SIS R A2 i 2R AR At i XSRS YLIL LRSS 22X 2 2 X R 2 YR

I1I. ANALYS15/MATRIX

lList the appropriste method and matrix, (EX. Sulfide, Sailsg)
METHOD (ANALYSIS)

i i M VA S ) Bl il Y T O et Wy Oy S ATE ik Mg < L e

- " ki it -

o A 0 ke it S L -t D W G TS S Wit Ry g e e ey T ik g o e Wan v

- —— -
o s A s W e WL e Mt S VT Sl g i T R M Ry iy S Wi

-y -

s s Ml W e et s i i Wy iy W e A A o Wi o Wil M D S S i LR P A N AN T A S ity S Sy e W e i
— s SO ke Sk Wi S Rl TR VI S A e S P o A i S W S

e e

P e A S A i P
1I11. STANDARD SOLUTIONS USED

A. Spike solution ID____ ... __.____
Verification ¢

E2 23 LAl S A Al dl I AT 22T IS LI ELEY LY TR RE LS E 2222 LY LY

I1V. QC SAMPLES GENERATED

Method Blanks Lab ID________._
ENSECO LCS: QC Lot #

S Wi o Sl D Gt T T

Matrix Splkets): Lab ID ____ — 7777 TTTTTTTO OO
Matrix Duplicatess Lab ID ______ . @@ e
Controls: Lab 1D_

RSS2 AL LA g Al sl Y IR T Y AN EERE R e T IY LIS AL TR T

V. COMMENTS

-

i

. St D G i a2 W3 W T o ek o SR R e
-

D P e T 5 Y AT Ay Sy il G W25 OB 1Y

e G ks e
S dy WOl e WA W M B Sl O Ak

S R g o i Sl e VP T sk e - Gl B 7 A g Tt

AR % v S 45 P T N 3 T s R s . S G S Mt AR e ey WA . s ot 4 A g e S e i I R S e i My A b5 W e

A
i S g il gl s M o S Wk s s gt o o - [

e s e K O iy B

cny ity 2y ey

S il
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Analyse:
Date:

METALS by ICP EMISSION SFECTROSCORPY

ey g S A A g g g g g g g Pos s g g P Brg g g g s g g g g i g PRy B B Fig g g G

n —— i o I il S i o Ay Sl S

Instrument [D:

NS N S N R N T R S I I N A N T T I S R E S T T I S N e S o e S e e

e oy e v iy i S 2

Sample 4

QC Lot #

ol I e WA s e

—— W v v e W

—— ey S R T ke

o i el gy e sl 2

e tat vl e i 2t

e RS S e ek i A

it g S .

N S S il

iy e it 3 A

i o AN s S Nt

e e Sl i e G A bt

v iy

METHOD 200.7

Sample #

A i ks gt iy S et i
o ke Y e
Sy il Sy . i e o
A Rt o Wt Wt i
e M R g i
S i) S gt Wt G
Y vy v e

- -, s b —

Qc Lot &

s s o vkl e v b
T A A S Y
Al it i St s S )
— e s e i W
" — Y — S okt
A St SRS T P S ek e
e i S R S T gt s

oyt e e o Sy e

ARUEDUS
MATRIX

T E s T T TR T N A R Na N SN R U T N S T RN TN AR R ST N D S S I N IS I I S

ENSESY LES (Ladoratory Coatrol Jamim)

{44 Unitss agil 230y ACEUFACY H Precision——ee
Spike  Measures Conc. ¥ Racovery Coatral Relative § Cantrol
o Let Analvtetst  Conc. LE3 T LES 2 L3 1 U032 Lists Differance Lisils
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METHOD 206.7 soLIp

METALS by ICP EMISSION SPECTROSCOPY
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METHOD 245.1
MERCURY by COLD VAPOR ATOMIC ABSORPTION
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METHOD 243.3
MERCURY by COLD VAPOR ATOMIC ABSORPTION
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METHOD 335.2 AGUETUS _
TOTAL CYANIDE by COLORIMETRIC: SPECTROPHOTOMETRY MATRIX
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METHOD 33S.2 FOLID
TOTAL CYANIDE by COLORIMETRIC; SPECTROPHOTOMETRY MATRIX
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