ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD0187.10.14 Pagel of 102

ACZ Laboratories, Inc.

QUALITY ASSURANCEPLAN

v.14

Effective Date:July 20, 2010

Last Review:June2010

AUTHORIZATION SIGNATURES AND DATES:

Audrey Stover, President/CEO
Technical Directoi Geochemistry

Billy Grimes, Production Manager
Technical Directoi WetChemistry Manual
Reserve Technical DirectorMetals

Matt SowardsQA Officer

TECHNICAL DIRECTORS & SIGNATORIES

Scott Habermehl, Senior Project Manager

Tony Antalek, Project Manager

Sue Webber, Project Manager

James Rhudy, Taaical Directorfi Organic Chemistry

Steve Pulford, Technical DirectorMetals

Carol Poirot, Technical DirectérRadiochemistry, WetChemistipstrument

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Page2 of 102

TABLE OF CONTENTS

R N o] 018 1 o PSPPSRI 3
2 QUALITY SYSTEM OBJIECTIVES & COMPONENTS .....cttiiiitttteeaeaauteeimaneasasteeeeasaanseeeeesssammmssesassaasssseeassanssesamame s sasssseeesesassenesens 4.
3 ETHICAL AND LEGAL RESPONSIBILITY ..iiiiiutttttaeaaiuttteeaesammmssseeasaaaussseeaesaasssemame s s sasssseaesaasbsseeassammmssseeasssansssessssannsssemansesannes 14
4 PERSONNEL AND RESPONSIBILITIES ...ceiitiutttttaeeiautttetsammsteeeaasaauusseeassssasmmmsesesassseeaassasssesesammmsasbeeeeesasnseeeaessansbmmmeeeseennsens 15
5 TECHNICAL TRAINING ...uttttieeaitteteaasaauttemaneesauteseaasaaauteseaessammmssseeaeaaasbeseeeesaansteemme £ 4 4a ks e et 4244 aab b e e e e e e s ammms s e e e e e e sabbeeeeassnnbeeemmmn s 23
6  SAMPLE COLLECTION & HOLDING TIMES ...eiiitiiitiesiieestieesteemmmeeesteessteesseeesteesbeammmssssbeesnteesseeesseeenbesmmnsessbeesnbeesneeesesensesmmnes 25
7 SAMPLE CUSTODY & SAMPLE HANDLING ....eiititiitititiestteesttimmseesteeesteeanseessseesssammnseessseessseensessnsessssammnseesssessssesnsessnsessssemmmsens 26
8 PROCUREMENT, INVENTORY & TRACEABILITY OF SUPPLIES .....ciittiitieitttatesssieameteessessnteesstessssessimmmsssesssessnsessnsessssesssmmmnnes 28
9 MAINTENANCE & CALIBRATION OF INSTRUMENTATION & EQUIPMENT ....uiiitiiiitieeieesiieestimmeeeesteessteesnteesneeessemmms e snee e enee 31
10 CONTROL & STORAGE OF RECORDS & DOCUMENTS ....uuitiiiiiittiiitaeeaitiieae e s ssatsteeaeesssteeeeassmmmssbeeeeessssseeeaeesanssemmmeessennnseeaeens 33
11 ELEMENTS OF QUALITY CONTROL .iiuttitteatiauuteetasessuimmmsesassasseeeasssasssessammmsassseeesssaasssessssssassmmmsesssansssessssssnssssessammmnssesesessnn 39
12 EVALUATING QUALITY CONTROL SAMPLES ....cciitiiiutttteaeiaustetamaeaasteeeaaesaassteeesssssmamssseessastssessssansssessmmmssassssessssanssseeessssnnmans 45
13 VALIDATION & REVIEW OF ANALYTICAL DATA .. .ceieiiie ittt irme ettt e ettt e e smmmas et e e e s s ambe e et e e e e nssemmme e e s e nnnre e e e e s snnnnes 49
14 DETECTION LEVELS ...uittiiieiiiitieeiteeaaitimmmte e s sasssseeee e s sasssse e e smmms s e e ee e s 4sns e et e e 2 s s mmme e £+ 4R R R Ee e e e 24 1a R e e et e e emmms s e e e e e s sannneeeeeesansrmmmeeeeean 52
15 SAMPLE DILUTIONS ....iutteiiieiaitteeeeessommmss et eesassteeeaessasseeamme s s s e et e e e 4 as s ee e e a2 4 mmms s e £ 422 a R R e e e e a4 4 nnn e e e emmm s s e e e e e e e annnbe e e e e s ssmmmmreeeeeas 53
16 ERROR CORRECTION PROTOCOL ..eeciiiututetaeiautteeesesimmmssseseesssassssesassanssamamsessasssseeaesssassssesessmmmssseeesesssssnesessasnssmmmmsessannnnesesens 53
17 COMPUTER / AUTOMATED PROCESSES.....ccutiittteitutiteessimmmseeasseessseessseassssssmmmssseasssssnsessssessssesssmmmsssessssssnsessnsessssesssmmmnsesssns 54
18  CLIENT SERVICES ..iiiiiiiuuttitaeeeitteeeesaommssteeeaessasssteeaeessasbmmmte e e s aassbeeeeesaasssee e e emmms s ket e e e e 4 ase e et e e e oasmmmt e e e 4 ann b b ee e e e s annsbeeeeemmmssbeeeeans 55
19 FACILITIESE € 6 é éééccéééececééecéééececééeceéeeecéeééeceé

20 RADIOCHEMISTRY  eetiiiiiutttiteeeaitteeeaassmmssteeaeeeaasseeeeaesaanssemat e e s aassseeaeeaaassseeeessmmmssseeeeessassseeeaeesanssemome e e s ansseeeaeeeansseeeeessmmmnsseeeeess 58
APPENDIX A REQUIRED CONTAINER T YPE, PRESERVATION TECHNIQ UES, AND HOLDING TIMES ...uciiiiviiieeeiiineeeessimmmeeesseneeseens 61
APPENDIX B UTAH BLI CERTIFICATE AND LIST OF CERTIFIED PARAMETERS .....ccciiiittitteesaitteeimaeasreeeeeesesnreeeeesssimmmreeeeeenned 63
APPENDIX C AZDHS CERTIFICATE AND LIST OF CERTIFIED PARAMETERS ......cuvtitieeiittreeeesssimmmreeeesaasbneeeessasnnsessmmmsssnnneeeaeeas 79
APPENDIX DT FORMS FORMANAGEMENT REVIEW OF THE QUALITY SYSTEM .ittittiiiiiiiieiiieseeessisimmmssssssssiensseeereesssssmmmsasssesesd 86
APPENDIX E REFERENCESUTILIZED BY ACZ ..ottt ettt ettt e e e s meme e e e e et e e e e e s ns bt e e emmms s s e e e e e e ennnteeeeeesennen 90
APPENDIX F DEFINITIONS OF TERMS....ceiiiiuutttteeeiauuttetaammsteeeaesaaaseeeaess st memtesesaansseeaeessasssssssammmssseeeeesaasnseeeesssanssmmmseessannsens 91
APPENDIX G TECHNICAL DIRECTORS .....uutttitieiaatteteeeessimemseeeesaasteeeeassannssesamomeaastsseeaesaansseeeses s mmmseesesessseeeeessannssessmmmssassseeeess 98
APPENDIX HT RESERVED FORREVISIONS .......uuuuiuttttttiiteeteetimant e et aeeeeesssaassaasasss immmss s bes s s seeeeeeaaaeaeasssammmesssaas s nssnnsbbssneee e emmmreeeeeess 100
2773 Downhill Drive 970-879-6590

Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Page3 of 102

1 INTRODUCTION

ACZ Laboratories, Inc. is an environmental testing laboratory that provides data to clients primarily for regulatory. purposes
Samples are analyzed for compliance witlefatlprograms including the Resource Conservation Recovery Act (RCRA), Safe
Drinking Water Act (SDWA), and Clean Water Act (CWA). Environmental compliance and management decisions are based
on the analytical data provided, which are critical to the experdif large amounts of money; are important to public health
safety; are important in evaluating, monitoring, and protecting the environment; and are often essential in litigdiion. To t
effect, analytical data must always be technically sound, decaral legally defensible or it is useless to the end user.

An effective Quality Assurance and Quality Control program is the cornerstone of the generation of reliable analytical data.
ACZb6s Quality Assurance Pl aandquglif Bontrolmhjettives, paticies, antd raceu a |l i t vy
determined to be necesstmymeethe requirements of the EPA, federal government entities, state agencies, other regulatory
authorities, and our clients. This document provides the necessarlygside ensure all ACZ employees have sufficient
knowledge and training to perform their job responsibilities in a manner that guarantees all data reported to allmagour clie
is accurate, reliable, technically sound, legally defensible, and impatrtial.

For data to be accurat e, it must be of known and docum
for the purposes of environmental testing activities <c
requirenents allows objective measurements to be applied, rather than subjective opinions, to determine when work is of
good quality Quality controlrefers to all activities that ensure accuracy (i.e. good quality) of the data. It requires action(s)
to be takerand is typically included as part of the procedu@eiality assuranc@rovides the records of the results obtained
from the required action(s) and refers to the ability of the laboratory to demonstrate or prove to an outside party that the
quality of thedata is what the laboratory states it is. Quality assurance relies heavily on documentation, and to be effective
the documentation mus{l) assure the quality control procedures are being implemented as re(@iessure the

reported data reflect éhsample as it was received, meaning sampleumiwvas avoided, the sample was properly preserved
prior to analysis, etg(3) facilitate traceability of an analytical reswhd (4) be subjected to reasonable precautions to

protect data from loss, damageeft, and internal or external tampering.

Quality Policy Statement To maintain an effectiv®A program, continually improve the quality of our environmental testing
services, and consistently provide clients with technicallpgaund legally defeitsde datain a timely manner, the management
of ACZ recognizes the importance of its commitment to:

o Ensuring god professional practice by wéthined and qualified employees witle necessary experience and skills to
carry out their organizationalfund ons and t o meet or exceed ACZ6s standa
services.

e Ensuring the data provided to our clients is of known and documented quraditig, accurate arishpartial.

¢ Ensuring that all quality assurance andligguaontrol policies and procedures are communicated to and understood by all
employees, and that they are implemented by all employees in their work.

o Ensuring that all aspects of the business operations are conducted in a manner that adheresACtBtaN&ards
and all of ACZdés policies and procedures documented

Uphol di ng t he s pibDatantegatyPcbgrannandenptementing thhe €egubreaments of the program.
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2 QUALITY SYSTE M OBJECTIVES & COMPONENTS

ACZbs QAP provides a framework that guides all technic

is necessary to ensure all employees perform their duties in a manner that allows the company to atheetyés,

thereby ensuring the precision, accuracy, completeness, and consistency of the analytical data reported to our clients. Thi
framework is referred to as the Quality System. The Quality System encompasses every documented quality assurance
(QA) and quality control (QC) policy and procedure and guides all business functions and laboratory operations by
specifying standardized protocols to control both the gkam and longerm activities that influence the quality and
defensibility of our teting services.

The Quality System is designed to be appropriate to the type, embeolume of the environmental testing undertaken.

The Quality System is not a static entity and must function in a manner that allows for continuous evolutaspettlof
ACZbs business when i mprovements have been identified
management recognizes that the staff is comprised of people who possess varied experience and knowledge and can
contribute valuale insight and suggestions regarding these improvements. All employees are encouraged to be involved ir
this process. The followingsx ( 6) key el ements form the foundation of

Documents & Records

SOPs

Training

Audits

Corrective Ations

Management Review of the Quality System

2.1 Documents & Records

The entire history of any sample must be readily understood through the associated documentation. To this extent, a form
and systematic control of documents and records is reggdes accurately reconstructing all events pertaining to any

sample and for guaranteeing the quality and defensibility of the data. All information relating to the laboratory facilities
equipment, analytical test methods, and related laboratory adi¢#ich as sample receipt, sample preparation, data
verification and data reporting) must be documented, and all records, including those pertaining to calibration and test
equipment, certificates and reports, must be maintained. Documents and reciros safely stored (protected against

fire, theft, loss, deterioration, and vermin), and must be held secure and in confidence to the client for a minimum of five
(5) years. Refer t§10for detailsregarding he st orage and control of ACZ6és doc

2.1.1 Documents

All controlleddocuments are reviewed for accuracy, approved for release by authorized personnel, and properly
distributed. A document control system subsequently ensures that empleyesdyihe correct and effective

version of any form, Standard Operating Procedure (SOP), or other document, which are maintained through
ACZbds LabWeb intranet. LabWeb is a computerized dc
accessed from ametwork computer within the facility. Documents can be queried by department and then
organized in several ways by clicking the appropriate header. Click on the title of the document to view it as an
Adobe Acrobat (*.pdf) fqudlifierand doehnetal\wdhanbea. {Jses méyviena d o r
SOPs but the documents may not be saved to another network drive and may not be printed. Forms may be viewe
and printed but may not be saved to another network drive.

All documents are categorizég department and are assigned a unique document ID that is printed in either the
header or footer section. The ID nomenclature starts with either SOP (procedure) or FRM (form), followed by the
2-letter department code, the unique document number, thih mod year of issue, and the revision. The

effective date for any SOP or other document is included on the title page and header section of each subsequent
page and indicates the implementation date.

The QA Officer has full responsibility of the Davent Control System. Documents can be changed, overwritten,
or saved as a different document only by employégsDomain Administer computer rights (primarily IT and

QA staff). A new or revised document is reviewed, and following approval, the doccomérati number is

updated and the SOP or form is uploaded to Labweb. When a new version of an SOP is added to Labweb, the
previous version is removed from the active list, ¢déenped and electronically archived in a designated location
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on the network.This automatic process guarantees that ACZ can retrieve the version that was in effect at any
given time. Controlled forms are not currently archived.

2.1.2 Records

A record is any information or data on a particular subject that is collected and pres&uedis are produced

on a daily basis and contain original, factual i nfc
information may be recorded by the following means: LIMS database, logbooks, raw instrument data, worksheets,
and notes (oexact copies thereof) that are necessary for the reconstruction and evaluation of the report of the
activity or study. The record management system provides control of records for data reduction, validation,
reporting and storage, and also providesrobiof all laboratory notebooks and logbooks. The system must allow

for historical reconstruction of all laboratory activities that produced analytical data, must document the identity of
personnel involved in sample receipt, preparation, calibratiogsting, and must facilitate the retrieval of all

working files and archived records for inspection and verification purposes. At a minimum, the following criteria
for records must be met:

1) Instrument logbooks must be kepttopdate on a daily basis. ¢reneral, document all relevant activities
when the event occurs.

2) Dilution factors and observations must be recorded at the time they are made, and notes regarding the
sample(s) or analysis must be identifiable to the specific task.

3) A detailed descrifppn of any departure from a documented procedure, and the reason for the departure,
must be provided at the time it is performed.

4) All generated data must be recorded either by an automated data collection system or must be recorded
directly, promptly andegibly in permanent ink (blue or black is preferred).

5) Erroneous entries (hard copy or electronic) cannot be destroyed by methods such as erasures, overwritten
files or markings. Refer t816f or A C Zcorsectienmpnotocol.

6) Any change(s) to hard copy records must be clearly initialed and dated by the responsible staff. Changes
to electronic records must also be traceable to the individual who made the change, and the reason for the
change must be prowd.

7) Records generated by computers must have hard copy opwoiected backup copies.

2.2 Standard Operating Procedures

A documented procedure is required for aidthroughtsaples of A
disposal. A Staratd Operating Procedure (SOPaiwritten document that details the manner in which an operation, analysis,

or action is performed and thoroughly prescribes the techniques and procedures, which are the accepted process for performir
certain routine or petitive tasks.Analytical SOPs must be written with adequate detail to allow someone similarly

qualified, other than the analyst(s) who routinely performs the procedure, to reproduce the procedure used to generate the
test result To the extent possihladministrative SOPs [ndlechnical] must include specific requirements pertaining to the
process; however, the procedure itself may be a more general description so as to lend a degree of necessary flexibility to
account for client requests and othecarmst ances, which may be outside of ACZ

Proposed revisions to any test SOP must be noted on the SOP Revision Form (FRMQAO030). Proper use of FRMQA030
ensures the SOP continues to include all requirements of the procedure. All procedimabrevist be reviewed and

approved by QA prior to implementation. Changes to provide additional clarification, correct typographical errors, etc. do
not need to be approved but need to be noted on the revision form to ensure the changepaiaediuring the next

revision. Analytical SOPs must be reviewed annually using the SOP Review Form (FRMQAO035), and Administrative
SOPs must be reviewed regularly and revised if necessary to ensure the information is accurate and reflects current practi
Docunenting changes in the controlled copy of any SQRdhibited Refer to§10.5.1for additional information on

SOPs.

SOPs are proprietary documents and ACZ does not distribute them #eslycopy sent eleatnically or otherwise to an
outside party is considered uncontrolled, and the recipient understands that additional changes can be made without prior
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notification. The use of uncontrolled copies of SOPs is not pedttiesite unless approved by Qendsuch documents
will be initialed and dated by QA personnel when issued.

Before a new procedure, application, or instrument can be implemented, an SOP must be developed. @allowing
review, an effective Awor ki fg)dttad fiedd wiehd daec umesute.d tlo
procedure for which there is not a published method or an existing SOP, ACZ will utilize the process descrit@@Rn the
Client Service Policies and Procedur@OPADO043). Analytical SOPs are written in accordance with the NELAC Standards

and must include or reference the following items, where applicable:

1) identification of the test method

2) summary, scope &pplication of the test method, including matrices & components to be analyzed
3) references, including documents provided by instrument / equipment manufacturer

4) sample collection, preservation, & storage

5) equipment & supplies

6) reagents & standards, includingrsige conditions & shelife for each

7) safety

8) interferences

9) complete procedure, including details and acceptance criteria for initial & continuing calibration
10) data review & assessment, including protocols for handlingfecntrol or unacceptable data

11) quality control, including acceptance criteria & corrective action for handling failed quality control
12) calculation equations (dilution factors, RPD, % recovery, etc.) & calibration formulas

13) method detection limit & reporting limit

14) method performance, inclindy Demonstration of Capability and Method Detection Limit procedures
15) pollution prevention & waste management

16) definitions

17) tables, diagrams, flowcharts

2.3 Training

I't is the responsibility of ACZ0&s mahopedoemeavitanmental testsrarsdu r e
other specific duties, operate equipment or instrumentation, give opinions and interpretations, evaluate resultssand sign te
reports. Additionally, ACZ management is responsible for formulating the goals and paliciesspecto the necessary
education, training, and skills of all personnel and f
anticipated tasks.

Employees must possess the appropriate combination of education, experiencdsanddkiquately demonstrate a

specific knowledge of their particular functions andaoryoutt hose functions in a manner |
and expectations. Additionally, each staff member must demonstrate an understanding of laboratmmsypest

methods, related quality assurance and quality control procedures, and management of records and documents to the exts
necessary to successfully perform their job duties.

All full -time and partime personnel must complete a formal tnagnprocess for Safety, Ethics, Quality Assurance /

Quality Control, and Sexual Harassment on the first day of hire and are subsequently responsible for complying with all
requirements that pertain to their organizational functions. For all technicatrstimfihg for analytical procedures must be
completed prior to independent generation of client data, including Proficiency Testing samples. In general, any staff
member who is undergoing training must be provided with appropriate supervision. heispbesibility of each

supervisor or manager to ensure personnel within his or her department is supervised, competent, and is working in
accordance with ACZ6s Quality System.

2.3.1 Safety Training

Safety training is schenmkOfficerdandvinclades viewihg & sdeo@hgenaralc a | Hy
| aboratory safety, a complete review of ACZ&és Chemi
of Material Safety Data Sheets, emergency showers, eye wash stations, and emergerajlewitsg

completion of the training, the employee takes an exam, which allows the CHO to evaluate his/her understanding
of the material covered.
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2.3.2 Data IntegrityTraining

ACZ is committed to fostering and enforcing an ethically sound work enveonthat encourages the

conscientious production of accurate, technically sound and legally defensibl®dtmtegrity training is

required for all fultime and part i me empl oyees (permanent or Dat@ mpor ar
Integrity Principles &Policies(SOPADO039). Initial training providesm orientatonoA CZ6s Et hi cs pr o
A C Z Gale of Conduct, Code of Ethics, and zerlerance policyEach new employee is also introduced to the
companyds Ombudsman. iew@nSORADO38 and exerdisesbnanaking ethical deci®gons, as
well as other relevant information, are presented to all employees.

2.3.3 QA Training

All full -time and partime employees attend an initial orientation session, which is based on the most curren
version of ACZbs Quality Assurance Plan [ QAP] and f
assurance, environmental testing, and environmental monitoring.

2.3.4 Sexual Harassment Training

Sexual Harassment training is required for eash employee and includes viewing a video that demonstitaes
identification, reporting, and remediation of harassment issues in the work placeomplaints of sexual
harassment must be brought to the attentioh6fZz 6 s CEO as .soon as possible

2.3.5 Techrical personnel must be thoroughly trained in the analytical techniques and operating principles for

all pertinent method procedures. Under no circumstances may any analyst independently generate or review clien
data for a test procedure before completiregrequired training and receiving the explicit approval of the QA
department85pr ovi des details of ACZ06s technical training

2.3.6 An employee performing only data AREV or SREV functions must be apatelyrtrained regarding QC
requirements, corrective action(s), and data qualification criteria stated in the effective version of the test SOP.
The trainee must first read the SOP, and then review all pertinent information with the department supervisor.
Items covered during training must be documented using the appropriate form, and both the supervisor and the
trainee must sign the form. Thereafter, the effective version of the test SOP must always be used for data review.

2.3.7 Continuing training must béocumented and at a minimum, the documentation must certify that the
employee has read, understands, and agrees to follow the effective version of a revised SOP -tiooger in
document. The department manager is required to meet with their stafio tee change(s) and to ensure each
employee fully understands the change(s). Training is documented using either FRMQA023 or FRMQAO030,
whichever is most appropriate.

2.3.8 Training is required for all employees whose activities are affected by any procgdurgé(s) to an SOP
and is considered to be complete once the department supervisor has reviewed the change(®rtintbrdgtaff
members and each employee has subsequently initialed and dated the changed itenm&€)Prirendsion form
(FRMQAO030). SOP revisions must be covered during initial method training and data review (AREV/SREV)
training. FRMQAO004 & FRMQAO012 may also be used to document training on SOP revisions providing the
training dates on these documents jutzde the revisions.

2.3.9 ACZ recognizes the benefit of continuing education and encourages employee participation in advanced
training courses, seminars, and professional organizations and meetings.

2.4 Audits
The purpose of any audit is to verify performance and compliance tmdoted Quality Assurance and Quality Control
policies and procedures, and to identify discrepancies when they exist. In the latter case, any problems must bendddressed a

resolved in an appropriate manner in order to assure the Quality System is cshtimproved on all levels.

2.4.1 External Audits

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 PageB of 102

External audits are conducted to ascertain compliance with rules, regulations, and additional criteria for certification,
and will have a higher degree of formality than internal audits. Where mandatodsraeorequired, compliance

with such will be critically evaluated. The search for any corrective actions and the correction of problems identified in
a previous audit will also be an important activity. The ease with which important records and imficcerabe

retrieved is a criterion for judgment of the management practices of a laboratory and may dictate the depth of the audit
Individual state agencies, its NELAC Primary Accrediting Authority, and current and potential clients typically audit
ACZ.

The onsite assessment is generally a two to four day process during which the regulating agency conducts an entranc
interview and tours the facility before performing ag@pth review of documents, workgroups, reports, electronic

data files, etcA critical aspect of the egite assessment is review and verification of béeedl documentation and
analyst interviews to determine actual | aboratory p
during an interview. If necessatiie President or Production Manager may attend the interview. An exit interview is
conducted upon completion of all-site assessment activates, during which observations and findings are reviewed.
The agency will submit a final report to ACZ, gensralithin 30 days, detailing all pertinent findings and
recommendations.

Upon receipt and review of the agencyds report, the
develop a corrective action plan, which must be submitted to the agetieydate indicated in their report. Each

finding or group of similar findingss addressed as a major corrective action as descriBécii Employees may

not make changes to any laboratory or other jpebased on comments or opinions expressed by the regulating
agency during an interview or any other stage of thgiterassessment. ACZ will revigeliciesand procedures as
necessary upon completion of the major corrective action prddesswudit eport and all subsequent corrective

actions are thoroughly documented, and all documentation is retained for at least five (5) years.

2.4.2 Internal Audits

ACZ is responsible for the quality of its data and must take reasonable efforts to assure itseifiznelsidid

parties of the confidence that can be placed in it. To this extent, internal audits of its activities must be conducted
to verify continued compliance with the Quality System. It is the responsibility of the QA Officer to plan, direct,
and or@nize internal audits; however, a trained and qualified individual, independent from the area or system
being audited, may be designated by the QA Officer to conduct an internal audit. The area of activity audited, the
audit findings, and subsequent cotiee actions must be documented, and all documentation must be retained for
at least five (5) yearsAt a minimum, all TNI certified methods are auditpdnquenniallywith at least one

method from each department audited annually.

Whenever any internaludit finding casts doubt on the effectiveness of the operations or on the correctness or
validity of the test results, timely corrective action must be taken, and the client(s) must be notified in writing, as
soon as the extent of the problem can be deted, if investigations show that the laboratory results have been
affected.

At a minimum, internal audits are conducted for the following departments. Method audits performed for all analytical
departments listed below encompass both qualitativeatiai of the operational details of the QA program and
quantitative evaluation of the accuracy of data generated by the laboratory staff. These evaluations do not include the
reattime review of laboratory raw data or final reports for routine qualityrobsample verification.

Log-In

Reporting

Wet Chemistry Manual

Wet Chemistry Instrument (Prep and Analytical)
Metals (Instrument & Prep)

Soils

Radiochemistry (Prep and Analytical)

Organics (Prep and Analytical)

T I I I D D D I
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More frequent internal audits may béneduled depending on the following criteria:

A Number and type of corrective actions filed for a method or activity
A Client complaints
A Continued failure to achieve acceptable results for a Proficiency Testing sample
A Findings from an external audit
A Request fom management
Al'l findings from internal audits are directed thr ol

corrective action number (similar findings may be combined). A general description of the process is as follows:
1) Findings ad observations are summarized ireport
2) Thereportis distributed to the department supervisor, Production Manager, and President.

3) The supervisor reviews theportwith their staff developsand composesplan of orrectiveaction (POC)and
estmated completion dafer each finding. ThePOCshould be proportional to the finding and the estimated
completion date commensurate with the demands of the tasks required for the corrective action.

4) The supervisor submits the plan of corrective actidhé QA Officer or designee for review and approval.

5) The QA Officer or designee reviews the plan of corrective actiorafitr imternal audit finding. Once the plan of
corrective action is accepted, a major corrective action number is assigned tamaeth gorrective action or
group of similar corrective actions.

6) The supervisor negotiates the corrective action and submits a Corrective Action Report (FRMQAO001) for each
major corrective action number to the QA department for final review.

7) Once all carective actions associated with the internal audit have been completed and approved, the internal audit
process is complete

Additionally, an indepth review will be conducted if there is any evidence of inappropriate actions or vulnerabilities
related © data integrity. This review shall be handled in a confidential manner until a follow up evaluation, full
investigation, or other appropriate actions Datave be:
Integrity Policies & Procedure§ESOPADO039). All documentation related to the investigation must be maintained for

at least five (5) years.

2.4.3 Proficiency Testing [PT] Program

ACZ is required to participate in a formal Proficiency Testing Program at the frequency stipulated bpgegulat
agenci es. These fiperformance auditso are facilitat
approved vendors. ACZ analyzes PT samples for most accredited parameters twice in a calendar year, with each stu
being approximately si¢6) months apart. These tests are analyte, matrix, and technology specific, but are not method
specific, and provide useful information regarding the accuracy of the analytical data being produced. ACZ
participates in the Water Supply (WS) study for SDWh, Water Pollution (WP) study for CWA, the Soil and
Underground Storage Tank studies for RCRA, and Radiochemistry PT study for Drinking Water.

Followinglogi n, the PT sample is prepared by t heenanagddy st ¢
in the same manner as client samples as described by the test SOP.

Data is compiled by the QA department and reported to the vendor no later than the study close date. The vendor
eval uates t he odiantoat aasc cfieapct cagbitie eapbridibyalues torstptiatically derived

acceptance criteria and issues a report within 21 days from the study clogesdaien as the preliminary report

becomes availabl¢he QA department initiates a major corrective action for the PTistidy any fAnot acce
resultsare indicated Each production supervisor must investi g:e
assespossible caugs) and determine the appropriate corrective action(s) by the designated due date sdfyebes

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Pagel0 of 102

QA department will order followm p sampl es to confirm the system defic
Proficiency Testing PrografsOPADO011) for additional information.

Strict rules apply regarding the exchange of informatioarfigrPT sample:

A ACZ shall not send any PT sample, or a portion of a PT sample for accrediting purposes to another
laboratory for any analysis.

A ACZ shall not knowingly accept any PT sample or a portion of a PT sample for accrediting purposes from
any othedaboratory.

A Employees of ACZ shall not discuss PT data results with any other person outside of the laboratory, in
particular any person associated with another laboratory.

A Employees of ACZ shall not attempt to obtain the results or assigned valugsR¥F aample from our PT
Provider prior to the close of the study.

2.5 Corrective Action

When any problem, deviation or failure is identified within the Quality System or when any change is made to a previously
documented comparwide protocol, a corrdwe action must be initiated. Corrective actions are a fundamental element of

A C Z @A Program, as a successful Quality System requires the identification of deficiencies and depends on the developmen
implementation, and documentation of effective icg@ncy plans and resolutions to effectively address the deficiencies.

Problems can ordinarily be classified two ways: 1) undesirable but not critical or 2) critical and requiring immediate actio
To this extentACZ utilizes two types of correctivactions: Minor and Major. A minor corrective action pertains to any

temporary deviation from a policy or procedure and may be initiated by any employee in order to resolve an immediate probler
that is isolated or may impact only one workgroup or sevelated workgroupdMinor corrective actions do not require QA
follow-up. Major corrective actions address systeithe errors or failures and require the root cause(s) of the error or

failure to be determined and the resolution to be documented and imfdeime

2.5.1 Minor Corrective Action

The minor corrective action repoRRMQAQQY) allows for complete documentation of any temporary deviation

from the SOP or other protocol. The employee who initiates the corrective action will complete Section 1 of the
report. Documentation must be accurate and must provide a complete detailed explanation of the situation for
future referenceThe department supervisor should always be informed of the need for a minor corrective action
and may provide additional inforriian in the appropriate section. The project manager may also provide

additional information in the appropriate section if necessary. QA does not need to close a minor corrective action
however, the employee may review the report with QA personnekgnést their signature in the appropriate

section.

Complete documentation may be provided either on the workgroup bench sheet or on the data review checklist in
lieu of using FRMQAOQOL1 if the deviation applies to a limited number of workgroups.FEM@\001 if the

deviation applies to many workgroups and at&cbpy of the completed form to each workgroup before the

workgroup is scanned. If the report is generated after the workgroups have been scanned, then the workgroup mu
be retrieved and rescagthwith the report includkas part of the data package. In this case, a note is made on the
front page of the workgroup package indicating the
rescannedo) . cdrréctiva giign with e adidrassed in theacasennamative of the client report.

2.5.2 Major Corrective Action

It is the responsibility of the QA Officer to notify laboratory management in writing of departures from the Quality
System, and it is the responsibility of taboratory management to ensure that any corrective action that arises is
discharged within the time frame indicated on the corrective action report, or additional communication must be
provided to the QA Officer (see item 3 below).
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A major corrective etion is initiated whenever a system failure has been identified or whenever an audit finding or
other circumstance casts doubt on the correctness or validity of the analysis result(s). The client must be notified i
writing if their work issignificantlyaffected. The QA department will work with the Project Manager to
determine if a revised report G@Glians Servicedolicies and Brdcedure t h €
(SOPADO043 for details. A major corrective action may also be initiatedewlthe need for preventive action has been
identified (refer ta§2.5.9.

Only QA department personnel may open and close a major corrective action. When opened, the corrective action wil
be assigned a uniqtracking number (referred to as the CAR numbegnsure that ACZ maintains a complete and
accessible record of all Quality System deviations or failures, root cause determinations and subsequent
resolutions, and preventive actions. All associated doctatien must be retained for at least five (5) years as
described irg10.

Other examples of circumstances requiring a major corrective action include, but are not limited to:

e Contamination trends as indicategiblanks routinely above acceptable levels

e Spikes, surrogates and lab control samples continually outside acceptance limits

e Change to the MDL and/or PQL (RL) for a procedure

e AiINot Acceptabledo Proficiency Testing results
e Results of internal or exterraldits

¢ Discrepancies observed at any stage of data review or reporting

¢ Hold times or deadlines routinely missed

¢ Evidence oinsufficient or inadequate training

Following initiation, the procedure for a major corrective action proceeds to an iatiestigy the assigned individual

to determine the root cause of the problem and to identify possible resolutions to rectify the problem. The action(s)
most likely to eliminate the problem and prevent recurrence of the problem must be selected, doenchented
implemented, and pertinent staff members must be trained, if necessary. Changes resulting from the corrective action
will be monitored, if necessary, to ensure the resolution(s) are shown to be effective. A general outline of the
procedure is as fallvs:

1) Initiation: Any employee may initiate a corrective action by notifying QA. The department manager should
always be notified first of any problem and then inform QA. If determined to be necessary, QA personnel will
open a corrective action and agsa unigue tracking number.

2) Assignment: QA assigns the corrective action to theopés$ responsible for characterizing the problem;
defining and implementing corrective action(s), including preventative measures; performing root cause
analysis and datimpact assessment; and composing the majority of the corrective action report

3) Immediate action must be taken to eliminate propagation of errors. Stopgap measures may be,employed
including but not limited to: subcontracting analyses, imposing a ananat on data reporting, manual data
transformation. Immediate action shall be to a degree commensurate with the magnitude and risk of the
problem.

4) Investigation and Action: Must be completed within two (2) weeks from the date the corrective action was
initiated. The need for an extension must be communicated to the QA department.

a. The assigned individual(unch an investigation of the problem. There are three major components of
the investigation
1) Characterization of the problem: A thorough, hugcinct, description of the problem must be
composed. Whenever possible, this includes determination of the exact timeframe during which the
error was present.
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2) Root Cause Analysis (RCA): Focuses on establishing the sequence of events or causal tigain lead
up to the problem, identifying contributing factors and elucidating relationships between them, and
determhing where intervention could be reasonably implemented to change performance and prevent
an undesirable outcomdhe depth of the RCA shall memmensurate with the risk and magnitude of
the problem.

3) Data Impact Assessment (DIA): Once the problem has been fully characterized, it must be evaluated
to determine whether client data may have been significantly impacted by theTéredDIA shallbe
commensurate with the risk and magnitude of the problem.

b. A resolution to correct the problem and prevent its reoccurrence must be determined, and the estimated date
by which the resolution will be completed and implemented must be indicated in theriapgection of the
form. Resolution may be done solely by the person(s) who investigated the root causs seduire input
from one or more additional departments.

1) Conduct additional training if necessary. Training must be documented usingptbprate form
and must include a description provided by the person who conducts the training. All trainees are
required to sign and date the form to acknowledge he/she has received training, understands the
change(s) and agrees to adhere to any chsniged policy or procedure.

2) Revise SOP(s3s necessaryProposed revisions must be documented on the SOP Revision form
(FRMQAO030) and approved by QA before trained personnel initial / date and implement the changes.
Use FRMQAO23 if the changes are inporated into the SOP and a new effective version is issued.

3) Perform additional measures (e.g. computer system changes, instrument or support equipment
purchase, etc.) as necessary.

4) Document implementation dates for each corrective action.

5) Attach or referece all supporting documentatiomthe corrective action report.

5) Project Manager Review: If necessary, the PM will determine whether affected data will be accepted or
rejected, contact the client, and reissue a revised report if necessary. Projecrivianag may not be
required for every major corrective action

6) QA reviews the corrective action. If satisfactory, the corrective actimppsoved andlosed

7) If necessary, Q&onducts followup. Follow-up is scheduled after sufficient time has s&pto observe the
efficacy of the corrective action and may need to be done multiple tifrtk corrective action is determined
to be ineffective, then a new major corrective action will be initiated and the process refafedow-up
may bedocment ed on the corrective action report or th

2.5.3 Technical Corrective Actions

Technical corrective actions apply to departures or deviations from the quality control parameters stated in individual
test SOPs. Ehdest SOP must include all required quality control that applies to the procedure (as stipulated by the
method and other regulatory agencies) as well as the performance frequency, acceptance criteria and corrective actior
for handling failed quality condt measurements. Each SOP must describe the procedures to be followed for reviewing
and assessing data, including corrective action for handlirgf-@antrol or unacceptable data. The required protocol

for technical corrective actions is summarizea bel. ACZb6bs protocols are include

1) Identify the individual responsible for assessing each nonconformance and initiating or recommending
corrective action [analyst who performs AREV]

2) Definehow the analyst must treat data if associatedity control measurements are unaccept&il2 §f SOP]
3) Specifyhow nonconformance and subsequent corrective actions are to be documented [data review checklist]

4) Specifyhow management reviews the corrective actions [reviewed during SREV]

To the exént possible, samples shall be reported only if all quality control measures are acceptable. If a quality control
measure is found to be out of control then the corrective action described in the SOP must be performed. Alternatively
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report data with thappropriate qualifieif reprocessing and reanalysis is not possible. The qualifier must be assigned
to any sample(s) associated with the failed quality control measure. A current list of all extended qualifiers is available
in the LIMS database and mhag accessed by all employees.

2.5.4 Preventive Action

Preventive action is a paxtive process to identify opportunities for improvement rather than reacting to the
identification of problems or complaints. Needed improvements and potential sourceys)af@mformance, either
technical or concerning the Quality System, must be identified and addressed. Examples of preventive action include
but are not limited to: maintaining a crassined staff; maintaining a supply of spare consumable parts; niagitioe
performance of support equipment; performing routine maintenance on instruments; maintaining an adequate supply ¢
standards/reagents; ordering supplies before running out; completingéagew in a timely manner; ensuring ACZ

can perform worlbefore samples are accepted; correcting quotes before samples are logged in; and analyzing sample:
by the appropriate method.

2.6 Management Review of the Quality System

At | east once per calendar year , AgEmandathactiviies elatedriotiis c on d u
environmental testing services to ensure their continuing suitability and effectiveness, and to introduce necessary changes o
improvements. At a minimum, the review must take the following into account:

Status, reiew, and discussion of major corrective actions
Results of recent PT studies and corrective actions initiated / completed
Review of recent external audits

Review of internal audits

Presentation of ideas to improve efficiency and productivity
Presentationf ideas to improve service and data quality
Status of state certifications

Feedback from clients

Feedback from employees

Ethics Program

Ombudsman

Changes in the volume and type of work undertaken

Other pertinent issues

2.6.1 Department Reports

Each é&partment manager completes a Department Report (FRMQAO041) prior to the Management Review
meeting. Each item on the report is to be evaluated as it pertains to the individual department. FRMQAO041 is
provided inAPPENDIX D i Forms for Management Revies¥ the Quality System

2.6.2 Management Review Report

The completed department reports are submitted to /
from each report is reviewed and compiled to complete the Management Review Report (FRMQA042). A copy of
the completed report is issued to each manager in advance of the Management Review meeting. At a date / time
specified by the President, all managers meet as a group to discuss the report. Other formats may be utilized at th
Presi dent 6s edeiwswilibeappropriately docdimentedrand all documentation retained for at least
five (5) years as described&i0 (Control & Storage of Records & Documents). FRMQAO042 is provided in
APPENDIX Di Forms for Management Revieat the Quality System

3 ETHICAL AND LEGAL RESPONSIBILITY

All ACZ employees have an ethical and legal responsibility to produce data that is accurate, reliable, and legally. defensible
ACZb6s proacti ve pnanddetaction 6f onproperfhueethipal oeilegahattions includes the implementation
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in 2002 of an Ombudsman who acts as a neutral partyeames as a confidential liaison between ACZ employees and upper
management regarding questions, problems, contplauggestions, or ethical dilemmas

Al empl oyees are educated with regards to AcGdeiasceCode
policy, which is strictly enforcedAdditionally, employees are informed about the processgiaae to ensure employees

are free from any undue internal or external commercial, financial or other pressures that may adversely effect tiie quality
an employeeds work, endanger the trust in tthe ohhdAhAP2ad
environmental testing activites\ mor e detailed description of all aspect:
Data Integrity Principles & Policie§SOPADO039).

ACZ will not tolerate any unethical or improper activities or bé&brawiolation of company policies may lead to

repercussions ranging from a severe reprimand to termination, and possible criminal prosecution if warranted by the
situation. ACZ has access to many resources that may be utilized at any time to hglargtasituation determined to be

a fAigray area. o Empl oyees are strongly encouraged to s
Presidentor QA staff whenever doubt is raisedctivities that will not be tolerated include, but are noitkuah to:

e Misrepresentation of a procedure or documentation Intentionally performing a job duty in a manner that does not
comply with a documented procedure, including but not limited to a test SOP or method used for sample analysis;
providing inaccurte and misleading documentation associated with a data package or failing to provide the necessary
documentation as part of a data package.

o Falsifying Recordsi Providing false information on personal credentials, resumes or educational transcript&slogbo
raw data and client reports, or creating data without performing the procedure (also known as dry labbing).

e Improper peak integration i Intentionally performing improper integration of data chromatograms so quality control
samples meet acceptancearia. This is also known as peak shaving or peak enhancing.

e Improper clock settingi Readjusting the computer clock so that it appears samples were analyzed within hold times.
Also referred to as time traveling.

o Improper representation of Quality Control samplesi Failing to treat batch quality control samples in the same manner
as client samples (including Proficiency Testing samples) or misrepresenting any type of quality control sample associated
with the preparation batch and/or analytical batch.

e Improper calibration i Intentionally performing improper manipulation of calibration data or forging tune data so that it
meets acceptance criteria.

o File Substitution T Replacing invalid data with valid data from a different time so the analysisrappé® successful.
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4 PERSONNEL AND RESPONSIBILITIES

Due to the nature of regulatory oversight and the increasing demands of the environmental lab@Aistnes

permeate all aspects of our business, the largest and mast ofitivhich are operations (production). On a daily basis,

QA and Production must efficiently function together to consistently provide our clients with technically sound and legally
defensible data and to ensure the Quality System remains an integcdlglbareas within ACZ. The President must rely

on regul ar i
defined as

nput

ACZb6bs Pres

i dent ,

n Officerara dPrloducdidn ManagemandtCtAiHesfect, upper management is
QA Of f i gy & uppamathagéhrerdtd u ct i on

document company policies, objectives, systems, programs, procedures, and instructions to the extent necessary to assur

the quality and defensibility of all data.

ACZ is organized such that the President also works direittyand relies on input and feedback from the

Senior Project Manager, Business Development Manager, Production Supervisors, Document Control Supervisor, IT Managel
Chief Financial Officer, and Chemical Hygiene Officer. These individuals are respdosibinaging both the dag-day

operations and lorgerm goals within their respective areas. It is the responsibility of all managers to ensure that all
documented ACZ policies and procedures, including those in the QAP and associated SOPs, areatethtopai@erstood

by, made available to, and implemented by ACZ personnel.

Figure 41. Employee Organizational Chart
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4.1 President/CEO

The President is ultimately responsible for all analytical and operational activities of the laboratory taenisomes

that 1) the laboratory carries out all environmental activities in such a way as to meet the requirememntsl of the
Standards and 2) the laboratory satisfies the needs of the client and the regulatory authorities. General duties involv
budgetirg for all departments, making decisions on capital equipment and automation; developing company policies
and benefits; addressing personnel issues such as hiring, firing, and promotions; and working with clients on various
matters. Dayto-day responsibities include providing direction to all laboratory departments including laboratory
operations, accounting, marketing, QA, and client services. Additional responsibilities are as follows:

e Work directly with ACZ06s Omb uahisnmfarconfidentiapreporting af ethical/dath ma |
integrity issues as well as issues that may directly affect current ACZ policies.

¢ Define the minimal level of qualification, experience, and skills necessary for all laboratory positions.

e Provide the QAOfficer with defined responsibility and authority for ensuring the succedsfelopment,
i mpl ement ation, and management of ACZ6s Quality Syste

¢ Provide the Production Manager with defined responsibility and authority for ensuring the technical oardtions
provision of resources needed to maintain the required quality of laboratory operations.

¢ Provide adequate supervision of environmental staff by persons familiar with methods and procedures, purpose of eac
test, and assessment of the test results.

¢ Ensure all technical staff has demonstrated capability in the activities for which they are responsible and ensure that th
training of each member of the technical staff is keptoughate.

o Ensure the QA Officer has access to the highest level of managatmwehich decisions are made on laboratory policy
Or resources.

¢ Provide managerial staff the authority and resources needed to discharge their duties.
¢ Provide technical personnel the resources needed to discharge their duties.

¢ Specify and document tliesponsibility, authority, and interrelationship of all personnel who manage, perform or
verify work affecting the quality of calibrations and tests.

 Implement appropriate and current guidelines for all lab methods and procedures to ensure datacjeHidieacy
of analyses. Ensure all method protocols utilized by ACZ meet the QC requirements as established by EPA or other
governing agency.

o Document all policies and procedures related to the analytical and operational activities of the laboratory

e Provide support to technical staff to ensure timely completion of all laboratory work, and develop contingency plans to
ensure workflow progresses as planned.

e Meet quarterly (or more often) with tigpA Officer and Production Manager.
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4.2 QA Officer

The QA Officer reports directly to the President; however,Qedepartment is considered a separate entity from operations in
order to assure data is evaluated objectively and assessments are performed without outside (i.e. managerialjhief@ance.
Officer has direct access to the President, and is therefore able to discuss and/or resolve all concerns, policiedtetc. relate
quality assurance or quality contrdhe primary responsibility of th@A Officer is to develop, implement, and manage all
apects of ACZO6s Qu anhyitakesanySagtisnt necessarydonedsurh @l AGZhemployees adhere to all
policies, procedures, and objectives documentedQAn ACZ
Officer has the authoritip halt the performance of a single method or the production of a department, and if necessary, the
operations of the entire laboratory, and will grant permission to resume when satisfied that the issue(s) have been resolvec
Additional responsibilitiesiclude but are not limited to those stated in FRMADOG60 and the following:

e Review and revise ACZ6s QAP and provide training for
¢ ProvideQA orientation to new employees.

e Meet quarterly (or more often) \Wwithe President and Production Manager.

o Work with department managers to develop and improve training protocols.

¢ Conduct department training sessions as needed to address specific problems and questions.

¢ Arrange for or conduct internal audits; notifanagement of deficiencies; and track corrective actions.

¢ Organize all external audits; notify management of deficiencies; and assign and track corrective actions.

o Review and approve SOPs (may designate responsibiliti@a @oordinator).

o Meet at leasfjuarterly with Production Supervisors to provide information, respond to questions, etc.

e Manage Proficiency Testing (PT) program (may designate responsibili@&s @mordinator).

¢ Coordinate and maintaadl regulatory and client certification programs

¢ Review and validate a determined percentage of all data packages framia.&eporting.

o Work with marketing/client service representative€d@naspects of proposals.

e Work with Project Managers and the Production Manager to resolve client feeelgaickng data quality.

¢ Review and maintairecords and documentation for audits, certifications and all @RAdssues.

Qualifications:

o General knowledge of the analytical test methods
¢ Documented training and/or experienc&if procedures
o Knowledgeof the Quality System as defined under NELAC
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4.3 QA Coordinator

The QA Coordinator reports directly to tii@A Officer and assists tH@A Officer with the development, implementation, and
management of the Quality System. Primary job responsibilities fotoas:

¢ Review and maintairecords/documentation for employee trainimguding DOCs, MDLs, etc.

e Provide initialQA orientation to new employees.

e Provide followup QA training to new employees.

e Schedule analyses and compile and report data facienafy Testing (PT) program, including DMRQA.

e |Initiate and track corrective actions related to PT samples and manage all documentation associated with analyses.
e Review and approve SOPs.

¢ Conduct internal audits, notify management of deficiencies;rackl torrective actions.

¢ Conduct department training sessions as needed to address specific problems and questions.

e Update control chaigenerated QC limits in the LIMS database as needed.

e Monitor control & calibration of support equipment

Qualifications:

o General knowledge of the analytical test methods
¢ Documented training and/or experienc&iA procedures
o Knowledge of the Quality System as defined under NELAC
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4.4 Production Manager

The Production Manager reports directly to the President. Gengeal idwolveworking with analytical department
supervisors on a daily basis to prioritize client projects@Adleadlines and to track sample analyses in order to maintain
acceptable turaroundtimes for project completion. The Production Manager afistvesses personnel, instrumentation,
and reagent/supply issues that may affect the completion of the scheduled work and works directhQaittieipartment

to ensure all Quality System requirements pertaining to production are successfully compaleibeeiyn manner.

Additional responsibilities are described in FRMADOG60.

¢ Conduct weekly meeting with Production Supervisors to discuss current and upcoming workload, scheduling, priority
projects, QC requirements, instrument / equipment issues, persatenel,

e Schedul&A work (MDL studies, DOCs, PT sample analysis, SOP revisions, etc.) with department supervisors in
order to ensur®A requirements are kept dp-date.

o Meet at least quarterly with the President @#dOfficer.

¢ Communicate with Project &hagers regarding project/instrument status. Notify PMs if problems exist that may affect
the project completion date.

e Work with marketing/client service representatives on production aspects of proposals.

 Work with Project Managers and tQ& Officer to resolve client feedback regarding data quality.

o Perform checks of sample status using LIMS database to help the laboratory staff meet all established hold times and
determine that analyses can proceed as scheduled to meet raquiaesundimes.

¢ Provide hand®n support to analysts when necessary to ensure timely completion of all laboratory work, and develop
contingency plans to ensure workflow progresses as planned.

o Work with QA Officer to develop and improve training protocols, conduct deattmuork sessions to address
specific problems and questions.

Qualifications:

o General knowledge of the analytical test methods
e Minimum four (4) years of laboratory experience
¢ Minimum two (2) years of supervisory experience

e General knowledge of lalide systems (including but not limited to {ogand reporting)
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4.5 Production Supervisor

Each Production Supervisor is a ftithe employee who reports to the Production Manager and exercisesdiny

oversight of laboratory operations for their speciiea(s) of expertisEach supervisor must be familiar with the test

methods and related theory and instrumentation, as well as the assessment of results. In addition to monitoringstwd standard
performance, validity of all analyses, and qualitylbflata generated in their respective department(s), each supervisor is also
responsible for ensuring that a new analyst has successfully completed all training requirements and is adequatedy prepared t
commence work on client samplesdditional responibilities are described in FRMADOG60. If any supervisor is absent for
more than 15 consecutive calendar days then anotheinfielistaff member meeting the required qualifications will be
assigned to perform the supervisorods duties.

Required Qualificabns for a Production Supervisor:

1) Chemical analyseg®©rganics & Metals): BS or BA in chemical, environmental, biological sciences, physical
sciences or engineering, with a minimum of 24 college semester credit hours in chemistry and at least tvgo (2) year
of experience in the environmental analysis of representative inorganic and organic analytes for the which the
laboratory seeks or maintains accreditation. A masters or doctoral degree in one of the above disciplines may be
substituted for one (1) yeaf experience.

2) Inorganic Chemical analysésot her t han Met al s) : At | east an earne
environmental sciences, or two (2) years of equivalent and successful college education, with a minimum of 16
college semster credit hours in chemistry and at least two (2) years of experience performing such analyses.

3) Radiological analysesBS or BA in chemistry, physics, or engineering, with at least 24 college semester credit
hours in chemistry and at least two (2) yeafrexperience in the radiological analyses of environmental samples. A
masters or doctoral degree may be substituted for one (1) year of experience.

4.6 Business Development Manager

ACZbds Business Devel opment Man asypenwises &l Glient $esvicedRepresentativeg, t o
each of who conducts marketing and sales efforts on behalf of ACZ with potential, new and existing clientele, and develop:
and maintains longerm relationships with customers by working with Project Managkesn necessaryAdditional
responsibilities of the Business Development Manager are described in FRMAR@A. 6 s Cl i ent Ser vi ce
authorized to review all contractual agreements with clients, review all proposals and develop price quotetiairssfor

and norroutine analytical projects.

4.7 Project Manager (PM)

The Senior Project Manager reports directly to the President and is responsible for overseeing the PM department.
Additional responsibilities of the Senior PM are described in FRMAD@E&Xh Project Manager serves as the primary
laboratory contact for each ACZ cliehgndles all client service requests, and investigates and resolves any problem
brought to ACZ6s aInbrdentd pravide cangistehcl, eactcPMdstassibmdist of clients, and it is

the primary responsibility of each PM to ensure all of their client project needs are managed-tmdagdasis and met

in a timely manner and that all data submitted to the client is of high quality. All PMs wastydivéh the Production

Manager and Production Supervisors regarding client data issues (due dates, hold times, retests, data quality, etc.), with
Document Control regarding client reports and with@Wedepartment regarding data quality questions oceons.
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4.8 Instrument Operator

Instrument operators report directly to the respective Production Supervisor. The position involves the analysis of various
matrices for trace level contaminants using specialized and technical instrumentation, apeeeioh must be capable of
performing all job duties in an accurate and proficient manmercdion will be verified by providing a copy of a college
transcript or diploma, which is maintainedZ®oésn QFQG pernmipolro
completing the hiring process (verbal or documented verification provided by each reference listed on a resume oriapplication
acceptable).The operator must demonstrate understanding of related theory, mathematics, analyticahitagiomnaed

data interpretation. This work is predominantly intellectual and involves the continuous use of professional and sound
judgment. The employee must meet or exceed all requirements for generation of ktigatipndata and must also

continte to demonstrate increased proficiency regarding the interpretation of the data as well as the operation and
troubleshooting of the assigned instrument(s). These improvements should be attainable through ongoindnetfsets in

as well as through speciadid instruction at offite locations. Prerequisites regarding education and experience, as well as
job responsibilities and performance expectations are described in FRMADO059. Exceptions pertaining to experience or
education will be made on a casgcase basis.

Qualifications:

o BA or BS in Chemistry or related science or a minimum of 3 years of relevant experience in lieu of degree
o Prior laboratory experience is preferred but is not required.
e Successful completion of training by supervisor or prefitinstrument operator

49 Laboratory Analyst [Technician]

The laboratory technician reports directly to the respective Production Supervisor. The position involves analysis of
various matrices using appropriate analytical technigues and support equismeitas preparation of samples for
instrument analyses. Each technician must be capable of performing all job duties in an accurate and proficient
manner. Bucation will be verified by providing a copy of a college transcript or diploma, which msaimeid in the

empl oyeebs personnel file. Experience is verified b
documented verification provided by each reference listed on a resume or application is accegiaeligdhnician

must demastrate understanding of related principles and mathematics, must possess common sense and mechanice
skills, and must seek professional judgment from the supervisor as necessary. The employee must meet or exceed a
requirements for generation of litigati-quality data as well as sample preparation tasks and routine analyses, and
must also continue to demonstrate continuous improvements. These improvements should be attainable through
ongoing training efforts knouse as well as through training oppoities at offsite locations.Prerequisites regarding
education and experience, as well as job responsibilities and performance expectations are described in FRMADO058.
Exceptions pertaining to experience or education will be made on-byasse basis.

Qualifications:

e BA or BS in Chemistry or related science is preferred but is not required
o Prior laboratory experience is preferred but is not required
e Successful completion of training period by supervisor or proficient technician

4,10 Information Technolog (IT) Manager

The Information Systems Manager reports directly to the President and is responsible for the oversight of the IT department
regarding the installation and maintenance of MAMDehbs con
deployed on the premisédditional responsibilities are described in FRMADOGMWe department is also responsible for
developing, maintaining, and improving custom written applications for laboratory automation and efficiency as well as for

A C Z Oracle database, Intranet (Labweb), Internet and electronic diskette deliverables (EDDs).
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4.11  Log-In Supervisor

The LogIn Supervisor reports directly to the President and is responsible for the oversight and management of all
department personnel and cgtwns. Primary responsibilities include fulfillment and shipment of bottle orders to the
clientbés destination in a timely manner, receipt of al
Sample Acceptance Policy, entering sampi&sthe LIMS database, and performing timely review of all logged samples.
Additional responsibilities are described in FRMADOG0.

4.12  Document Control Supervisor

The Document Control Supervisor reports directly to the President and is responsibleverdiut of the Document Control
department. Primary responsibilities include the generation of client reports and EDDs and the maintenance, organization and
control of all hard copy data and records, including workgroup data, client reports, CQ&@sprds and documents.

Additional responsibilities are described in FRMADOG0.

4.13  Chemical Hygiene OfficefCHO)

The Chemical Hygiene Officer is primarily responsibild:@
conducting initial and refréer safety training for all employees, monitoring exposures, and maintaining records for

Material Safety Data Sheets, injury reports, chemical exposure reports, etc. Additional responsibilities include as working
with management to develop and implemasligies to improve the program. The person designated as CHO must have
completed at least one basic laboratory safety course and has one year's experience performing laboratory work, preferab
with responsibility for at least one area of laboratory safety

4.14 Radiation Safety Officer (RSO)

ACZ Laboratories, Inc. must always have a RSO while the Radioactive Materials License is active. The President appoint:
a Radiation Safety Officer to act as his/her representative in implementing the Radiation SgfetyaPno. The RSO«
responsibilities include developing radiation safety guidelines in accordance with Nuclear Regulatory Commission (NRC)
rules and regulations, and for assuring compliance with those guidelines by ACZ personnel. The RSO will work with

A C Z adsninistration to implement policies and seek ways to improve the safety program. The person designated as RSC
must have completed a Radiation Safety Course or have at least 3 years of experience prior to being officially designated :
the RSO. The RS@ports directly to the President of ACZ.

4.15  Chief Financial Office(CFO)

ACzbs Chi ef Hspnnaarilcréespohsible forfall fimacial matters including payroll, accounts receivable,
accounts payable and financial statements; monthly and amedaatce and profit and loss statements; and assisting with
annual budget preparation. In addition, the CFO maintains and monitors the security system and electronic time clock,
invoices client projects from the database, updates customer account iiciofi@ets as the administrator for 401k/Profit
Sharing Plan, maintains and executes the Employee Benefits Manual and assists in hiring process by posting job openings
scheduling qualified candidates for interviews, checking references, and ensuringrapieyee provides proof of

education.

4,16  Purchasing Agent
Primary responsibilities include generating material requisitions and tracking all subsequent purchase orders; inspecting all

incoming goods; generating PCNs for all incoming standards, reagentbeanidals; tracking and maintaining an adequate
supply of laboratory consumables.
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5 TECHNICAL TRAINING

Prior to the independent generation or review of data for client samples (including PT samples), all analysts must undergo
formal, documented training process. Technical personnel must be thoroughly trained in the analytical techniques and
operating principles and procedures for the methods utilized by ACZ. This process includes but is not limited to: reading
the associated pubhed method, reading all related SOPs, improving laboratory skills, learning troubleshooting,
maintenance;alibrationand operating procedures for pertinent equipment and instruments, and creating workgroups and
reviewing data through the LIMS database.

It is the responsibility of the department supervisor to determine that a new analyst is properly trained, has successfully
completed all initial training requirements and is prepared to commence work on client sémpleisno circumstances may
any andyst independently generate client data before receiving the explicit approval@A tiepartment.

5.1 The effective version of the test SOP provides the framework for training for all sample preparation and analysis.
The SOP is typically based on pishled approved methodologies (EPA or other) and incorporates any necessary
activities and protocols not included in the published method(s) as well as requirements stipulated by other
regulatory agencies.

5.2 Training for data AREV or SREV only must be doanted as specified g2.3.6

5.3 Each employee must be trained either by the department supervisor or by an analyst within the department who is
proficient in the area of testing and has been designated by #mwisop Whenever possible ngone performing
training must meet the following requirements:

1) Documentation of training on the effective version of the test SOP.
2) Documented approval for the analysis.
3) A current IDOC or CDOC.

Exceptions may be granted arcaseby-case basias approved by the QA Officer.

54 Initial training is documented using the Initial Method Training form (FRMQAQ04). Once training has been
completed, the trainee and the instructor fill out the form together to ensure all pertioenatidn has been
addressed and to ensure the trainee comprehends the material and is provided an opportunity to ask questions or
request additional training. The traineeds signat.
always follow the effective version of the SOP.

5.5 To demonstrate an aptitude for the procedure, the analyst must perform a successful Initial Demonstration of
Capability (IDOC) prior to independent preparation and/or analysis of client samples. Performanueenged
using FRMADO023. The data is reviewed initially by the department supervisor and the analyst (AREV), and both
individuals must initial and date the review checklist.

5.6 SREV for any preparation workgroup is performed by the department supernésqualified analyst, and SREV
for any analytical workgroup is performed Q4.

5.7 Prior to performing an IDOC, a new analyst should be provided sufficient opportunity to practice the procedure.
This confirms the analyst understands the procedure alsccfaafortable performing the procedure
independently. Data associated with any practice is not submit@4l. to

5.8 I't is not necessary for the first | DOC attempt to g
techniques if multiple attempto not pass.

5.9 A thorough review of the raw data is performed as part of initial method training and should include particular
attention to details not presented in LIMS or on the final report, such as generating final sample concentration from
the instrument response provided in the raw data (if applicatég}fying correct standard and reagent traceability.

5.10 Where specified by the method or a regulating entity, and as stated in the test SOP, successful demonstration of
performance such as Linear @aéition Range determination (LCR) or Method Detection Limit (MDL) study must
be completed prior to independent analysis of client samples.
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5.11  Allinitial training documentation must be submitted to @& department as a complete package. At a minimum,
the package must include:

1) Initial Method Training form (FRMQAOQO04), signed by the trainee and instructor (or department
supervisor).

2) IDOC documentation:

V Completed and signed certification statement (FRMADO023)
V  Workgroup bench sheet, raw data, and all supppdbcumentation

3) If applicable,anMDL study. Complete FRMADO31 and attach all related raw data and supporting
documentation.

4) If applicable, calibration range study. Complete FRMQAO029 and attach all related raw data and
supporting documentation.

5) For dl determinative methods utilizing a calibration curve or average response factor, the Method
Calibration Form (FRMQAOQ50).

5.12 Following review of all pertinent training documentati@#A will issue procedurspecific clearance for the
trainee to independegityenerate and review data for client samples. This permission is tracked and may be
viewed on a designated location on the public network drive.

1) Approval for preparation procedures is granted after the instrument data has been reviewed and approved.

2) An unapproved analyst who is Ashadowingo the tr
reaget room, etc.) may not assisith the procedure, and the workgroup documentation must bear only
the initials of the trainer, who is fully respdbie for the data.

3) If the analyst hasuccessfullycompleted training for a procedure and generates client data or reviews
client data prior t@QA approval, then any workgroup(s) or data review checklist must also bear the initials
of a proficientanalyt , wi th current approval for the metho
procedure and assumes full responsibility for the data. The primary analyst must always be aware that
he/ she is responsible for t he initiats withguttleingxplicit The u
approval isexpressly prohibited

5.13 The supervisor is responsible for ensuring the training of each analyst is kegdatp. Each analyst must read,
understand, and agree to follow the effective version of the SOP atirtieahproficiency must be demonstrated
and documented annually for each analyst.

5.14  Each production supervisor routinely conducts department meetings to discuss procedures, work schedules,
resources, questions and concerns, probl&Asgetc.
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6 SAMPLE COLLECTION & HOLDING TIMES

Sample collection procedures are well documented by the

representative samples whenever possible. ACZ supplies its clients with theecsmatiathother materials necessary to

maintain sample integrity (to the extent possible) from the time of collection through analysis. Although ACZ doegmot perfo
sample collection activities, each project manager or client service representativeswitl alient with specific sampling
requirements as needed, or when necessary, will direct a client to other resources. The following sections include general
information on sample containers, preservatives and holding times, which are essential dsrimgmeservinghe chemical

and physical properties possessed by the sample at the time of collection.

6.1 Sampling Containers and Preservatives

The EPA outlines the requirements for sample container types, sample volume and preservation. AGZiirohaésr

various sizes of plastic and glass containers that range frestepifized to certifieetlean by the supplier. Amber bottles are
used when specified by the method. Glass containers are obtained from vendors that specialize in the safesafitahv
sample containers, and all noertified bottles are purchased from reputable lab/industry vendors. Refer to FRMADO45 and
FRMADO46 for bottles types and preservation techniques for specific analyses. RefefAalBé-tdDIX A Required
Container Type, Preservation Techniques, and Holding Tion@slditional information regarding EPA requirements
container types and preservation.

All sample containers shipped to our clients are new, contain the Bpfgqpeservative(s), and are cetaded to identify
preservation and storage. @ubi ng containers are packed in clean cool er
general directions for sample collection, bottle labels, ice packs, sanmtingation, blank chain of custody, return shipping

labels, and custody seals. Trip blanks and rinsette water are included when requested by the client or when mandated by a
specific analytical method. After samples have been collected they are captethfgeratur®0 °C andO6 °C. Samples

that require thermal preservation must be maintained within this temperature range until all analyses have been completed.

6.2 Holding Times

The EPA has conducted lengthy studies of sample degradation versts d¢istablish a maximum holding time for each
parameterand the results of these studies are compiled into hdidiegables to provide guidelines for litigation purposes.

Data for a sample prepared / analyzed outside of the established holdingyirine rejected by regulators as unusable

Holding times will vary slightly from regulation to regulation, thus further emphasizing the need for a client to camslodinvit
Project Manager prior to sample collection. The holding time begins fronm@tidate of collection in the field.

APPENDIX A Required Container Type, Preservation Techniques, and Holding dutliess holding times (a hold

time stated in 40CFR supersedes the published method). The sampling date for PT samples is the preparation date, which mi
be documeted on the workgroup and the container of prepared sample.

If ACZ Laboratories, Inc. receives samples past holding times or near the expiration of the holding time, sample dnalysis wil
proceed unless the client has indicated on the CCOC that an ati@woptzct the client must first be made. Analyses

performed outside of holding time will be appropriately qualified on the final report. Holdingti&®kours are calculated

based on thieourof the sarple date/time. Holding times72 hours are caltated based on tlaayof the sample date/time.

In general, and unless otherwise noted in the test SOP, sample preparation and analysis must be completed within the sta
holding time. For analyses that extend beyond the intended scope of the metrodrfalyte or matrix, the hold time
stated in the SOP must be met, or samples must be appropriately qualified.
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7 SAMPLE CUSTODY & SAMPLE HANDLING

Sample custody begins with the receipt of sample containers from the clienhindesobeyond preparation and analysis to
the proper disposal of primary and secondaryssubples. Complete and accurate documentation must be provided at all
stages of custody. There are many key elements to sample custody including laboratorycketarif custody records,
sample storage, internal custody logs, sample tracking within the laboratory, control of subcontracted work, and sample
disposal.

7.1 Laboratory Security

A secure facility is essential to maintaining sample and data integdtio providing safety to employees and visitors. ACZ
has an electronic security system, which controls and limits access to only authorized personnel. The following steps have b
taken to ensure this security:

¢ All entryways are armed and a proximigader at the east entrance and west shipping entrance allows access to an
employee only after he/she passes their card.

e Employees may enter/exit only through the west door afthagd the east door next to the lunchroom.

¢ During normal business hampublic access into the building can be made at the front entrance and the west
shipping entrance. Both doors are equipped with a buzzer.

e The outside doors at the west shipping entrance remain unlocked; however, the doors between the vestibule area
ard sample receing area are controlled by the electronic secsyigtem.

e Building access is |Iimited to specific hours of tF
e All employees are required to use their access cards to enter and exit the building.

¢ If any employee does hbave their access card, they ngigh in at the frontdeskamdo t i f y A®@Zb6s C
temporary card will then be activated and issued to the employee for thé tisyensures a record is
maintained of which personnel were in the building at any time.

e Visitors must enter and exit through the main entrance and must sign the register at the front desk upon arrival anc
before departureA visitor badge is issued at sign in and collected at sign out. There are two types of badges, red
& green. A red badgwill not function as an access card and symbolizes the visitor requires an escort. A green
badge symbolizes the visitor does not require an escort and will function as an access card. The decision to issue
green or red badge is determined, first blye vi si t or 6s trust | evel and, se
badges must be collected when the visitor leaves for the day.

e Emergency Exit doors are to be used only for emergency purposes. If a door is apaetad) will sound.
¢ Loaring or transfering access cards to anyomegluding other ACZ employees, is prohibited.

7.2 Sample Receipt and Ldg

Upon delivery of samples to ACZ, Ldg personnel evaluate the condition of the cooler and custody seals. The custody seals
are then brken to retrieve the Chain of Custody (COC), which must be signed by the sample custodian to document the transfe
of possession of the samples to ACZ. Once a cooler is opened, the pH of each sample is checked, if necessary, to verify the
method preservain requirements have been met. The pH check is documented along with cooler temperature, radioactivity
screen and other pertinent sample information.

Any problems, such as expired hold times, lack of preservative or improper cooler temperature] arelrtbteProject

Manager must contact the client as soon as possible so that a contingency plan can be initiated if necessary. Samples are
loggedin as outlined in the SOFample Receipt & Lelp Procedure / Maintenance of Sample Integi8@PADO04Y andare

delivered to the assigned storage areas. Followinip)ayery project is reviewed by the assigned PM, and upon completion

of the review, the client receives an electronic summar
information. This summary allows the client an opportunity to make changes to the project before samples are analyzed. Refi
t o A CZGlient &Mi€ Policies and Procedu&OPADO043) for additional information.

7.3 Internal Custody Logs
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Some cliets may specify additional custody tracking of the samples once they have been logged in. Internal custody may
require that samples are stored in a manner that ensures limited access. The internal custody log (FRMQAOQ15) shall accomp:
the samples from &pin through completed analysis. The person responsible for the work signs and dates each entry and/or
page in the logbook. When all data from a sample set is compiled, copies of all logbook entries shall be included in the fin
report package. For geets requiring internal custody, ACZ will adhere to the procedure described in thelis@service

Policies and ProcedurdSOPADO043).

7.4 Sample Tracking

Sample flow through the laboratory is facilitated by the use of an Grasé LIMS databaskgboratory Information

Management System). Every product (requested analysis) logged into the LIMS for a sample has a sjkstiicnjred
department path. All products have default paths of at least Login Review and Reporting. Between theserheotdepa

product may go through, for example, Soil Prep and Metal Analysis or Soil Prep, Organic Prep and GC Analysis. At each
department step in a product's path, the status can be updated and viewed at any time. Analytical product statugkes are define
below. Additional information regarding sample tracking is available in theC3i&ft Service Policies and Procedures
(SOPADO043).

NEED Prep or Analysis has not been started
WIP Prep or Analysis has been started (Work In Progress)
PREP Sample preparativis complete and sample is ready for analysis
UPLD Analytical data has been uploaded into LIMS
AREV Analyst has reviewed and accepted analytical data
SREV Supervisor has reviewed and accepted analytical data
DONE Analysis or task has been completed
REDO Sample requires reanalysis
REDX Sample requires fdigestion/extraction
CANT Sample preparation or analysis cannot be performed
NREV Project requires PM review before work can begin
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8 PROCUREMENT, INVENTORY & TRACEABILITY OF SUPPL IES

8.1 Procurement / Inventory

All consumable supplies are purchased from reputable vendors that have been evaluated for service, quality, and price. T
the extent possible, materials traceable to national or international standards of measuremeattsasedfor use in
technical operations. Supplies are purchased using AC
Purchasing Agent is not permitted to make a substitution for any material(s) specifically requested unless the department
supervisor approves the substitution. Upon receipt, reagents, chemicals, standards, and other laboratory consumables ar
stored in the Chemical & Supply Room, which has | imite
Purchase, Redgt, and Storage of Consumable Materials for Technical Opera{®8@$AD037) for additional

information.

8.2 Glassware

ACZ uses only laboratory grade glassware. Prior to use, glassware is tbeaneed the sensitivity of the method. Refer to
individual test SOPs for detailed cleaning procedures.

8.3 Other Supplies

Routine consumables (centrifuge tubes, autosampler tubes, pipette tips, etc.) are purchased through an automatic system
managed by Fisher (RIMS). All other supplies are purchased omaeéisd basi s t hrough ACZb6s Pu
inventory system databasRefer to SOPADO037 for additional information.

8.4 Traceability of Standards and Reagents

To provide complete traceabilityaeh data package must reference every standard and reagefor sseaple preparation

or analysis, including but not limited to acids, bases, preservatives, color reagents, pH indicators, buffers, instrument
reagents.Each PCN and/or SCN must be documented either on the workgroup bench sheet, data review ateecklist, o
current standard/reagent farrithe open date for all original containers is not tracked in LIMS; however, good laboratory
practice dictates that the open date always be noted on the sample container.

8.4.1 Primary Control Number (PCN)

Upon receipt, all sick chemicals, standards, and reagents are assigned a unique PCN in LIMS for tracking and
traceability purposes. A label with the PCN and the expiration date is affixed to both the

container and the Certificate of Analysis (if applicable). Documentr@laatters the data for each PCN using the
certified value(s) supplied by the vendor, as indicated on the Certificate of AnBlgsause the certified value is
entered, the final concentrations for prepared standards may vary slightly from the tHe@iecadicated

in the test SOPNon-certified values are not entered and are not used for quality control purposes. Document
Control maintains certificates of Analysis, and a copy of the PCN report is generated and mailftaireed.

certified referace valuegor any PCNare changedhen complete documentation must be provided as a
major corrective action (FRMQAOQO0L1).

NOTE: Only Document Control anQA personnel are authorized to enter or edit PCN data.

8.4.2 Secondary Control Number (SCN)

To ensureeomplete traceability, a uniqgue SCN must be created when any intermediate or working standard is
prepared from one or more stock solutions, stock chemicals, or intermediate solutions. A standardized format is
used for creating the SCN: a thaiter codendicates the lab section and is followed by the prep date and then by
a daily sequential number. For example, the $I0BIL128-2 denotes the second standard prepared on November
28, 2005 in the Inorganic Instrument lab. An acceptable alternativeeislttMS assign a uniqgue number when
prompted.
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8.5

A SCN for any working standard subjected to a LIMS calculation must be created electronically in LIMS. The
initial volume and concentration of each constituent and the final volume of the prepared soduéntered in the

SCN Wizard program to calculate the final concentration(s) of each analyte using the fofvhutla@aV,. The
preparation date, expiration date, and prepareros i
of the SCN report may be affixed to the standard/reagent logbook, depending on individual department practice;
however, it is not required.

Prepared reagents do not require a SCN to be created electronically in LIMS; however, preparation must be
recordedintheelpart ment 6s designated | ogbook. At a mini mu
reagent was prepared, its subcomponents, the prepar
information is sufficient for color reagentsyffer solutions, instrument reagents, etc. because details of the
preparation are stated in the test SOP.

Preparation and Expiration of Standards and Reagents
8.5.1 Preparation of Standards and Reagents

Refer to individual test SOPs for detailed inforroatregarding standard and reagent preparation.

In general, either Class A pipettes or mechanical pipettes are used to measure and dispense aliquots of any solution
used to prepare a standard or reagent. Accurate delivery of mechanical pipettes imeistfiifed as described in

A C Z 6 s CatRCalibration, and Maintenance of Measuring and Test Equip(8&®AD013).

All containers of prepared reagents and standdioded for more than one dayust be properly labeled with the SCN
(or other uniguéddentifier), name/descriptionpreparation date, and expiration dadeeparation of reagents and
standards must be documented as describgel 4n2

8.5.2 Expiration of Purchased Standards and Chemicals (PCNSs)

When provided, the manufacturerdéds expiration date v
expiration date: standards for radioactivity are assigned an expiration date of 5 years from receipt, isotope decay
permitting(the isotope wilbe deemed expired when it falls within 3 times the detection limit of the method)
purchased liquid standards or reagents are assigned a default expiration date of one year frosolidceipt

materials are assigned a default expiration date of fivee@syfrom receipt.

An expired stock material may continue to be used only if its reliability can be verified. For the purpose of ensuring
transparencythe rationale for extending the expiration date must be documented on FRMQAO051 and submitted to the
QA department for approval. If the extension is granted, FRMQAO051 is filed with the certificate of ahatysiable
materials must be replaced and the standard or reagent remade as soon as possible. Remove the container from the
orthesupplyroomnd di spose of properly. Contact ACZ6és CHO

8.5.3 Expiration of Prepared Standards

Storage conditions and shelf life for prepared standards are provided in the individual test SOPs. The following
guidelines may be used to determine the difefior a prepared standard:

1) A standard that has been prepareddase may continue to be used after its assigned expiration date for as
long as its reliability can been verifietWhenever possible, reliability should be verified by comparison to
anoher, unexpired standard containing the same constituents@pplicable procedures, instrument response
maybe considered when determining whether or not a solution is still reliable.

e In cases where reliability has been verified, the expiration d#te SCN must be updated in LIMS
andbr the standard/reagent logbookhe rationale for extending the expiration must be documented on
FRMQAO051 and submitted to the QA department for approval.

¢ In the event the solution was used prior to updating ttié t8Eh documentation must be provided as part
of the workgroup to indicate the solution was used past the shelf life state@@Rh@ minor corrective
action or FRMQAO5Inay be used if more than one workgroup is affected). The expired standard must
beremade as soon as its reliability becomes questiohdthikethe responsibility of the analyst to use
their best judgment.
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2) The shelf life of any prepared standard with any analyte concentration < 10 mg/L is 90 days from the
preparation date. This isggneral guideling if any constituent does not remain in solution for 90 days,
then the standard must be prepared more often.
is sooner, then the expiration date of the SCN is the manufdctsrere x pi r ati on date f ol
solution or the earliest manufacturerds expiratd.i

3) The shelf life of any prepared standard with analyte concentrati®mg/L is one year from the
preparation date. This @&general guideling if any constituent does not remain in solution for one year,
then the standard must be prepared more often.
is sooner, then the expiration date of the SCN isthe manufactu6 s expirati on date f
solution or the earliest manufacturerds expiratd.i

4) In general, prepared Radiochemistry standards expire one year from the preparatiimedsdkition may
be reevaluate using control chart®fficiency checkspr other criteria and the expiration date extended by
year intervals if the solution is still deemed usable. Refer to the specific test SOP for details.

8.5.4 Expiration of Reagents

In general, a reagent is a sodutjwhich does not contain the target analyte(s). Storage conditions and shelf life

are stated in the individual test SOPs. The expiration date can be extended for a prepared reageiisprovided
reliability can be verified LCS/LFB performance (QC cdtia met) may be used to verify reagent stability if the
control standard is a valid indication of the reage®e
samples for interference may not be verified this wRgagents used to dissociatenplexed target analytes may

not be verified this way unless the LCS is an appropriate compRKQAO051 must be submitted to QA for

approval whenever an expiration extension is requested.
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9 MAINTENANCE & CALIBRATION OF INSTRUMENT  ATION & EQUIPMENT

9.1 Maintenance of Instruments and Support Equipment

The best protocol for producing quality work is to prevent errors angomiormances rather than to react to and correct
problems after they occur. An essential part of this pobtig ensuring that all laboratory instrumentation and equipment
used for the generation of d&tavebeen optimized andrefunctioning properly before commencing work on client
samples.Performing routine maintenance and optimizing instruropetatingconditions prior to sample analysis minimizes
instrument downtime, thereby improving productivity and ensuring quality of the data. It is the responsibility of tiagedesign
analyst(s) to perform and properly document daily and routine maintenancenergtoptimization, troubleshooting, any
instrument servicing or repair, and any repair or replacement of parts.

All manufacturesprescribed inspection and maintenance must be performed according to the schedule indicated in the

oper at or 0 gnilamarovided by the manufacturer and must be documented either in the instrument logbook or a
separate maintenance logbook or on the instrument maintenance checklist (available in LabWeb). ACZ management recogni:
that performing all maintenance prdoges at the frequency indicated by the manufacturer may not be economically feasible or
a significant increase in workload may require the maintenance be performed at a later time if instrument performance is
deemed to be acceptable; therefore, at a miminthe instrument part(s) must be inspected regularly according to the schedule.
The analyst must use their professional judgment to determine if maintenance or replacement is necessary at thattéime. Refer
A C Z 6 s CatRCalibration and Maintenare of Measuring and Test Equipm®PADOL13Yor details for each specific
instrument or instrument type.

Additionally, all support equipmeliany device that may not be the actual test instrument, but is necessary to support
laboratory operationshpustbe monitored regularly to confirm proper functioning. The temperature of all drying ovens,
refrigerators, freezers, and incubators must be checked each working day (except Sundays or holidays) and each check recor
on the associated Temperature LogshBefer tocSOPADO013 for more detail.

Equipment thathat does not meet performance specifications baittken out of service and FRMADO029 attached to indicate
the instrument or equipment is waiting for repair and cannot be used. During thisrdothetidepartment supervisor,

Production Manager, and Project Manager may collectively determine it is necessawgantsadi samples until correct
performance of the repaired instrument or equipment has been demonstrated by a successful catiiratisnitable test.
Document all contact with the manufacturer, as well as all repairs and other services, in the instrument or mainteoéince logbo
to be used as a reference for solving future instrument problems. Additionally, when instrumentgtigomweTe goes outside

of the direct control of the laboratory, the functioning and calibration status must be checked and shown to be daisfi@ctory

it is returned to service. Refer to SOPADO013 for additional information.

To minimize downtime, e&daboratory should maintain an adequate inventory of reagents, stock standards, glassware, etc. anc
should keep a suf fi ci e nhouserathempHarypossibly delay sample afiatysisiwhile waiidgfor p a r
parts to arrive. Keep inimd that parts from a vendor may be bactiered and will not be available for immediate shipment.
Additionally, an MDL study, MDL verification, calibration range determination, etc. must be performed for all methods on each
instrumentused to analyzecht sampl es. This ensures any fAbackupo inst
soon as needed, rather than delaying production to first successfully complete any QC requirement(s).

9.2 Instrument Calibration

The accuracy of all instruemtgenerated data is ultimately dependent upon the proper calibration of the instrumentation used
for any particular analysis. In order to perform quantitative measurements, the initial calibration must be established and
verified, at the frequency regad by the methodr by the manufacturer (whichever is more stringéetiore samples are
analyzed. In general, calibration or standardization involves defining the relationship between instrument response and the
amount or concentration of analyte ineed into the instrument. The graphical depiction of this relationship is referred to as
the calibration curve.

Calibration frequency must be performed in accordance with the manufacturer's guidelines, test method or other regulatory
requirements, aclient contract stipulations, whichever is most stringent. Every calibration or standardization must meet the
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acceptance criteria stated in the SOP and must be subsequently verified by analyzing an initial calibration veriftatibn stan
(ICV) or othercontrol standard (if specified in the SOP) that contains all target analytes and has been prepared or obtained fron
a different source than the one used to prepare the calibration standfiisiever possible, calibration standards and the
seconesourceverification standard should be prepared on different days. If they are prepared concurrently, then another
qualified analyst should prepare the seesodrce verification standard. This eliminates the possibility of the same analyst
preparing both soligins incorrectly, an error difficult to detect.

A continuing calibration verification standard (CCV) containing all analytes of interest must be analyzed at the frequency
stated in the test SOP to ensure the stability of the initial calibration curmethaaried over time due to any change in the
analytical instrument and its detection system, such as instability of standards, instrument cleanliness, column performanc
matrix effects, flow changes, and changes within the laboratory environment.

Forapplicable methods, all initial and continuing calibration steps must be clearly detailed in the te&t8i@éhally, each

test SOP must specify the frequency and acceptance limits for the calibration and subsequent verification (ICV and CCV).
In gereral, acceptance criteria are mettspe:cific; however, the SOP may also include requirements of other regulatory
agencies.Prior to resuming sample analysis, immediate corrective action must be taken if the calibration, ICV, or CCV is
outside of the acpgance criteria. Technical corrective actions are described in the individual test SOPs. Refgi alstto
additional information.

General calibration guidelines are listed beloddditional informatim i s provi ded i n t hAeCZidrsdi v
SOPControl of Measuring & Test Equipme@OPADO013).

Understand the method requirements for calibration (minimum number of standards, etc.)

Use the correct calibration model (linear, seeorakr, etg.

Include all target analytes in the calibration standards and ssoonce standard

Analyze a calibration standard with a concentration less than or equal to the reporting limit.

Do not remove points from the middle of the calibration (only high ostawdard may be dropped).
Calibration is a singlevent process. A retest of a calibration standard must be performed immediately.
Documentation and resolution of calibration abnormalities is absolutely critical

1 If a second source standard is not available then a different lot(s) of the same standard(s) may be used. If aidifietentdidable then an
analyst who did not prepare the calibration standaaisprepare the calibration verification standard. The latter is an exception, and an attempt must
first be made to purchase a different lot from the same vendor whenever aseaoedstandard is not commercially available.

2 |n general, the concentien of the low calibration standard is equal to the reporting limit, because lesser values are qualified as estimated; howev
actual lab practice may differ and must be stated in the test SOP.
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10 CONTROL & STORAGE OF RECORDS & DOCUMENTS

A formal and systematic control of records and documents is necessary for accurately reconstructing the entire history of
any samplendguarantee the quality and defensibility of the data. All information pertaining to instatroerand

equipment, analytical test methods, and related laboratory activities, such as sample receipt, sample preparation, data
verification and data reporting must be documented, must identify all personnel involved, and must be readily understood.
All records, including those pertaining to calibration and test equipment, certificates and reports, must be maintained, and
the management system must facilitate the retrieval of all working files and archived records for inspection and validation
purposes.Documents and records must be safely stored (protected against fire, theft, loss, environmental deterioration, an
vermin) and must be held secure and in confidence to the client for a minimum of five (5) years. The hard copy of all
records and documeninust be maintained in a designated storage area with limited access. To the extent possible, hard
copies for the most recent two (2) years are storesitenand if necessary, may be moved testiff storage after two

years. Offsite storage conditis must meet the same criteria that apply tsitenstorage.

10.1

10.2

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

Workgroups

Changes made to any workgroup record (hardcopy or text file) must be documented.

1) 1 f a workgroup is fAdissolvedod to change the st
workgroup is then either neeviewed or reuploaded. In either case, the analyst is prompted in LIMS
to provide an explanation of why he/she is performing the task.

2) Changes to text files must be documented on the hard copy of the workgroup

Workgrowp data that is reiploadedor any reasommust first be deleted. If any of the data changes then a
new Run Approval report must be printed and attached to the hard copy of the workgroup, and the
workgroup must be rescanniéatecessary

Document Controbr other administrative personnel use a ruéiije scanner with its own PDF scanning
software to scan atlardcopy portions afrorkgroups.

1) Before the workgroup is scanned, the top page is reviewed to make sure it has both the AREV and
SREV initials anddates, and that errors have been properly corrected.

2) The person scanning tisorkgroupmust initial and date in the lower right hand corner of the front
page by the person. This provides a record of the scan date.

3) The workgroup is scanned to the ideated network directorgnd is then moved through an
automated process to the appropriate-@ay LabWeb directory, which is accessible to all
employees. When a workgroup is rescanned, the previous file is maintained. A copy will be
automatically crated so as not to overwrite any files and will have a letter appended; starting with
AA0 the first time the workgroup is rescanned.

The hard copy is filed by workgroup number in a storage box. rohedf the full storage box is labeled
with the year and the workgroups contained in t
Full boxes are consecutively numbered, transferred to a designated location and stored in numerical order.
Thestorage room is locked at all times. Access is limited and is tracked through an access logbook.

Workgroups moved to storage may be accessed; however, a checkout card must hold the place of the
workgroup in the file and must indicate who removed thekgmoup, the workgroup number, and the date
the workgroup was removed. When the workgroup is returned, then the checkout card is removed.

Electronic File Retention & Storage

All electronic records, stored either on instrument computers or on the near@dystematically backed up to
disk andtape. These records include Oracle data, instrument raw data, workgroups, client reports, instrument
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10.3

10.4

upload files, SOPs and other controlled documents, telephone records/voice mails, and department data.

10.2.1 Critical system dat a i ss[nta®rbtectioh Mahagdr.yThéMData Protectmh Madager is
configured to maintain data for a period of five years.

10.2.2 All archive data is moved to a secondary machine on a weekly basis. From there, it is backapeaufmto
provide additional data redundancy.

10.2.3 The tape from the first week of the month is pulled from service and placed in a securatediatéhour
fireproof safe that is |l ocated in the CFO6s off
ACZbds safety dep o Batetthatthisxapeohly cantainsodataftom DexemBef the
previous year to the present date.

10.2.4 At the conclusion of the calendar year, a master tape is made that comprises all of the data from Decembe
1% of the previous year through January'®1 the following (current) year. This d@onth span of data is
then moved to ACZ6s safety deposit box at a | oc
removed from the safety deposit box and itstents are destroyed. All data on the secondary machine
from prior to December®iof the previous year is removed from the system so that it is no longer included
on the weekly tapes.

10.2.5 Data that has aged five years is deleted from the system on a Wwasisly
Instrument Data Files

I nstrument raw data files are backed uplIDBAIiISaACZ6s I r
program that accesses local directories from instrument compéieb. night the program retrieves and backs up
individual data files from the specified directory on each instrument comgriterf er t o Backupéasl S OP
Archive of Instrument Data FildSOPADO044) for details.

Client Reports

10.4.1 Client reports are generated and signed electronically and are autdynatarald as a PDF at a
designated location on the network that has limited access. If a copy of any report exists on the network,
and a new report is generated, then the existing copy will be renamed so that it is not overwritten. This
way ACZ maintaing copy of all reports generated for a client.

10.4.2 Hardcopy documentation associated with a client project (CCOC, invoice, Login Review Form, etc) is
filed by project number and stored in the document storage location.

10.4.3 Electronic Diskette Deliverables (EL) are stored on the network at a designated location.

10.4.4 Changes to data may be necessary due to reporting requirements. These changes are made after the
routine workgroup approval step and may include changes to reporting qualifiers, QC Summarysgualifie
report notes, etc. A record of the change must
Log from the LI MS menu/ Reporti ng/ Rlemservice Palgipsr o v a
and Procedure$SOPADO043) for additional informiain.

10.4.5 The Change Log must be used when a reported parameter is moved from one workgroup to another. The
preferred way to do this is for a PM to either document the necessary changes in the Change Log and ther
notify the reporting department of the reqdiganges or notify the reporting department immediately
that a change is necessary. In the case of the latter, the reporting department makes the changes and thel
l ogs this action in the Ca@lanhSewicelPoligesand &ediiresr al s o
(SOPADO043).

10.4.6 Once a project has been invoiced, the working directory is moved to the designated archive network
location as a readnly PDF. If a project is uimvoiced, the project folder is copied back to the working
directory where changes mtake place.
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10.4.7 In general, changes are not allowed to projects (including compilation) if the project has been invoiced. If
a change needs to be made, the project must first-bevoiced. At the time of winvoicing, the user
must provide a reason inMIS to explain why the project was-imvoiced. This information is then stored
in the Oracle database.

10.5 Documents
10.5.1 Standard Operating Procedures
10.5.1.1 Refer to82.2 for additional information pertaining to SOPs.

10.5.1.2 Theoriginal master copy of each SOP is maintained through a combined effpht arfid
Document Control. Master copies are organized in #fingebinders, which are kept in the
Document Control office. An SOP Control Form (FRMQAOQO03) is kept with each nagig
and indicates each controlled copy of the SOP that was issued as well as the date and to which
lab(s) the copies were distributed.

10.5.1.3 When a new version of any SOP becomes effective, the master copy of the previous version is
retained and filed inhe Document Control office. All controlled copies of the previous version
are collected and disposed of. The collect date is documented on the SOP Control Form, which
is maintained with the associated master copy SOP.

10.5.1.4 A controlled copy of the SOP kept in each location the procedure is performed.

1) Each lab or department is issued one controlled copy of all relevant SOPs. The controlled
copy must not be removed from the assigned area for an extended period of time and may not
be photocopied. An aitional controlled copy of any SOP or individual replacement pages
of any SOP will be distributed upon request.

2) An SOP Revision Form (FRMQAO30) isquired for any change to an SOP occurring
between versions Any revision to a procedure must be notedtwe form and must be
approved byQA before tlanges may be implemented. Once the revision has been approved
by QA, the change must be initialed and dated by the pertinent department supervisor and all
employees performing the procedure. This serves@skentation that all relevant
employees have been trained to follow the revision. In general, anyone with a current DOC
must initial & date the revision. Once all necessary sighatures have been garnered, a copy is
made to store with each distributed totied copy, and the original revision form is placed
in the Ato be scannedod inbox. The revisio
the original revision form is stored with the SOP master copy. The PDF is copied into an
appendix at the end the SOP so that all revisions are reflected in LabWeb. All revisions
are incorporated into the SOP before a new version is releRseions areetained and
filed with theSOPversionwhich was effective during their implementation

3) To ensure outated information is not inadvertently used as a reference, an uncontrolled copy
of any SOP is not allowed unless issued)gy. Additionally, an electronic copy of any SOP
becomes obsolete and must be deleted from a network drive or email once theseffectiv
version has been uploaded to LabWeb.

10.5.2 When documents are found to contain conflicting policies or procedures, the more recent document will be
followed.

10.5.3 All controlled forms must be printed from LabWeb and may not be stored on a separate netwollk drive.
photocopies are used then any unused copies of the expired version must be disposed of as soon as a ne\
version is uploaded to LabWeb. This ensures that the effective version of any controlled form is in use at
all times.

10.5.4 Any controlled SOP(s) issué¢d an employee musk collected upon resignation or termination.
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10.5.5 Employees utilize an uncontrolled copy of ata IntegritySOP or QAP for initial or continuing training
purposes. All copies are collected following completion of the training session.

10.5.6 Only Document Control an@QA personnel are authorized to enter or edit data for a PCN.

10.5.7 The hard copy of each PCN report generated in LIMS is stored in aritgdginder that is maintained by
the Document Control department.

10.5.8 The original certificat®f analysis for any stock material, if provided, is attached to the hard copy PCN
report.

10.5.9 Accreditation certificates are scanned as a PDF to a designated network location. The original copy is
maintained byQA. Certificates arske. al so posted to ACZ6s

10.5.100riginal calibration certificates and related documentation for support equipment (including but not
limited to pipettes, thermometers, and glass micro liter syringes) are maintained by Document Control.

10.5.11 LIMS and other problems pertaining adre documented and managed by the electronic systemkdtealfed
Desk If an employee encounters a problem that requires attention, then that employee will submit a request
throughHelp Desk The request requires a priority to be assigned to the ajgpeopmployee(s) for
resolution. This system allows ACZ to track all changes made to computer systems. Reports are routinely
generated to evaluate the status and eventual resolution of computer issues.

10.6 Records

10.6.1 Records include, but are not limited td:lagbooks; phone logs; raw data, derived data, and calibration
data; training documentation (training forms, MDL studies, DOCs, etc.); proficiency testing results;
calibration and certification records; internal audit reports; external audit reporéstiv@r action reports;
management reports; and regulatory correspondence.

10.6.2 Records related to sample {ogare maintained as described in SOPARO

10.6.3 Raw data may include photography, microfilm or microfiche copies, computer printouts, magnetic media,
dictated observations, and recorded data from automated instruments.

10.6.4 Original copies of records, except those pertaining to analytical data, are maintaine@Bydéqgartment
or Document Control, and access is limited.

10.6.5 Relevant qualifications, trainirgkills, and experience of technical personnel are maintained in the
empl oyeeds training file.

10.6.6 Records such as transcripts, applications for employment, performance evaluations, etc. are maintained in
the personnel files, which are stored in the secofftck of the CFO.

10.6.7 The DOC certification statement (FRMADO28)itial method training form (FRMQAO004)General Lab
Practice Training Form (FRMQAO047), and Method Calibration Training Form (FRMQA#&d)led
with the workgroup if the DOC was loggéd otherwise, th&OC package is filed in the method files.
An analyst training spreadsheet referencing training dates and documentation locations is maintained on a

public drive.
1068 Each empl oyeebds | egal name, | e g adNewEnplayeetCheacldist an
( FRMADO43) . The form is maintained inCEhse empl

office. A master signature/initial log is maintained for anyone employed at ACZ prior to the
implementation of FRMADO043.
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10.6.9 Each Orgaic Instrument ICAL data package is scanned to the designated network directory asrdyread
PDF and the hard copy stored in labeled boxes. ICAL information that needs to be attached to any
subsequent workgroup(s) must be printed from the PDF.

10.6.10Logbooks must be maintained and controlled as described in SOPADO013.

10.6.11Project Managers are responsible for maintaining all emails pertaining to a client and/or project. Refer to
A CZ 6 s Cler® Pervice Policies and Procedu@&OPADO043).

10.6.12Changes to electronrecords must be traceable to the individual who made the correction, and the reason
for the change must be provided. Erroneous entries cannot be destroyed by methods such as overwritten
files.

10.6.13Record Storage and Retention

10.6.13.1 The minimum retention perioof five (5) years may be increased dependent upon client
request, regulatory requirement, or civil action order.

10.6.13.2Records stored by a computer must have hard copy orpvatected backup copies.

10.6.13.3Records stored only on electronic media must be suppoytétk hardware and software
necessary for their retrieval and utilization in the proper format.

10.6.13.4Records stored on electronic media must be stored in a way to provide protection from
electronic or magnetic sources.

10.6.13.5Scanned workgroups and client reports lzacked up to an affite electronic data vault, which
is secure, fireproof, and equipped with data redundancy. Electronic data backups occur daily
(including Saturday and Sunday) after 12:00 &wach month a tape of all ACZ data is stored
in a bank sadty deposit box.

NOTE: Data files that precede June 1, 2005 are stored to tape and/or DVD, which are kept in a
bank safety deposit box.

10.6.13.61f there is a change in ownership and/or a change in location, all records and documents will be
made available to lhccrediting authorities for five (5) years. Under no circumstances shall any
records or documents be destroyedll records and analyses performed that pertairiNtio
accreditation are subject to inspection by The accrediting authorities during tHise (5)
year period. A new owner of ACZ will assume possession of all records and documents.

10.6.13.71f ACZ goes out of business, all records and documents will be stored and maintained according
to protocol in a location to be determined at the time of cbosAtl records will be maintained
for at least five (5) years and will be made available to all accrediting authorities.

10.6.14 Access to Archived Records

10.6.14.1 Access to archived information must be documented with an access log. A log is kept in each
storage locéon, and any person entering a storage location must provide the required
information in the log.

10.6.14.2Hard copy records are stored in a locked environment with limited access. When a record is
removed from its | ocat i on,toirdicaieavhoereamovedithe c ar d
record, the date the record was taken, and a description of the record. The card marks the place
in the storage box, and when the record is returned the card is pulled from the box.

10.6.14.3Any changes to be made to archivaectronc data will require assistance from IT to do so.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Page38 of 102

10.7

10.6.14.4 Electronic data that has been archived to a more permanent gliedi& {ape) is stored in a
bank safety deposit box. Access is limited and must be documented in the logbook maintained
by Document Congi.

10.6.15Record Disposal
10.6.15.1Records are disposed of in a manner to ensure client confidentiality.

10.6.15.2 Stored records will be reviewed to determine which ones can be destroyed. Any record older
than five (5) years from the current date will be destroyed, unliess iequest, regulatory
requirement, or civil action order dictates otherwise.

Computer Data and Records
10.7.1 Network File Server

Computer files pertaining to all aspects of ACZds &
employe | ogs on to the ALABO domain. Each empl oyee h
may be enforced. No Aguestd |l ogon is permitted. E
security is enforced through privileges graniethese groups. An employee is granted access to files that pertain

to their job functions Other files will be granteckadonl v or no access as appropri

Data generated and reported by ACZ is extremely confidemtibiree company may be liable for the
consequences of the release of this data to any unauthorized pEneamplementation of password security is
not arbitrary and ensures data is protected and cannot be disclosed to outside parties. Weak, ypasamgidg
make this scenario more likely.

In general, the network will prompt employees to change their password every 30 days. The password must be at
least five (5) characters. Numeric characters are optional. Passwords may not be shared efitiployees.

The use of another employeebds password (with the ex
grounds for disciplinary action.

10.7.2 LIMS Server

1) Information stored iLIMS consists of all sample and client information needed fortoalay
production activities. The information is stored in an Oracle database. Access is controlled through
membership in figroups. 0 Empl oyees may wupdate
responsibilities. Otherwise, information is regid to reagbnly access or no access.

2) No modi fications to data can be made through
unless a CAR or Help Desk ticket is submitted or documentation is provided on the hardcopy of the
workgroup. Unauthorizd applications includany form of direct database manipulation

3) Tracked changes will be audited on a regular basis by the QA department or its designee to ensure
sufficient information is being supplied as to why changes occur. The explanations imoist be
professional and specific.

10.7.3 Docs Server

Access to the docs server is ready and is permitted through Internet Information Services (1IS) authentication
and is logged in lIS log files. The server is updated on a regular basis by automated scripts
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11 ELEMENTS OF QUALITY CONTROL

A critical focus of ACZ6s quality control policies and
processes to determine matrix effects and to evaluate laboratory performaaliy. cQutrol samples are typically analyzed

with every batch of environmental samples. Each test SOP provides detailed information regarding quality control sample
types, acceptance criteria, and corrective actions, if applicable to the procedurieetsdhre requirements of the method

and/or other regulatory authorities.

Performance control samples demonstrate precision or accuracy and exjuésmoubl events. Matrispecific control

samples indicate possible effects of the matrix on megieddrmance and may also identify data asantrol or owof-

control. Data that is outf-control dictates corrective action ranging frorergraction / reanalysis to reporting data with
qualifiers. In general, the corrective action specified irstB8 must be performed if any quality control sample does not meet
the acceptance criteria. Data associated with failed quality control cannot be qualified after the initial analysis without
acceptable justification.

To the extent possible, client sdegare reported only if all quality control measures are acceptable. If any measure is outside
of the acceptance criteria, and the data will be accepted and reported to the client, then the appropriate datarmsiliber(s)
assigned to all associatsamples. The list of current extended qualifiers is maintained in the LIMS database.

11.1  Method Performance

11.1.1 Negative Contral Prep Blank (Method Blank)

The prep blank is used to assess possible contamination introduced during sample pstepssiAgorep blank is

prepared using Type | water or other similar matrix similar that is free of the target analyte(s) and contains all reagents
in the same volumes used to prepare the client samples. The prep blank must be prepared, procesgegtiand anal

the same manner as the associated client sanidsss specified in the test SOP, sample concentration may not be
corrected for the prep blank value.

While the goal is to have no detectable contaminants, each prep blank must be carefuiddeasmtoahe nature of

the interference and the effect on the analysis of each sample in the batch. Contamination in the prep blank results fro
four principle sources: the environment the analysis is performed in; the reagents used; the suppliesard app

used; and the analyst performing the analysis. Contamination sources vary and the test SOP must be referenced to
determine the appropriate corrective action(s).

When contamination is suspected, the source(s) must be investigated and measuresdaket, minimize or
eliminate the problem, and associated client samples must be reprocessed and reanalyzed. Alrematiadya
with the appropriate qualifieéf reprocessing and reanalysis is not possible or if one of the following caipgplias:

i) The concentration of a target analyte in the blank is at or above the acceptance limit and the measured
concentration of the analyte in an associated sample is greater than 10 times the measured concentration of
analyte in the blank.

i) The concefration of a target analyte in any associated sample is less than the MDL.

iii) Corrective actions could not be performed or are ineffective. Thoroughly document any corrective action
taken and the outcome.

11.1.2 Positive Control
11.1.2.1 Laboratory Fortified Blank (LFB)

An LFB is required for methods that do not include a Laboratory Control Sample but include a fortified
matrix (spike). The LFB is an aliquot of reagent water to which a known quantity of each target analyte is
added. It is treated exactly like a clisaimple, and its purpose is to determine whether the methodology
is in control, and whether the laboratory is capable of making accurate and precise measurements. When
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the acceptance criteria for the LFB are exceeded (i.e. high bias) then any asshemtsaneple with a
measured concentration less than the MDL may be accepted and reported with the appropriate
qualification.

11.1.2.2 Laboratory Control Sample [LCSW (Water) or LCSS (Soil)]

The performance of both sample preparation and analysis of each batoplenay be monitored by an

LCS. The LCS is a matrigpecific standard (whenever possible) of known analyte concentration(s) that
may be prepared by the laboratory or purchasednaiie. The LCS must be carried through the entire
preparation and analgil schemes with the client samples. Analysis and evaluation of the LCS allows for
confirmation of the applicability of the preparation procedure to the analytes. Evaluate data using the
following guidelines:

1)  When only an LCSW is analyzed, the resultsstbe within the acceptance limits or the entire
batch of samples must bepeepped and retested.

2)  An LCSW duplicate (LCSWD) may be prepared and analyzed with the batch, typically in lieu
of a matrix duplicate or spike duplicate. Data is acceptabie iECSW and/or LCSWD is
within the acceptance limits and the RPD pas#esociated samples must beprepped and
reanalyzed if either of the following occurs:

/:A LCSW/D RPD fails the acceptance criteria specified in the SOP.
A % R of both the LCSW and LO#D is outside the acceptance limits.

3)  For asolid or sensolid matrix, an LCSS and LCSSD are prepared and analyesldata is
acceptable if the LCSS and/or LCS&i2within the acceptance limits and the RPD passes.
Associated samples must bepreppel and reanalyzed if any of the following occurs:

A LCSS/D RPD fails the acceptance criteria specified in the SOP.
A % R of both the LCSS and LCSSD is outside the acceptance limits.

4)  When the acceptance criteria for the LCS are exceeded [i.e. high biaghthassociated client
sample with a measured concentration less than the MDL may be accepted and reported with
the appropriate qualifier.

5) Refer to811.1.3.3for additional information regarding data assessrwrgolid-matrix
workgroups prepared with both LCSS/LCSSD and MS/MSD.

11.1.3 Sample Specific Controls

The effeciof different sample matrices on the performance of any method can be profound; therefore, matrix spikes,
duplicates, and surrogate compounds aatyaed to evaluate matrix effects on data quality. Each SOP includes
specific information regarding the usage and evaluation of reegific QC samples and also states the required
corrective action to take if any matrix QC fails.

ACZ provides analytal services to numerous and varied clients; therefore, the possibility of routinely favoring one
client is highly unlikely. Over the course of time, no single matrix type will always be spiked or duplicated, and no one
client will be selected for a highercentage of spiked or duplicated samples. If either of these occurs, it is due entirely
to chance. Samples are selected for a workgroup by due date or priatityy client and are presented in the

waorkgroup in increasing numerical order accordmgroject number. A client's samples will be grouped together

within the batch in this way, a single client cannot be selected for a spike or duplicate, unless all of the client samples
in the batch are from the same project. ACZ recommends thetdhst, to the extent possible, select samples to

spike or duplicate that are representative of the workgroup. Analysts are not to associate QC with a client sample
known to be or believed to be any type of blank or Proficiency Testing saBgleral gceptions exist for selecting
samples for spiking or duplicating:

% Corrective action for Recommendation #5 cited in thHe&22ADHS audit report.
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1 A sample is not spiked or duplicated if the volume is inadequate, and the client sample and QC sample(s) would
require dilution; however, if no other option is available then the clierglsaandDuplicatesshouldbe
prepared and analyzed on #zme dilution whenever possible. Matrix spikes will not be accepted on different
dilutions (minor d.f. variations in soils samples are acceptable) unless no other alternative exists. The data must
be qualified in this event.

2 Use the same weights (or as similar as possible) to prepare duplicates of solid matrix samples.

3 A client may request that one or more of their sa
when the sample Isgged in to notify the analyst that QC must be performed for a specific sample or project. If
a client requests that their sample(s) be spiked or duplicated thewih@Zcommodate the cliefdr a fee

4  Areactive sample is unpredictable and i9arphoice for spiking or duplicating.

5 APT sample is not a realorld sample and is a poor choice for spiking or duplicating, because the data does not
provide any useful information about possible matrix effédthen selecting samples for batch QEls as
spikes or duplicates, PT samples should be avoided. If insufficient volume exists to spike or duplicate any other
samples in the batch, it is appropriate to select a PT sample. It is better to use the PT sample for a duplicate than
spike if thischoice is presented. If a batch consists solely of a PT sample, QC designed to assess matrix effects is
not required (e.g. spike, SDL); an assessment of precision is still required (if mandated by the test SOP) and may
be accomplished by duplicating tR& sample, or preferably, running a duplicate of the positive control.

11.1.3.1 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical composition and
behavior in the analytical process, but are not normally foundviroemental samples. Surrogates are

included in the scope of Organic methods and are used to evaluate accuracy, method performance and
extraction efficiency and shall be added to environmental samples, controls, and blanks, in accordance with
the methodequirements.

Whenever a surrogate recovery is outside the acceptance limits, the corrective action(s) stated in the test SOP
must be performed. If corrective actions could not be performed or are ineffective, then the appropriate
qualifier is applied tdhe sample results and reported to the client.

11.1.3.2 Matrix Spike Samples

A matrix spike sample (however named) is used to determine the level of bias (accuracy) associated with a
particular matri x. For the purx osspeisk eo,f arhd si M
a matrix spike duplicate. Spikes are prepared by adding a known and appropriate quantity of each target
analyte to a replicate aliquot of client sample.

The required analytical frequency is specified by the method arretiigating entity and is indicated in the
test SOP. Each result is evaluated against the acceptance criteria, and matrix effects are determined and
reported to the client. The following evaluation criteria apply to spikes that are subjected tongy@tegsi

and posdigestion spikes (analytical spikes).

e Percent Recovery (%R) is considered for all spikes.

e %R is evaluated only if the theoretical concentration in the spiked aliquot is greater than or equal to
the reporting limit; otherwise, eaelssociated client sample must be reported with the appropriate
qualifier, regardless of %R.

¢ [f %R for the MS and/or the MSD is outside of the acceptance limits, the RPD passes, and all other
pertinent prep and instrument QC passes, then each assolistesample may be accepted and
reported with the appropriate qualification.

11.1.3.3 Matrix Duplicates and Matrix Spike Duplicates

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Page42 of 102

The matrixspecific precision associated with an analysis is determined through the use of a matrix duplicate
(DUP) or spike dplicate (MSD), which are performed at a frequency specified by the method or other
regulating entity (refer to the specific test SOP). The results are evaluated, and the matrix effect on precision
are determined and reported to the client.

et eeeeeteeeeeeeeeeeeeeeeeeeeeeaeseeeeeeeeeeeaaa—teeeeeeeeeeeaana_———eeeeeeeeeaa—atateeeeeeeeeaannrareeeeeeeeannnnrraneees Relative
Pecent Difference (RPD) is considered for all duplicates exceptirinking water samples for
radiochemical analyse§1(2.4.9.

& et oot eeeeeeeeteeesheeeesheeeeieeeeeEeeeesseeseseeiateeeiseeiateteaseteaareeeaneeeaaneeaabeeeaReeeabeeeaneeeareeeanreennnes RPD for a
spike duplicate is evaluated only if the observed concentration isrgreater equal to the reporting
limit; otherwise each associated client sample must be reported with the appropriate qualifier.

e RPD for a matrix duplicate is evaluated only if the observed concentration is greater than 10 times the
MDL,; otherwise each asciated client sample must be reported with the appropriate qualifier, regardless
of RPD.

e eeeeeeeieeeeeteeeeseeeesteeeasereiteeeaseeeatteateeeanteea—eeeaseeeanteeaaneee ettt o teeeanteeenteeeanreeanreeeanreennnes In the absence
of other contributing factors, a DUP failure for a solid or seotid matrix is attributed to nen
homogeneity of the sample, and each associdated shmple may be reported with the appropriate
qualifier.

¢ For an aqueous matrix, if the DUP fails then all associated saamaleése-BUMMUSt be retested. If
permitted by the instrument software the sample and DUP can be reanalyzed at the emalgEibéna
lieu of retesting all associated samples.

agueous matrix, if the MS/MSD RPD fails then the associated samples must be reanalyzed. If permitted by
the instrument software the sample and MS/MSD can be reanalyzed at the end of tisarahelysf
retesting all associated samples.

e If applicable, evaluate the LCS/LCSD if the RPD fails for a matrix duplicate or spike duplicate. Each
associated client sample may be reported with the appropriate qualifier if the LCS/LCSD meetsithe criter
stated irg811.1.2.2

® et ee e eeeeeeeaeeeeaeeeeaeeeeaeeeeaeeeaeeee et e eeeteeea et e ea e e et e et aranas For a solid or
semisolid matrix, if both the LCSS and LCSSD recoveries pass but the RPD fails, then acceptable
precision may be demonstrated by a passing RPD for the MS/MSD, arabsaciated client sample may
be reported with the appropriate qualifier.

11.2 Instrument Specific Controls

All data must be associated with a passing instrument calibration and initial calibration verification. To the extést possib
all data must be agsiated with passing continuing calibration verification. If the initial calibration verification results
(ICV/ICB) are outside of the acceptance criteria, then the source(s) of the failure must be ideatiisgargorrective

action(s) performed, arttle instrument recalibratéfdnecessarpefore proceeding with sample analysis.

If the continuing calibration verification results (CCV/CCB) do not meet the acceptance criteria then the source(s) of the
failure must be identified and corrective ac{g)rperformed, including recalibration if necessary, before continuing with
sample analysis. If reanalysis of any sample(s) associated with failing calibration verification is not possible then the
associated data must be reported with the approprialificgimn.

For instruments that permit the analysis of subsequent workgroups using the most recent calibration, two (2) consecutive
attempts of the opening CCV/CCB are allowed. If both attempts fail to produce acceptable results then the sthece(s) of
failure must be identified and corrective action(s) performed, including recalibration if necessagycbefmencing
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sampl e anal ysi s. If a CCV retest fails and the instru

before contiuing with analysis.

Unless stated otherwise by the test SOP, passing calibration verification must always bracket all batch quality control
samples, and results for additional instrument check standards, if applicable, must be within the accepiarstatexté

the SOP. However, when the acceptance criteria for a CCV or CCB are exceeded (i.e. high bias) any associated client
sample with a measured concentration less than the MDL may be accepted and reported with the appropriate qualification

11.3  Other Control Indicators
11.3.1 Internal Standards

Internal Standards (ISe measured amounts of certain compounds added after preparation or extraction of a
sample to be analyzed KBC/MS or ICPMS The ISis an analyte not likely to be found in the environhaard is

used in a calibration method to correct sample results affected by column injection losses, purging losses or
viscosity effects. The IS is added to client samples, controls and blanks in accordance with the method
requirements. When the resulte autside of the acceptance limits for applicable quality control samples,

corrective actions shall be performed. Once system control has been reestablished, all samples analyzed while th
system was malfunctioning shall be reanalyzed. If correctiv@aotould not be performed or are ineffective then

the data for each client sample must be appropriately qualified on the final report.

11.3.2 Trip Blank

The trip blank is a sample container filled in the laboratory with Type | water that is shighectctilection site

in the sample cooler, returned to the laboratory, loggednd analyzed in the same manner as the client samples.
With the exception of H§.631, trip blanks are not opened in the field. If a target analyte is detected in the trip
blank then the appropriate data qualifier is applied to pertinent results from those samples returned to ACZ in the
same cooler as the trip blank. Trip blanks are typically prepared f@6Blf, Cyanide, and VOA samples.

11.3.3 Instrument Blank

The instrument lank is an aliquot of Type | water processed only through the instrument steps of sample analysis
and is used to determine presence of instrument contamination. For Organic instrument methods, neither surrogat
nor IS standards are added.

11.3.4 Equipment Blank

An equipment blank is provided by the client andssdto assess the effectiveness of equipment decontamination
proceduresType | watelis poured into (or over) or pumped throughghenplingdevice, collected in a sample

container and transportedtte lab to be analyzed for all parameters requested for the environmental samples collected
at the site. If any target analyte is detected then all associated sample results must be qualified on the final report.

11.3.5 Ambient Blank

The ambient blank corsts of Type | watempoured into a VOA vial at the sampling site (in the same vicinity as the
associated samples). Itis handled like an environmental sample and transported to the laboratory for analysis.
Ambient blanks are prepared when samples are &malyzed for VOA analytes and are used to assess the potential
introduction of contaminants from ambient sources (e.g., active runways, engine test cells, gasoline motors in
operation, etc.) to the samples during sample collection. The frequency ci@olier ambient blanks is specified in

t he c | i-sampting glan &nd &d not required for all projects.

11.3.6 RadiologicalTracers& Carriers
Radiological tracerand carriergre used foradiologicalanalyses. Theontrolreacts in the same manreer the

target isotope and is used to assess analyte recovery. The tracer is added to client sa@@lesamndrdance
with the requirements stipulated in the test SOP. Because the tracer recovery has a direct impact on the LLD, the
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12 EVALUATING QUALITY CONTR OL SAMPLES

In general, acceptance criteria for quality control samples are mgpleadic; howevergompliance with theequirements

of clients and regulatory or other accredijtagencies must also be demonstratednediate corrective action must taen

if any quality control is outside of the acceptance criteria. Appropriate corrective actions are described in theTiesh&OP.
extent possible, client samples are reported only if all quality control measurements are acceptable. If angjabfitgasure

is outside of acceptance criteria, and the data must be reported, then all samples associated with the failed QC meakt be repo
to the client with the appropriate data qualifier(s). Clients will occasionally request limits differertidsmirt a published
method.Devi ati ons from ACZ6s policies pursuant to client r
held liable in the event such deviations do not meet client regulatory needs.

For methodghatpermit theuse of control charts @o not specify acceptance criteria for quality control measurement,

limits may be generated by plotting historical dagang a minimum of 20 data poirdbtained from analytical processes
considered in controlThe processoffjee ct i ng data points relies heavily on
activitiesare therefore restricted to supervisors and experienced anaMbfsoints must be associated with passing
calibrations and calibration verificati¢s). Datapoints with known anomalies must be rejected. Data points should not be
rejected solely because thieyl acceptance criteriaControl chart documentation must clearly indicate rejected data points.
ACZbs LI MS h querying and tetridvingtstgrical data for control chart applicationSontrol chart limitsare

typically set afN  3All control chart limitsarereviewedand approvetly the QA department prior to implementation.
Whenpossible a comparison tprevious limits is included in the review and nieagm the basis for rejecting new limits

and requiring aninvestigatio of t he anal yti cal systembébs condition. Pr
Default acceptance criteria established by the Arizona Department of Health Services (ADHS) may be used in lieu of generatir
a control chart to establish limitsplvever the SOP must specify which limits are in is€dOTE: For all data evaluation,

final results ending with 1L 4 are rounded down and results ending witt®%are rounded up.

12.1  Accuracy
Accuracy i s def tomespdndendeetwishdneeasdredyalumndthe trfe or expected value of the quantity

of ¢ o nQoetrol samples (LCS or LFB) and spiked samples are analyzed with every batch of samples or as stipulated by
the specific test SOP to assess accuracy and matrix effects.

. Percent Recovery (%R) for a control sample is calculated as follows:
%R =M x 100 Where: M = Measured concentration of the control sample
S S, = True value of the control sample
. Percent Recovery (%R) for a spike is calculated limsfs:

%R=MTS x100 Where: M= Measured concentration of the spiked sample
S S = Measured concentration of the sample aliquot
S, = True value of the spike concentration

4 Arizona Adiministrative Code (A.A.C.), Title 9, Ch. 14, Article 6, Exhibit Il (December, 2006)
"Quality Assurance of Chemicileasurements," Taylor, J., 1987

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Page46 of 102

12.2  Precision

Precision is def i nagmeemanschdiactéristic al indgpereent nedsuremeritsiasthe result of repeated
application of the process under specified conditdafons. 0
samples or as stipulated by the test SOP tordite the precision associated with the analysis. If any method does not specify
acceptance criteria for the RPD, then default criteria of RRDis used (a value that rounds to 20 is acceptabldje

Relative Percent Difference (RPD) as an absefiige is calculated as follows:

|IRPD|=_(SiD) x 100 Where: S = Sample Value
[(S+D)/2] D = Duplicate Value

12.3  Other Calculations

e Solids Dilution Factor (assume 100% solid for fa
Dilution Factor = \Y Where: V = Final digestate volume, in mL
(W)(% solid) W = Sample weight used, in g

%solid = %solid or air dry solid, as a decimal

e Sample Concentration for Solids:

¢ wetweight [biota tissue, fruit or vegetable matter, etmy/Kg =DF*C *V
w

¢ dry weight [plant matter, grasses, solil, sludge, etc.]: mgfK§F * C * DF
Where: DF = instrument dilution factor
C =raw data Jae, in mg/L
V = Final volume of digestate, in L

W = sample weight used, in Kg
SF = soil dilution factor

e Percent Difference for Serial Dilution (SDL):
|%D]| =[1i (s *5)] x 100
[
Where: | = initial samie result
s = serial dilution result (raw data value)

SDL calculations in LI MS, Aisdo is multiplied

For
Aifound valued to calcul ate %D.

12.4  Radiochemistry CalculationdNOTE: Formulas for error, LLD, &ctivity in theindividualt e st S OP&s s ur
the general equations detailed below.)

12.4.1 Activity

> ADHS Information Update #87 (July 7, 2005)
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The results of radioactivity are typically reported in terms of activity per unit volume or mass. Units are normally
expressed in picocuries (pCi), whidajual 2.22 disintegrations per minute (dpm). Specific formulas to determine
activity are in the SOP for each method. The general formula is as follows:

C = Rnet

IK3283D

Where: C = activity per unit volume (pCi/L)
Rnet= net ounts per minute
e = counting efficiency, cpom/dpm
y = chemical yield
i = ingrowth correction factor
v = volume or mass being counted (L)
u = units correction factor, 2.22 for cpm to pCi

12.4.2 Counting Error

Radiochemical data are considered incompléteowt reporting associated random and systematic errors. For this
reason all radiochemical results should be accompanied by a counting error at the 95% confidence level (1.96*standatr

deviation). The general counting error formula is as follows:

_196(R,/t1* B/t2)"”

() ¢ PXvXu)

Where: E = counting error
R, = gross sample, cpm
t; = sample count duration, min
B = background, cpm
t, = background count duration, min
e, v, i, vandu are as previously defined.

12.4.3 Lower Limit of Detection (LLD)

LLD (also referred to as Minimum Detectable Activity or MDA) is considered the smallest quantity of sample
radioactivity that will yield a net count for which there is agegermined level of confidence that radioactivity is
present. At the 95% confideniewel, the following equation calculates the LLD for any single nuclide. The
calculation uses the standard deviation for the background counting rate, assuming the sample and background
counting rates should be very similar at the LLD. The formuladtarohining LLD is as follows:

4.66S

LLD o5~ T}}:

Where : LLD g5 = Lower limit of detection at the 95% confidence interval
S = Standard deviation of the instrument background counting rate, cpm
e, VY, i, vandu are as mviously defined

12.4.4 Precision
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The normalized absolute difference, or Replicate Error Ratio (RER), between the sample and the laboratory duplicate,
given by the following equation shall be used to determine that results do not differ significantly whareddmp
their respective 2* sigma uncertainty.

Sx—Dup
J(S%,.,)* +(Dup,,)’

Where: Sx = sample concentration in pCi/L
Sxerror= Sample counting error (in pCi/L) at the 95% confidence level.
Dup = duplicate concentration in pCi/L
Duperror = duplicatecounting error (in pCi/L) at the 95% confidence level.

RER= <2

NOTE: For Radchem samples, both RPD and REdy beused to evaluate precisioRPD is the default

assessmerfibr Drinking Water sampleRER is the default assessmemt fionDrinking Water sampledata for

both RER and RPD are uploaded to LIMS for all analyses. Use the following guidelines to correctly assess
precision. Furt her det ashduldbe eonsaltedoto ensure data for eaam wokkGraup sV
is correctly evaluated. @to LabWeb Wiki \ Analytical DepartmentsRadio Chemistry.

Drinking Water:

RPD< 20, RER < 2.0 Precision is judged to be in control

RPD< 20, RER > 2.0 Precision is judged to be in control;

RPD > 20, [sX] < 5x [LLD], RER < 2.D Precision igudged to be in control; qualify data.
RPD > 20, [sx] > 5x [LLD], RER> 2.0 Precision of the prep batch is questionable.
RPD > 20, [sx] > 5x [LLD], RER < 2.0 Precision of the prep batch is questionable.

Non-Drinking Water

RER < 2.0, RPXx 207 Precison is judged to be in control.

RER < 2.0, RPD > 20 Precision is judged to be in control;

RER > 2.0, RPx 207 Precision of the sample prep batch is questionable.

RER > 2.0, RPD > 20 Precision of the sample prep batch is questionable.

RER > 2.0, [sxp 5x [LLD], RPD< 207 Precision is judged to be in control; qualify data.
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13 VALIDATION & REVIEW  OF ANALYTICAL DATA

ACZ has the responsibility to always provide the best data possible to ensure our clients can makd sostadfactive

decisions regarding public health and the environment. In order to generate and report reliable data, the analytioaédystems
need to be properly functioning, and the review process must be conducted in a manner that is logisahatderand would

be defensible if subjected to legal scrutiny. Decisions regarding data quality must be meaningful and must be backed by good
science and sound professional judgments.

The entire validation and review process encompasses more thgregalehting the final results for client and quality control
samples. To this extent, the necessary steps must also be pedgoomegisample preparation or analysis to ensure the quality
of the data. Following sample analysis, data is uploaded tdfiS database and then submitted to a variety of process chains
such as calculations, rounding, application of qualifiers, etc. A-tau#tl data review process is utilized to verify the uploaded

analytical data meets all documented ACZ requirementgldas any clienspecific quality objectives. At a minimum, the
validation process must include the following steps, as applicable:

¢ Monitor the expiration dates for all stock, intermediate, and working standards, reagents, and chemicals.

e Prior to andysis, determine that holding times have not been exceeded. Unless otherwise specified by the test SOP,
sample preparation and analysis must be completed within the holding time.

e Prior to analyzing samples, verify the correctigetind operation of thastrument or equipment. Perform calibration,
maintenance, and optimization as necessary to ensure proper functioning.

¢ In general, for QC frequency of 1 perl0 or less client samples, the first set of QC is associated with sdr@iplés 1
there are feer than 20 samples in the workgroup, then the remaining client samples are associated with the second set ¢

QC.

e Before completing workgroup creation, verify the correct PCNs and/or SCNs have been entered. Percent recovery for
control samples and sjgi& is calculated using the information in LIMS for each.

o Verify the proper suisample (green dot, yellow dot, etc.) is being used for preparation or analysis.

0 Notify the supervisor or Production Manager as soon as possible if a sample cannot e locate
o Document on the bench sheet if a-sample other than the type indicated in the SOP is used.

o Clearly label tubes, beakers, autosampler cups, etc. to identify the sample (and dilution factor, if applicable).
¢ Manage sample volume to ensure all asedyfrom a bottle type can be completed.
¢ Document all dilution factors at thene the dilution is performed.

e Record complete and accurate observations, as necessary, when an analysis, sample preparation, or sample matrix
unusual or problematic.

e Ensure transcription errors do not occur. Verify all data manually entered into LIMS is correct before completing the
upload process.

e The calibration workgroup must be associated with all subsequent workgroups. Record the calibration workgroup
number (oicalibration file name) on the data review checkilist.

e Provide complete traceability for all standards and reagents used for sample preparation and analysis.

¢ Quality control samples must be treated in the same manner as client sample, including preparatio
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o [fitis necessary to perform a calculation manually, use the values in the raw data [do not truncate] and then round the
final result to no more than three (3) significant figures. If the final result passes the acceptance criteria thé&p(pass the
in LIMS and note on the data review checklist that it passes.

e LIMS performs several additional QC calculations on the approved data including cation/anion balance (CAB) checks,
calculated TDS versus actual TDS ratios, and Total versus Dissolved Tat@®Rroject Manager may update the status
of the pertinent sample(s) to REDO if one of these calculations indicates a discrepancy with the associated data.

o [f two attempts fail to produce acceptable data then notify the supervisor or Production Maftageaking further
action. It may be necessary to first determine if a larger problem is interfering with the analysis. Investigaterthe proble
before qualifying the associated data.

¢ [fthere is an indication that the analytical system is out dfaicthen the issue(s) must be investigated. Notify the
supervisor immediately. Conduct troubleshooting in an organized manner.

e All data must be reviewed initially in LIMS [AREV] by the analyst who performed the analysis or by another qualified
individud who has previously been granted approval. The department supervisor or another qualified individual
performs the secondary review [SREV]. The following are data review guidelines:

1 A data review checklist must be completed during the review procesiy al items listed and note any errors,
problems or noitompliances and the corrective action(s) taken.

2 If applicable, review the raw data to verify the analytical system was in control and to ensure no anomalies exist.
Check for notes on the bensheet regarding the preparation or analysis.

3 For client samples and quality control samples, ensure all results are within the measurement range and are bracket
by a passing calibration and passing calibration verification [ICV/ICB or CCV/CCB]. Saaipks outside of the
measurement range must be appropriately qualified if reanalysis is not possible.

4 The corrective action specified in the SOP must be performed if any quality control sample does not meet the
acceptance criteria. Data associated faitbd quality control cannot be qualified after the initial analysis without
acceptable justification.

5 Data is more acceptable if the preparation and anagseperformed within the holding time. If reprep or
reanalysis will be conducted outsidettoé holding time, check first with the supervisor.

6 Confirm all dilutions are appropriate. A reasonable explanation must be provided on the bench sheet if a sample
was diluted and the value is less thanghantitationimit (refer also tog15).

7 If the initial analysis indicates possible positive or negative matrix interference then the sample(s) should be
retested on dilution to confirm. The sample needs to be retested only oiidftartgackground effeds still
evident, then note the event on the data review checklist and qualify the associated data.

8 If a spike fails, determine if the sample concentration is disproportionate to the spike added. If the analyte
concentration in the sample is > 4x #pike added then note the failure on the checklist and appropriately qualify the
associated samples.

9 If a spike recoverguggestthe sample was not spikedatrix interference must be confirmed prior to qualifying
samples. If matrix interference canbetconfirmed, then fprep/retest all associated samples.

10 Each associated client sample must be appropriately qualified if the matrix spike, matrix duplicate or spike duplicate
data cannot be used for validation purposes.

11 Confirm failed QC by verifyindghe correct PCN or SCN was entered. Make corrections if necessary before
proceeding with data review.
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12 Verify all assigned qualifiers are appropriate. Does use of a particular qualifier make sense? Could data be defende
using the qualifier(s) assign&althe scenario or problem?

13 If a case narrative is necessary, the reason for accepting and reporting the data must be sound and logical. Provide
sufficient and accurate verbiage to ensure the data is legally defensible.

14 If a sample was retested in trasre workgroup, verify the correct data will be reported. All other data for the
sample must be failddLIMS cannot report multiple data for the same sample.

15 Confirm all samples have the correct status (PASS, FAIL, REDO, REDX) before completing thepregiess.
For multiparameter workgroups, all analytes must have the correct status.

16 Refer also t®11 for data evaluation criteria.
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14 DETECTION LEVELS

Current practice ientifies several detection levels, each of which has a defined purpose: Instrument Detection Limit (IDL),
Method Detection Limit (MDL), Reporting Limit (Rl )andPractical Quantitation Limit (PQL). The MDL afQL are

stated in each test SOP and are stéjii accordingly in LIMS when data is uploaded to reflect the use of smaller sample
volume (dilution) or larger sample volume (concentration).

14.1  Instrument Detection Limit (IDL)

The IDL is the concentration of substance that produces a signal greatérégastandard deviations of the mean noise

level or the concentration that can be determined by injecting a standard to produce a signal that is five timestthe signal
noise ratio. The IDL should always be below the MDL and is not used for complegoréng, but is useful for

estimating the amount of analyte needed to produce a signal in order to calculate an estimated method detection level and
for comparing the attributes of different instruments.

14.2  Method Detection Limit (MDL)

The EPA definesth MDL as the fAmini mum concentration of substan
and reported with 99% confidence that the analyte conc
that any substance detected at aceatration equal to the MDL is 99% likely to be present, but it also means there is a 1%
chance that the substance will be considered falsely present (false positive). The MDL procedure is designed so that the
probabilities of both false positive and falsegative errors are acceptably small; however, the procedure has limitations.
Data users must understand the limitations when evaluating low level data and must proceed with caution when interpretin
data reported between the MDL a@@L in order to miimize the risk of making poor environmental decisions.

MDLs are dependent on variables (temperature, instrument conditions, analysts, matrix, etc.) and are typically determined
by processing, preferably over the course of several days, at least sevieluahdeplicates of a fortified blank sample
through the methodds preparation and analytical s cheme
must be compared to ensure they are in agreement.

ACZ maintains a current MDL for each meth Unless specified by a method or to meet the needs of a special project or
client request, a MDL is considered current if no changes have been made to (1) extraction or analytical procedure, (2) typ
of column used, if applicable, (3) instrument looati(4) instrument sensitivity (i.e. no major repairs or extensive

servicing), and (5) other modifications of this type. A qualitative verification of the MDL must be performed annually for
each applicable method, analyte, instrument, and matrix ancelzef@w instrument or method is utilized for client

sampl es. R e f Demondtration AfCApaklity & Mdthod Detection Limit Studle®PADO001) for additional
information.

14.3  Practical Quantitation Limit (PQL)

At the MDL, data is not quantifiabl@nd the uncertainty is100% (or+ MDL). The PQL represents the lowest

quantitative level that can be achieved with good certainty during routine operations. Because data reported at or above tt
PQL is reproducible, the client or other end userpéllssured that the result is valid and independent of variable

analytical conditions. This reproducibility allows for comparison of analytical results over a relatively long periag of tim
which is important to the monitoring of environmental data. Al€fines the PQL as a value typically 20 times the

MDL. Reported values less than the PQL are qualified as estimated. The region between the MDL and PQL is a
continuum of uncertainty, lacking distinct cutoff points, and the error below the PQlrdased to the extent that the

statistical validity of the result is questionable.
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15 SAMPLE DILUTIONS

Sample dilution may be necessary for one or more of the following reasons: (1) sample concentration exceeds the
established mearement range of the procedure / method (2) sample volume or material is limited (3) matrix interference
is indicated or suspected (4) sample matrix is reactive (5) agueous sample contains high sediment (6) color, odor or othe
physical characterigts are present (7) For ICP and ICPMS, TDS is greater than 2000 mg/L. In all cases, the analyst must
use good professional judgment when determining the most appropriate dilution. Whenever possible, analyze a client
sample and its associated matrix sfskend/or matrix duplicate on the same dilution. If circumstances prohibit retesting,
including reanalysis that would occur past the holding time, then the data must be reported with the appropriate .qualifier(s)

For samples that contain high centration of analyte(s), the analyst will use their knowledge of the measurement range of
the procedure to determine an optimal dilution that yields quantifiable data with minimal error propdgajemeral,

prepare the dilution so the final conceaititn is near the migoint of the measurement range. A sample must be retested

on a smaller dilution if analyte concentration is less than the reporting leriteptions must be explained on the bench
sheet. For mukparameter analyses, it may notgmssible to report all analytes within the desired range, and the analyst
must use their best judgment when determining a reasonable dilution factor.

The following requirements pertain to all dilutions:
A Document all dilution factors when the dilutisnperformed
A Assign the appropriate ADO qualifier i f data for tF

A Retest sample on smaller dilution if the result is less than the reporting limit (or document justification for
accepting the data onelbench sheet or data review checklist)

A Document the reason for any dilution on the bench sheet [not required for sample values that exceed the
measurement range of the procedure]

A Provide accurate documentation for the benefit of preparation of aamatve, data validation, review by a
regul atory agency or other third party, and reconst

16 ERROR CORRECTION PROTOCOL

When an error occurs in any type of record it must be crossed out siithla line, not erased, deleted, obliterated, or

made illegible, and the correct value entered alongside. All changes to hard copy records must be initialed and dated by tl
person making the correctiofUnder no circumstances may Whiai’ or any other substae be used to conceal data.
Concealing or improperly altering data is fraudulent and may be cause for termination from ACZ. Equivalent measures
must be taken to avoid loss or change of original data in the case of records stored electronically 8 Rdfardetails of
corrections made to electronic records. The following is an example of proper error correction:

fleece BWC 1€0-06
Mary had a little lamb, it'$eetas white as snow. And everywhtrat Lary went, the lamb was sure to go.
Mary BWC 1020-06

® There is one exceptiontoh i s r ul e. Client identification may be obliterdenel@isfrom a
mistakenly entered in a logbook). In this event, the rationale for obliteratisnbawlearly stated and initialadd dated by the person making the correction.
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17 COMPUTER / AUTOMATED PROCESSES

ACZ employs its proprietarkIMS (Laboratory Information Management System) to acquire, record, processastbre
archive data.LIMS is the primary application for all employees and encompasses the combination of hardware and
software throughout the entire facilityrasks performed with LIMS include but are not limitedreating workgroups,
reviewing data, and generaiiclient reports. ACZ implements the defined standards of Good Automated Laboratory
Practices (GALP) to establish a uniform set of procedures to assure that all LIMS data used by oisrreliabts,
credible, and legally defensible.

17.1 Softwae

The software used to achieve GALP goals is a combination of industry standard commercial off the shelf (COTS) software
and internally developed applications. COTS software is purchased through professional-dedelsgled companies

such as Oracle, Mrosoft, and Lab Vantage Systems that complete sufficient testing and quality control to assure their
product(s) functions properly. Internal applications undergo testing before being implemented and distributed throughout
the laboratory.

Electronic reords are protected, backed up, and archived to prevent unauthorized access or amendment.1Refer to §
t hi s docume ntBackupdandAChivé of Instdrient Data Fi({&PADO044) for details.

17.2 Hardware

ACZ deploys many servers using industry standard architecMlireervers run standard enterprise operating systems such
as MicrosoftWindowsServer and SUSE LinuwAll data residing on network servassoutinely backed up.

To the extent pesible, instrument PCs comply with at least the minimum recommendations of the instrument manufacturer
and they are connected to ACZd6s networ k. This all ows
administrators.

17.3  Security

GALP securityis controlled through a set of passwords. Allog name and password are reqlvt
network. User passwords must be at least five characters and must be changed when the user is prompted. Each user hs
given set of network rights andrsstricted to software necessary to complete their job functions as well as his/her own
documents. Refer also §.0.7.1for additional information.

A firewall protects the network from internet traffithe only traffic permitted access to the internal network is protocols
approved by ACZ such as IMAP, SMTP and HTTIRcoming and outgoing-ails arescanned for viruseand content.
Email that fails this automated scan is quarantined for further revidheb traffic that is potentially harmful or
inappropriate imutomaticallyblocked byA C Z prexy server.
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18 CLIENT SERVICES
18.1 Contracting Services

ACZbs sales representatives and pr ot preparingmaotes, gnel entering r e r
contractual commitments with clients. Prior to accepting new work, it must be verified that the laboratory has appropriate
facilities and resources to meet client needs. As necessary, sales representatives andupagjers must collaborate

with ACZ6és Production Manager, QAO, and/or technical d
resources. Refer to SOPADO043 for additional details

18.2  Subcontracting

ACZ utilizes subcontract labs to perform anasy&a various reasons. A subcontracted lab resdt the clients DQOs
andlaboratorycertification requirement®r the subcontracted analysié/hen applicableACZ advises its clients in writing

of its intentions to subcontract any portion of the tgdtinanother party Non-NELAC work performed by a subcontracted

l ab must be clearl y i de ntACZscangthisiraportshae attachument to lbetincluaed s partafb 6
ACZ6s final report. A ¢ dindioa&tingtwhidh subcardrattecdabdratory pe@dnded thef | n a |
analysesRef er t o ChddtZSérgice Babdres and Procedui@&OPADO43) for additional information.

18.3 Data Reporting

Once all analyses and the entire review process have been comptkéed raport is generated and submitted for final
validation by the Project Manager. If necessary, a case narrative is written describing the details of the projearand any n
conformances or other relevant issues. The PM electronically signs theargdhe Document Control department sends the
report to the client in an electronic format. At a minimum, the following information appears on an ACZ analytical report:

Client Name Sample Matrix

Client Address Parameter/Analyte

Client Contact Method Reference

Lab Sample ID Result

Client Sample ID Units

Client Project ID LIMS Qualifier (U, B, J, H)

ACZ Report ID MDL or LLD

Date/Time Sampled PQL or RL

Date/Time Received Analystdés I nitials
Date/Time Analyzed Extended Qualifiers (as separate page)

A compkte electronic data package contains the analytical reports, the external chain of custody records, sample shipping
documentation, and any other relevant project information. Department Reference Sheets explaining acronyms, qualifiers, an
method refereres are also included. All of these documents are an integral part of the final data package and must always be
viewed as a whole. To prevent the separation of reports, each page identifies the project number, the sequential page numbel
andthetotalnumer of pages i n the daClientSpréce Rolicggeand ProBedufS&OPADO4E) A CZ 6
for more detail.

If requested by a client, custom and standard Electronic database deliverables (EDDs) are generated by the Document
Control departmat. These deliverables, containing data in client specified format, are semadlweith the client report.

EDDs and analytical reports access data from the same Oracle tables, thus eliminating the possibility of inconsistent resull
Ref er tSOPChettBdéndce Policies and Procedu(&OPADO043) for more detail.

18.3.1 ACZ Report Packages

ACZ provides different levels of data packages based on client request. ACZ defines the different levels as
follows:

Level 2: Standard analytical reports
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Level 3: Standard analytical reports; Electronic Data Deliverable (EDD); Standard QC summary

Level 4A: Standard analytical reports, Extended QC Summary (standard QC plus calibration verification checks,
interference checks and serial dilutions) EDD, data and run logsThis package can be provided either on a
disk or in a full paginated data package with the raw data

Level 4B:ACLP | i keo dat a p a-t2kRargLegs and @Qw data Incotparatet! iato thesfull 1
paginated data package.

NOTE: Surcharges apply for nestandard reports.
18.4 Data Confidentiality

ACZ has an obligation to each client to maintain custody of samples, data, and reports and to keep all data or other
information confidential. To uphold this responsibility, ACZ resainstody of the information at all timeslata or other
client information obtained by ACZ is not allowed to leave the premises. This includes but is not limited to Chains of
Custody, raw data, workgroups, run logs, logbooks, reports, QC summariggadages and other media containing data.
Client data cannot be released to anyone except the cl
representative, and project data, including any client information, is not to be diseadsanyone other than ACZ
employees and/or the client without first receiving written permission from the client. Additionallysplesitic

information is not to be documented on raw data, workgroups, logbooks, or other records that may liktpramdelient

as part of an extended data package. All information must be referenced using only the-AkQ#utoger. Refer to

A C Z 6 s D&aOrRegrity Principles anPolicies(SOPADO039 for additional details of policies pertaining to
confidentialiy.

With the rapid advances of computer and information technology, it is possible for an employee to work at home and acce:
the same electronic data and documents they could access while at ACZ. Accessing data from outside of ACZ could
potentialycanpr omi se security, confidentiality and custody i s
follows:

External access to the ACZ network is limited to employees that may need to access information remotely. Employees
requiring such access use A€ Virtual Private Network (VPN). The VPN client is setup on the employee's computer so

that it adheres to ACZ security standards. These standards include (1) a unique user name (2) a password with at least 1:
characters, and (3) 128 hit encryption afadto and from the client from the ACZ servers. After the VPN server has
authenticated the employee, the employee must logon to the ACZ domain through normal domain security in order to
access any ACZ network resources. Most employees initiate a "RBeshtop” connection to their office PCs, thus

ensuring that ACZ data is never accessible from the client PC hard drive.

18.5 Client Feedback

Handling client feedback is a joint effort betwe@a, Project Managers, Production Supervisors, and Client Service
representatives. If a client has a concern or complaint, either a Project Manager or Client Service Representativeltakes the ca
and initiates the feedback procedure by documenting the complaint or problem and requesting the assistance of the Productio
Supervisor and/oQA Officer. If the issue cannot be easily resolved then it must be documented using FRMADO2#& which
routed from the initiator to other appropriate parties, includin@h®fficer if necessary. All client feedback is submitted to
uppermanagement as part of the Management ®ienvSewice Paidiesanth e Q!
ProceduregSOPADO043) for additional information.
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19 FACILITIES

ACZ Laboratories, Indnhabits a redern22,000square foot laboratory facility architecturally designed and specifically
organized to ensure efficient operation and meet the needs of a large capacity analytical lal@watpkste lists of
instrumentation, balances, thermometers, & wisigls are maintained on a network drive
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20 RADIOCHEMISTRY
20.1 DATA TRANSFORMATION

Unl i ke other | aboratory divisions, ACZb6bs radiochemistr
responsénto final results. Spreadsheet equationda@ked and password protected in order to reduce the likelihood of
inadvertent modifications. Additionally, spreadsheet equations are validated by the radiochemistry supervisor or a
sufficiently experiencedrealyst on an annual basis. Initial validation must be performed by hand calculating results.
Annual validation may be performed by populating the current template with data that hharmbealculatedh a

previous validation and comparing the calcedatesults from the current templateite hand calculated results fratime

previous validation.

20.2 INSTRUMENTATION

Radioanalytical instrumentation is located adjacent to the radiochemistry prep lab. In order to maintain appropriate
temperature control ithe instrument lab, separation must be maintained. The door between the two lab areas must be kep
closed when not in use. Except as noted, instrument checks and other determinations must be performed and documente
annually, or more often if necessary.

NOTE: To eliminate potential contamination, planchets must be stored in a covered container or in a drawer.
20.2.1 GasFlow Proportional Counter

20.2.1.1nstrument Reliability Test (Voltage Plateau Determinatiomhe proper voltage plateau for alpha and
beta is whee the counting rate is consistent (should not exceed > 5% over a 150 volt change in anode
voltage).

20.2.1.Zross Talk (Carryover) CheeclCross talk is defined as the percentage of alpha counts represented on the
beta plateau. Once the amount of cross talleisrmined, the cross talk settings are adjusted on the
instrument to eliminate crosalk.

20.2.1.Detector Efficiency Curve (Self Absorptionkfficiency curves are graphs plotting counts versus sample
residuedensity and determine the efficiency of the alphd beta countexrs a function ofampleresidue
density. This factor is part of the overall determination of sample activity.

20.2.1.4BackgroundDetermination Characteristic of most detectors is a background or instrument count rate
attributed to cosmic radian, radioactive contaminants in instrument parts, counting room construction
material and/or the proximity of radioactive sourc&be background is determined weekly by counting
an empty planchet for 12 hour®n each day of use the instrument is &eelcfor background drift by
counting an empty planchet for 90 minutes. Background counts must fall within established control chart
limits or corrective action must be taken before analyzing samples. Although most radiation measurement
systems are notewthy for their stability, sudden changes can occur due to instrument component failure,
loss of gas pressure, vacuum, or contamination of a detector or sample chamber froma a high activity
sample. Subsequently, instrument drift in detector efficiencypankiground must be checked both
before and after measuring sanspised for drinking water compliance monitorinBefer to individual
test SOPs for additional details.

20.2.1.9nstrumertResponse ChedPerformance Check)This continuing calibration check rifes the
instrument response and stability and is performed daily for each deteata.performance check
measurement, the same calibration sources must be used as for the calibration measurement in order to
verify the current measuring results stilatch the results of the calibration measurement stored last. At
the end of the check the count rates and the relative deviations from older calibration measurements are
di splayed. The system signal s @ OKOationfdefihedley de v i
the user Samples used for drinking water compliance monitoring must be bracketed by passing
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performance checks. Refer to individual test SOPs for additional detail.
20.2.2 Liquid Scintillation Counter

20.2.2.10ptimal Window When determining radnuclides by liquid scintillation, it is necessary to select the
optimal window by counting a standard for five minutes and generating a sample spectrum. For better
clarity, a log scale for the channel number axis should be used. On the graph, thefratgoest is
determined by the energy of the peak one is trying to quantitate. The optimal window is formed by
extending this region by 10% on each side of the alpha peaks.

20.2.2.ZEfficiency Quench CurnveThe liquid scintillation instrument, a Beckman L6TA, automatically
corrects for quenching by the-HMethod. Refer to SOPRCO010 for details.

20.2.2.8Background CheckThree background blanks are run with every batch. The first two are run immediately
after calibration. The third, the CCB, is employed azasurement of instrument drift and is run
immediately before the final LCS~or both checks, the counting durationstbe equivalent to the
longest sample counting duration.

20.2.2.4nstrumentResponse Check SourcEhis continuing calibration check verifigstrument response and
stability and must be performed daily. If the source count is within two standard deviations (sigma) of the
previously determined average count rate, instrument reliability and stability is established. If the source
rate is outgle the +2 sigmavarning limit then the variability should be further investigated. If the source
check is outside the +3 sigma out of control limits, then no further samples should be analyzed until the
problem is resolved. Resolution might include a edficiency curve, background checks, and/or
instrument maintenance. If insufficient data exists for control charts, £10% of the initial source value is
considered acceptable. The source for this check is a Tritium standard.

20.2.3 AlphaSpectrometer

20.2.3.1Energy %. Channel Calibration Each alpha&pectrometehas a set number of channels associaituit.
To associate these channels to a specific alpha particle, the channels must be calibrated. One known
calibrated solid source is placed into the detectoraaiad/zed for five minutes to determine its associated
channel to its calibrated energy peak. Since the energy is linear across the channels, all of the channels
now have an associated energy. This determination is performed on an annual basis, @ whenev
maintenance is performed that could potentially affect the calibration.

20.2.3.Background ChecksCharacteristic of most detectors is a background or instrument count rate attributed
to cosmic radiation, radioactive contaminants in instrument parts, coundingconstruction material
and/or the proximity of radioactive sourcélacing an emptgample trayn the counting chamber and
counting it for as long as the longest sarguanting duration can determine the background rate (or a
background check cdre completed overnight). An overnight background determination must be
completed at least quarterly.

20.2.3.3nstrumentResponse Check SourcEhis continuing calibration check verifies the instrument response
and stability and is performed daily. If the saiopunt is within two standard deviations (sigma) of the
previously determined average count rate, instrument reliability and stability is established. If the source
rate is outside the £2 sigrwarning limit, then the variability should be further invgated. If the source
check is outside the +3 sigma out of control limits, then no further samples should be analyzed until the
problem is resolved. Resolution might include a background check, and/or instrument maintenance. |If
insufficient data existsof control charts then +10% of the true value is considered acceptable.

20.2.4 Gamma Spectrometer
20.2.4.1Background CheckCharacteristic of most detectors is a background or instrument count rate attributed

to cosmic radiation, radioactive contaminants in instrurparts, counting room construction material
and/or the proximity of radioactive sources.cave background must be measured monthly and the

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com



ACZ Laboratories, Inc. July 20, 2010
Quality Assurance Plan Version 14
SOPAD018)7.10.14 Pages0 of 102

background gross activity recorded. The cave background is determined by counting the empty cave for a
period of ime at least as long as the longest saroplenting duration Additionally, background is

measured prior to each batch analysiplaging a blank water sample within a Marinelli beaker in the
counting chamber and counting it for as long as the longestisaounting duration When drinking

water samples are present in the batch, and additional background check is measured at the end of the
batch to monitor instrument drift.

20.2.4.2nstrumentResponse Che¢Rerformance Check)he total activity of a calibrain or check source will check the
efficiency calibration currently in use and the general operating parameters of the system, including source positioning,
contamination, library values, and energy calibration. This activity calculation uses the gealysis @rogram to ensure

that the total system is checkelthis check is performed for every workgroup. If gegformance chedk within the
defined acceptance limjtgistrument reliability and stability is established. If peeformance check doest meet
acceptance criterighen no further samples should be analyzed until the problem is resSaethles used for drinking
water compliance monitoring must be bracketed by acceptable performance é¢hesbisition might include a
background checlgnd/or instrument maintenancRefer to SOPRCO016 for additional information.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com
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APPENDIX A Required Container Type, Preservation Techniques, and Holding Times

Parameter Container Preservation®’ Maximum Holding Time ©
Alkalinity HDPE or O °6 14 days
Glass
Acidity HDPE or O ‘% 14 days
Glass
Ammonia (NNH) HDPE or O °6; H,SO,to pH <2 28 days
Glass
Anions HDPE 0 %6 28days (Br, F, CI, SO
BOD, CBOD HDPE or O ‘6 48 hours
Glass
COD HDPE or O °6: H,SO,to pH <2 28 days
Glass
Color HDPE or O ‘6 48 hours
Glass
Conductivity HDPE or O °6 28 days
Glass
Cyanide HDPE or O °6; NaOH to pH> 12 1l4days
Glass
Chromium (VI) HDPE or O °6 Refer to SOP for holding time
Glass
Dissolved Oxygen Glass None required Analyze immediately
Metals (except CY", HDPE or HNO; to pH< 2 180 days
Hg) Glass
Mercury (CVAA, HDPE or HNO; to pH< 2 28 days
ICP/MS) Glass
Mercury (CVAFS) Glass 5 mL 12N HCI 90 days
NT NO,/ NO; HDPE or O °6; H,SO,to pH<?2 28 days(48 hours if unpreserved
Glass
N7 NO; HDPE or O %6 48 hours
Glass
Ni NO, HDPE or O %6 48 hours
Glass
Nitrogen, Total Kjeldahl} HDPE or O °6; H,SO,to pH<?2 28days
Glass
Oil & Grease Glass O °@; HCl or H,SO, to pH< 2 28 days
Orthophosphte HDPE or O ‘%6 48 hours
Glass
pH HDPE or Analyze immediately
Glass
Phenols Glass O °6; H,SO,to pH <2 28 days
Phosphorus (Total) HDPE or O °6; H,SO,to pH<?2 28 days
Glass
Sulfide HDPE or O °6; Zn acetate + NaOH to pH | 7 days
Glass 9

" Glass is not a suitable container for Boron or Silicon.

2773 Downhill Drive
Steamboat Springs, CO 80487

970-879-6590
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APPENDIX A Continued

Parameter Container Preservation Maximum Holding Time

Sulfite HDPE or Glass | O °6; EDTA Analyze immediately

Settleable Solids HDPEorGlass | O °6 48 hours

Total Organic Carbon HDPE orGlass O °6; HCI, H,SO,0rH;PQ, | 28days

to pH<?2

Total & Dissolvedinorganic | HDPE or Glass | O6 e C 28 days

Carbon

Turbidity HDPE or Glass | O °6 48 hours

Total Dissolved Solids HDPE or Glass [ O °6 7 days

Total Suspended Solids HDPE or Glass [ O °6 7 days

Total Solids HDPEor Glass | O °6 7 days

Total Volatile Solids HDPE or Glass [ O °6 7 days

Radon222 Glass Vial © 4 days

Total Volatile Hydrocarbons | Glass Vial orjar | O °6; HCl to pH< 2 Refer to SOP for holding time]
d (water)

Total Petroleum Hydrocarbor] Amber Glass O °6 Refer to SOP for holding time

BTEX / MTBE Glass Vialorjar | O °6; HClto pH<2 Refer to SOP for holding time]
d (water)

Organochlorine Pesticides OIGlass Vialorjar [ O °6;pH5i 9 Refer to SOP for holding time

PCBs Amber Glass O °6 Refer to SOP for holding time]

PAHSs Amber Glass O ‘%6 Refer to SOP for holding time

BNAs (semivolatiles) Amber Glass 0 °6 Refer to SOP for holding time

VOAs (volatiles) Glass Vial orjar | O °6; HCl to pH< 2 Refer to SOP for holding time
d (water)

TCLP Glass® 0 °6 Refer to SOP for holding time}

Radchem (except R&22) HDPE cube HNO; to pH< 2 180 days

Teflonrlined septa or lid
Aqueous

Poo T

purposes of

No pH adjustment for soll
Preservation with 0.008% Iy8,0, required only when residual chlorine is present.

Unless otherwise specified in the test SOP, complete sample preparation and analysis within holding time.

sampl es

mu st

be

ng,

preserved
does notdversely impact sample integrity is maintained on file and accepted as valid by the regulatory authority. Also, for
NPDES monitor.i

t he

at 06 AcC,

specification

and

shoul

of

i O

requirements lisekin some methods. It is not necessary to measure the sample temperature to three significant figures (

1/100th of 1 degree); rather, three significant figures are specified so that rounding down to 6 °C may not be used to meet
r ergservation tamperature dbds @ot gpply to samples that are analyzed immediately (less than 15

the 06 AC

minutes).
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APPENDIX B Utah BLI Certificate and List of Certified Parameters

Utah Department of Health
David N. Sundwall, MD
Executive Director

Disease Control and Prevention
Patrick F. Luedtke, MD, MPH.
Director Unified State Labs: Public Health

State of Utah
GARY R HERBERT David B Mendenhall, MPA, MT (ASCP)
Governor Bureau Director
GREGORY S BELL

Bureau of Laboratory Improvement

Lieutenant Governor

STATE OF UTAH
DEPARTMENT OF HEALTH

ENVIRONMENTAL LABORATORY CERTIFICATION PROGRAM
CERTIFICATION

is hereby granted to

ACZ Laboratories, Inc.

2773 Downhill Drive
Steamboat Springs CO 80487

Scope of accreditiation is limited to the
State of Utah Accredited Fields of Accreditiation
Which accompanies this Certificate

Continued accredited status depends on successful
Ongoing patrticitpation in the program

EPA Number: CO00028
Expiration Date: 4/30/2011

Patrick F. Luedtke, MD, MPH.
Director Unified State Laboratories: Public Health

y t UTAH DEPARTMENT OF

HE AL’I‘H 4431 South 2700 West » Taylorsville, UT 84119 = phone (801) 965-2400 « fax (801) 965-2544
P | ( www. health.utah.gov/els/labimp/
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State of Utah

Governor
GREGORY S BELL
Lizurenant Governor

5/20/2010

Utah Department of Health
David N. Sundwall, MD
Executive Director

Disease Control and Prevention
Patrick F. Luedtke, MD, MPH.
Director Unified Stare Labs: Public Health

) Burean of Laboratory Improvement
GARY R HERBERT David B Mendenhall, MPA, MT (ASCP)

Bureau Divector

ACZ Laboratories, Inc.

Audrey Stover

2773 Downhill Drive

Steamboat Springs CO 80487

Director,

ID# ACZ
EPA ID: CO0Q0028

On the basis of your most recent assessment, Proficiency Testing results and continuing compliance
with the ELCP requirements, the laboratory listed is certified for environmental monitoring under the
Safe Drinking Water Act and authorized to perform the following methods, for the analytes and matrix

listed:
Drinking Water

Inorganics and Metals

180.1 [1593]
200.7 [1994]
200.7 [1994]
200.7 [1994]
200.7 [1994]
200.7 [1594]
200.7 [1994]
200.7 [1994]
200.7 [1994]
200.7 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
2008 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]

2320 B [20th ED] Alkalinity - Titration Method [20th ED]

Turbidity
Aluminum
Calcium
Iron
Magnesium
Manganese
Silica
Sodium
Strontium
Zinc
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
MNickel
Selenium
Silver
Thallium
Uranium

2340 B [20th ED] Hardness by Calculation (CaCO3) [20th ED]

245.1 [1994]

Mercury

2510 B [20th ED] Gonductivity by Laboratory Method [20th ED]

2540 C [20th ED Total Dissolved Solids [20th ED]

300.0 (1993)
300.0 (1993)
300.0 {1993}
335.4 [1993]

Bromide
Chloride
Fluoride

Cyanide

The expiration for the laboratory’s certification is 4/30/2011. The Utah Environmental 'L_aﬁo_-rator}r Certification Ji-fcgram [ELCP)

99 4®  UrAH DEPARTMENT OF

encourages clients and data users to verify the most current certification letter for the authorized method.

4431 South 2700 West + Taylorsville, UT 84119 « phone (801) 965-2400 » fax (801) 965-2544

www . health. utah. gow/els/labimp/

2773 Downhill Drive
Steamboat Springs, CO 80487
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ACZ Laboratories, Inc.
Safe Drinking Water Act

Page 2 of 2

Inorganics and Metals
4500 (F-) C [20th Flucride by lon-Selective Method [20th ED]

4500 (H+} B [20t pH [20th ED]
5310 B [20th ED] TOC by Combustion-Infrared Method [20th ED]

De8gs-04
Nitrate

353.2 [1953]

353.2 [1993]
Nitrite

353.2 [1993)
PbiCu

200.8 [1994]

200.8 [1994]
Radi lid

200.0

800.0

900.0

903.0

903.0

9031

904.0
Sulfates

300.0 (1983)

Cyanide, Available

Nitrate
Nitrate/Mitrite

Nitrite

Copper
Lead

Gross Alpha & Beta Radioactivity in Drinking Water Evaporation Technigue
Gross Alpha

Gross Beta

Alpha-Emitting Radium Isotopes in Drinking Water

Radium 226

Radium 226 in Drinking Water Radon Emanation Technique

Radium 228 in Drinking Water Radiochemical Technigue

Sulfate

The effective date of this certificate letter is: §(17/2010.

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most
recent certificate letter. The most recent certification letter supersedes all previous certification or authorization letters. It
is the certified laboratory’s responsibility to review this letter for discrepancies. The certified laboratory must document any
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter will be recalled in
the event your laboratory's certification is revoked.

o } ?\Qﬁmu

Patrick F. Luedike, MD, MPH.
Director Unified State Laboratories: Public Health

2773 Downhill Drive
Steamboat Springs, CO 80487
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.i’:{: oF T;z»“';_ Utah Department of Health
.{@?’ '"w;f.‘ David N, Sundwall, MD
f ::‘l' 3'. - ‘\;!"é Execuiive Director
M Lamt 1o
:'l_;}_ i -};’g‘ Disease Control and Prevention
L, X ',."ff-",s' Patrick F. Luedtke, MDD, MPH.
.'"'-I._'; ‘T;';?;.;l'" Director Unified State Labs: Public Health
Hinteol Uik Bureau of Laboratory Improvement
GARY R HERBERT David B Mendenhall, MPA, MT (ASCP)
Governor Bureau Director
GREGORY S BELL
Liewtenant Governor
10/11/2010
ACZ Laboratories, Inc. ID# ACZ
Audrey Stover EPA ID: CO00028

2773 Downhill Drive
Steamboat Springs CQO 80487

Director,

On the basis of your most recent assessment, Proficiency Testing results and continuing compliance
with the ELCP requirements, the laboratory listed is certified for environmental monitoring under the
Clean Water Act and authorized to perform the following methods, for the analytes and matrix listed:

Non-Potable Water

Inorganics and Metals
160.4 [1971] Residue, Volatile (Gravimetric, Ignition at 550-C)

1831 E

Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic
Fluorescense Spectrometry

1664 A [198%]  OQil & Grease and Total Petroleum Hydrocarbons
180.1 [1993] Turbidity
200.7 [1994] Aluminum
200.7 [1994] Antimony
200.7 [1994] Arsenic
200.7 [1994] Barium
200.7 [1954) Beryllium
200.7 [1994] Boron

200.7 [1994] Cadmium
200.7 [1994] Calcium
200.7 [1954] Chromium
200.7 [1994] Cobalt
200.7 [1994) Copper
200.7 [1994] Iron

200.7 [1994] Lead

200.7 [1994] Lithium
200.7 [1994] Magnesium
200.7 [1954] Manganese
200.7 [1994] Molybdenum
200.7 [1994] Nickel

200.7 [1994] Phosporus
200.7 [1984)] Potassium
200.7 [1994] Selenium
200.7 [1994] Silica

200.7 [1994] Silver

200.7 [1994] Sodium
200.7 [1994] Strontium
200.7 [1994] Tin

The expiration for the laboratory's certification is 4/30/2011. The Utah Environmental Laboratory Certification Program (ELCF)

lll.

encourages clients and data users to verify the most current certification letter for the authorized method.

2773 Downhill Drive
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ACZ Laboratories, Inc.

Clean Water Act

Inorganics and Metals

200.7 [1994]
200.7 [1994]
200.7 [1994)
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994)
200.8 [1994)
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994]
200.8 [1994)
200.8 [1994]
200.8 [1994]
200 8 [1994]
200.8 [1994]
200.8 [1994]
200.6 [1994]

Titanium
Wanadium
Zing
Alurminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Molybdenum
Micke!
Selenium
Silver
Thallium
Thorium
Uranium
Vanadium
Zing

2310 B [20th ED] Acidity (Nephelometric) [SM 20th ED]
2320 B [20th ED] Alkalinity (Titration) [SM 20th ED]
2340 B [20th ED] Hardness (Calculation) [SM 20th ED)

245.1 [1994]

Mearcury

2510 B [20th ED] Conductivity {Laboratery) [SM 20th ED]

2540 B [20th ED] Total Solids Dried at 103-105-C [SM 20th ED]
2540 C [20th ED Total Dissolved Solids Dried at 180-C [SM 20th ED)]
2540 D [20th ED Total Suspended Solids Dried at 103-105-C [SM 20th ED]

2540 F [20th ED] Settleable Solids [SM 20th ED]

300.0 [1993]
300.0 [1993]
300.0 [1993]
300.0 [1993]

Bromide
Chloride
Fluoride
Sulfate

3114 B [19th ED] Selenium [SM 19th ED]

335.4 [1893]
350.1 [1893]
3500 (Cr} D [19t
351.2 [1993]
353.2 [1893)
353.2 (1893
353.2 [1993)
366.1 [1993]
365.1 [1993]
375.4 [1878]
410.4[1893)
420.4 [1993]

4500 (Cl-) E [19t Chloride (Ferricyanide, Automated) [SM 19th ED]
4500 (CN-) | [20t Weak Acid Dissociable Cyanide [SM 20th ED]
4500 (F-) C [20th Fluoride (lon-Selective Electrode) [SM 20th ED]

Cyanide, Total

Nitrogen, Ammonia
Chromium VI (Colorimetric) [SM 19th ED]
Nitrogen, Total Kjeldahl
Nitrogen, Nitrate-Nitrite
Nitrogen, Nitrite

Nitrogen, Nitrate
Fhosphorous, Total
QOrtho-Phosphate

Sulfate

Chemical Oxygen Demand
Phenolics, Total

4500 (H+) B [20t pH (Electrometric) [SM 20th ED]
The expiration for the laboratory's certification is 4/30/2011. The Utah Environmental Laboratory Certification Program (ELCP)

encourages clients and data users to verify the most current certification letter for the authonized method.
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ACZ Laboratories, Inc.

Clean Water Act
Page3of 5

Inorganics and Metals

4500 (S042-) D [ Sulfate (Gravimetric, Drying of Residue [SM 20th ED]

5210 B [20th ED] Biochemical Oxygen Demand 5-Day Test [SM 20th ED]

5210 B [20th ED] Carboneous Biochemical Oxygen Demand (CBOD) [SM 20th ED)
5310 8 [20th ED] Total Organic Carbon (Combustion-Infrared) [SM 20th ED]

D-516 (02)
D5888-04
Organics
624
624
624
624
624
624

Sulfate, Turbidimetric
Cyanide, Available

Purgeables

Benzene
Bromodichloromethane
Bromofomm
Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chlorosthane
2-Chioroathyivinyl Ether
Chlgrofarm
Chiloromethane
Dibromochloromethane
1,2-Dichlorobenzens
1,3-Dichlorobenzena
1,4-Dichlorobenzens
1,1-Dichlorosthanea
1.2-Dichloroethane
1,1-Dichloroethene (Winylidene Chloride)
trans-1,2-Dichloroethene
1.2-Dichloropropane
cis-1,3-Dichloropropensa
trans-1,3-Dichloropropens
Ethylbenzene
Dichloromethane (DCM, Methylene chioride)
1.1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1.1,1-Trichloroethane
1,1,2-Trichlorcethane
Trichloroethene
Trichiorofluoromethane
Vinyl Chioride

Xylenes, total
ortho-xylene
meta-xylens

para-xylena
Base/Neutrals and Acids
Acenaphthene
Acenaphthylens
Anthracens
Benzo{a)anthracene
Benzo(b)flucranthene
Benzo{k)flucranthensa
Benzo(g,h.i)jparyiena
Benzo(a)pyrensa

Benzyl Butyl Phthalate
bis(2-Chloroethyl)ether

The expiration for the laboratory's certification is 4/30/2011. The Utah Environmental Lébnratdr} Cetification PrSgFar'Tﬂ{_E[E:_P)
encourages clients and data users to verify the most current certification letter for the authorized method.
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ACZ Laboratories, Inc.

Clean Water Act

Page 4 of 5

Organics
625
625
£25
625
625
825
625
625
625
625
625
625
625
625
625
625
G625
625
625
625
625
625
625

625
625
625
625
625
Radiological
Q000
800.0
a01.1
201.1
a01.1
203.0
ap3.0
203.1
204.0

bis{2-Chloroethoxy)methane
bis{2-Ethylhexyliphthalate
bis({2-Chlaraiscpropyljether
4-Bromophenyl Phenyl Ether
2-Chloronaphthalene
4-Chlorophenyl Phenyl Ether
Chrysene

Dibenz{a, hjanthracene
Di-n-butylphthalate

3,3 -Dichlorobenzidine
Diethyl phthalate

Dimathyl phthalate

2 4-Dinitrotalusne
2,6-Dinitrotoluene
Di-n-octylphthalate
Flueranthens

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

MNaphthalene

Nitrobenzene
M-Nitrosodimathylamine
MN-Mitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene

Pyrene

1,2 4-Trichlorobenzene
4-Chlorg-3-methylphenol
2-Chlorophenol

2 4-Dichlorophenocl

2 4-Dimethylphenol
2.4-Dinitrephenal

2-Methyl- 4,6-dinitrophenc|
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phencl
2,4,6-Trichlorophenol

Gross Alpha
Gross Beta
Photon Emitters
cesium-134
cesium-137
Radium
radium-226
radium-226
radium-228

The expiration for the laboratory's certification is 4/30/72011. The Utah Environmental Laboratory Certification Program (ELCP)
encourages clients and data users to verify the most current cerdification letter for the authorized method.
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ACZ Laboratories, Inc.
Clean Water Act
PageSof 5

The effective date of this certificate letter is: 7/27/2010.

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most
recent cerificate letter, The most recent certification letter supersedes all previous certification or authorization letters. Itis
the certified laboratory’s responsibility to review this letter for discrepancies. The certified laboratory must document any
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter will be recalled in
the event your laboratory's certification is revoked.

Respectfully, % .

Patrick F. Luedtke, MD, MPH.

Director of Public Heaith Laboratories
Deputy Director of Epidemiology and Laboratory Services

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 www.acz.com
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State of Litah
GARY R HERBERT
Governor
GREGORY S BELL

Lieutenant Governor

10/11/2010

Utah Department of Health
David N. Sundwall, MD
Executive Lirecior

Disease Control and Prevention
Patrick F. Luedtke, MD, MPH.
Divector Unified Staie Labs - Public Health

gty

Bureau of Laboratory Improvement
David B Mendenhall, MPA, MT {ASCP)
Bureau Direcior

ACZ Laboratories, Inc.
Audrey Stover
2773 Downhill Drive
Steamboat Springs CO 80487

Director,

ID# ACZ
EPA ID. CO00028

On the basis of your most recent assessment, Proficiency Testing results and continuing compliance
with the ELCP requirements, the laboratory listed is certified for environmental monitoring under the
Resource Conservation and Recovery Act and authorized to perform the following methods, for the
analytes and matrix listed:

Characteristics

Solid
1010 A v
1311 v
1311 ¥
1311 ¥]
1312 W
Inorganics
Solid
9012 B W
M3 A W
9040 C T
8045 D 4
8070 A i
071 B (199
Metal Digestion
S_ullld
3005 A [
3010 A 1
3050 B o
051 A w
3052 v
3060 A 4
Metals
Salid
6010 B v

') L. UTAH DEPARTMENT OF

Non-
Potable
Water

RIKIK K&

Mon-
Potable
Water

1R

Mon-
Potable

Water
L

v

Mon-
Potable
Water

L

lgnitability

Toxicity Characteristic Leaching Procedure Metals

Toxicity Characteristic Leaching Procadure Semi-Volatiles
Toxicity Characterislic Leaching Procedure Volatiles
Synthetic Precipitation Leaching Procedure (TCLP Approval)

Total and Amenable Cyanide

Cyanide Extraction Procedure for Solids and Qils

pH

Soil and Waste pH

Total Recoverable Qil and Grease

Qil and Grease Extraction Method for Sludge and Sediment Samples

Acid Digestion Tolal Recoverable or Dissolved Metals

Acid Digestion for Tolal Metals

Acld Digestion of Sediments, Sludges and Soils

Microwave Acid Digestion of Sediment, Sludges. Sails & Olls
Microwave Acid Digestion of Silliceous and Organic Matrixes
Alkaline Digestion for Hexavalent Chromium

Alurminum

The expiration for the laboratory's certification is 4/30/2011. The Utah Environmental Laboratory Cerfification Program (ELCP)
encourages clients and data users to verify the most current certification letter for the authorized method. For further assistance

please call 801-538-0370.

2773 Downhill Drive
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ACZ Laboratories, Inc.
Resource Conservation and Recovery Act

Page 2 of &
Matals
MNon-
Polable
Solig  Vater

6010B v ¥ Antimony

BO10B v L Arsenic

8010 B o v  Barium

6010 B v w Berylium

8010 B o L Baron

8010 B ¥ ¥ cadmium

6010 B ¥ ¥ calcium

6010 B ¥ ¥ Chromium

6010 B v ¥  Cobalt

8010 B 'hﬁ ¥  Copper

6010 B v B Iron

6010 B ! v  Lead

6010 B ¥ V¥ Lithium

8010 B v v Magnesium

6010 B L4 W Manganese

G010 B o v Molybdenum

E010 B v v Nickel

G010 B ¥ v Phosphorus

E010 B s v Potassium

G010 B v v Salenium

G010 B v v Silica

60108 v v Silicon

go10B v 4 Sitver

G010 B 2 ¥  Sodium

GO0 B ! %4 Strontium

6010 B v i Thallium

6010 B W W Tin

6010 B v v Titanium

G010 B v v Wanadium

6010 B v v Zinc

6020 [1994] & v Aluminum

6020 [1994] ¥ Antimony

6020[1994] ¥ Arsenic

6020[1994]) ¥ ¥ Barium

6020 [1994] ¥ Beryllium

6020 [1984] ¥ Cadmium

6020 [1994] v Chromium

6020 [1004] v  Cobalt

6020 [1984] v Copper

6020 [1994] v Lead

6020 [1994] v Manganese

602001994] ¥ ¥ Molybdenum

6020 [1994] V' Nickel

6020[1994] » ¥  Selenium

6020 [1994] ¥ Siver

6020 [1984] v Thallium

8020 [1994] ¥ Uranium

6020 [1984] ¥ ¥ Wanadium

6020[1994] ¥ ¥  Zinc

7196 A v ) Chromium, Hexavalent {Chromium, V1)

7470 A ¥ Mercury
T "~ The expiration for the laboratory's certification is 4/30/2011. The Utah Environmental Laboratory Certification Program (ELCP)

encourages clients and data users to verify the most current certification letter for the authorized method. For further assistance
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ietals
Mon-

Fotable

Solig  Vvater
T4T1 A " x:
T4T3 W I
Organic Extraction

Non-

Potable

Solig VVater
3si0cC ERE)
3520 C Y
3540 C
3550 C
3580 A

Organic Instrumentation
Mon-

WL

Fatable

Solid  Water

8015 D
BO1S D
8015 D
anz1 e
8021 B
a021 B
8021 B
8021 B
8021 B8
8021 B
afz1 B
BOB2Z A
8082 A
8082 A
a0e2 A
8082 A
8082 A
anez2 A
8082 A
8260 8
B260B
8260 B
B260 B
B260 B
82608
8260 B
8260 B
8260 B
B260 B
8260 B
82608
8260 B
8260 B
8260 B
B2608
8260 B
8260 B

116 R [ (% 1% ][] &
RIR AR RIR R K&

[
[

R AR AR RS R R SRR

RINKRRKARARIRRRR RS AR

] K

Mercury

Mercury in Solids and Solutions by Thermal Decomposition, Amalgamation, and AA

Spectrophotometry

Separatory Funnel Liguid-Liguid Extractions

Comtinuous Liguid-Liquid Extraction

Saxhlet Exiraction
Uitrasonic Extraction
Waste Dilution

Diesel Range Organics (DROs)
Gasoline Range Organics (GROs)

Monhalogenated Organics Using GCIFID

Aromatic and Halogenated Volatiles

Benzene

Ethylbenzens
meta-Xylene
ortho-Xylene

para-Aylens

Toluene

Xylenes, Total
Aroclor-1016 [PCB-1018]
Araclor-1221 PCB-1221]
Aroclor-1232 [PCB-1232)
Aroclor-1242 [PCB-1242]
Aroclor-1248 [PCB-1248]
Arocior-1254 [PCB-1254]
Aroclor-1260 [PCB-1280}
PCBs
1,1,1.2-Tetrachloroethane
1,1, 1-Trichloroethane
1,1,2,2-Tetrachloroethana
1,1.2-Trichloroethane
1,1-Dichloroethane

1.1-Dichloroethylene {-ethene)[Vinylidene Chiloride]

1,1-Dichloropropeng
1,2,3-Trichlorobenzens
1,2,3-Trichloropropane
1,2 4-Trichlorobenzens
1.2, 4-Trimethylbenzensa

1,2-Dibromo-3-chloropropane (DBCP, Dibromochloropropane)
1.2-Dibromoethane (EDB, Ethylene dibromide)

1,2-Dichlorobenzens
1.2-Dichlaroethans
1,2-Dichloropropane
1.3.5-Trimethylbenzena
1.3-Dichlorobenzens

The expiration for the laboratory’s certification is 4/30/2011. The Ltah Environmental Laboratory Certification Program (ELCP)
encourages clients and data users to vernfy the most current certification letter for the authorized method. For further assistance
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Qrganic Instrumentation
Maon-
Potable:
Solig VWater
8260 B W ¥ 13-Dichloropropang
B260B v v 1.4-Dichlorobenzene
B260 B v v 2,2-Dichloropropans
82808 ol Lo 2-Chilorosthyl Vinyl Ether
B260 B L v 2-Chlorotoluena
8260 B v W 2-Hexanone
8260 B ¥ W 4-Chiorotoluens
8280 B v v 4-Meihyl-2-pentancre (MIBK, Isopropylacetone, Hexone)
8280 B v ¥ Acetone
2260 B ¥ ¥ Acrvlonitrile
8260 B ¥ ¥  Benzene
8260 B Ll v Bromobenzene
8260 B v v Bromochloromethane
8260 B L4 v Bromodichloromesthane
8260 B v v, Eromaform
8260 B | ~  Carbon Disulfide
8260 B v ¥ Carbon Tetrachloride
8260 B ¥ '  Chiorobenzene
8260 B v ¥ Chiorodibromomethane [Dibromochloromethane]
8260 B v ¥ Chioreethane
B260 B ¥ v Chloroform
B260B L4 L cis-1,2-Dichloroethens {-ethylens)
B260 B v »  cis-1,3-dichloropropene
8260 B ¥ ¥  Dibromomethane
BZE0 B L4 v Dichloradifluoromethane
8260 B v v  Dichloromethane {DCM, Methylene chioride)
B260B v Wi Ethylbenzens
8260 B ¥ ¥ Hexachlorobutadiene
B260 B v | Isopropylbenzens
8260 B v v meta-Kylene
B260 B L v Methyl bromide [Bromomethanea]
8260 B ¥ ¥ Methyl chioride [Chioromethane]
BZEDE Wi »|  Methyl Ethyl Ketone (MEK, 2-Butanone)
B260B | W Methyl-I-Butyl Ether (MTBE)
8260 B ¥ ! Naphthalene
B260 B Wi ¥  n-Butylbenzens
8280 B W ¥ n-Propylbenzens
8260 B Wl ¥ orho-Xylene
8260 B i v  para-¥ylene
8260 B o Lo sec-Butylbenzeng
8280 B v v Styrens
8280 B v v tert-Butylbenzenes
B260 B v v Teftrachloroeihwlene (Perchloroethylens -ethenes)
8280 B v v Toluenza
8280 B » v trans-1,2-Dichlorosthylene (-ethene)
8260 B v v trans-1,3-Dichloropropylens (-propene)
82608 v v Trichlorosthene (Trichloroethylene)
B260 B v v Trichlorofluoromethane
8250 B Ll L Winyl Acetate
8250 B W v Winyl Chioride
82808 v v Volatile Organic Compounds
The expiration for the laboratary's certification is 4/30/2011. The Utah Environmental Laboratory Certification Program (ELCP)
encourages clients and data users to verify the most current certification letter for the authorized method. Fer further assistance
H DEPARTMENT QF measa call 801-538-9370,
2773 Downhill Drive 9708796590

Steamboat Springs, CO 80487 Www.acz.com






