PERRINE DUPONT SETTLEMENT

SPELTER VOLUNTEER FIRE DEPARTMENT CLAIMS OFFICE e
55 B. STREET
P.0. BOX 257
SPELTER, WV 26438 { *
304-622-7443 . /

1-800-345-0837
www.pertinedupont.com
perrinedupont@gtandslaw.com

June 4, 2012

BY HAND DELIVERY

The Honorable Thomas A. Bedell
Circuit Judge of Harrison County
301 West Main Street, Room 321
Clarksburg, West Virginia 26301

Re:  Perrine, et al. v. BPuPont, et al.;
Civil Action No. 04-C-296-2 (Circunit Court of Harrison County, West
Virginia) — Report RE Addendum te Sampling Provider Agreement -
Our File No. 4609-1 {DD-14} and 4609-1{DD-27}

Dear Judge Bedell:
i
As the Court will recall, by the Final Order Approving Agreement For Soil and House M

Sampling Services Between the Perrine DuPont Settlement and CORE Environmental Services,

Inc., entered October 11, 2011, the Court approved the agreement between CORE Enviromnental
Services, Inc. (“CORE”) and the Perrine DuPont Settlement (the “Settlement™) which authorized

CORE to conduct pre-remediation property soil and house sampling services outlined in the
Request for Proposals (“RFP”) approved by Order of the Court dated August 3, 2011.

In addition, by the Final Order Approving Agreement for Remediation Services Between
the Perrine DuPont Settlement and NCM Demolition and Remediation, LP, dated May 1, 2012,
the Court approved the Remediation Agreement between the Settlement and NCM Demolition
and Remediation, LP, ("NCM”) regarding the property (soil and house) remediation services to
be provided by NCM in connection with the Settlement Property Remediation Program (the
“NCM Contract”). The terms of the NCM Contract include payment after post-remediation
sampling of remediated soil and houses to verify successful remediation of soils and houses, so
that heavy metals concentrations of cadmium, arsemic, zinc and lead are below the Court-
approved risk levels in your Final Order dated May 4, 2012,

After sharing this proposal with the Finance Committee and CORE for comments and

edits, and based npon a strong existing relationship with CORE, we recommend that CORE be
engaged to provide the post-remediation sampling services outlined in the NCM Contract and
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under the same testing methods as outlined in the Original CORE Contract and in accordance
with the NCM Contract (the “Post-Remediation Testing Services"™).

Your Claims Administrator has negotiated the attached proposed First Addendum to the
Original CORE Contract (the “First Addendum”) with CORE, to carry out this requirement
under the NCM Contract, and we hereby request Court Approval thereof.

A proposed Order is provided for the Court’s convenience,

Please note that the Cost Quote of the First Addendum to conduct the Post-Remediation
Testing Services is $492,009; which is $92.009 in excess of the $400,000 amount given in the
Working Budget for such services in the April 9, 2012 Report that was addressed by the Court in
the May 1 and 2, 2012 Faimess Hearing respecting the final aspects of the Settlement
Remediation Program. However, this unforeseen additional expense is easily accommodated by
the $2.4 million reserve in the Working Budget, with the Cost Quote being $200,000 less than
originally estimated by CORE as a result of due diligence by the Settlement in obtaining the
lowest reasonable price from CORE, which, as the Court will recall, was the lowest qualified
bidder for property testing services.

Thank you for the Court’s consideration.

dgar C. Gentle,

Claims Administrator
ECGIHI/kah '
Enclosure

cc: (with enclosures)(by e-mail)(confidential)

Mr. Stephen A. Zbur
Mr. Thomas M. Rebar
CORE

Stephanie D. Thacker, Esq.

James S. Amold, Esq.

David B. Thomas, Esq.

DuPont Representatives on the Settlement Finance Comnmittee

Virginia Buchanan, Esq.

Perry B. Jones, Esq.

Farrest Taylor, Esq.

Angela Mason, Esg. .

Plaintiff Class Representatives on the Settlement Finance Committee
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cc’s continued: (with enclosures}(by e-mail)(confidential)

Meredith McCarthy, Esq.,
Guardian Ad Litem for Children

Michael A. Jacks, Esq.

Mzr. Billy Sublett
Settlement Construction Supervisor

Mr. Dennis Raver
NCM

Mr. Marc Glass
Court-Appointed Property Remediation Technical Advisor

Clerk of Court of Harrison County,
West Virginia, for filing (via hand delivery)
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IN THE CIRCUIT COURT OF HARRISON COUNTY, WEST VIRGINIA
LENORA PERRINE, et al., individuals
residing in West Virginia, on behalf of
themselves and all others simitarly situated,
Plaintiffs,

V. ~ Case No. 04-C-296-2
Thomas A. Bedell, Circuit Judge

E.l. DU PONT DE NEMOURS AND COMPANY, et al.,

Defendants.

FINAL ORDER APPROVING FIRST ADDENDUM TO AGREEMENT FOR SOIL AND
HOUSE SAMPLING SERVICES BETWEEN THE PERRINE DUPONT SETTLEMENT
AND CORE ENVIRONMENTAL SERVICES, INC.

Presently before the Court is the Claims Administrator's June 4, 2012, Report,
which recommends that the proposed First Addendum to the October 5, 2011,
Agreement for Soil and House Sampling Services for the Property Remediation
Program Between the Perrine DuPont Seftlement (the "Setilement”) a.nd CORE
Environmental Services, Inc. ("CORE") (the "First Addendum”), be approved by this
Court.

The Court notes that the October 5, 2011, Agreement between the Setllement
and CORE (the "CORE Contract”) was approved by the Court on October 11, 2011.

After a careful review of the Claims Administrator's Report, and in consideration
of applicable faw, the Court ORDERS that the First Addendum is hereby APPROVED
and that the Claims Administrator, on behalf of the Setllement, is hereby

AUTHORIZED, EMPOWERED and DIRECTED to enter into the First Addendum on
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behalf of the Settlement, with the Claims Administrator's execution and delivery of the
First Addendum to be conclusively presumed to be the valid and binding act of the
Settlement. _

Lastly, pursuant to Rule 54(b) of the West Virginia Rules of Civil Proceﬁure, the
Court directs entry of this Order as é Final Order as to the claims and issues above
upon an express determination that there is no just reason for delay and upon an
express direoﬁon for the entry for judgment.

iT IS SO ORDERED.

Finally, it is ORDERED that the Clerk of this Court shall provide certified copies

of this Crder to the following:

David B. Thomas

James S. Arnold

Stephanie D. Thacker
Guthrie & Thomas, PLLC
P.O. Box 3394

Charleston, WV 25333-3394

Edgar Gentle, Ill

Michael Jacks
Settlement Claims Office
P.0. Box 257

Spelter, WV 26438
Special Master

Virginia Buchanan

Levin, Papantonio, Thomas, Mitchell
Eshsner & Proctor, P.A.

316 South Baylen Sf., Suite 600

Fensacola, FL 32b02-5996

Perry B. Jones, Esq.
West & Jones

360 Washington Avenue
Clarksburg, WV 26301

Meredith McCarthy
801 W. Main St
Bridgeport, WV 26330
Guardian ad litemn

J. Farrest Taylor

Angela Mason

Cochran, Cherry, Givens, Smith,
l.ane & Taylor, P.C.

163 West Main 5t.

Dothan, AL 36301

Steve Zbur

Tom Rebar _
CORE Environmental Services, Inc.
4 Brookstone Plaza

Morgantown, WV 26508
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EdgarC-Gentle, lil, Esq. Michae)A. Jacks, Esq.
Gentle, Turnier & Sexton - W.Va{BayNao. 11044
P. O. Bax 257 P.O. Bow257
Spelter, WV 26438 Spelter, WV 26438
Claims Adminisfrator

ENTER:

Thomas A. Bedell, Circuit Judge.
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FIRST ADDENDUM TO THE OCTOBER 5, 2011 AGREEMENT FOR SOIL AND
HOUSE SAMPLING SERVICES INCONNECTION WITH THE PROPERTY
REMEDIATION PROGRAM BETWEEN THE PERRINE DUPONT SETTLEMENT
AND CORE ENVIRONMENTAL SERVICEINC. (THE “FIRST ADDENDUM”)

THIS FIRST ADDENDUM is made and entered into as of June 4, 2012, and serves as
an addendum fo the Agreement for Soil and House Sampling Services executed on October 5,
2011 by and between CORE Environmental Services, Inc., a Pennsylvania corporation qualified
to do business in West Virginia, with its principal places of business at 4 Brookstone Plaza,
Morgantown, West Virginia, 26508, and 4068 Mt. Royal Blvd, Suite 225, Allison Park,
Pennsylvania 15101-2951 ("CORE" or “CORE Environmental”) and the Perrine DuPont
Settlement (hereinafter the “Setilement”) (the “Agreement”), which was approved on October
11, 2011, by the Circnit Court of Harrison County, West Virginia (the “Court™), in Lenora
Perrine, et al., v. E.I. DuPont de Nemours and Company, et al, Case No. 04-C-296-2 (the

“Litigation” or the “Perrine DuPont Case™).
RECITALS

WHEREAS, CORE and the Settlement entered into the Agreement on October 5, 2011,
which was approved by the Court on October 11, 2011 (the “CORE Contract™);

WHEREAS, CORE desires to be engaged by the Seitlement to furhish post-remediation
soil testing services for approximately 160 properties and post-remediation house or commercial
structure testing services for approximately 600 houses or commercial structures for cadmium,
arsenic, zinc and lead using the same methodology and under the same terms as the CORE

Contract except as modified by this First Addendum (the “Post-Remediation Testing Services”).

WHEREAS, CORE desires to be engaged by the Settlement and the Settlement wishes

to engage CORE to provide the Post-Remediation Testing Services and shall furnish such
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services In accordance with the terms of this First Addendum and the ierms of the CORE

Contract.

WHEREAS, CORE has submiited its May 25, 2012 Post-Remediation Testing Services
Cost Quote in Exhibit 1 (the “Cost Quote™), with the Cost Quote hereby supplementing Exhibit
G to the CORE Contract, and the Cost Quote is acceptable to the Settlement provided it is
approved by the Court;

NOW, THEREFORE, in consideration of the premises and the mmutual promises and covenants
herein contained and for other good and valuable cansideration, the receipt and sufficiency of

which are hereby acknowledged, the parties agree as follows:

THE CORE CONTRACT IS HEREBY SUPPLEMENTED AND AMENDED AS
STATED BELOW WITH ALL TERMS AND CONDITONS OF THE CORE
CONTRACT TO BE VALID AND B¥NI}ING EXCEPT ONLY TO THE EXTENT
PROVIDED BELOW:

1.1 Additional Sexrvices. .
1.1.1  Pursuant to Article III{C) on page 29 of the CORE Coniract, CORE and the

Settlement hereby add the Post-Remediation Testing Services in Exhibit 1 as a

supplement to Exhibit G and as additional services under the CORE Contract.

1.1.2 Pursuant to Asticle ITI(C) on Page 29, and Section 8.1 of the CORE Confract,
CORE and the Settlement mutually agree to the provision of the Post-

Remediation Testing Services as set forth in Exhibit 1.

1.1.3 Pursuant to the CORE Contract, CORE shall immediately provide the Settlement

with a Performance Bond equal in amount to the Cost Quote in Exhibit 1 for the
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Post-Remediation Testing Services, with the Settlement fo provide a reasonable

amount for purchasing the Performance Bond.

1.2 Termination. In addition to the termination provisions to the CORE Contract, the
Parties agree that CORE’s provision of the Post-Remediation Testing Services will end
upon the completion of the Post-Remediation Testing Services which s estimated to be

December 31, 2013.

2.1 Full Force and Effect. The exccution of this First Addendum, and the addition of the Post-
Remediation Testing Services to the CORE Contract, under the performance time frame
agreed to zbove, shall not be and is not intended fo alter any other term of the CORE
Contract, and does not serve as a revocation, termination, amendment, andfor alteration of
any or all terms of the CORE Contract, except as set forth explicitly hereinabove, The CORE

Contract remains in full force and effect.

IN WITNESS WHEREOE, the Parties have executed this Agreement as of the day and

year first above written.

The undersigned certifies that he has Jegal authority to bind CORE.
CORE Enviranmental Services, Inc.

S e j‘f/ -
By: & mtﬁ{;’*iﬁ?x Vo b

J"'i

Print Neine: s:cvc,z% Zbur, P.G.

Title: President

Date: —f ronee 8, B2,
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The undersigned certifies that he has legal authority to bind the Settlement upon approval of this
First Amendment by the Court in the DuPont Case.

The Pertine szaﬁlemjm M
/ ,
Ly bt W

Edgar C. Gentle, III
Title: Special Mastet and Claims Administrator

Date: l‘;r ! flw}‘f{} :30{’)’
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EXHIBITS

EXHIBIT 1

CORE Proposal for Additional Serviees including proposed Cost of May
25,2012
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ENVIRONMENTAL SERVICES, INGC
Constiding » Operation k Mainlenance « Bisk Assessment « Eogineordng

May 235, 2012
VIA E-MAIL

Pexrine PuPont Property Remediation Administration
Gentle, Turner, & Sexton

501 Riverchase Parloway East, Suite 100

Hoover, Alabama 35244

Altention: Mr. Edgar C, Gentle, IIi, Esq.
Special Master and Claims Administrator

Subject: Envirormental Services Proposal R.2
Clean-up Verification Sampling
Perrine DuPont Scttlement Remediation Project
Spelter, West Virginia

Dear Mr. Geatle:

On behalf of CORE Environmental Services, Inc. (CORE), we arc pleased to submit a revised cost proposal
and qualifications to perform the clean-up verification sampling of selected properties as pari of tbe Perrine
DuPont Settlemenl. We appreciate the opportunity to offer our services, and look forward to woerking with
you should we be awarded the project.

This proposal was prepated in response to the Request for Praposal (RFP) issued on Jansary 26, 2012, for
clean-up verification sampling of the soil and houses in the class area defined in thé Perrine DuPont
scitlement as well as communications with the Settlement regarding updated requirements for dust sample
analysis temaround time of 24 hours. Based on the Memorandum dated February 23, 2012, it is CORE's
undersianding, that the costs for clean-up verification sampling are not to be incladed as part of the RFP. As
such, CORE presents the following proposal based upon the RFP, Memoranduny and subsequent discussions
the Settlement. This proposal includes the requested information regarding our project team’s ab;!;ty and
costs to conduct the clean-up verification sampling scope of work.

PROJECT TEAM,
If selected, CORE will perform the scope of work by utilizing key members of our staff to complete the work

scape in & professional and cost-effective manner. All project tasks will be supervised by our LRS, Thomas
M. Rebar (WV LRS No. 109), who will serve as your sole point of contact for aur project team. In addition,
CORE's field technician, Kyle Baiker-McKee has, over the course of the initial property contamination
assessment performed as part of the Perrine DuPont Seltlement, built an exceptional refationship with the
Settlement {eam and the residents of Speller. Mr. Baiker-McKec currently holds an EPA Dust Sampling

4068 Mt Royal Blvd., Suite 225 WWW.Cote-eny.com 4 Brooksione Plaza
Altisou Park, PA 15101-2951 Morgantowas, WV 26508
{412) 487-6000 (304) 297-CORE (2673)

Fax (412) 487-9785 Fax (304) 292-27713
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Technician Certification and has completed numerous relevant soil sampling projects throughout his time
with CORE, '

CORE Environmental Services, Ine.
CORE is a [ull-service environmental consuling firm with a professianal staff of 20 and officcs in

Morgantown, Beckley, West Virginia; and Allison Park, Pennsylvania, CORE is currently an approved
veandor to the West Virginia Department of Environmental Protection (WVDEP) (No. 225131837, the West
Virginja Depariment of Highways (WVDOH) {Vendor ID; 0000462724}, 2 West Virginia licensed contractor
(No. WV037360), certified by the West Virginia Board of Professional Engineers (Mo, C021-70-00), and is
in good standing with the West Virginia State Worker’s Compensation Commission.

In addition to the ongoing phag:: of the Perine-DuPont Settlement project, CORE’s recent West Virginia
operations client list includes work for law fioms on projects in West Virginia and Pemmsylvania;
manufactures, lending institutions; local, regional, and national oil markelers; encrgy production and
transmission companies; developers; the Pennsylvania State Depariment of Geuerat Services, and direct
contracts for envivonmental consuling services to the WVDEP and WVDOH. We are also currently
performing field services for out-of state environmental consulting firms on their project sites within West

Virginia and Pennsylvania.

CORE provides services on a daily basis to clients with quality assurance/ quality control (QA/QC)
requirements equal {o or greater than those required for the referenced scope of work. In addition to the
Perrine-DuPont Settlement project, we are currently performing site assessment and risk assessment lasks on
over 15 projects within West Virginia's Voluatary Remediation and Redevelopment Program {VRRP) and
Uniform Environmental Covenant Act (UBCA) program which require the preparation of and strict
adherence to site-specific Quality Assurance Project Plans (QAPPs) and Health and Safety Plans (HASPs).
Our professional staff are experts in obtaining and evaluating data that meets datz quality objectives reqiired
for use in the preparation of Human Health and Ecological Risk Assessments per West Virginia’s Voluntary
Remediation and Redevelopment dct (VRRA), W. Va. Code §22-22-1 ef seq., and the rules promulpated

thereto.

Services provided during the referenced project would be managed from our Morgantown, West Virginia
office. Our Morganiown office is managed by Mr. Thomas Rebar. Engineering tasks performed by the
CORE West Virginia staff are supervised by a Licensed West Virginia Professional Engineer {Jeffery 8.
Holmes, PE). We cumently work closely with all of the various divisions of the WVDEP, and maintain a
professional working relationship with the State regulators,

CORE will perform all professional consulting and soil and dust sampling scrvices in-house, including any
assaciated AntoCAD, GIS database, acconnling, and administrative tasks, Subcontracted services would
include sample analysis provided REI Consultants, Inc, (REIC).
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REY Consultants, Tue,
REIC is 2 WVDEP-ceritified analytical laboratory with a long history of providing relieble and cost-effective

services. REIC is a privately held, full service sampling and analytical firm operating a network of one main
laboralory and three service centers. REIC’S main laboratory located in Beaver, West Virginia is NELAC
accredited. The laboratosy utilizes USEPA, ASTM, Standerd Metheds, NIOSH, and other accepled fest
procedures to provide defensible analytical results in accordaiice with Federal and State regulations.

CORE has established a productive and lasting professional relationship with REIC over the past 8 years.
CORE is confident in REIC's ability to integrate into Phase 2 of the Perrine-DuPont Scitlement project, and
provide timely and accurate analytical data. REIC’s Comprehensive Quality Assurance Plan is jncluded as

for your reference,

EXCEPTIONS/ SPECIAYL CONDITIONS

There are o exceptions to the requested scope of work or special conditions applied to the scope by the
CORE project team. We are fully capable of performing the required soil and dust sampling tasks as
described in the RFP and in subsequent communications with the Seitlement regarding the expecied project
schedule, Jaboratory turnaround requirements, and number of samples o be collected,

SUMMARY OF RECENT TESTING PROJECTS
As yequested in the original R¥FP, # summary of recent soil and dust testing jobs performed by the CORE

project team and conlact person details are presented below:

Perrine DuPont Settlement. Properfy Contaminntion Assessment, Zone TA, 2 & 3., Spelter, WV

CORE recently completed the soil sdmpling of 200 properties included in Zone 1A of the Perrine DuPont
Settlement, The seil assessment was completed in accordance with a site-specific QAPP and HASP prepared
by CORE. The assessment data was obtained ia accordance with the field QAQC requirements reguired for
production of Level TM2/ M3 data reports which will be validated by a third party data validator.

In addition, CORE is currently mavaging the completion of dust sampling at approximately 2,000 homes
throughout Zone 1A, 2 and 3 as part of the Perrine DuPont Settfement tearn. Wipe and vacuum samples are
being collected from the accessible interior areas of the homes and submitted for Iaboratory analysis. Full
field QA/QC requirements are being maintained throughout the project.

During the course of the Phase 1 soil and dust sampling éctiviiies, CORE personnel developed an excellent
working relationship with the Settlement team, as well as with the residents of the olass arcas.

Formey Sellare’s Service Station, 2673 University Avenue, Mareantown, WV

CORE recently completed the assessment of surface soil, subsurface soil, groundwater, and soil vapors at the
referenced site in Star City, WV, The sile assessment was completed in accordance with a site-specific
QAPP and HASP prepared by CORE. The assessment dala was obtained in accordance with fhe field
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QA/QC requirements required for production of Level IM2/M3 data teparts which will be validated by a
third party data validator. The assessment data will be ulilized by CORE to complete a Human Health and
Ecological Risk Assessment and to obtain regulatory closure and relief of Hability for our client through the

WV UECA program.

Project Client Contact: Chris Sellaro, Owner  (304) 685-2023

Former Quict Dell Chevron, RE. 20 Sonth, GQuiet Dell, WV

CORE recently completed the assessment of surface soil, subsurface soil, groundwater, and. soj} vapors at the
referenced site in Quict Dell, WV, The site assessment was completed in accordance with a site-specific
QAPP aud HASP prepared by CORE. The assessment data was obtsined in accordance with the field
QA/QC requirements required for production of Level IM2/M3 data reports which will be validated by a
third party data validator. The assessment data will be ntilized by CORE to complete a Human Health and
Ecological Risk Asscssment and to obtain regulatory closure and relief of Nability for our client through the

WV UECA program.

Project Client Contact: Olie Bastin, Qwner (304} 622-8489

Sheetr Store # 239, 205 North Center Avenue, New Stanfon, PA

CORE recently cornpleted the initial pbase of soil and groundwaler assessment at the referenced site in New
Stanlon, Pennsylvania. The site assessment was completed in sccordance with a site-specific QAPP and
HASP prepared by CORE. Although the remediation standard for the site has not yet been selected pending
further investigation and exposure pathway evaluation, the Investigation is being completed and data
obtained as required by the Pennsylvania departmient of Environmental Protection (PADEP) for polential use
in a risk-based closure to a site-specific standard {(S88).

Project Client Contact: David Dodson, Environmental Compliance Manager  (814) 239-1402

Cost Estimate
CORE will provide sampling and analysis services as described in the BRFP and based on CORE'’s

understanding regarding the anticipated project schedule and changes form the original RFB regarding the
project laboratory analytical tumnaround time requirements, as communicated by the Settlement team.

It is CORE’s understanding that soil sampling will be conducted at a total of 160 properiies and dust
sampling will be conducted at a total of 600 properties. Approximately five to ten properties will be sampled
per week, over the cowrse of 24 to 30 months. As such, this proposal is based upon the above mentioned
maximun guantities of soil and dust properties to be sampled, over the course of 30 months.
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Labosatory analysis of dust samples will be submitted for one business day tum around time {TAT) and
laboratory analysis of soil samples will be submitted for 5 business days TAT to REIC. Dust sample
analytical results will be available to the Setilement by 5 PM the business day following sample collection.
Business days ave Monday through Fridasy, CORE will be available to colfect samples on Saturdays, if
requested. Analytical results for sminples coHected on Saturdays will be available by 5 PM on the following

Monday.

Below is a breakdown of the eslimated costs to perform the post reniediation soif and dust sampling, based
on the unit cost breakdown provided in the RFP and subsequent modifications mentioned above:

A, Quality Assurance
1. Fixed Fee to develop Quality Assurance Project Plan, Health and Safety Plan:

B. Soil Remediation®
2. Price Per Soil Property for the wrap-up sampling and Jaboratory analysis of the sarnples of the clean

roplacement soil after remediation is complete for each soil property.
§ 358.31

C. Hounse Remediation™
3. Price per house for wrap-up sampling and laboratory analysis of the samples afler remediation js complete

for cach house.
- 8709

D. Other
1. Per Soil Property and per house price for remeva! and disposal of investipation derived waste and
decontamination waste disposal fee (if any) and any other charges not included above,

{per property fee) 51043

Seil angd Dust Sampling Total Based on Quantities and Schedule ps Deseribed: & 492,009

*The per soil property price is based on collection and analysis of two samples per property, with a
maximum of 160 properties lo be sampled. In addition, QA/QC procedures and sample quantities will be
based upon the carrent Quality Assurance Project Plan (QAPP) dated Oclober 2011,

This estimate includes up to 160 properties sampled once, upon completion of soil remediation, Re-sampling
of properties will require additional charges invoiced based on the per-propery price. It should be noted, this
assumption does not.2ccount for farger properiies which may require additional soil samples, which CORE
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understands will be at the discretion of the Settlement team, As such, additional costs will be invoiced for
properties that will require more thasn two soil samples.

**The per havse dust price is based on dust wipe collection and analysis of six samples per house, with a
maximum 600 houses to be sampled. The QA/QC procedures and sample quantities will be based upon the
current Quality Assurance Project Plan (QAPP) dated October 2011, with the exception of blank samples
which will be collected on a daily basis.

PERFORMANCE & CONSTRUCTION BOND .
Please note, this proposal does not inchude the cast for CORE to obtain a Performance and Construction
Bond. CORE would be happy to provide you with a cost estimate for obtaining a Performance and

Construction Bond, if requested.

DATA VALIDATION
CORE routinely conlracts qualified firms to perform independent third party validation of data obtained for

our prejects. We weuld welcome the opportanity to recommend a pmv:der ar {o assisl you with coordination
of data validation if requested,

ATTACHMENTS
The following altachments are inclnded, as requested i the original RFP:

Attachment 1:  Insurance Cezificate
Attachment 2:  Project Team Qualifications

Attachment 3: REIC's Comprehensive Qualify Assurance Plan

We appreciate this opportunity to offer our services and look forward to working with you o the second
phase of the project.. If you have any questions regarding this submittal or CORE's orpanization, please
contact Tom Rebar at {304) 266-7207 or Steve Zbur at (412) 977-2737.

Sincerely,

CORE Environmental Serviees, Inc.

Thom
Seanior¥iroje anagcr

Enclosures:
C: Kip Harbison - Gentle, Tusner, & Sexton

President |
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ACORE CERTIFICATE OF LIABILITY INSURANCE  opi pz | "Moo

Da/30/1%

THIS CERTIFICATE 15 1SS5UED AS A MATTER OF INFORMATION ONLY AND CONFERS ND RIGHTS UPON THE CEBTIFIBATE HOLDER. THIS
CERVIFICATE DOES HOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEHD OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: 11 the cerilicate holder Is an AUDH [ONAL RNSUHED, the polcy(los) must Be endorsed. i SUBROGATION & WAIVED, stbject to
the terms and condltions of the policy, cerlaln policles may require an endorsement, A statement on this certificate dons not confer rights 1o tho
cerilficats holder In lleu of such endorsemeni(e). ’

FPRODUGCER bﬂgg\u
First Nat'l Ins - Robinson e e Feaic, voy:
100 Park Manor Drive ADDORESS:
Pitosbucgh BPa 15208 ] STonER 0z, COREE-1
Phome:412-446-1010 Fax:412-446-1022 INSURERIS) AFFORMING GOVERAGE HAE 2
BISURED . HISPRERA: eudurasar Ascrdesn ppesialty
gore Enyironmental Services mayRERB: Haxtford Ynsurance Group
£068 Mount Royal Blvad. Site 225 . {IysuRERC:
Pittsburgh PA° 15101-2851 REA
INSHRERE §
HSURERF 1
COVERAGES CERTIFICATE HUMBER: REVISION RUMBER:

THIS IS T CEATIFY THAY THE FOLICTES OF INSURANCE LISTED BELOWHAVE BEEN ISSUED TO THE INSURED NAKED AROVE FOR THE POLICY PERIDD
THDICATED. MOTWITHSTANGRIG ANY RECUIREMENT, TERK OR SONDIHOH OF AllY CONTRACT OR OTHER DOCUMENT WITH RESPELT TG WHICH THIS
CERTIFIGATE MAY BE ISSUED OR MAY PERTAN, THE INSURANCE AFFOADED BY THE POLICIES DESCRIBED HEREM IS SUBJECT TO ALL THE FERIAS,
EXCLUSIONS AND CONDITIONS OF SUCH POUIGTES, UMITS SHOWH MAY IAVE REEN REDUCED BY PAID CLATAS,
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Stephen A. Zbur, PG
Pregident/ Owner

Experience Sunymary

Stephen A. Zbur is President and Owner of CORE
Environmental Services, Inc. He has over 25
vears of experience in  the environmental
consulting field, and his specialties include project
management and negotiations with regulatory
agencies, directing remedial  mvestigations,
conducting regulatory compliance audits, and due
diligence assesmiments for property transfers
(prepurchase, acquisition, divestiture), and soil
and groundwater remediation investigations.

Education
B.S.  Geology - Indiana Univetsity of
Pennsylvania

40-Hour HAZWOPER Training Course &
Associated 8-Hour Refresher Training to Date
Complying with OSHA Standard 29 CFR
(1910120,

Professional Affilintions & Registrations
Pennsylvania Registered Professional Geologist
#PG-338-G

HWorth Carolina Licensed Geologist #1090

South Carolina Professional Geologist #1131
Virginia Certified Professional Geologist #7753
Tennessee Registered Geologist #TNZ219

Representative Experience

Managed and performed fuli-scale environmental
campliance audits for an intemational chemieals
manufaclurer at 20 facilities throughout the US
and Canada. The facilities included such diverse
chemical processes as plasticizer manufacturing,

chemical blending operations, and peroxide
production.

Performed  due  diligence  environmental
investigations at more than 100 facilities for
poiential buyers, sellers, lending institutions and
iusurance companies, Activities included Phase ]
and Phase II Environmental Assessments along
with developing tasks of potential environmental

tinbilities fo assist in purchase negotiations,

Performed environmental compliance audits for
such clients as electronic. cable manufacturers,
film manufacturers, international construction and
industrial equipment mamufacturers, high-grade
industrial detergent manufacturers, ¢lectronic
components  manufacturers, foam  producers,
commercial heating and coating industries, and
clectronic and printing facilities., Audits fncluded
regulatory review of all environmental and

“compliance issues and  determination  of

comipliance  to  applicable  environmental

regulations.

Directed the preparation and implementation of a
remediation  workplan “at a textile facility in
accordance with the New York Voluntary
Cleanup Program. The nature and exient of
volatile organic compounds were detennined in
the subsurface and a dual-phase extractior pilot
test was performed and selected as the remedial
alternative. A yemediation workplan was prepared
and submitted to the New York State Department
of Environmental Conservation, The extraction
systern was designed, installed and brought on-
line in July 2600,
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Stephen A. Zbur, PG
President/ Owner

Provided project management oversight for duc
diligence and full-scale compliance audits
concurrently at various facilities throughout the
United States. These activities were performed as
part of major acquisitions or mergers for our
manufacturing clientele,  As a result of these
investigations, complianee and remediation issues
were identified and completed as part of the
agreement between the buyer and the seller.

Directed an environmental assessment for the
scller of an electrolytic capacitor manufacturer.
Activities, which were performed in concurrence
with the buyers consultant and counsel, included:
performing a remedial investigation to determine
the extent and magnitude of chlorinated solvents,
resnoving and properly disposing of domestic
sludge and soil, coordinating the removal and
disposal of out-of-service transforners and spent
chemicals and ﬁbaudoning two fornter etchant
process pits by sampling and filling with concrete.

Directed a Remedial Investigation/Feasibility
Study according to the National Contingency Plan
(40 CFR, Part 300} at a solvent re::;mrcxy. facility in
Morth Carolina. Tasks included: project scoping,
developing a plan to conform with community
relations and obtaining substantial data to
determine a score for the NPL MHazard Ranking
System,

Directed a site characterization at a printing
faciiity as part of the Virginia Voluntary
Remediation program. Site-specific action levels
were developed using site-specific data to justify

natural attenuation/degradation as a remedial
alternative.  Shie closure was recejved from the
Virginia DEQ afler one year of quarterly ground
water and soif monitoring,

Directed yemoval actions of buried drums and
serap FUB capacitors at an elecirolytic capacitor
wmanufactrer in Virginia.  Activities included:
performing 2 sorface geophysical survey 1o
identify the buried debris, preparing an excavation
workplan, retalning subcontractors to perform the
removal activities, coordinating transpertation and
disposai of TSCA material, and performing a
remedial  investigetion  upon  completion  of
removal actions.

Project Manager for a PCB spill cleapup in a
building interior classified by TSCA as # non-
restricted area. Activities included delineating the
PCB impacted area by performing arid sampling,
cleaning and encapsulating he concrete floor and
performing final cleanup verification sampling,

Directed a site investization at a former textile and
chemical manufacturing facility in Rhode Island.
The work was dene in accordance with Rhode
island Brownfield regulations and  included
develeping sile-specific sofl and ground water
action levels using approved fate and (ransport
models. The remedial activities included the
excavation of impacted soil and remediating
ground water through the use of vacuum enhanced
recovery wells {o risk based concentrations.

Divected remedial investipations at adhesive
manufacturing sites in New Jersey and New York

4068 M. Royal Bhvd,, Suite 223
Allison Park, Peansylvasia 15101
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Stephen A, Zbur, PG
President/ Owner

to delermine the lateral and vestical extent of
chlorinated volatile organic compounds

Provided oversight for dual-phase extraction
sysicm pilot tests at sites in New York, New
Jersey, Ohio and Pennsyivania.

Provided oversight of natural aticnuation analysis
for chlorinated volatile otganic compounds at
various sites.  Based on this data, natugal
attenuation

parameters were calculated and presented to

caleulations  and  depradation

regulatory bodies.

Directed the closure of seven non-hazardous
retention ponds at an electrolytic capacitor
manufactrer in North Carolina.  Activities
included: developing & sludge, soil and surface
water sampling and sounding program, evaluating
and recommending sludge and surface water
dispos‘a! options, preparing a clasure plan,
retaining and coordinating with subcontractors o
remove sirface water from the ponds, solidifyiug
the sludge in place, and backfilling the lagoons to
satisfy the conditions of the site specific erosion
conirel plan.

Project Manager for a RCRA Closure/ Post
Closure at a manufiicturing facility in North
Carolina.  Activities included: performing a
contamination assessment including a bedrock
investigation and geophysical well logging lo
assist in detenmining the extent of TCA, closing a
Hazardous Waste Management Unk, designing
and permitting a Corrective Action Management
Unit for the on-site treatment of contaminated soil,

and designing, installing and maintaining a ground
water and soil treatment system.

Directed a Sile Assessment Plan at former
fertilizer manufacturing facility. The plan was
prepared In accordance with the North Carolina
Superfund Section, Volunfary Site Remedial
Action Program,

Directed a site assessment st a former plating
facility in Peonsyivania.  Activities included
developing a sampling and analysis plan,
classifying and disposing of process related
hazardous wastes and determining costs for

facility decommissioning.

Performed drip pad asscssments and assisted in
bring a wood teating facility into compliance
with drip pad technical standards {40 CFR, Part
_265, Subpart W).

‘Provided senjor oversight to project managers

with respect to all aspects of petroleum-related
assessment and remediation projects.

Served as project manager for petroleum
contamination  investigation and  remedial
activities at underground storage tank facilities.
Respousibilities  included  directing  the
investigative and remedial study and managing
the project team responsible for the installation
and inaintenance of the recovery and treatment

system and negotiating closure criteria.

Program Director for two multi-year contracts
for the State of North Carolina. Services include
investigating petroleum releases and mitigating

4068 Mt Royal Blvd,, Suite 223 WWW.COTC-CV.CON +f Brookstone Plaza
Adlison Park, Pennsylvimia 3{01 Morgantown, Wesl Virginin 26508
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ENV NMENTAL SERVICE -
NVIRO TA C 8, ING President/ Owner

Cansultig « Operation % Maintesce « Risk Assesymen « Engluccring

potential health exposures by installing supply
wells, coordinating the extension of public water
lines and installing point-of-entry systems.
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Thomas M. Rebar, LRS
Senior Project Manager

West Virginia Licensed Remediation Specialist

Experience Summary
Mr. Rebar has over fifieen years of experience as
an  environmental consultant working with
petrofeum industry clients in Pennsylvanis, West
Virginia and the swrounding states, including
nipe years as & WV Licensed Remediation
Specialist (LRS). Mr. Rebar cumently manages
. CORE’s West Virginia office and staff] and is the
primary contact for clients and regulatory
agencies on projects he manages in West Virghvia
and throughout the mid-Atlantic region.

Mr. Rebar’s professional expericnee includes
acting as the LRS on Projects in West Virginia’s
Voluntary Remediation and Redevelopment
Program (VRRP), and Uniform Environmental
Covenant Act (UECA) program, including retail
petroleum sites, former glass plants, and former
bulk petroleum plants with multiple contaminant
sources.

Mr. Rebur is proficient in the management of a
wide variety of environmental assessment and
remediation projects, for a wide range of client
types with varying project objectives. His
experience as 4 Project Manager covers
responsibilities from proposal preparation and
budpetary management, through field personnel
and  subconiractor  supervision, regulaiory
interaction and site closure negotiations.

In addition to project level management and
supervision, Mr. Rebar has extensive hands-on
experience in the field as a Project Scientist and

Senior Field Technician. Field experience
includes the installation and operation of various
types of soll and pground water remediation
systems, soil boring and monitoring well
installation, Phase 1 and 1l site assessments,
remedial  feasibility studies, cimergeney spill
response, and on-site construction management..

Mr. Rebar has hands-on experience with various
methods of subsurface exploration, including the
utitization of air knife, direct-push, hollow-stem
auger, and air rotary boring methods to complete
subsurface delineation.

Education
B.S. in Geology - California University of
Pennsylvania

Annual coniinuing education credits obtained -
through participation in the Risk Assessment/
Brownfield  Site  Assessment  Workshops
presented by the West Virginia Department of
Environmental Protection (WVDEP), 2000
through 2010

Pennsylvania Department of Environmental
Protection (PADEP) Land Recycling Workshops,
December 2007 and 2008

40-Hour HAZWOPER Training Course and
Associated 8-FHour Refresher Training cument to
date, complying with OSHA Standard 29 CFR
i910.120

4063 Me. Royal Blvd., Suite 225
Allison Park, Peansylvania 15101
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Thomas M. Rebar, LRS
Senior Project Manager

West Virginia Licensed Remediation Specialist

8-Hour Supervisors Course complying with 29
CFR 15910.120(e){4)

Red Cross First Aid and CPR Certifiad

Professional Affiliations & Registrafions
West Virginia Licensed Remediation Specialist
Registration No, 109

Associate Member of the Pennsylvania Council
of Profussional Geologists

Associate Member of the West Virginia Qil
Marketers & Grocers Association {(OMEGA)

Member of the West Virginia Chapter of the Alr
and Waste Management Association (AWMA)

West Virginia Chapter, ‘Allegheny Mountain
Section

Morgantown Area Chamber of Commerce,
Morgantown, West Virginia

Representative Experience

As &« LRS, Mr, Rebar Is certified by the director of
the West Virginia Departiment of Environmental
Protection as an individual qualified to perform
professional remediation services and to supervise
the assessment and yemediation of contaminated
sites within West Virginia's VRRP and UECA
Programs, Mr. Rebar's LRS experience in West
Virginia includes performance of site assessments
accarding to EPA and VRRP QA/QC standards

and risk-based closures for petrolevm industry
and local government clients.

As a Project Manager, Mr, Rebar has performed
management duties on over 250 projects for over
80 different petroleum indusiry clients in PA and
WV, including acting as the project LRS on
projects  within  West Virginia’'s VRRP and
UECA.

Recent projects include Risk-Based closure of a
petroleum bull stovage terminal in porthem WV
thwough West Virginia’s Voluntary Remediation
Program, and risk-based closure projects of
vatrious size and scope throughout PA, Ol and
WV, Mr. Rebar prepares proposals, contracts and
work plans for these projects and is the primary
contact for client representatives and state
regulatars.  Mr. Rebar is responsible for the
scheduling and supervision of a fulltime staff
working on these projects and performs final
review of all reports, permils and corespondence
related to the wojects. Mr, Rebar also is
responsibie for all budgetrelated and financial
management issues on these projects. He has been
responsible for the application of state and federal
regulations (o petroleum projects in multiple
slates. As a Staff Ievel Scientist, Mr. Rebar has
supervised soil boring and remediation system
installations, directed underground storage tank
closures and performed

Phase 1 and Phase 1f Environmental Site

Assessments and site delineation.  Previous

4068 M. Royal Bied., Suire 223
Allison Parl, Pennsybvania 15101
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Thomas M. Rebar, LRS
Senior Project Manager

West Virginia Licensed Remediation Specialist

technjcal level field experience included operation
and monitoring of remediation systems, pilot
testing, groundwater sampling, installation and
maintenance of Oxygen Releasing Compound®
and other passive remediation ubits, supervising
construction  subcontractors, surveying, well
abandonmient, coordinating laboratory services
and field activities, and setting up and operating
mobile point-source remediation systems.

Remedial system experience includes the
installation and operation of dual phase recovery
systems, pneumatic pump-and-treat systems,
ozone injection systems, and high and low
VACUMIN  vapor recovery syslems. He s
experienced with the opemtion of systems
utilizing carbon absorption and  catalytic
oxidation, air strippers, produel skimumers, and
mitlti-phase vacuum extraction equipiuent,

Professional  staff  level report preparation
experience includes data analysis and preparation
of technical reports in varlous States, for
numerous and diverse clientele, and for all phases
of environmentai projects. Mr. Rebar has been the
primary author and/or primary reviewer on Phase
1 Site Assessments, Phase 11 Site Characterization
Reports (SCRs), Corrective Action Pans (CAPs),
and Remedial  Action Completion  Reports
(RACRs) submitted to regulatory agencies in
multiple States.

Retail & Bulk Petrolemmt Facilities - Managed
projects on over [B0 retail petroleum sites for
over G5 individual clients. These sites are in

various stages of cleanup including initial
assessinent, site delineation and characterization,
remedintion  system desjsn and  installation,
system optimization and regulatory closure
negotiations. Mr. Rebar has managed site closures
in WV via the Leaking Underground Storage
Taok (LUST) program and in Pennsylvania
through Underground Storage Tank Program and
Actll

Phase I Site Assessments — Mr, Rebar has recently
completed Phase I site assessments per ASTM E-
1527 on petroleum and industrial sites in West
Virginia, Pennsylvania, and Florida, His role on
these projectz included on-site assessment and
interviews, senior report review, and project

management.
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Jeffrey S. Holmes
Senior Project Manager

Experience Suntmary

Mr. Holmes is responsible for managing
environmental cantamination assessment
projects, RCRA permitling projects, compliance
auditing projects, development and preparation
of various lypes of pollution prevention plans,
RCRA and solid waste closure plan preparation
and management and certification of RCRA and
salid  waste closures, Mr. Holmes also
participates in and manages site characterization
studies.  His duties include planning and
implementation of projects, coordination with
clients, state regulators and subcbmrac!m's,
inierpretation of data, preparation of reports, job

accounting and inveicing,

Education
BE, Environmental Engineering, Pennsylvania
State University, State Collegs, 1981

Professional Affiliations & Registrations
Professional Engineer, Fennsylvania, 035724-E,
1986

Professional  Engineer, Comnecticut, 15046,
[087

Professional Engineer, Ohio, E-51145, 1987
Professional Engineer, New York, 070285-1,
1993

Professionzl BEngineer, West Virginia, 15759,
2003

West Virginia Licensed General Engincering
Contractor, 2004

Professional Memberships

LIS EPA Commen Sense Initiative Iron and
Steel Sector, Brownfields Workgroup, 1995-
1998

Society of American Military Engineers, 1993-
2060

Publications

"Time-Release Electron Donor Application it a
Low Permesbility PCE Contaminated Aquifer” -
Proceedings of the Third International
Conference an Remediation of Chlorinated and
Recalcitrant Compounds, Monterey, CA, May
2002,

Awards
1995 WMX Technical Exceliencs
Award, 3rd Place

Repreéentaiive Experientce ‘

Confidential Steel Corporation, Williamspor,
Pennsylvania. Development and preparation of
Post-Closure Permit modification to reduce the
sampling frequency of the ground water
monitoring program, eliminate some program
monitoring wells, reduce some recordkeeping
requiremients and eliminate some anabytical
parameters fiom the post-closure program. The
application was submitted to the PADEP and the
application approved. [1999-2001]

Ellwaod City,
Project wmanager for initial

Reclamation Facility,
Pennsylvania,
development of and periodic updates to Parr B

RCRA  Storage and  Processing  Permit

4068 Mt Royal Bivd,, Suite 225 WAL COTE-COY, Comt 4 Brookstone Plazt
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Jeffrey 8. Holmes
Senior Project Manager

Application for the facilities rotary hearth
furnnece, electric arc fwnace and cadmium
recovery processes as well as related activities.
Caonducted mectings with PADEP and client and
provided permit revisions in the form of revised
applications to address facility modifications and
subsequent regulatory agency comments. Draft
perinit issued in 1992, final permil issued in
1994, amended permit issued in December 1995
to include cadmium recovery operations.
Presently involved in major permit modification
to include new storage aress, processing
modifications and a new waste stream. [1987 -
present}

American Envivommental Services Company
Site, Jacksonville, Florida Area.  Project

manager and  design  coordinator  for

development of RCRA storage facility Part B

Permit applications. Three difforent sites were
evalusted and went through a partial or the
complete permit  application process.
Application preparation  involved regulatory
liaison  with Florida DEP and other
envivonmental ogencies, design  of storage
facilities and associated layout per applicable
regulations, preparation of required Florida DEP
Permit forms, development of spill plans and
crosion control plans. {29‘53- 19951

NGK  Metals Corporation, RCRA  Facility
Investigation, Reading, Pepnsylvania,
Construction manager for # RCRA Carrection
Action Program for a manufacturer of beryllium
atloys, one of the first RCRA Corrective Action
Projeets to be underiaken by EPA. Groundwater

Model and Pump Test Report were the best
reviewed by the EPA Ragion HE project officer.
The purpose of the project was to detenmine the
impact of on-gite waste disposal practices by
prior owners of the site which included the
operation of an on-sile industrial waste landfll
and several waste water and sludge lagoons.
Provided constrirction oversight supervision and
design engineer roles, periodic site visits and
participation in meetings and regulatory agency
negotiations.

DuPont, New Castle, Pennsylvania. Quality
Control Supervisor for closure of a [3-acre
landfill. Managed field QU staff, responsible for
development and preparation of alf wark plans,
including:  Construction  Execution  Plan;
Contractor Quality Centrol Plan; Security Plan;
Environmental  Protection Plan; Spil} and
Discharge Conirol Plan; Decontamination Plan;
Submittal Register; and,"‘}‘raf‘ﬁc Control Plan,
Responsible for development and preparation of
all praject QC submittals (material approvals,
laboratory data, field testing results) responsible
for QC oversight of contaminated waste
regrading, placement of cover soils, installation
of erosion control measures, fencing and site
revegetation  operations. Conducted  task
specific meeting agendas and conducted
Preparatory Phase and Initial Phase Meetings
with required site personnel and comtractoss.
Participated in Weekly Progress Meelingg,
prepared  daily construction quality control
reports and was involved with client and
PADEP negotiations of project chaunges. [2001]
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Jeffrey S, Holmes
Senior Project Manager

El Pase Energy, Calvert City, Kentucky.
Participated in  confidential due diligence
evaluation associated with' the acquisition of a
natural gas fired power plant in  westem
Kentecky by evaluating potentisl for Hability
associated with offsite sources, wastewater,
storm  waier, ground water and waste
management conditions. [2001]

Hukill Chemical Corporation, RCRA Closure
Plan for Storage Tank Farm, Bedford, Ohio.

Design  engineer for development and

preparation of RCRA closure plan for the
company’s hazardous waste tank farm involving
a alternative ecapping system and subswrface
drainage system. Condocted  regulatory
nepotiations for alternative capping system and
maodified statistical groundwater data evaluation
procedures. {1999-Present]

NGK Metals Corparatién, Residual Waste Study'
and Phase I & 11 Permit, Reading, Pennsylvania,
Primary designer and certifying engineer for a
residual waste study at this beryllium alloys
manufacturing  facility, which identified and
classified the waste streams according to the
new residual waste regulations. A thorough
overview of the new regulations and their effect
on NGK was presented along with viable action
options which inciuded compliance
requirements, schedules, and cost. As a result of
this study, NGK decided to upgraded their
facility to a Class 1 landfifl. [1997]}

Naval Surface Warfare Facility, Mavy CLEAN,
Dahlgren, Virginia. Worked as a subcontract

employee to aid and manage the 65% and 100%
design phases for a landfill capping system,
marsh area cover system, soit cover system for a
siream backchannel, stebilization of
streambanks, identification and quantification of
excavation areas for incorporation under the

. fandfilf cap, slurry wall, sedimentation basin and

stormwater management features, Managed the
design  feam and was responsible for
development of project waork plans and related
documents including erosion and sedimeni
control plan; environmental permits report; basis
of design  report; stormwater  pollution
prevention plan; design specifications; design
drawing, and, the construction cost estimate.
[1998-1999]

Aluminum  Manufacturer, Rockdale, Texas.
Project  manager for development and
preparation of comprehensive spifl puli.u!iua and
prevention plans for the facilities pranp si-nf.ion,
mining  operations, power plont  aad
manufacturing operations.  Spill plans were
developed in accordance with the company's
standard format 1o address all facility opesations
and waste materials as well as raw materials.
Specialty  Steel  Manufacturer,  Pollution
Prevention, Louisville, Ohio, and Midland,
Pennsylvania. Project manager for developing
and managing numerous spill prevention plan
projects, including SPCC Plans, Stormwater
Pollution Prevention Plans, and Preparedness
Prevention and Contingency Plans.  [1997 -
present}
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Jeffrey S. Holmes
Senior Project Manager

Specialty Steel Manufacturer, Waste
Minimization, Loufsville, Ohio. Project
manager for a2 waste minimization study and

lagoon closures. [1997-Present]

Norfolk  Southern Corporation, UST Site
Assessnient and Q&M Services, New London,
Ohio.  Project manager for assessing the
viability of purchasing an iu-place pump and
tweat system to remediate petreleum product
releases. Recommended purchase of the system
and assisted in the negotiation of the purchase
price with BUSTR, Managed installation of two
additional groundwater wells and operation of
the system, maximizing the efficiency of produoct
recovery efforts at the site. Managed
preparation of a Remedial Action Plan and
performance of & dual-phase extraction test,
Directing evaluation of additional remedial
alternatives in efforts to bring the site to closure
and satisfy BUSTR cleanup standards. [1997-
Present]

Component Intertechnologies, System Design,
Hadley, Pennsylvania. Praject manager for
system design of wo extraction wells, air
siripper, transfer pump and flow equalization
tank. Invelved in negotiations with PADEP for
system  design, permitting and monitoring
program development, Provided oversight of
extraction and freatment system construction
activities and involved in ongoing system
operation, maintenance and monitoring program
activities. Provided oversight of design of
ground waler extraction and (reatmaeni system
for DNAPL recovery and containtment,

Oid City of York Landfill Superfind Site,
Remedial  Design  Work  Plan, York,
Pennsylvania. Project engineer for development
of Remedial Design Work Plan and asseciated
documents, and assisted in coordination of
conceptual, prefinal, and final design activities.
Participated In cover thickness evajuation,
borrow area evaluation, landfill gas survey,
cvaluation of collected data, and developinent of
remediation design repocts to include plans for
capping a l6-acre portion of a landfill and
collection and treatment of contaminated ground
water from five on-site ground water extraction
wells.  Coordinated development of design
reports for submittal to EPA regarding landfiil
capping and landfiil pas assessmient, monitoring
and collection. As part of pre-final and final
design, assisted In development of routine
monitoring and performance verification plans,
Acted as quality ‘assurance  director during
remedial construction activities, responsible for
construction oversight, participapt in bi-weekly
construction meetings and negotiations with
regulafory agency. Presently involved in post-
remedial action operation and maintenance
aciivities.

Confidential Client, Aluminum  Extrusion
Facility, Girard, Ohio. Project manager for
consulting assistance immediately following
release of industrial wastewater confaining
hexavalent chromium, design and oversight of
site investigation activities related to the release,
Investigation involved soil boring and ground
water  monitoring  well  installation  and
monitoring  activities to  assess  extent of
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contamination. Foilowing assessmenl activities,
assisted in development of design of ground
water exiraction system.  Responsible  for
oversight of system. construction, operation,
‘maintenance and developmend and
implementation of monitoring program. Project
resulted in the recovery of the vast majority of

contaminated wastewater.

Confidential Client, Hazardons Waste Landfilf,
Model City, New York. Froject manager for
developmment of detailed design  report,
specifications and construction drawings for
ground water interceptor ftrench system and
sssociated  extraction  wells  for DNAPL
recovery. Assisted in preparation of design
calculations for total system flow rates, sizing
extraction well pumps and trench configurations.
Also involved in design of pilot boring program
t0 determine depth of interceptorfcollection
‘trench and presence of DNAPL as well as
system performance moniloring program to
evaluate extraction system flow rates and
drawdown for system optimization.

Confidential  Steel  Corporation,
Management and  Oversight, Johnstown,
Pennsylvania. Certifying engineer for closure of
a 5-acre hazardous waste pile. Paiticipated in
pegotiation with PADEP for cost-saving
modifications to the approved closure plan
{prepared by others) and coerdination of other

Closure

contractors during closure.

Aluminum Finishing Facility, Northeast Ohio.
Developed and implemernted a closure plan for
facility decommissioning of finishing operations

prior {o relocation of & concrete sump, paint
booths and surrounding aress, pretreaiment
{chromate conversion coating and cleaning)}
area, paint room, wastewater treatment facilities
and several storage areas. Implemented
decontamination of structures and associated
anatytical verification testing, oversight and
management of contractors and preparation of
closure certification documentation.  [1998-

1999)

Former Stee] Processing Facility, Williamsport,
Pennsylvania. Project and field manager for
field oversight and certification of RCRA
closure of three inactive hazardous waste surface
impoundments and three non-hazardous waste
drying beds. Managed verification sampling,
review of contract change orders, oversight of
coptaminated  waste stabilization  QA/QC,
management of soil testing contractor, synthetic
liner installation .supervision and surveying
oversight. Weekly reporls were provided to the
client as well as a comprehensive certification
document. [1989-1990]

Phunbing Hardware Manufacturer, Western
Ohic, Projeet manager for verification
sampling, oversight of field engineers and
conslruction contractor, coordinated QA/QC
testing procedures for soils and synthetic liner
and was responsible for surveying activities
during closure of six RCRA plating wastewater
shudge lagoons, Provided oversight of
additional site investipation activities to define
extent of contamination outside impoundments,
negotiation with regufatory agency officials
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regarding closure issues and performance of risk
asscssment for clean closure. A comprehensive
certification document was also provided to the
client. [1989-1991]

Specialty Steel Manufacturer, Youngstown,
Ohio. Project manager and field manager for
development of three RCRA closure plans for 1)
an clectroplating wastewater treatment plant
sludge drum storage ares, 2) carbon stee] pickie
fiquor storage tank, and 3) stainless steel pickle
liguor stovage tank. Negotiated closure plan
approvals with Ohio EPA. Provided oversight
and certification of clesure for drum storage area
and carbon steet pickle liquor storage tank to
include decontamination activities, verification
sampling and analysis review and approval, and
periodic inspections during closure.  {1989-
1992]

Former Pin  and Fastener I\'Ianufacturcr,
Dayvilie, Connecticut. Project manager and
field manager for oversight of closure activities
for two RCRA electroplating wastewater surface
impoundments. Management of closure
activities included coniractor oversight, soils
verification sampling and approval of faboratory
analysis results as "clean,” soils QA/QC testing
and surveying services. Performed perjodic
compliance inspections, involved i negotiations
with CTDEP regarding soil compaction and
additionzl waste material removal and
establishment of modified cleanup criteria,
Supplied client with comprehensive closvre
eertification docwinent. [198§-1989]

Residential and  Architectural  Hardware
Manufasturer, Mew Haven, Connecticut. Project
manager and field manager for oversight of
RCRA closure activities for five electroplating
wastewater surfzce impoundments and two
sludge disposal areas, Oversight of closure
activities involving removal of wastes for off-
site disposal, soil verification sampling and
analysis with approval of “clean® levels,
backfifling and soils QA/QC testing. Involved
in negotiations with CTDEP to revise clenup
levels to less siringent criteria during closure,
Supplied client with comprehensive ¢lasure
certification document. {1987-1988]

Residential and  Architectural  Hardware
Manufacturer, New Haven, Connecticut. Project
manager for developing and managing siate
grant program authorized wasle minknization
audit. Audit  addressed metal  finishing
operazim:é, painting, degreasing o'pcmtions and
various other operations invelving oils, solid
wastes and wastewater. Program was developed
with company inpot and through meetings with
their waste minimization committee. Previous
operations were reviewed in detail incleding
chemical usage, waslte generation rales, process
water usage and electricity usage. Final report
included recommendations regarding product
substitutions, new treatment/reuse equipment,
water conservation and provided payback period
evaluations, [1990]

Specialty Steel Manufacturer, Youngstown,
Chio and MNew Britain, Connecticut, Project
manager for environmesial compliance auditing
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at the company’s manufacturing facilities to
include RCRA  and  solid waste  issues,
underground storage tanks, SARA Titde Il
issues, Clean Water Act NPDES permitting and
pretreatment requirements, OSHA flammable
storage areas and TSCA PCB  issues.
Comprehensive final suimvmary reporis  were
prepared  in comjunction  with  pest-audit
meetings. [1986-1988]

Bicycle Manufaciurer, Maysviile, Kentueky,
Project manager for development of post-closure
permit application to inclide ground water
moniforing program, statistical evaluation of
ground water monitoring data and site inspection
program. {1986-1987)

Industrial Park, Bridgeport, Pennsylvania.
Projeet manager for three comprehensive
property transfer assessments of this 25 acre
park to include msbestos, storage  tanks,
hazardous substances; PCBs, solid wastes;
ground waler monitoring well installation and
sampling, development of soil sampling
program. Final reparts provided
recomamendations on  waste characterization,
tepant activitics and operations and a summary
of liabilitics based on field sampling activities
and walkover surveys. Cost estimates for
remedial activities were also provided. [1987-

1991)

Miniature Bellows Manufaciwrer, Cedar Grove,
New Jersey. Project manager for review of soil
gas survey and soil swnpling program and for
oversight of groundwater monitoring  well
installation and sampling program development

related to VOC comtamination,  Provided
oversight of record search activities, aerial
photograph acquisition, review of prier plant
operations, development of isoconcentration
maps and ground water contowr maps for
incorporation  inte  final  countamination
investigation report. A final report was prepared
addressing findings, possible sources, and
recommendations for additional investigation

activities. [1989~1990]

Spcciafty Steel Manufacturer, Mew Britain,
Connettieut. Project manager for Phase { and
Phase 11 property assessment activities,
including development of soil, groundwater and
surface water sampling program, collection of
samples and data interpretation.  Reviewed
manufacturing  operations, interviewed plant
personnel, and prepared a comprehensive

stinmary report developed far the client's use in

“filing appropriate state property transaction

forms. [1987-1988]

Carbon-Graphite Magnet Manufacturer, Saint
Marys, Pennsylvania. Project and {ield manager
providing field oversight and centification of two
non-hazardous waste swface impoumndments.-
Provided oversight and approval of contractor
QA/QC procedures, negotiations with regulatory
agency officials, and oversight of surveying
activities, [1987}

Steel Manufacturer, Meville Island,
Pennsylvania. Technical assistant responsible
for compyehensive records search program
development and performance of record search,
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including Sanborn map acquisition and review,
interviews with PADEP officials, plant
personnel and Army Corps of Engineer
personnel, title search of properties, PADEP
compliance file history review of surrcunding
property owners, aerial photograph. sequisition
and review. Involved in development of soil
and groundwater sampling and analytical
program based on records search findings.
[1991}

Special Training

American Red Cross TFirst Aid and CPR
Training, 2000 and 2001 ’
Hazardous Materials Shipping Training, DIT, 49
CFR Parts {71 and 172, 1993

Treatment  of Contaminated  Soils  and
Groundwater, 1992

“Air and Waste Management  Association,
Cincinnati, OH

Data Consullants Computer Training - Lotus -
2.3, 1990

Data Consultants, Mars, PA

Hazardous Waste Site Managers Training,
OSHA 29 CFR 1910.120, 1987

Hygiene, Safety and Training Company,
Pittsburgh, PA

Hazardous Waste Field Investigations Heaith
and Safety Training, OSHA 29 CFR 19i0.120,
1987

Hygiene, Safety and Training Company,
Pittsbursh, PA

Real Estate Transaction Environmental
Evaluations, Pittsburgh, PA 1988

Project Management, Skill Path Inc.,
1989, Piftsburgh, PA

18-Hour Constraction Safety Training
$-Ifour OSHA Refresher, 1993 - 2002

DOT Training, 1998
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1.0 QUALITY ASSURANCE POLICIES

1.1 Approved Bignatories: The REIC Quality Assurance Manual (QAM) will be signed by the
Laboratory Director/General Manuger, Assistant Laberatory Director, Quality Programs
Manager, Biological Department Director and Service Center Supervisor{s). This will be the
approved signatories for the REIC QAM,

1.2 Quality Assurance Policy Statement: This is a comprehensive quality assurance plan (Quality
Assurance {QA) Manual} for Research, Environmental and Industrial Consultants, Inc. (REIC).
This document deseribes REIC's Quality Assurance (QA) Program as a consulting and
analytical services laboratory. A well conceived Quality Assurance (QA) Program enables
REIC to provide a sound framework for generating of fleld and laboratory data that is valig,
comparable, representative and defensible. Specifically, these objectives are routinely achicved
by

v Assessing the quality of each analytical system, including precision, accuracy, and
sensitivity sufficient for requirements of each project;

@ Ensuring early identification of conditions which might affect quality of data of cach
project;
¢ Requiring sufficient documentation to verify the quality of data generated for each project;

& Requiring all personnel participate in annual Quality Training and maintain a signed and
dated record of this training in their personnel file; and
s Validating and evaluating fieid information and analytical results to ensure data.usability.

REIC emphasizes the application of sound quality assurance (QA) and quality comtsol (QC)
principles starting from the project initiation, through all laboratary activities and finally, (o the
production of the final project analytical report. REIC also emphasizes Isboratery
management’s conunitment to compliance with the NELAC standards. Management shall also
be committed to continually improving the Quality System. Management shall be committed to
meeting the customer's requirerpents, operaiing n accordance with statutory and regulatory
requirements and operate jn accordance with Taboratory’s ethics policy. This document is
designed to provide not only a uniform set of procedures, but also 2 means to measure the
qualily of data generated.

The validity and reliability of the information gencrated is assured and enhanced by the
adherence to documented guality control procedures and quality assurance protocols.

1.3 Code of Ethics: Every effort must be made to ensure that all business decisions, products, and
interactions are initiated and completed in a manner characteristic of houest, responsible and
equitable actions. REIC’s Code of Ethics is established ta protect REIC, aur clients, and our
employees from actual or potentinl conflicts of interest and unlawful acts, and to ensure that
andy the highest of professional ethics are incorporated in all facets of work. Each employee is
required to attend annnal fraining on REICs Code of Ethics and to maintain a signed Code of
Ethic agreement in their training file. A copy of REIC’s Code of Ethics agreement is included
as Appendix C of this QA Manual.

REI Consultants, Inc. " Website: www.reiclabs.com Page 14 of 157
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1.4 Scope of the QA Program: Underslanding the scope of the QA program requires discerning
the differences between QC and QA. Quality control refers to specific actions (procedures)
designed to ensure that system performance is consistent with esteblished acceptance criteria
(limits). It is these specific actions that will ensure data accuracy, precision, and comparability.
When the system performance js consistent with the established limits, we say that the data fas
been generated under in-controf conditions. When not consistent, data is considercd generated
under out-af-control system conditions.

Quality assurance refers to the system whereby zn organization, such as REIC, provides
assurance to its clients that monitoring of quality-related activitics has occurred (or is
occurring}. lmplementation of the QA program, described in this QA Manual, is designed to
ensure that data generated by REIC is collecied under in-control conditions and sufficient
documentation is availabie to support the data.

1.5 Application: This Comprehensive QA Plan describes REIC’s QA program as it applies to field
and taboratory activities, which generate analytical chemical data. This includes field activities,
which may affect cliemical integrity of samples, as well as chemical laboratary activities. Air
sampling, blological sampling, toxicological studies, geotechnical parameter measurements,
while not directly addressed in this plan, are sufficiently supported by the general principles
described herein. Specific procedures and requirements are provided for sampling and analysis
af:”

-3

Domestic and industrial solid waste and wastewater sampling
Soil and sediment sampling

Non-potable water

Potable water

Surface water sampling (ponds, streams, rivers)

Monitoring wells sampling

Air screening/monitoring

o & & € O © o

Method developinent to support toxicological studies (acute and/or chronic effects).

Note: REIC is not responsible for field activities conducted by the client(s).

Analytical methodologies to which this QA Manual will support include;

e Gas Chromatograply (GC)

©  (Gas Chromatography / Mass Spectrometry (GC/MS}

e Liquid Chromatography (LC}

e Atomic Absorption (AA}/ Atomic Emission (AE)

¢ Inductively Coupled Plasma Atomie Emission Spectroscopy (JCP/AES)
e Inductively Coupled Plasma/Mass Spectroscopy (ICP/MS)

& Hydride Generation-Atomic Fluorescence Spectrascopy (HG-AFS)

e Wet Chemistry analysis .

¢ Jon Chromatography (iC)

REI Consuitants, Inc. Weabsite: www.reiclabs.com Page 15 of 157
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¢ Ullraviolet-Visible Spectrophotometry (UV-VIS)
o Combustion UV / Wet Oxidation analysis for TOC {Total Organie Carbon)

»  Material Characterization

®  Hydrocarbon Characterization

o [Infrared (IR} Characterization

©  Aguatic Biology evaluations

% TCLP {Toxic Characterization l.eaching Procedure) Extractions and Evaluations

(Please note that a comprehensive listing of equipment and instrumentation is covered in
Appendix G of this QA Manual.)

1.6 Document Updates: This QA Manua! shall be reviewed at least annually and updated as

' necessary. The QA manual’s newest revision will become effective 60 days from the date that
the Quality Manager signs the signatory page. Also, as new guality control procedores for field
and laboratory work are developed and approved, they will be introduced to pravide additional
statistical information. Date and revision number will doeument all changes. For more
information see Section 9.5,

1.7 Quality Assurance Project Plans (QAPP): A site specific Quality Assurance Project Plan
may be prepared for a specific project based on this QA Maunal. The site-specific requirements
of a praject as specified in the project scope of work (or work plan) are incorperated into the
Quality Assurance Project Plan (QAPP). A typical project description will include the
following information: :

o Project background, site deseription, overall project objectives, intended use of acquired
data and project schedule (this information will be presented in section 1.0 of the QAPP and
will be adapied from Sectfon 1.0 of this QA Manual),

© List of measurement parameters, '-including the acceptance criteria (precision/ accuracy) of
control analytes and the detection limits for the full list of the project analytes (adapted from
section 3.0 of this QA Manual).

© Tables for the number of samples to be collected and field QC samples, map of sampling
locations, and types of samples to be collected i.e. surface water, groundwater, soil,
sediment, and/or sludge will be included in Section 4.0,

1.8 Proficiency Test Program: REIC participates in at least three major USEPA supported
Federal and State proficiency testing programs. These include the Water Supply Study (WS
Series), Water Pollution Study (WF Serles)YDMRQA Study for the NPDES Program and
RCRA/UST Study (Sail/UST Series). Drinking water PTs are required annually during the {*
quarter of each year for WVDHHR and KYDEP. Accreditaticns by NELAP, WVDEP, PADEP
and VELAP are performed twice per year, no more than 7 months apart. The specific analyles
and matrices are based on the scope of laboratery services.

1.9 Review of Requests for the Acceptance of New Worle All requests, tenders and contracts are’
reviewed and accepted by the General Manager (GM). Each client is assigned a Project
Manager (PM} who will serve as the primary contact for the client. When the client's Quality
Assuranice Project Plan (QAPP) requires, REIC will review with the client the physical,
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personnel and information resources required, methods to be used, reporting levels, previous
proficiency testing, current accreditation status and sub-contracting of analysis, as needed. All
record of review, including any significant changes, will be maintained as part of the client’s
permanent file. The client will be immediately notified of any deviation from the contract.

L1060 Confidentiality and Proprietary Righis of Customers: Al data, reporis and
associated documents regarding clients will be treated with the utmost confidentiality.
A statement will be included with ail electronic transfers, emails and faxes of related
customer reposts. This statetent will be “The information contained in this email is
intended only for the individual or entity to whom i is addressed. Tts conients
{including any attachments) are confidential and may contain privileged information. 1f
you are not an inlended recipient you must not use, disclose, disseminate, copy or print
its contents. If you receive this emailffax in error, please notify the sender by reply
email/fax and delete and destroy the message.”
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2.0 ORGANIZATION AND RESPONSIBILITES

- See Organization Clhart on Previous Page -

2.1 Project Director; REIC's General Manager is the project director for alt field and laboratory
projects. The project director is responsible for all contractual obligations of the proposed work
and direct corporate efforts as needed to achieve the project goals of schedule, cost, and
lechnical performance, The Project Director's responsibilities include: Appointing the Project
Manager/Coordinator for field project operntions, the Laboratory Operations Directors and
Laboratory Managers {Inorganic and Orgaric) for laboratory operations, supervising these
individuals in performance of project duties, approving all field and laboratory QC procedures, |
allocating manpower, reviewing and approving new contracts and contract changes.

2.2 Laboratory Operations:

2.2

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

General Manager — The General Manager is responsible for management oversight
and direction for al} laboratory, field, financial, and administrative operations of REIC.

Laboratory Operations Directors — Laboratory Operations Directors are responsible
for management oversight and direction of assigned Iaboratory and field operations.
This includes ensuring that all personnel under their direction understand and counduct
all work in compliance with this Quality Manual, Responsibilities also include
ensuring that all vesults are properly validated prior 10 release to clients.

Laboratory Manager - Laboratory Managers are under the direct supervision of the
Laboratory Operations Directors. The Laboratory Managers are responsible for
providing consistent and accwrale laboratory data preduced by the analysts for
compliance with precision, accuracy, and completeness objectives before final report
generation.  Other responsibilities include the review of any QC deficiencics reported
by the analyst and/or project Quality Manager.

Laboratory Supervisor — It is the responsibility of the Supervisors to assist the
Laboratory Managers in providing censistent and accurate laboratory data produced by
the analysts for compliance with precision, accuracy, and completeness objectives
before final report generation. This includes assisting the Laboratory Managers in the
review of any QC deficiencies reported by the analyst and/or project Quality Manager.

Laboratory Anelyst/Technician - It is the responsibility of the Analysts to perform
instrament calibrations, calibration verifications, and preliminary QC checks to ensure
that each batch of data being gencrated js compliant wilh all method and quality
program criteria. The Amalyst is responsible for incorporating any data changes,
resulting from the review by the Quality Manager and/or the Project Chemist, into the
respective job file foider and LLIMS.

Praject Manager/Coordinator — Duties angd responsibitities of which inchude serving
as the point of contact for assigned clients, reviewing the Statement of Work for each
project and verifying compatibility with laboratory capabilities, communicating project
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requirements to lab department managers and analysts, and reviewing project invoices
and reports for eompleteness and compatibiiity with preject requirements.

2,2.7 Field Team Leader: The Praject Manager/Coordinator is responsible for offective
day-to-day management of the project as well as direct communication and Jisison with
the client and the Laboratory Operations Divectors and General Manager, The Project
Manager/Coordinator has the ultimate responsibility of ensuring that all project quality
coutrol {QC) procedures are followed by the field team in the performance of the
project. The Project Manager may appoint the field team leader {sampling team projest
lezder). The field team leader is responsible to the Project Manager for ensuring that alt
QC and technical field procedures are followed, and that all fieid activities are
deocumented properly. The field team leader and ficld teamn members must bring any
unustal observations or problems to the immediate atteniion of the Praject
Manager/Coordinator andfor the Quality Manager.

2.2.8  LIMS Administrator - The LIMS Administrator reports to the General Manoger and is
respensible for managing the day-to-day operations of REIC's LIMS and computer
network, These duties include all training of new personnel utilizing LIMS end any
training required for new LIMS procedures. The LIMS Administrator maintains a
current inventory of all hardware and software for damages/defects, troubleshooting
problems and arranging for repair or replacement of all network and LIMS coniputers
and associated equipment. The LIMS Administrator serves as the primary technical
resource for LIMS and network users. The Administrator also develops, implements,
and maintains policies, procedures, and SOPs for use of the network and LIMS. All
security, privacy, and licensing issues are set and monitored by the Adiministrator.
These duties also include any customization of the network andfor LIMS tests and any
detailed prograrmming as deemed necessary by the General Managar and/or Laboratory
Operations Directors.

23 Quality Assurance Program - REIC™s General Manager appoints the Quality Manager and is
responsible for supervising the Quality Manager in the performance of hisfher project dutics.
The Quality Manager maintains the overall company QA program and interacts with the
Laboratory Operations Directors, Laboratory Managers, Project Managers/Coordinators,
Laboratory Supervisors, and client QA/QC personnel to correct problem situstions as necessary,
The REIC Quality Manager has direct responsibility for assessing QC performance, determining
if QA objectives are being met, recommending corrective actions, and keeping the General
Manager and Laboratory Operations Directors informed of all relevant QA/QC information.
The Quality Manager is independent of the project team and answers divectly to the General
Manager. The Quality Manager is specifically responsible for the following:

¢ Assessing that approved QA/QC procedures are being applied to a project;

© Conducting both performance and systems audits of laboratory and field operations to

" ensure compliance with the requiremenis of the company QA program (stated i SOPs, QA
Manual andfor QAPP);

e ldentifying any QC deficiencies on project activities and nolifying the General Manager
andfor the Laboratory Operations Directors of any QC deficiencies discovered during
audits;
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¢ Providing an independent review of field information and analytical data packages to ensure
the quality of all deliverables {rom the project team to the client; '

® Interacting and communicating with client Quality Manager to resolve QA/QC problems

" specific o a project;

®  Reporting to the General Manager as needed on the QA status of on-going projecis and on
the findings from formal audits;

e Monitoring the QA and QC aclivities of the laboratory to cnsure conformance with
approved company policies, procedares, sound practices, and recommend fmprovements as
neEessary; '

&  Ensure that sampling {s conducted in a manner consistent with the QA Manual or QAPP;

% Periodically conduct field audits to inspect snmpling activities; and

o Periodically audit sampling documentation and procedures to ensure that samples are
labeled, preserved, stored, and transported according to approved chaip-of~custody
procedures,

Z.4 Training ~ All personnel are trained in new methods utilizing a mentoring process. New staff
members {or staff members learning new methodologies) are assigned to their immediate
supervisor or an experienced staff member, Each employee must read, understand, and use the
latest version of the laboratory’s SOPs, which relates to the new methodology as well as the
associated reference material. The development and training associated with new analytical
methods is discussed in Section 10.3 (Demonstration of Method Capability).

The mentoring process occurs as follows:

© The staff member is familiarized with the method by observation of an experienced staff
member;
©  Supervised practice of the methad, with review by the (rainer and supervisor;

o Unsupervised practice of the method, with review, this may inclade a blind spike sample or’
other blind urknown;

¢ Unsupervised performance of the method.

Comgpletion of these steps is documented on a (treining checklist signed by the
supervisor/laboratory manager of the depariment. For newly trained employees, work is
reviewed daily by the supervisor until the supervisor is satisfied the employee is competent in
the procedure. All analytical data produced by the new staff member is also reviewed and
signed off by the laboratory supervisor.

Each employee demonstrates continved proficiency by acceptable performance on in-house
laboratory control spikes, blind samples, andfor inter-laboratory comparison exerciscs,
Training records (to include continuing education, participation in vendor or industry training
classes) are kept in the personnel training records maintained by the laberatory managers and
the personnel office.

2.5 Laboratory Capabilities ~ The professional staff of REIC consists of over sixty trained,
sndergraduate and graduate scientists whose knewledge and experience span the disciplines of
analytical chemistry, environmenta chemistry, biochemistry, chemical engincering, geology,
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-and biology. All work is-based on methodologies and approaches established by the US EPA,
State agencies, indastrial standards, and professional codes, and are enforced by a stringent
QA/QC program. A more complete listing of REIC's qualifications can be found in REIC's
“Statement of Qualifications™ document. A complete listing of REIC’s instrumentation can be
found in Appendix G. A copy of REIC’s “Data Integrity and Ethics Policy” is also included in
Appendix C.

2.6 Laboratory Minimum Level of Qualifications -- Employment in the laboratory must meet the
following criteria at a minimum:

Technician — High school graduate or GED,

Analvst — Above criteria plus experience or additional training in a laborntary.
Biologist/Chentist/E ngineer —~ College degree.

Laberatory Manager — College courses and/or degree plus jtems (1) and {2) above.

e ¢ o0 &

277 Laboratory Transfer of Ownership or Closure —~ If the ownership of the laboratory is
transferred or the laboratory is closed existing clients will be notified immediately. A letter will
be provided ro all clients detailing re-organization conditions and an explanation of any effects
or changes in laboratory operations. In case of faboratory closure, clients may not be ready to
terminate contact by the closing date.  Sufficient time will be allowed for clients needing
additional analyses to transfer samples to other Iaboratories. Al existing cliemts wili be
provided referral options, New clients will be referred upon contact. The relocation of client
records will be considered carefully. While some clients will have copies of their analytical
records transferred to another laboratory, the original cliewt records will either be returned upon
request at their expense or destroyed. A signed release of information form will be obtained
before transferring records,
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3.0

QUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENTS

The overall quality assurance objective is to ensure that data of known and acceptable quakity is
generated. The qguality of data is measured through qualitative and quantitative parameters.
These parameters include accuracy, precision, completeness, representativeness, and
comparability. Proper execution of cach project task is needed in order to yield consistent
information, results that are represeutative of the media and conditions being measured, and
ultimately be useful for meeting the intended project objectives. REIC will calculate and report
data in units consistent with those of other organizations and agencies to allow comparability of
databases. REIC performs analyses for specificd compounds using the standardized methods.
In the process, baseline datz is applied to establishing control limits for daily analyses. These
control limits, which include precision, accuracy, and reporting limits, may therefore be
considered for fypical performance.

3.1 Comparability - Comparability is the confidence with which one data set can be
compared with another. These data sets include data generated by different laboratories
performed under the same work plan, data generated by laboratories in previous years,
or data generated using differing techniques or analytical protocols. The comparability
objectives of REIC are as follows:

° BDemonsirate traceability of standards to the National Institute of Standards and Technology
{NIST) or ERPA approved sources,

©  Use standard methodology,

®  Report results from similar matrices in standard units,

o Apply appropriate fevels of QC within the context of the laboratory QA program, and
& Participate in inter-laboratory studies to document labaratory performance,

When itraceable standards and standard methodology are used, the analytical resulls can be
compared to other similarly operating laboratories.

3.2 Representativeness - Representativeness expresses the degree 1o which sample data
accurately and precisely represents actual conditions. Representativeness is a qualitative
determination. The representativeness objective of REIC's quality assurance program is o
eliminate conditions that may result in non-representative data. In the labovatery proper
temperature, extraction, and sample holding times are closely observed to ensure that sample
integrity is maintained. Also, blank samples are examined for cross contamination,

3.3 Completencss — Completeness is a measure of the amount of the data obtained from a
measurement system compared to the amount that is expected to be obained under correct
normal conditions. The minimum level of completeness expected is 95 percent for each
analytical nethiod requested. This is expected to be achieved by ensuring proper sample
extraction procedures. Also, for each sample received by the laboratory, especially these
shipped in fragile containers, a backup sample is to be made available in case breakages accur,
or when the analyses criteria are not initially met,
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3.4

3.3

3.6

Accuracy - Accuracy js the degree to which a measurement agrees with the actual value, ie
amount of measurement bias, Accuracy s expressed as a percent recavery of a concentration of
reference material (or laboratory standard). The accuracy of an analytical procedure is
determined by addition of a known amount of spike standard to a field sample matrix or a
laboratory control matrix, A control matvix is made of distilled {or dejonized) water or sterile,
clean soil (with known physical and chemical properties). The field sample matrix is described
as ali components of the sample mixture except the analyte (compound being measured). A
method for the determination of accuracy values, which is routinely used in the laboratory, is
described in Section 13.0 of this QA Manual. Examples of accuracy acceptance criteria for
control analytes and associated method reporting limits can be provided to clients upon request.

Precision - Precision is a measure of the degree of reproducibility of an analytical value and it
is used as a check of the quality of the sampling and amalytical procedures. Precision is
determined by analyzing repiicate samples. The significance of a precision measurement
depends on whether the sample is a field duplicate, [aboratory control matrix daplicate, or a
matrix spike duplicate. Laboratory determination of precision is discussed in Section 13.0 of
this QA Manual. Examples of current precision acceptance criterin for control analytes along
with associated method reporting Himits and method detection limits can be provided to clients
upon request.

Detection Limits — REIC references two types of reporting limits: Method Detection Limits
(MDLs) and Practical Quantitation Limits (PQLs).

3.6.1 MDLs sare determined for all analytes as specified in 40CTFR 136 Appendix B! and
as described fu the NELAC standards. The MDL is defiried as the minimum
concentration of an analyte that can be measured by the method and reported with 99%
confidence that the analyte concentration is greater than zero and is determined from
analysis of a sample in a given matrix comtaininz the snalyte.  All MDLs are
determined for each test and matrix according to US EPA requirements as part of an-
initial demonstration of capability. MDLs are determined on for each method and
sample matrix unless stated otherwise by ihe determinative method,

3.6.2 PQLs are defined as the lowest standard of the initial calibration curve for the inorganic
and organic assays. This standard js typically beiween 5 to 10 times the MDL. The
PQL is confirmed by analyzing a laboralory conirol sample spiked at this level with an
expected recovery that is dependent upon the analytical methed,

REIC references PQLs as the default reporting limits for all clients wheo do not specify
reporting iimit requirements. Dala are flagged between the PQL and the MDL when
clients request reporting to MDLs. The MDLs and PQLs are compiled by the
Laboratory Supervisors and Quality Manager. See Section 13,0 for more detailed
information.

i Appendix B fo Past 136 - Dellnition and Procedure for the Determination of the Method Delectlon Limil. Revision 1,11 (40CER Chapler -

Part 136},
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4.0  SAMPLING PROCEDURES AND SAMPLE HANDLING

4,1 Field Sampling Operations: Prior to any ficld operations, the Field Services Supervisor and
field ream personnel will review the project work plan and the associated QAPP. These
documents should be referenced for specific information concerning equipment, supplies, and
sampling procedures. The field sampling procedures included in these documents and REIC's
field sampling standard operating procedures include: documentation requirements, sample
collection, preservation, packaging, shipping, and equipment decontamination.

4.2  Sample Handling

4,2.1  Sample Containers/Preservation/Holding Times - Standard sampling kits are used,
The kits are prepared according fo the type of analysis requested {See Appendix Fl. AH
sample kits are prepared by the sample custodian and made ready for walk-in clients,
delivery by REIC courier, or shipment by bonded courier. All kit supplies are stored in
REICs kit preparation room e avoid cross contamination. Unless specified, all sample
containers used are pre-cleaned commercially. They are purchased from commercial
vendors as pre-cleaned containers, Sample containers used at REIC laboratory are
disposable; therefore, washing is not necessary before ssmple kits are prepared for
clients or REIC field personnel. All sample kits are iransported in coolers to the field.
A Chain-of-Custody {COC) sheet is enclosed. The sample identification fabels on the
comainers must ahways match those on the sample COCs. Sample kits can be delfvered
by a REIC counrier, picked up by the client, or shipped by bonded earrier {i.e. UPS,
Federal Express). Clients are encouraged to transport samples to the lnboratory as soon
ag possible so that holding times (See Appendix F) will not be exceeded. Althongh
REIC will give advice on sample shipping and packing, it is the sempler's wltimate
responsibility to representatively sample, pack, wamd ship the semples to REIC
Leboratory. The types of preservatives used are provided in Appendix F. Clients or
REIC field personnel may receive smmple containers pre-preserved. The laboratory will
supply additional preservatives in suitable -containers for sample preservation in the
field.

4.2.2  Sample Dispatch {o the Laboratory: Field documentation will consist of (at a
nminfmum): field notes, sample labels, and COC forms (or sample transmittal forms).
Samples will be packed such that they are segregated by site, sampling location or
sample analysis type. VOC samples from different locations may be placed in the same
coolers with materfals (i.e. bubble wrapped and sealed In 2 Ziploc-type bag) to avoid
brezkage. Shipping containers will be insulated {if cooling is required) and will be
sealed with tape or locked to avoid tampering. Reusable refrigerant packs (not dry ive}
or a water ice bath will be used in cooling samples to 4°C. Packed samples will be
delivered to the laboratory by the sampling team or via a commnon carrier.

4.2.3  Field Rengents and Waste Handling: Al chemicals transported to the field will be
stored in appropriate containers, labeled, and will be packed to avoid breakage,
Chemicals will be segregated from sample containers so as o aveid accidental
contamination. All reagents must be reagent grade or higher,

4,2.4 Field Waste Disposal: Al field-generated wastes will be segregated and coutained for
proper disposal by a commercial contractor. Associated cost may be negotiated with
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clients in advance of the project initiation. Al non-chlorinated solvents (isopropancl,
hexane, and acetone) will be collected and returned to the laboratory to be dispesed of
or recycled by a commercial contractor. Acids and bases will be diluted or nestralized
and can be flushed into a samitary sewer or will be disposed of commercially.
Contaminated purge waters will be contained and disposed of commercially or will be
allowed to evaporate on an impermeable swrface. Calibration standards for field meters
will be diluted and flushed into the community treainient sewer.
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5.0

TEST METHODS AND STANDARD OPERATING PROCEDURES

REIC maintains Standard Operating Procedures (SOPs) for all laboratory methods, field activities, and
general operations. The SOPs are based on the guidance as published by EPA (QA/G-6 Guidance far
the preparation of Standard Operating Procedures and other pertinent industry references”. The SOPs
describe the equipment and actual procedures used in the laboratory. Copies of the SOPs are readily
available to all personnel. A current listing of REIC SOPs (at the time of this revision) can be found in
APPENDIX I, Bach SOP indicates the effective date and the revision number. Any calculations that
ar¢ performed external to an instrument or in s automation software are documented in the SOP.

SOPs are used to ensure consistency and to save time and effort. Any deviations from the established
procedure during an apalysis are documented. Al SOPs are reviewed on an annual basis and as
changes become necessary (incorporaling advances in instrumentation/technology andfor EPA
approved methodology updates) under the direction of the laboratory managers and Quality Manager.

5.1 Exceptional Departures from Documented Policies and Procedures

5.1.1 Whenever departures from documented policies and procedures or from standard
specifications result in @ compromised analytical result, the data is qualified in the
sample narrative of the report of analytical results. Also, the client may be informed of
the problem by telephone.

5.1.2  Sometimes departurcs from documented policies and procedures or from standard
speciflication do not resuli in a compromised analytical result. Under these
circumstances the Laborstory Management may permit a femporary excursion froms
control provided there is a reasonable advantage to permitting the depariure (i
holding time compliance) and provided there is an effective corrective action in

process,

5.1.3 Finally, samples occasionally fail to conform to typical matrix expectations to such an
extent that they are unable to be analyzed by the method without modification. If the
modification is significant, this modification Is explained in the sample narrative.

2 Other SOP references inclede Good Laboralary Praclices (40 CFR Patl 160} and the USACE's Shell for Analylical Chernistry
Requiremenis,
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6.0 SAMPLE CUSTODY AND INTEGRITY

Sample custody is a vital aspect of an environmental measurement program, Some environmental study
programs generate data that may be used as svidence in a court of law, The samples must be lracesble
from the time of sample collection until the data is introduced as evidence in enforcement proceedings.
A sample is said to be in someone’s custody if it meets the following eriteria:

It is in someone's physical possession,
1t is in one's view, after being in one's physical possession,
It is in one's physical possession and then locked or sealed so that tampering will be evident, or

% & a o

It is kept in & secure area, restricted to authorized personnel only.

6.1 Field Sampling Operations: The chain-of-custody (COC) record is initiated at the lime the
sample containers are dispatched to the field sampling team. The field sampling team may be
the client's or REIC's field sampling personnel. A formal sample custady record (See REIC's
COC — Appendix B} accompanies cach set of containers, The form ensures that a system is
made aveilable by which sample information is logged from the point of sampling through each
change of custody until the samples amive at the laboratory, Although the laboratory can give
advice to the client on sample packaging and shipping procedures, it is the client's ultimate
responsibility to provide proper and adequate documentation until the samples are relinquished.
A Chain-of-Custody (COC) is used by the field team to record sample identification and the
tollowing informstion: sample description, collection date and time, sampling location,
preservation, analyses required, and samplers’ names, comments concerning the samples, client
name, and the signaiure of the person relinquishing the samples to the bonded carrier ar REIC
personnel. Errars in alf field sampling documents are deleted with one line through the error,
initialed and dated,

6.2 Laboratory Operations:

6.2.1  Reeeiving Samples - SBamples may be shipped to the laboratory or picked vp by a REIC
courier (when locality altows). Tn all cases, a REIC representative will sign, date, and
record the time on appropriate custody forms as receiving the sample cooler, Al the
laboratory, the sample custodian will immediately initiate the following steps:

¢ Check samples for breakage or leakage,

¢ Check the temperature of the ice bath,

e Verify the pumber of samples received and confirm that all container designations
agree with information provided on the Chain-of-Custody.

© Record any breakage of sample botile seals, which may have occurred during
transpor! to the laboratory.

. ® The sample custodian notes the condition of the samples and coolers on the

accompanying Chain-ofCusiody forms and

© Then proceeds to log the samples into a Laboratory Information Manragement
System (LIMS).

© Upen finding any sample preseyvation or documentation discrepancies {broken
sample containers, cooler damage) or any suspicious findings which might indicate
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that sample integrity has been compromised, the client is notified immediately and
the matter is resolved before the samples ave approved and astually accepted for
analysis.

© A copy of the custody form is returned to the cliemt with the somple analysis
deliverablie report and another copy is kept on project file at the Iaboratory.

e If the scope of the project should change after the samples have been received in the
lab, this is documented on the Chain-of-Custody,

6.2.2  Bill of Lading - A bill of tading (bus bill or air bilf) documents receipt of the samples
by the carrier. 1t is not possible for the carrier's representative to sign the custody form
since it is sealed In the sample cooler. Bills of lading are kept on project files at REIC.

6.2.3  Tracking of Samples - Proceeding with log-in, the sample custodian enters sample
identifications {IDs} and other associated information such as: Lab sample IDs,
sampling date, client 1Ds, etc, ifnto a computerized sample {racking system --
Laboratory Information Management System (LIMS). The tracking system consists
of a customized progriun having the ability to search and locate individual samples in
the laboratory., Al data within the computer system is copied (backed-up) on magnetic
tape and secured at the end of each working dny. Hard copies of sample {racking
worksheets are maintained and copies placed in sample file {olders along with Chain-
of-Custody forms. These tracking documents, as well as she LIMS, help to coordinate
the analyses required. Sample handling, preparation, and analysis are documented on
tracking worksheets throughout their analysis period in the laboratory. The tracking
worksheets inclede such information as the Lab sample 1Ds, clients 1Ds, storage,
preservation, actions, sample date, extraction date, analysis date, elo.

6.2.4  Unique LIMS identification numaber for Samples — Each sample entered into the LIMS
is given a unique identification number, This number is a series of seven numbers
andfor letters; the first two numbers indicate the year, the second two numbers indicate
the ‘'month, and the last three. numbers/letters indicate .the specific place in the
numbering system. When samples in LIMS reach 999 for any given month, the system
applies a leller and two digits, which will continualiy roll over with cach 00 samples
entered into the systes. Tor example the sample 1D 0$06A05 indicates 09 for the year
{3009}, 06 for the sixth month (June) and A0S which indicates it is the 103" sample
entered into LIMS for the month of June.

6.3 Maintaining Sample Integrity - Upon receiving samples from the field, improper conditions
for each sample will be documented on the chain of custody and will be reported to the Praject
Manager/Coordinator and the client. The Project Managed/Coordinator will then make a
deeision after consuling with the Gencral Manager, Laboratory Operations Directors, and/or
client Project Officer on whether to reject the sample. REIC maintains walk-in eavironmental
chambers, which are specific for various types of sample analyses. For specific guidelines on
sample aceeptance criteria and policies, please refer to the Sample Acceptance Criteria SOP.
They are maintained in 2 manner such that internal contamination is minimized. The chambers
are monitored and their environmental conditions are recorded continususly. Additionally, the
chambers have both audible and electronic notification alarm systems te wara if ambient
conditions drastically change due to chamber malfunctions. Upon conclusion of the appropriate
analysis, any additional sample materials are stored for a period of two weeks after formal
notification of vesults being submilled to the client. At that time, the samples are disposed of in
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an enviromnentally friendly manner or returned to the client. All sample disposal is carried out
in accordance with Federal and State Regulations.
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7.0

CALIBRATION PROCEDURES AND FREQUENCY

The quality assurance objective of instrument calibration is to ensure that the instrument employed is
capable of producing acceptable quantitative data, Initial calibration is desianed to indicate that the
instrument is capable of acceptable parformance at the beginning of the sample analysis sequence.
Continuing calibration verification is necessary in order fo demonstrate satisfactory instrument
performance {calibration accuracy} over the duration of sample analysis. Calibration procedures used
by RET Consultants, Inc, will include, but not be limited ta linear regression and response factor.

71

1.2

Field Instruments:

7.1 pH Meter - Standardize the pH meter immediately before taking any measurements.
The calibrating solutions must bracket the sample analyses - ¢ither pH 7.0 and pH 4.0
or pH 7.0 and pH 10.0. Use the following procedure to standardize the meter:

¢ Place the probe In the pH 7.0 and adjust the knob to achieve a reading of 7.0,

e Place the probe in the second solutjon (whether 4.0 or 10.0) and adjust the knob to
achieve the reading of 4.0 or 10.0, accordingly.

@ Repeat those steps until adjustment is no longer nceded. Clean the probe with
distilled water and clean tissue.

Note: Store the probe in De-lonized (B water when not in use.

7.1.2  Temperature ~ No calibration is required in the field for the temperature probe. Sce
laboratory thermometer comparison with the NIST certified thermometer (Section 7.4.8
"Temperatire Monitoring ).

7.1.3  Conductivity - Use 2 KCl solution to check the (K) constant daily. Maintain a record
(log book) of each check. Clean the probe with distilled water and tissues. Measure
conductivity of the sample in a Teflon or plastic bottle.

7.1.4 Dissolved Oxygen (DO} - The oxygen meter to be used In the field will be calibrated in
the laboratory. A record for calibration must be reviewed by the field technician before
taking the instrument to the field.

Standard Reeeipt and Traceability of Calibrations: Al calibrations and working standards
are prepared from pure or commercially aveilable materials. Upon receint, standards are dated
and all information concerning these standards including LOTH, supplier, concentration, and
purity is filed. If the standard has an expiration date, the date is circled in ink 1o ensure the
analyst does not use expired standard. As the standards expire, each is disposed of in an
environmentally safe manner. A}l other information concerning these chemicals can be
obtained through the information in the purchase order book/REIC's inventory system andfor
the supplier of chemicals as necessary. Working standards are prepared either directly from the
stock standard or an hntermediate standard is prepared anrd the working standards are prepared
from the intermediate standard. A stendards preparation log(s) is maintained for analyticai
sections. The daily working standards are entered as prepared in a standards losbook. All stock
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and intermediate standards are prepared either in Class A volumetric glassware or serially
diluted from standards prepared in Class A volumetric glassware.

7.3 Laberatory Equipment: such as balances, ovens, refrigerators, freezers, incubators, water
baths, temperature measuring devices and volumetric dispensing devices are documented as

follows:

o Records are kept of all activities such as maintenance and service calls.

© Calibrations are documented per methad and/or manufacturer’s instructions, using NIST
traceable references where available over the entire range of use.

7.4 Laboratory Instruments: The major instrumentation and calibration procedures are discussed
below. This is only the general overview, Detailed calibration procedures and fiequency are in
each method and instrument manufacturer operation manual. AH calibration materials are
purchased {where possible) in a pure form and are diluted 10 working concentration levels using
standard analytical technigues.

74.1  Spectrophotometric, Potentiometrie, Colorbmetric, Turbidimetric, Infrared (IR},
and Ultraviolet Absorption - This section applies to those inorgaric and organic
analyses that require the use of a standard calibration curve for calibration. The working
calibration is generated by plotting the standard response for each standard versus the
concentration of each standard. Quality control acceptance eriteria for cakibration of
this group of instruments includes:

7.4.2

Constructing a 3-5 point calibration curve (3-5 standards and a blank) prior to any
samnple analysis, as needed, Refer 1o the calibration instructions of the manufacturer
and the specific calibration section of cach EPA method, The correlation
coofficient of the {ine must be >0.995. Failure to mect these criteria will necessitate
reanalysis of the standards. .

Monitoring of the instrment's consistency response is demonstrated throngh the
analysis of a mmidlevel standard or Continuing Calibration Verificalion (CCV) alier
the analysis of ten (10) samples. The response of the CCV must generally be
within +10 percent of the true value. Failure to mect these criteria will necessitate
reanalysis of all samples analyzed since the last acceptable CCV,

Demaonstrating system cleanliness through the analysis of a method reagent blank
prior to sample analysis.

Maintaining sample response within the response limits of the standards.

pil and Len Specific Ansiyzers: Quality control acceptance criteria for the calibration

of this group of instruments includes:

Constructing a three (3) point (’J points for pif} calibration curve prior to the
analysis of any sample(s).

Verifying instrument’s consistency response through the periodic analysis (after the
analysis of every 10 samples) of standards.

Demonstrating, system cleanliness through the analysis of a method reagent blank
prior to sample asalysis.
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&

Maintaining sample response within the Hmits of the standards’ response. The pH
smeter is calibrated with known buffer via the pH closest to the expected sample pH.
A second buffer (4, 7, ar 10) is used to verify that the first measurement (buffer)
was correct.

743  Trace Metals and Cyanide Analysis Calibration:

Volumetric dilutions are made from stock solutions 1o obtain intermediate standards
{100, 10 and 1.0 ppm) selutions. These intermediate standards may be used directly as
working standard solutions or diluted as necessary for flame analysis. However, for
more sensitive graphite furnace and hydride analyses, volumetric dilutions must be
prepared from the 1.0 and 10 ppm standard solutions to generate working standards.
The working standard selutions must be prepared daily. The acceptance criteria. for
calibration of the AA are as follows:

The instrument must be calibrated daily and cach time the instrument is set up. A
blanlk and at least three standards must be used in establishing the calibration curve,
One of the standards must be at the PQL.

The correlation coefficient of the line must be >0.993. Failure to mest this criterion
will necessitate reanalysis of the standards.

Instrument consistency is monitored through the analysis of a midlevel standard
{CCV) and the calibration Hank after the analysis of teg (10} samples. The response
of the CCV must be within 10 percent of the true value. Failure to meet this
criterion will necessitate reanalysis of ail samples analyzed since the Jast acceptable
CCV.

System cleanliness is demonstrated through the analysis of a reagent blank prier 16
sample analysis.

The sample response must bs maintained within the limits of the response of the
standards, - : .

The instrument must be calibrated daily and each time the instrument is set up, A
blank and 5 standards must be used in establishing the calibration curve.

The correlation coefficient should be 6,995,

Continuing calibration verification (CCV) standards are analyzed at a minimum of
every 10 sanwples lo document consistent instrument response. The CCV result
must be within +10% of the true value.

The instrument must be calibrated daily and each time the instrument is set up. A
blank and at feast three standards must be used in establishing the calibration curve.

The cerrelation coefficient for the photometric calibration should be »0.995,

Initial calibration verification ({CV) and Continving calibration verification (CCV)
standards are analyzed at a mininum of every 10 samples to document consistent
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instrument response. The results of ICV and CCVs for each element in the solution
must be within 10% of their respective true values,

&

Multi-element calibration standards are prepared as needed. The analyte concentrations
in the standards are verified daily by observing changes in emission intensity and by
analyzing known independent check standards.

The instrument is calibrated daily and each time it is sct up. A blank and at least
three standards are used in establishing the analyiical calibration curve,

A Continuing calibration verification standard and a continaing calibration blank
are analyzed at a minimum of every 10 samples to document consistent instrument
response.  The results of CCVs for each element in the CCV solution must be
within 10% of their respective rue values.

A laboratory control sample (LCS) serves as a monitar of the overall performance
of all steps in the analysis, including the sample preparation. AH agueous LCS
results must fall within 15% or less of the true value

Muiti-element calibration standards are prepared as needed. Analyte concentrations in
the standards are verified daily by anslyzing kuown independent check standards.

The instrument is calibrated daily and during each set up. A blank and at least two
standards (generally 3) are used in establishing the analytical calibration curves.

The continuing calibration verification (CCV) solution and a continuing calibration
blank are analyzed after cvery 10 samples to document consistent nstrument
response. The results of the CCVs for cach element must be within 10% of their
respective trué values, ’

A laboratory control matrix spike (LCS) serves as a monitor of the overall
performance of all steps in the analysis, including the sample preparation. Al
aqueous LOS results must fall within 13% or less of the frue value

bass and detector calibrations are performed on a weekly basis. Tuning of the
instrument is performed daijy.

7.4.4  Tuning and GC/MS Calibration

Refer to calibration instructions of the manofacturer and the specific calibration
section of sach EPA method for analysis of volatiles and semivolatiles.

A tune must be performed during each analytical shift {every 12 hours for SW844
8260/8270 and EPA 524/525, and every 24 hours for EPA 624 and 625 Methods).
For BNA analysis the instrument shall be tuned to DFTPP. For VOA analysis the
instrument is tuned to BFB. Tuning is designed 1o assure that instrument response
meeis specifications.  {(See 1able on next page for examples of mass intensity
specifications for DFTPP and BFB.)
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© No data may be collected prior to the initial tune. For VOA znalyses, the BFB fune
and the initial or continuing calibration may be performed simuitaneously as long
as the tune is performed before calibration. The same is true for BNA analysis.

©  Generate a minimum five (5) point initia) calibration for SW-846 8260/8270, a
minimum six (6) point for EPA 525, and a minimum three (3) point initial
calibration for EPA 624/625/524 to include all target analytes, The refative
response factor (RRF) and percent refative deviation (%RSD) will be calculated for
each compound.

e  For all CCCs (VOA and BNA), the %RSD must be less than or equal to 30 percent
according to SW-846 8260/8270, or the %RSD for all compounds must be less than
or equal to 30% for EPA 524/525 (35 percent according to EPA 624/623). Note:
Other calibration approaches may be used but must follow guidelines established
by the delerminative method,

* A midlevel standerd from the initial calibration standards is used in daily analysis,
The difference (or drift) between the average RRF of the CCCs in the daily
calibration and initial calibration standards must be less than or equal to 20 percent
for SW-846 8260/8270 or the difference or drift of all compounds must be less than
or equal to 20 percent for EPA 625, (Se¢ EPA 624 for specific midlevel QC
requirements.}

FIGURE 2:

Tune Criteria for Velatile and Semi-Volatil

‘-mr-%mm.;a cé? ST

o Anndan:
FE

50 |45 -40% of 51 | 30 - 60% of mass 198
75 | 30 -60% of mass 85 68 | < 2% of mass 63
85 | Base pesal, 100% 70 | < 2% of mass 62
relative abundance 127 | 40 - 80% of mass 498
86 | 5 fo 9% of mass 85 197 | < 1% of mass 198
173 | < 2% of mass 174 198 | base peak, 100% relative
174 | > 50% of mass 95 abundance
175 | & to 9% of mass 174 198 | 5 - 8% of mass 188
476 | > 25% hut < 404% of 275 |10 - 30% of mass 198
mass 174 365 | > 1% of mass 198
1¢7 | & - 9% of mass 176 441 | present but < mass 443
442 | » 40% of mass 198
443 | 47 - 23% of mass 442
*Test Methods for Evaluating Solid Waste, Final Updates Hl. Revisfon 4, December 1996,
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7.4.8

7.4.6

7.4.7

7.4.8

7.4.9

7.4.10

GCHPLC Analysis:

® Generale a S-point calibration curve (minimum of 3-point for drinking water and
wastewater methods) for all analyzed compounds monthly or prior to any sample
analysis, as needed. Refer to the calibration instroctions of the manufacturer and the
specific calibration section of each SW846/EPA methad.

® Analyze the instruments consistency response through the analysis of a standasd
after every analytical shift or daily (1Zhours for SW846).

@ Demonstrate system cleanliness through the analysis of a reagent blank prior to
sample analysis.

© Maintain sample response within the limits of the response of the standards.

Gravimelric Methods Calibration: A set of Class 1 certified weights is used to check
the calibration dally. The analytical balance is checked with at Ieast one weight. The
weight selected is to reflect the routine use of the balance. The check is pcrfcrmed by
the first analyst to use the balance during the day. Results are recorded in the balance
calibration Jogbook. The full set of Class 1 weights is used te check calibration on a
monthiy basis. All analytical balances are re-certified on an annual basis,

Titrimetric Methods Calibration: Primary standard reference materials are purchased
through a suppler. All purchased titrants and back titrants must be standardized and
certified by the supplier. QC check standards of the parameter of interest will be
prepared and analyzed to verify standardization and the analyst ability to discern the

end point.

Temperature Monitoring: Tewmiperatures for refrigerators, ovens and incubators are
measaved on 2 daily basis and recorded in appropriate temperature logbooks. Dedicated
thermometers are checked anpually against the NIST certified thermometer and
docamented.- Walk in coolers and study chambers are fitted with wheel chart recording .
therimometers that monitor and record temperatures continttously on a 24 hour basis.
These recording thermometers have both audible and electronic alarm systems. The
temperature recordings arc verified annually against the NIST certified thermometer.
Equipmeat with out-of-contrel temperature findings will be adjusted to correct the
temperature and it will be monitored more freguently until the temperature is in-control
and steady. The NIST cerlified thermometer will be re-certified every five years,

TOC Analysis — An operating caiibration curve is prepared daily prioy to sample
analysis by measuring a reagent blank and at least three arganic carbon standards. A
reagent blank and a standard are analyzed after every 10 sample measurements. Fach
check must be within 10% of the true valne,

fon Chromatograph:

© The ion chromatograph is calibrated daily, before sample analysis, wsing a
cajibration blank and 3-5 standards,

e The ipstrument's consistency response is demonstrated through the analysis of a
standard after every ten (10) samples analyzed.
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© System cleanliness is demonstrated through the analysis of a defonized water blank
prior to sample analysis and after every 10 samples.

© Sample response is maintained within the Emits of the response of the standards.

7.4.11  Adiabatic Calorimeter: A benzvic acid pellet is analyzed prior to any analysis to
ensure correct operation of the calorimeter. The value of the pelet must fal within the
acceptable range of 2400 cai/g £ 10 cal/g, Shouid the value fall out of the acceplable
limits, another pellet is analyzed. 1f the value is still unacceptable, troubleshooting and
servicing may be needed,
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8.0 ANALYTICAL PROCEDURES

8.1 Field Analytical Procedures: Conductivity, salinity, pH, dissolved oxygen, and temperature
are the most commen field parameters. These parameters are measured in the field according to
EPA methods {sec Section 4.0) and internal REIC SOPs,

82 Laboratory Analytical Procedures: The analytical procedures used are listed in Section 4.0.
Analyses of samples will be performed in accordance with protocols and QA procedures
established by the EPA.

8.2.1 Sowrces for Drinking Water Methods ~

Title 40 of the "Code af Federal Regulations™ (40 CFR), Parts 141 and 143
National Primary and Secondary Drinking Waler Regulations; Sampling,
Monitoring, and Analytical Requirements;

“Muthods for the Determination of Organic Compounds in Drinking Water®,
EPA/600/4-88/039, Dec. 1988; Revised July 1991; appended with “Supplement I,
EPA/GO0/4-90/020, July 1990; and "Supplement 11", EPA/O0/R-92/129, Aug.
1892; and “Supplement 111", EPA/GOO/R-95/13 1, August 1993, U.S. EPA.
“Manuul for the Cerlification of Luboratories Aualpzing Drinking Water, Fifth
Edition®, EPA 815-R-05-004. January 2005, U.S. EFA.

"Methods for Chemical Analpsis of Water and Wastes”, EPAJGO0/M-T9/020;
March 1983, U.5. EPA.

Ydanual Book af ASTM Standurds™, Vols. 11.01 and 11.02; hiip:fiwww.astm.ore

“1§% Edition of Standard Metheds for the Fxumination of Water anil
Hastewater"”, American Public Health Association, Washington, DC.

"Methods for the Defermination of Metals in Environmental Samples”,
EPA/GO0/4- 91/010, June 1991; appended with "Supplement 1%, EPA/GOO/MR-94/1 11,
May 1994; U.S. EPA.

"Methods for the Determination of Inorganic Substances in Enviranmento!
Samples*', EPAIGO0/R-93/100; Aug. 1993, U.S. EPA.

“Technical Notes on Drinking Water Methods", EPAGOO/R-94/173; Ost, 1994,
U.S. EPA.

“Microbivlogical Methods for Monitoring the Environment, Water and Wasie",
EPA/GO0/8-78/017, Dee. 1978; U.S. EPA,

8.2.2 Sourees for Wastewater (NPDES) Effiuent Methods —

°

"Guidelines Extabiishing Test Procedures for the Analysis of Pollutants"; Title
40 "Code of Federal Regnlations™ (40 CFR), Part 136; Tables [A, IB, IC, ID, and
IE; and Table il.
“Methods for Meusuring the Acute Toxicity of Efftuents aund Receiving Waters to
Freshwater and Marine Organiswns, Fifih Edition"”, EPA-821-R-02-012, October
2002; U.3. EPA,
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°  “dppendix C to Part 136 - Inductively Coupled Plasma / Atomic Emission
Spectrometric Method for Trace Element Analysis of Water and Wastes, flethod
200.77; Title 40 CFR 136. ‘

°  “Methods for Chemical Analysis of Water and Wastes”, EPA/60014-79/020;
March 1983, LS. EPA,

o 18 Edition of Standard Methods Jor the Examination of Water and
Wastewater®, American Public Health Association, Washington, DC.

®  “Appendix A te Part 136 - Methods for Organic Chemicul Anatysis of Municipal
and Industrial Wostewater”; Title 40 CFR 136, Revised as of Julyl, 1995,

o “Anmual Book of ASTM Standards™, Vols. 11.01 and 11.02; reprinted annually;
American Society for Testing and Materials, Philadelphia, PA.
hitp:/fwww . asim.ore

©  “Microbiological Methods for Monitoring the Environment, Water and Waste,
EPA/GO0/8-T8/017, Dec. 1978; UK. EPA,

°  "Methads for the Defermination of Metuls in Environmental Samples”,
EPA/600/4- 91/016, June 1991; appended with "Supplement 1", EPA/GO0/R-94/111,
May 1994; U.S. EPA.

e  “Methods for the Determination of Inorganic Substances it Emvironmental
Sumples”, EPAIGU0IR-93/100; Aug. 1993, U.S, EPA,

3.2.3  Sources for Swriace Water and Groundwater Methods

& “Test Methods for Eveluating Sofid Wuste, Physical / Chemical Methads, Third
Edition, SW-846", Nov. 1986; revised by "Revision I", Dec. 1987; amended by
“Update 1%, July 1992; "Update A", Aug. 1993; and "Update JIR", Sep. 1994;
“Update I, December 1996, U.S. EPA.
hitp:/www epa . ooviepaoswerfharwasteflesi/main htin

o “US EPA Contract Luborafory Program, Statement of Work for Inoré,vm:ic
Anelpgis™; Document No, ILM 03.2, 2002,
htn:www.epa,sovisuperfind/prosrams/cln

® "US EPA Contrect Laboratory Program, Stateruemt of Work for Orgunic
Analysis®; Document Wos. OLM 04.3. March 2003.
bttpiwww.epa rovisuperfnd/prozrams/elp

©  “Superfund Analytice! Metheds for Low Concentration in Water for Inarganics
Anelysis™; Oct. 1991, U.S. EPA.
httpifwwow epa sovisuperfund/programs/elp

e “Superfund Analptical Methads for Low Concentration in Water for Organics
Analysis™; Oct. 1993, U.S. EPA.

hlig:llwwlv.eQa.gov!sugerfundlgms!mmslclg

8.2.4 Sources for Solids, Sediments, and Sofl Methods —

"Test Methods for Evaluating Solid Waste, Physical £ Chamical Methods, Third
Edition, SW-84G", Nov. 1986, revised by "Revision 1", Dec. 1987;  Amended by
"Update 1", July 1992; “Update I, Aug. 1993; and "Update T1A", Sept. 1994; and
Update HB, Jan. [995; “Update 111", Revised December 1996, U.S. EPA.
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hitp:/iwww . epa.goviepaoswer/hazwaste/test/main. htm

"US EPA Contract Laborafory Program, Statement of Work for fworganic
Analysis'; Document No, ILM 05.2, 2002,

http:/iwww,epa. gov/superfund/programsiel

“US EPA Cowfruer Laboratory Program, Statement of Work Sor Crgoaic
Analpsis’; Document Nos. QLM 04.5. March 2003,
hitty/rwww. epa. gov/superfund/prosramsiclp

ASTM Methods from "Annual Book of ASTM Standards”, reprizied ainualfy;
American Society for Testing and Materials, Philadeiphia, PA.
hitp:ffwww.ashinorg

“Official Metheils of Analysis of the A0AC, 151 Editlon™, 1990; Associalion of
Official Analytical Chemists, Arlington, VA.

8.2.5 Sewage Sludge (Residual) Tests for Land Use/Disposal —

L]

Title 40, Part 503 of the “Code of Federal Regulations™ (40 CFR 503), for EPA
Standards for the Use or Disposal of Sewage Sludge.

“Publicly Owned Treatment Works (POTW) Sludge Suwmpling and Anglysis
Guidance Document™, Office of Water Permits Division; 1989; U8, EPA,

"Test Methods for Evaluating Solid Waste, Pitysicel / Chemical Methads, Third
Edition, SH-846", Nov. 1986; revised by "Revision 1*, Dec. 1987; Amended by
"Update I, July 1992; "Update 11", Aug. 1993; and "Update HA", Sept. 1994: and
Update IIB, Jan. 1995; “Update 1117, Revised, December 1996. U.5. EPA,
hutp://veww.epa.soviepaoswer/hazwaste/test/main him

“18" Edition of Standard Methods Jor the Examination of Water and
Wastewater”, American Public Health Association, Washington, DC.

“Methods for Chemical Analysis of Water and Wustes”, EPAIG00/4-79/020;
March 1983, U.S. EPA. : : '

8.2.6 Solid and Hazardous Waste Characterization Tesfs ~

o

"Test Methods for Evainating Softd Waste, Physical / Chemitcal Methods, Third
Edition, S1-846", Nov. 1986; revised by "Revision 1", Dec. 1987; Amended by
“Update 1", July 1992; "Update 11", Aug. 1993; and “Update HA", Sept. 1994; and
Update 1B, Jan. 1995; “Update UI”, June 1996, Revised December 1996, U8,
EPA.

hitp:/fwww.epa goviepagswer/hazwaste/test/main htm

ASTM Methods from "Annual Book of ASTM Standards®, reprinted annually;
American Soeiety for Testing and Materials, Philadelphia, PA.
http//www.astm.ore

“US EPA Contract Laboratory Progrum, Statement of Work for Inorganic
Analysis”; Document Mo. 1LM 052, 2002,

hitp/vwww. epa.covisuperfund/prosrams/eip

“US' EPA Contract Laboratury Program, Stutement of Work for Orgunic
Analysis”; Document Nos. OLM 04.3. March 2003,

hitpy/fwww epa.vov/superfund/programs/clp
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8.2.7 Biological Methods -

8.2.7.1 Microbiological:

o Title 40, Part 141, Subpart € of the “Code of Federal Regulations” (40
CFR 341.21), for Drinking Water Monitoring and Analytical Requirements,
Coliform Sampling. USEPA, Washington, DC.

° Title 40, Part 136, Table I4, of the “Cade of Federal Regulations™ (40
CFR 136.3) for the List of Approved Biological Test Procedurss; USEPA.
Washington, DC.

©  “Microbiologieal Methods for Monitoring the Environment, Water and
Hlasie", EPAIG00/8-73/017, Dec. 1978; U.S. EPA.

o “I8" Edition of Standurd Methods Jor the Examinotion of YWuter and
Wastewater”, American Public Health Association, Washington, DC.

8.2.7.2 Toxicity Characterization (Bioassay):

o “Methods for Measuring the Acrte Toxicity of Effluents and Receiving
Waters to Freshwater and Marineg Organisms, Fifth Edition”, EPA-821-R-
02-012, October 2002; U.S, EPA.

©  “Shore-Term Methods for Estimating the Chronic Toxicity of Effiuent
and Recefving Waters {o Freshwater Qrganisms, Fourth Edition®,
EPA/SZ1-R-02-013, October 2002; U.8. EPA.

8.2.8 Modifications to Approved Mcthods - If a modified procedure is proposed, the client
will be nefified. A complete method description and associated quality conirol
parameters (precision, accnracy, method detection limitsfreporting Hmits) will be
provided prior to or simuitaneously with the sample analysis.

8.3 Laboratory Glassware Cleaning: Svrface residues and soils in the glassware are removed and
disposed of in the appropriate waste containers and dirty glassware is drained of solvents prior
to submitting for cleaning. All laboratory glassware (volumetric flasks, separatory funnels,
extraction tubes, beakers, graduated cylinders, and others) is cleaned according to the
analysis/parameter group listed on the next page. Cleaned glassware js veturned to the proper
storage cabinets in each laboratory.

84 Labaratory Reagen(s:

®  Spectroscopic Grade - stored in & cabinet designated for general storage,
2  ACS Grade - stored In a secure cabinet with linited access.

© Laboratory Grade - stored in cabinets designated for storage of reactive chemicals. Each
chemieal is separated from any other chemical with which it can react dangerously,

o Industrial Grade - stored in the flammables only cabinets.
o« Indicator - stored in a desiceators.

®  Purity certified by supplier - stored in the non-flammable cabinets. Certified and tested to
meet Standard Methods 2™ Edition
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® Standards - stored in vented cabinets for acid storape. Each acid stored separately,

FIGURE 3a:
onassay 1-3, 5, 4 14, !’J
BOD 1-3,15,4, 16, 12
Extractable Organics (Pesticides & Herbicides) P-4, 50r 6,12, 13
Microbiology 1-4, 14
MNutrients/Classics 1-4, 8, 4
Petroleum Hydrocarbons . 1-4 6,13
Residues 1-4, 10
Trace Metals 1-4,9, 4, 16, 12
Volatile Organics 14,7, 10
FIGURE 3b: ; ¥ He
1. Remove a!! labehncr from bnu!cs and a!asswate
2. Wash with hot tap water and Alconox (Liguinox). Scrub insides of glassware

and any fittings with a brush.
3. Rinse thoroughly with hot tap water (3 times).
4. Rinse thoroughly with dejonized water.
5 Rinse thoroughly with pesticide grade methylene chloride,
6 Rinse thoroughly with pesticide grade hesane.
7. Rinse with Methanot (as needed),
8. Rinse with or soak in 111 HCI {as needed).
9. Soak in 1:4 HNO3, 1:4 HCI (as needed).
10.  Bake at 180°C for 3-4 howrs (as per method).
11.  After use, rinse with last solvent used,
12. _ Store inverted or capped with suitable materia) or sujtable container stopper.
13.  Rinse with solvent used in the analysis prior to use.
i4.  Autoclave at 250°C for 30 minutes.
15.  WNochromix rinse.
16,  Airdry.

*Cleaning Procedures are followed in order specified,

8.5  Laborafory Waste Disposal: Waste materials gencrated in the laboratory are disposed of
promptly and properly. The following procedures are employed in the disposal of laboratory
wastes: '

8.5.1  Liquid Wastes - in general, no chemical wastes may be disposed of in the sink, Only
certain dilate and nemmhzed acid wastes can be disposed of in the sink.

8.5.1.1  Disposal of Standards and Solutions - as standards and solutions are made,

the solvents, constituents, date, and initial must be placed on the container.
This information must be on the containers before it is offered for disposat.
Standavds containing any amount of organic solvents must not be poured into
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the sink. Aqueous standards containing organic or inorganic (metals, elc.)
compounds must be stored in the approprinte waste container/drum and
disposed of by a qualified waste digposal company.

Disposal of Sofvent Wastes - All solvents must be disposed of into the
appropriate container located in the extractions laboratory. The waste
container will be emptied by designated waste disposal personnel only. Waste
chioroform is segregated from other solvent wastes for recyclng purposes.
Each is disposed of in glass bottles then into 3-gaflon contaimers witl
appropriate label on the outside, Waste from TCLP extractions is collected
and stored in an acceptable inanner. Solvent wastes are classified /callacted
in waste solvent drums and disposed of by a qualified waste disposal
COMpany.

8.5.2  Solid Wastes - Solvent saturated solids and soil samples are collected and stored in an
acceptable manner for disposal by a qualified waste disposal company. Vials are
disposed of in the incineration glass container. Unmarked containers or unknowns
cannot be disposed of until they arg identified.

8.5.2.1

522

Sample Waste Return Policy - In general, samples are disposed of or

returned to the client two weeks after a final report has been submitted,

Sample Waste Disposa] - The following procedures are used 1o dispose of
excess samples that have completed all necessary testing: Smmples will be
disposed of in two weeks after the final report has been submitted to the
client - unless ionger ime fs authorized by the General Manager, Laboratory
Operations ~ Director,  Laboratery  Manager, or the  Project
Manager/Coordinator.  Prior 1o disposal, a sample disposal list will be
generafed by the appropriate waste disposal personnel. This Hst will be
maimtained in a logbook. . Non-hazardous soil samples will be bulked into 2
drum for offsite disposal. Mon-hazardous water samples (waste water and
drinking water matrices) will be disposed of by nentralization where
necessary and then disposed of by the local sanitary board, Al othier samples
are containerized and disposed of by a qualified wasie disposal company.
Empty sample containers should be disposed of (after crushed) in a dumpster,
Appropriate profective equipment must be worn (safety glasses, gloves,
apron, etc.) when crushing empty sample containers.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

9.1 Analytical Data Reduction: Data transfer and reduction are essential functions in
summerizing information from field and laboratory measorements. [t is essentiz} that data
reduction processes are performed accwrately, and that accepled statistical technigues are
utilized. Analysts will be responsible for caleulating final data and QC data from raw data
recorded in the field logbooks, laboratory bench sheets, chart recordings, instrument printouis,
and computer printouts,

5.1.1  Field Data - Data obiained from field instruments such as pH meters, salinity and
conductivity meters, and dissolved oxygen maeters, is vead directly from the instrument
in appropriate units. Such instruments are used afler calibration has been performed
according {0 the owner's operation manual or REICs feld standard operating
procedures. Data is recorded by the field analyst into the field logbooks. Data
validation in the field involves making several readings to evaluate reproducibitity of a
wmeasureinent. The field team leader or any other member of the field team will review
the field noles daily. The initials of the reviewer and date of the review will be entered
on each page of the field logbook. The field data is sent to the laborstory in the feld
logbooks and is reported to the client in the hard copy Jaboratory reports,

2.1.2  Laboratery Pata - Data that is obtained divectly from instruments such as conductivity
meters, pH meters, and the total carbon analyzer is entered manually onto bench
worksheets.  Some procedures, however, require reading graduation warks on
glagsware, observing colar changes, and performing tests in replicates. Many methods
use instrumental wmethods of analysis, in which the instrameunt is connected to a
miicroprocessor or have microprocessor data systems as integral parts of the instrument.
in such cases the cajculations arce internally performed once the appropriate calibration
standards are entered into the instrument. The instrument analyses are calibrated in
appropriate units. During the analyses, instruments coupled to computer controlied
systems, converl signals to raw digital data, capture raw data, intégrate, generate
calibration and response {actors, cafculate and produce resulis. Resuls are expressed in
units such as: micrograms per liter (pg/L), milligrams per liter (mg/L), milligrams per
kilogram {mg/kg), ete. All data generated fiom spectvophotometric methods of analysis
is computed according to Beer's law to produce a calibration curve based on the Ievel of
concentration of standards run during the analysis, The analyst ecnsures that the
standards bracket the sample response, and that all data is generated from the linear
portions of the calibration curve. When the analysts record data onto loose bench
worksheets, or into the LIMS, they verify that all data entries and date sequences are
correct. Drawing s line through the incorrect entry, followed by initials, makes
correction of any worksheet eror. Al loose sheets are kept in bound books,
Periodically the sheets are removed and filed. Bound noteboosks are also used for
chronological sequence of data insertion. The pages are numbered and a table of
contents is entered for referencing. All bench sheets, ring-binder books, and bound
notebooks (logbooks) never leave the laboratory. These are a source of information for
data ransfer to appropriate report forms. LIMS files are backed-up daily and stored in
case hardware failure is experienced within the computer system.
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FIGURE 4:

Sampl-é Chain of Custody (COC)

AN i @3

1 o5
A e T T e P S T AN TR R

o B e

Extraction & Analysis sample holding
times

Extraction & Analysis sample holding
times

Calibration: Initial Calibration
Initial Calibration Verification Contimuing Calibration Verification
(ICvV) {CCV)
Initial Calibration Verification Blanks

Continuing Calibration
Verification {CCV)

Surrogate Recoveries

Blanks

Duplicate Samples

Laboratory Control Spike (LCS)

Matrix Spike (MS) / Matrix Spike
Duplicate (MSD)

Quality Control Spike (QCS) Sample

Internal Standard Performance

Duplicate (DUP) Sample

Compound Identification

Matrix Spike (M3} Sample

Compound Quantilation and Reporting

Limits
Ficld Duplicates System Performance
Method Specific QC Ficld Dupiicates

Equipment Blanks

Chromatogram Retention Times
Mass Spectrometer Tuning Criteria
Compliance

Method Specific QC

Overall Assessment

Overall Assessment

9.2 Data Validation:
9.2.1  Responsibility of the Analyst — The analyst will check the entry of data imported into
the LIMS and caleulations against the raw data. The initials of the avalyst and date are
entered on all data batches reviewed. The analyst must also review extraction,
digestion, and instrument logs for correctness and completeness. Analysts are
responsible for analyzing the appropriate type and quantity of gquality contro! samples
required for all analytical batches. Results must also meet pre-established control
limits. If conirol fimits are not met, the analyst is responsible for documenting and
Justifying data that is considered reportable. The analyst must also understand and
document appropriate flagging of the final analylical results or associated quality
control data. Results that are not compliant with method requirements or additicnal
requirements of REIC's quality program must not be reporied, except as deseribed
below. The Laboratory Supervisor and/or Laboratory Manager must be notified and the
data reviewed. Ifve-analysis using a separate aliquot along with all assogiated quality
control is not possible, the General Manager and/or Laboratory Operations Director
must be notified and written notification must be provided to the client immedgiately by
the assigned Project Manager/Coordinator, (Further discussions of corrective actions
are described in Chapter 14 of this QA Mamal) The analyst is also responsible for
assembling the data file for each batch of samples, including the raw data and suHmmary
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bateh report, and forwarding the batch file to the assigned supervisor or designuted data
validater.,

9.2.2  Responsibility of the Supervisor - The Laboratory Supervisor or desigace is
responsible for the review and validation of project data before reporting. These
responsibilities include making sure that reported final data is correct and has been
revicwed against the raw data. The Laboratory Supervisor wiil compare final data
against previous values for any obvjous errors in reporied values and to ensure that afl
the supporting datr incliding QC results is present.

9.2.3 Responsibility of the Quality Manager - The Quality Manager will review at Jeast 2
data batches generated per month. The requirements to be checked in data validation are
provided in the tables below for inorganic and organic data review parameters.

9.3 Data Reporting - Raw data is not normally provided in the formal report, but can be included if
the client desires. Reports are reviewed and approved by the Project Managers/Coordinators
whe prepare a cover letter and/or case narrative cxplaining any details needing additional
commment. Upon completion and approval, the veport is sent to the client and mailing date
reporied in the LIMS, Each test report consists of & cover letter, a report narrative and the
analytical results. On each page is included the name sndfor address of the client and the
unique job 11} number,

9.4 Data Archiving -Capies of Chain-of-Custedy forms, sample tracking worksheets, raw data,
QC/QA materials, formal reports, and laboratory performance reports are kept on file by the
iaboratory for a minimum of five years. These files arc available to the client or their approved
representative(s) for review at any reasonable time within this period. All records are archived
on-site under lock and key. Due o large volumes of paper and records generated, older records
are archived on-site in a different building that is accessible by authorized personnel only.
Access Is also decomented by o records log book maintained within the building. It should also

.be noted that all bench logbooks, instrument maintenance logs, and supplies record boaks are
dated in consecutive order, filed, and kept indefinitely.

9.5 Documeni Conirol System — A document control system is used to ensure that all Iaboratory
personnel have access to current policies and procedures at all times. Documents that are
managed by this system include the QA Manual, SOPs, logbooks, etc. The system consists of a
document veview, revision and approval system, and document control and distribution. The
QA Manual and SOPs ave reviewed on an annual basis and updated as needed. Al loghooks are
numbered and a log is maintained in the QT Department of all loghooks issued and returned.
The QA Manual and all SOPs are reviewed and approved by the Quality Manager, the
Technical Director (Laboratory Manager and/or Laboratory Supervisor), Laboratery Opsrations
Directors andfor the General Manager. The Quality Manual will have an effective date that is
sixty {60} days from the date that the Quality Manager signs the signatory page. All SOPs will
become effective on the date that the Quality Manager signs the original SOP, All quality
documents are controlled by the Quality Manager. Controlled copies are provided {o applicable
individuals/departments in the laboratories. The Quality Manager maintains a distribution list
for controlled copies and ensures that any revisions are distributed appropriately.
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10.0 INTERNAL QUALITY CONTROL (QC) CHECKS

Internal quality control (QC) checks are those procedures used during all phases of the project that are
designed to control the individual processes involved in data generating activities. The QA objectives
of a given project and the anticipated uses of data determine the type of QC checks needed. The QC
checks apply to both ficld and laboratory activities, The following discussion describes the various QC
checks performed for field samples and laboratory activities. The following is not an all-inclusive
listing. Please refer the specific method SOP for complete lists of Quality Control measures.

10.1  Ficld Qualitv Control Cheeks: For clients who bring sufficient volumes of samples for
analysis or for projects in which REIC is responsible for field sampling, typically the field QC
checks consist of equipment blanks, trip blanks (for VOAs only), and field duplicates. These
field QC samples ave analyzed for parameters of interest and are collected at frequencies
determined by the project or according to recommendations presented in the following table.
fdlthough REIC will give advice on sampling it is the sampler's ultimare responsilility to
represeniaiively saniple, pack, and ship the sampies to REIC Laboratory.)

101,17 Travel (Trip) Blanks ~ Trip blanks arc used 1o determine if any onsite atmospheric
contaminants are seeping into the sample vials, or if any cross contamination of samples
is occurring during shipment or storage of sample containers, Trip blanks are only
analyzed for volatile organics. The trip blanks consist of sample bottles filled in the
laboratory with organic-free water and any applicable preservatives. Trip blanks are
sealed and placed in the ice chest. Trip blauks are sent to the sampling location with
sampling kits and are returned unopened from the sampling location with the samples,

FIGURE 5:

Trip Bian ; ({;or VOAS} only 2 per anler NR
Equipment Blank (rinsate}* 2 per Day "~ 11 per Day
Field Duplicates:  1-4 Bamples | NR NR
5-9 Samples | 5% per Event 3% per Event
>10 Samples | 10% per Event 10% per Event
Note All parameiers must meet QC sample type and freguency requirements,

Numbers calculated from percent specifications will be rounded up lo
nearest whole munbers

NR  Not Reguired
¥ For long field activities in which sainples are collected daily, only samples
Jor every other day may be arealyzed. Other samples are held and analyzed
onfly if evidence of contanination exists.
#%  The requirement for split samples (reference duplicates) las nol been
defined,  If spiit samples are peeded, the frequency of collection will he
pravided in the site-specific quality assurance plan.
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Trip blanks should originate at the facility providing the blank water and sample
containers. It is not necessary to take an aqueous trip blank when a non-aquecus
medium is being sampled.

FREQUENCY: One trip blank (2 trip blanks for Drinking Water VOCs) should
accompany each coeler containing VOCs samiples, should be stored
at the laboratory with the samples, and analyzed by the laboratory.

FREQUENCY: One cquipment blank should be collected each day samples are
collecied. For long drawn field sanmipling events, only samples
from every other day may be analyzed. Qther samples are held and
analyzed only if evidence of contamination exists.

10.1.2 Equipment Blanks - Equipment blanks are the final analyte-free water rinse from
equipment cleaning collected daily during a sampling event. Equipment blank is
prepared by pouring target, analyte-free (de-ionized) water into or over the sampling
equipment (bailers, tubing, soil samplers). The rinse water is collected i a sample
container, preserved, and handled in the same manner as the samples,

10.1.3 Field Duplicates - A field duplicate is a replivate sumple collected and analyzed to
demonstrate the reproducibility of sampling technigne. A field duplicate is separate
from the duplicate the laboratory must run and cannot be replaced by a laboratory-
generated duplicate.  Field duplicates are representative of field sampling precision,
whereas laboratory duplicates are a meassure of analytical precision. Both pleces of
information are essential in deteymining the quality of data generated for a project. A
field duplicate js prepared at the sampling location from equal portions of sample
aliquots combined to make the sample. Both the field duplicate and the sample are
coliected at the same time, in the same container type, preserved in the same way, and
analyzed by the same laboratory as a measure of sampling precision.

FREQUENCY:  Field duplicates should make up 10% of the samples collected.

10.1.4 Sample Splitting - Sample splitting s performed when two or more parties want 1o
have a portion of the same sample. A field split or referee duplicate is prepared at the
sampling location from equal portions of sample aliquots combined to make the sample,
Both the field split and the sample are colfected at the same time, (s (he same container
type, preserved in the same way. The split sample is subinitted to a referee lzboratory
for analysis to assist in evaluating inter-laboratory precision and the validation of the
results.

FREQUENCY: Field spiits to be determined by a client.

10.2  Laboratory Quality Control Checks - Internal laboratory control checks used by REIC are
discussed in detail in each method performed. REIC will demonstrate the ability to produce
acceptable results using the methods requested. The minimum QC spike requirements for
organic and inorganic analyses are presented on the next page.
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FIGURE 6:

16.2.1

10.2.2

10.2.3

Filter
Blank

TR

Analysis

Blank

All Ana!ysté
(Except TCLP)
TCLP

10% NA

pH NA NA
Residues 0% | NA | NA |NA 10% | NA NA
Turbidity 10% INA | NA NA 10% | NA NA
Specific 0% [NA INA NA H% | NA NA
Conductivity

Dissolved Oxygen 10% | NA NA NA 10% NA NA
TCLP 10% | 10% |+ NA NA NA 10%
All Other Apalyses 0% {10% |10% |10% |HNA NA 10%

Source: REIC  List of Abbreviations: Dup — Duplicate, NA — Not Appiicable,
+=5%

Holding Time - The amount of analyte in a sample can change with time due fo
chemical instability, degradation, volatilization, ete, If the spacified holding time is
exceeded the data generated may not bo valid, Those analytes detected fn samples
analyzed past holding time on complance sample will be noted #s “unaceeptable for
compliance reporting”,

Optimum Baifch Size - The laboratory will determine the oplimum batch size. The
optimum batch size is the number of samples of similar matrix, which can be processed
concurrently through the entire preparation {f.e., extraction) and analysis. (Method
requirements typically designate up to efther 10 or 20 samples.) After the batch size is
determined the QC criteria described in the following sections are followed.

Calibration - All methods are calibrated prior 1o sample analysis (see Secrivn 7.0). The
following requirements are observed,

& Semi-volatiles, Volatile Organics, and Pesticides/PCBs analyses, the current
EPA methods (500 series and 600 series) and SW-846 methods {8000 scries) shall
be used; including frequency requirements, requirements for calibration check
compounds (CCCs), and system performance check compounds (SPCCs).

10.2.3.1  Tuning and performance criteria are established to ensure adequate mass

resolution, proper identification of compounds, and to some extent -

sufficient instrument sensitivity, These criteria are not sample specific,

Instrument performance is determined using standard materials. Therefore,

the mass tuning criteria must be met at all thnes. The tuning standard for

volatile organics is bromofluorobenzene (BFB} and for semi-volatiles is
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1.2.3.3

decafluorotriphenyl-phosphine (DFTPP). If the jon abundance criteria for a
method arc not wmet, all associated data must be classified as invalid
(unusabie).

The response factor measures the instrument's respense to specific chemical
compounds. The response factor for methiod spécified compounds must be
equal or greater than the limit in both the initial and continuing calibrations.
A value less than the specified Hmit indicates n scrious detection and
quantitation problem {poor sensilivity) and amlytes in the sample will be
qualified as an cstimate.

—Refer to the specific method for other appropriate guidelines.

Percent RSD is computed from the initial calibration and is used to indicate
the stability of the specific compound response over increasing
concentration.  Also, the percemt recovery D is used to compare tie
respanse factor of the continuing calibration check to the mean response
factor (RRF} from the initial calibration. Percent IJ is a measure of the
instrument's dally performmnce. A value outside of the method specified
limits indicates potential detection and quantitation errors. For these
reasons all positive results are qualified as estimated,

—feefer fo the specifie methed far other appropriale guidelines,
For the Pesticides/PCB analysis, %RSD {or aldrin, endrin, DDT, and
dibutylchlorendate must not exceed 10%. Percent D must be within 15% on

the primary guantitation column and 20% on the confirmation column.
j= ¥ q

See specific method for vther appropriate guidelines.

© At least three levels of concentration standards for each analyte
shall be analyzed for initial calibeation.

& The correlation cocfficient of the standard linear curve will be >
0.995 (Inorganics) and > 0.990 {Orgaunics).

#  The midlevel calibration standayd will be repeated at a frequency of
10% (inorganics) and 5% (Orpanics) and at the end of a run.

© Response of ithe control anaiytes must be within + 0%
{Inorganics) and +20% (Organics) of initial response.

© Detection limits for each parameter will be determined and checked
annually to ensure they meet fimits specified for the project.

o The calibration shall include one standard at a concentration at the
Ievel of the PQL.

s The calibration curve shall bracket all samples in the concentration
range. GC/MS Calibration shall be checked every 12 hours (or 24
hours for 624/625) of aperation.
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10.2.4

10.2.5

10.2.6

®  The laboratory shall use the calibration check acceptance criteria
specified in the method,

& If samples are outside the calibration range, the laboratory shall
appropriately perform dilution to bring the samples concentrations
within the salibration range.

Method Reagent Blanks - Quality assurance (QA) blanks, ie., trip blanks,
equipment blanks, water blanks, and method (reagent) blanks, are designed to identify
any contamination which may have been infroduced into the samples during field
activity or sample preparation, Trip blanks measure cross-contamination of samples
during shipment. Equipment blanks measure cross-conlamination from the sampling
equipment.  Method (reagent) blanks ineasure laboratory comtamination. If the
concentration of the analyte is less than the method-quantifying liinit, the analyles are
qualified as non-detects. A method blank is analyzed for sl metheds with each
sample batch,

Spikes and Laboratory Control Matrix Spilres (LCS) - In methods nat using
surrogates (mnetals, anions, wet chemicals), in addition to the methaed blank, a blank
spike or a LCS are analyzed. For pesticides/PCBs methods, surrogate compounds are
employed. A method blank and Laboratory Control Mairix Spike are also analyzed
with each batch as scparate samples. A pesticide and/or PCB are used as spiking
compounds. In methods using surrogates spiked into all samples, the blank serves as
both the method blank and the blank surrogate spike.

Second Column Confirmation — For GC and HPLC methods, confirmation
techoiques include analysis by GC/MS, GC or HPLC data from two different
detectors or dissimilar columns. Confirmation is necessary when samples are from &
site of unknown historical activity or when doubt exists over the identification of a

peak on the chromatogram.

10.2.7

10.2.8

Surrogate Spikes - Surrogate spiking compounds are target analyte compound
substitutes. The surrogates are chemically similar to the analytes of interest, and
emulate their respective Instrumental response. The surrogates do not interfere with
the target analytes and are not maturally occurring in the environmental samples.
Surrogate spikes are performed for all methods for which surrogates ave a customary
procedure. Surrogate spikes monitor both the performance of the analytical system
and the effectiveness of the method on the type of sample matrix. The surrogate
compounds are spiked into each client sample, QC sample, standard, and method
blank in a batch, Samples are spiked prior to sample preparation.

Matrix Spike/Matrix Spike Duplicates (MS/MSD) - Spiked samples are samples
that have specific concentrations of analytes of interest added. Except for all
Drinking Water analyses and metals, sample-specific MS/MSD are analyzed in all
methods for every 20 samples of a similar matrix (either soil or water). For metals
analysis only, a matrix spike is required for every 10-20 samples of similar matrix
{depending on the method). However, a matrix spike duplicate may be performed at
the tabaratory’s discretion in lieu of a laboratory duplicate.
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1029 Internal Standard Performance - Internal standard (IS) performance criteria are
designed to ensure that GC-MS sensitivity and response are stable during every
analysis. Specific internal standard area count critoria can be found in the method
SOP. The retention time of the 13 must not vary by more than 30 seconds from the
associated continuing calibration standard. If data is generated outside these criteria,
all positive results for compounds quantitated using that IS are qualificd as estimates.

10.2.16  Compound Identification - For volatiles aud semivolatile organics, the compouids
are identified on the GC-MS by using the analyte’s relative retention time window
(RRT) and by comparisen to mass fragmentatioh patterns obtained from known
standards. For the results to be a positive hit, the sample peak must be within plus or
mines 0.06 RRT units of the standard compound and have a mass fragmentation
paitern which has a ratio of the primary and secondary m/e intensities within 20% of
that in the standard compound. For pesticides, the retention times of reported
campounds must fall within the calculated retention time window for the two
chromatographie columns.

10.3 Demonstration of Method Capability - An initial demonstration of capability (IDC) Is
performed prior 1o acceptance and use of any methodofogy. This initial demonstration of
method performance is performed each time there is a significant change in instrument type,
persannel, or test method. The process is described in each test methods Standard Gperating
Procedare. A “Demonstration of Capability Certification Statement™ is completed for each
analyst and maintained by the Laboratory Managers and/or the Qualily Manager. A copy of the
documentation used for each demonstration is also included in Appendix E. For any methods
or procedures that the method does not mandate an IDC or no procedure is provided (such as
Turbidity, TCLP, Flash Point, etc.), the IDC will be performed by demonstrating the procedure
to the Laboratory Supervisor or designee and documented with the 1DC form and recorded in-
the personnel training records.

10.4  Microbiological Demonstration of Capability - The Demonstration of Capability for the

‘Microbiological laboratories will be performed on an'annual basis. DOCs for presencefabsence
methodologies will consist of each analyst analyzing a series of ten unknowns, The samples are
prepared by the section supervisor and are unknown to the analyst. These samples will consist
of a combination of total positive — E.coli negative, total positive — E.coli positive and total
negative — E.coli negative resulis. To be acceptable, the analyst must achieve a 100% score on
the series of 10 samples. DQCs for quantification methodologies involve the analysis of
purchased performance evaluation samples. Precision and accuracy are calculated for these
results and compared against established acceptance criteria. The results will be documented
using a spreadsheet which will also track the rolation of microbiological section analysts
performing the DOCs.  All analysts will sign off on the NELAC Demonstration of Capability
form which will be retained by the laboratory.
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11.0 SYSTEM AND PERFORMANCE AUDITS

111 Systems/Internal Audits: A system audit is a qualitative evaluation of all componeats of a
project (fleld and/or laboratory activities) to determine if each component is properly
performed. The audits are designed to asswre that systems and operational capabilitics are
mainlained, and the study methodologies and quality control measures for the project are being
followed as specified in the quality assurance project plan. The Quality Manager or appointees
will conduct system audits as needed to ensure proper operational capabilities. Within a
calendar year and internalfsystem audit will be performed on all technical areas of fhe
laboratory. Audits of critical functions will inclade:

& Verification that standards, procedures, records, charts, data disks, etc., are properly
maintained.

¢ Verification that the actual practice aprees with written instructions,

e Selection of methods that must include all phases of & laboratory's effort is monitored, to
include but not be limited to sample logging, chain of custody, sample preparation, standard
preparation, extract storage and analysis, and data reduction,

« Verification that QC/QA records are adequately filed and maintained so as to assure
protection and retrievability.

»  Wail-through the laboratory for general observatmns

11.2  Performance Audits: Performance audits are quantitative evaluations of the components of a
project or rautine operations. Performance audits are used to evaluate the laboratary's ability to
obtain accurate results in the analyses ofknown check samples by specific analytical merhods.

11.2.1  Imternal Performance Audils - Internal performance andits consists of apalyses of
commercially purchased QC check standards and/or in-hiouse prepared QC check
standards. Conmnercial suppliers give the oplions of confidential double blind-
evaluations or single blind with the certified resunits mailed along with standards. The
stack solutions used to make in-house QC check standards are different from those
used for calibration standards. The QC check samples are carried through the
complete analytical preparation and analysis and the calculated values are compared
to the true tarfet values. During the analytical data review, the Quality Mavager pays
close attention to these yecoveries and must reconumend corrective action in cases of
repeated poor recoveries. In addition to regular measurement of the QC check sampie,
the Quality Manager may introduce QC check samples for analyses with other project
samples; blind to the analyst. The parameter groups are selected at random by the
Quality Manager. The findings will be summarized and reporled to management
directly following completion of labaratory analyses.

11.2.2  Managerial Review — At least annually, the laboratory management (General
Manager, Laboratory Operations Directors, and Laboratory Managers) will canduct a
review of REIC™s qualily system to ensure continued acceptability and effectiveness,
This will include introducing any necessary changes, corrective actions, or
improvements in the quality control program and overall laboratory operations, The
review will consider all reports from managerial and supervisory persenncl, the
outcame of internal audils, assessments performed by outside auditing bodies, the
results of proficiency test, any changes in the volume and type of work undertaken,
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i1.3

feedback from clients, corrective actions and any other relevant information collested
during the year in review.

11.2.3  External Performasnce Audits - Laboratory performance audits are also performed

in conjunction with the performance evaluation programs and performance testing
(PT) samples adiinistered by various agencies. PT samples are introduced into the
laberatory as unknowns and follow the smme strict scheme of handling that all
samples adhere to. Examples of programs that REIC participates in that include on-
site audits are;

=  State of West Virginia DEP

e State of West Virginia DHHR

¢  State of Novth Carolina DENR

» State of Virginia VELAP program (onsite for Virginia labs only)

*»  Florida Deparunent of Health

o Kentucky DEP {onsite for Ashland only)

REIC maintains certifications via reciprocity agreements with the following state
programs;

(-]

State of Virginia VELAP program
= Tennessee Department of Health
= Kentucky DEP

o  PADEP

It should be noted that each program requires REIC to follow specific guidelines in
enrclling in FT studies, reporting PT studies and meeting acceptence criteria. Please
contact us for specifics on any program REIC participates in.

Mewmberships. Licenses. and Certifications: The following is a list of memberships, licenses,

and cevtifications currently held by REIC:

¢ 0 @& & & o » O & O ©

American Chemical Society

Associations of Analytical Chemists

West Virginia Petrolenm Marketers Association
Rural Waler Association

Mining & Reclamation Association

American Water Works Association

The Solid Waste Association of North America

West Virginia Manufacturers Association
Association of West Virginia Solid Wasie Authorities
West Virginia Oil Marketers & Grocers Association
State of West Virginia Department of Health, Office of Environmental Health Services

REI Consultants, Inc. Website; www._reiclabs.com Page 54 of 157




Comprehensive Quality Assurance Plan

REVISION: 28 EFFECTIVE DATE: JuLy 2011

@ State of West Virginia Department of Commerce, Labor, and Environmental Resources,
Brepartment of Environmentsl Profection, Water Resources Section

2  Commaonwealth of Virginia Department of General Services, Division of Consolidated
Labovatory Services

o Commonwealth of Kentucky Natural Resonrces and Environmental Protection Cabinet,
Department of Environmental Protection

State of Tennessee Department of Conservation, Division of Underground Storage Tanls
State of Tennessce Department of Health and Laboratory Services

Naorth Carclina DEHNR Division of Solid Waste Management

State of Florida Health Department (NELAP)

Pennsylvania Department of Environmental Protection, Bureaw of Office System and
Services '

o © & o8 o

A complete listing of methods and certified parameters for the above listed programs can be
provided to clicets upon request. REIC's complete listing of NELAC aceredited
wethods/parameters is summarized in Appendix 1. A copy of REIC*s compliance statewment
with the NELAC siandords s also included in Appendix D.

114 Audit Reports: The Quality Manager shail provide an audit report comprised of summary
findings to the General Manager and/or Laboratory Operations Coordinators on a periodic basis
or a5 necded. Deviations will be noted and discussed by management. The audit findings, both
complinnce and non-cempliance, must be documented, filed in a secure place, maintzined as
part of the QA documentation, Minimally, these reports should include: Periodic assessment of
measurement quality indicators, ie., data accuracy, precision, and completeness; Resulls of
interpal and/or externsl audits; Results of system audits; Significant QA problems and
reconunended solutions. (The Quality Manager may also provide reports to the General
Manager on a weekly basis during the status meetings conducted by the Project
Managers/Coordinators and Laboratory Mansgers/Supervisors.)
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12.0 ¥ACILIIES, EQUIPMENT, AND PREVENTATIVE MAINTENANCE

12.1  Facilitics and Equipment - For aver eighteen years, REIC has been performing environmental
services and evaluations for & multitnde of highly technical and demanding projects. From its
inception, REIC has addressed the major envirommental testing protocols and has steadily
evolved Incorporating the latest amalytical procedures and state-ofithe-art facilitics and
cquipment. REIC's clients have learned to expect unparalleled service with uncompromising
quality or a routine daily basis. All work is approached with the highest of professional ethics,
personable interactions, and professional accountability.

REIC's headguarters is located ten miles south of Beckley, WV along Interstate 64, some fifty
miles fo the east of Charieston, WV and ninety miles west of Roanoke, VA. The parent facility
houses its 20,000 square foot Analytical Chemistry Division at the Raleigh Countly Asrport
Industrial Park (See floor plan Appendix A). The Biological Division is operated from a new
facility located on the main Beaver, West Virginia campus. REIC also maintains service
centers and laboratories in Roanoke and Verona, Virginie, as well as in Ashland, Kentucky.
{Sece floor plans in Appendices A1-A5),

122 Computers and Electronic Data Securily Reguirements — Electronic data securty s
achieved through a multi-faceted approach to data access and storage. Al servers, personal
computers, inslrument workstations, and printers are connected via the REIC local area notwork
(LAN). The pelwork is a secure Microsoft Windows Server 2003 Active Directory domain.
The domain controllers provide authentication services for users and supply additional

autherization data, such as user group memberships. These services are used to control access
to resources on the network.

Laboratory data is managed and stored in the Laboratory Information Management System
(LIMS). This system is a Microsoft Access database stored on a network server and accessed
by REIC personnel from client workstations. The LIMS has another level of security built in
with different levels of access privileges for all REIC personnel. '

Electronic data Is protected from corruption via backups that are created nightly by server tape
backup devices. Tapes are rotated through a two week cycle with one tape taken off-gite
wealkly. Hard copies of raw analytical data and analytical reports are also kept on file for a
period of five years, :

REIC remotely maintains a web site and email server outside the LAN to minimize the security
threat from incoming internet traffic. Analytical data and status infermation are accessible to
our clients through this secure client on-line zccess. REIC's web address is:
btip:fwww.reiclabs.com,

12.3  Preventative Action Plan — In case of natural disaster or environmental crisis, when sample
preservation or sample testing may be compromised, REIC will wiilize all possible means to
maintain the samples inti] analysis can be conducted. These will include but not Hinited to; use
of backup generators, use of dry ice within cosler units to maintain temperatures, renting of
refrigerator trucks for sample storage, subcontracting of samples, and re-sampling as necessary.
All sample conditions will be monitored to determine the effect of the environmental crisis.
When not effects have been noted, the sample will be handled as wvsual. If the saniple
conditions and / or preservation cannot be maintained, then re-sampling will be done at the first

REI Consultants, Inc. Website: www.reiclabs.com Page 56 of 157




Comprehensive Quality Assurance Plan

REVISION: 28  ErPECTIVE DATE; JULY 2011

available time. In some situations, the client may request that analysis be performed despite
proper preservation or conditions being met. In this case, REIC will perform the analysis and
footnote the conditions.

124 Preventative Maintenance - To ensure that instruments are operating properly at alf times,
REIC follows a rigorous mzintenance schedule and trouble-shooting procedures. Al} laboratory
instruments undergo regular maintenance as required in the manufacturer's operation manual for
each of the instruments. Trouble shooting protocols are also performed, if needed, for
mstruments  according to instructions ir the operation manual. Manufacturer service
departments or local service repair companies provide repair. In the case of downtime of
specizlized instruments, service contracts with the manufacturer are maintained.

In the event of excessive downtime, REIC will either acquire instrumentation to complete
project work or subcontract project work to fulfill project requirements.

12.4.1 Maintenance Documentallon: Maintenance service contracts or internal maintenance
logs ave kept for each instrument. The maintenance log is kept at the instrament, so that
preventive care or repair can be recorded immediately. All maintenance and repairs are
documented in the instrument’s logbaok. The records include the date of maintenance
or repair and description of work.

Other examples of the logbook entries are: name of the person providing the service,
date, time, nature of service provided, notations, elc. Also, any applicable change in
operation conditions, such as sensitivity, signal drift, temperature, corrcctions,
aligaments, etc, are recorded in the instrument's maintenance log book. For solvents,
reagents, or gases, examples of jog entries are: charting of the gas flow readings, gas
pressure of eylinders, repiacement dates of gas cylinders and water dejonization
cartridges, replacement of solvents, etc,

12.5 . Measurement Traceability — AH equipment used for environmental tests shall be catibrated on
" acontinuing basis. Balances shall be inspected anid calibrated on an annual basis. Al reference
weights will be sent off to a NIST certified vendor for annual re-certification and replaced as
necessary. Reference thermometers will have NIST certificates and will be re-certified as
indicated on the certificate; typicaily the certificate is requested for five years. Thermometers
used within the laboratory will be checked against a NIST traceable thermometer according 1o
the SOP or program requirements.

12.6  Documentation sand Labeling of Staudards, Reagenis, and Reference Materials — REI

. Consultanis, will maintain copies of Certificate of Analysis or purity statements from vendors
who supply our standards, reagents and reference materials. These COAs will be kept in the
appropriate laboratory sections. Original containers will be labeled with a receipt date, date of
opening and expiration date. This information along with a unique identification 1D for
reference materials will be included in the standard logbooks kept within the laboratary
sections. At any given time all reference materials will be able to be traced 1o the original
waterial. Any standard, reagent or reference material prepared from the original material or
apportioned out into smailer quantities will carry a unique identification ID, as well as date
prepared, initials of preparer, traceability 1o parent material and an expiration date.
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12.7 Instrument Maintenance Schedules:

12.7.1

1272

High Performance Liquid Chromatography - (HPLC)

2N
Dismantle the detector flow cell and clean.

Replace detector lamps according to manafacturer’s recommendation.

Guard columua frets and packing replaced when system pressure jncreases.

Replace piston seals and check valves,

Check and refill solvent containers.

Gas Chromatograph

13 T s T fe e
Replace injector
septum if necessary.

Clxeck for ieak.s

Gas Chmmatovm"' 3

under pressure,

HANGEH SEMEANNUATEY
Wipe check ECD

{performed by
contracted
service group).

Bake out ECD.

Check and fill solvent
rinse vials.

Check cylinder and
regulator output
pressure.

Check cartier gas
flow through column
with bubble flow
meter.

Inspect gas filter
driers, check flow
through flow
controllers,

Condition column
overnight and run
daily check,

aven, and detector
temnperatures.

Set and check injector,

Clean injector glass
liners or replace as
NECEessary.

Ron a baseling for
proper sengitivity and
noise level to be used.

Reactivaie or
recharge flow
controller filter
dryers.,

Leak test all gas
fittings to cylinders,

Optimize gas flows
to the FID.

Clean FID and align
et i necessary.

Reum solvent blank and
standard solution,
check for frise peaks,
bad retention titmes,
baseline drift, poor
peak shapes, and low
sensitivity,
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i2.7.3  Gas Chromatograph / Mass Spectrometer

< ERaa o AL, o & AR
Check eylinder and Replace Check for {0l Turbe Change the
regulator oulpul pressure.  [injector leaks under jmolecular ahard

sepium if  Ipressure, pump wick. jcofumn.

Inspect gas {ilter driers, nceessary.  (Change the  {Renew rough (Auto manval
check flow through flow seplum, pump oil. tune the Mass
controllers, and adjust Spectrometer,
ionization gauge
controflers.
Set and check injector, Change  {Condition Recalibrate.
oven, and detector inlet liner as jcolumn
teinperatures. needed. overnight
Check MS tuning, and run and run daily Ciean the
an aute/manual tune if check. Detector
HECESSATY. source,
Run solvent blank and Clean the
standard solution, check for njection port.
false peaks, bad retention
times, baseline drift, poor
peak shapes, and low
sensitivity.
Check and fill solvent rinse
vials.

. 1274 Atomic Absorption Spectroscepy (AA),

' Atomic Absorption Spectrophotormeter (AA)

£

Clean burner Clean aspiralor and |[Examine O-rings in Schedule

headfinfection port.  mebulizer for burner assembly and service visit by
depasits. replace if necessary. manufacturer to
clean oplics and

Check gas pressures.  |Dust fustrument  {Check cones in graphite {for other

Check water pressure.

exterior fiunace if necessary. maintenance,
Check & clean Checlk absorbance | Inspect furnace cooling
furnace optics if for line/element lines.
NECCSSary. selection.
Inspect lamps for Clean furnace,  {RefiH spray chamber
damage. FESETVORL,
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12.7.5

Industivity Coupled Plasma ~ Atomic Emission Speciroscopy (ICP-AES)

Check nebulizer
flow rate.

Keep ICP
exterior dust
frae,

Clean/flush
mebulizer.

Check vacuum
hressure gaunee,

Record
instrument
aperating
arameters.,

Record zero
position and
reference

wavelength.

Refill argon
humidification
reservoir.

Install hew

b B Tk

Install new

power tube, mirror.
Change cooling|When the tube  Ivganufacturer's
water reservolr. {wears oul, preventive

maintenance.

Clean & inspect{Dust/clean Change vacuum
tarch/spray instewment pump oil
chamber. exterior and

torch box.

Dust off intake

and exhaust.
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12.7.6 inductivity Coupled Plasima — Mass Spectroscopy (ICP-MS)

Verify Perform mass Clean extraction [Examine lens Replace
accepiable  |calibration, lens. stack and clean if jdetector {or as
sensitivity & |Perform detector [Check rotery  |necessary. needed).
stability. calibration plunp oil levels.

Record all  Complete system  [Check ol mist  {Examine penning

settings and  fluniag. filters. gauge & clean if
aperational Exchange/clean  [Archive all nesessary

PArameters, ilassware. lanalytical data

Properly Check water filter on disks & then |Change rotary

dispose of & change if purge the data  tump oil.

both waste  [necessary. from the

eservoirs  (Check air filters & [COMPuter’s hard g e

(spray clean/exchange if {Tive. valve & check

chamber necessary, operation,

drain & probe Inspect pump
vinse drain}. fubing; replace if
necessary.
thspect
samplefskimmer
cones & clean/
exchange if
ECessary.
Inspect all
tubing/lines for
degradation &
leaks.

Dust off the
instrument &
assosiated
hardware.
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12.7.7 pH Meter, Conduetivity Meter, Dissolved Oxygen, and lon Specific

Analyzer
1277, pH Meter
Check the pH electrode tips for cracks. [Solution refitfed in the glass
Analyze two calibration bnffer electrode.
standards & record results. (Aliquots of
buffer standards shall be used only
once.}
Check the slope with a midrange Replace the ceramic junction
stapdard buffer. (Pentek pH meter).
Rinse electrode thoroughly between nse :
and after use.
Place the electrodes in storage buffer
afler use.
12772 Conductivity Meter
Check and record the  [Check the internal
cell constant, calibration with
Rinse the electrodes aiaprggzaie FESISIONS [ iean according to the
thoroughly between and g ?: &) ance manufacturer's instructions
mfter iise, ridge. (Bridge). -
Place the electrode in
the storage liquid after
use.
12.7.7.3  Dissolved Osygen Meter

X

Call local National Weather Service for
baromelric pressure.

to the manufacturer's

Make carrections for barometric pressure
and temperature.

instructions.

Record corrections and calibration
results.

Replace fill-solution and
membrane.

Check that the stirring device is
funictioning properly,

Protect the probes between and after use.
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12.7.7.4  Ion Specific Analyzer

soratehes.

Calibrate with at Icast three standards and
vecord resuits.

Rinse electrode thoroughly between use
and after use.

12.7.8 Balences
.- -Anpalytical Balance and Eleffronic Balance

B A NEEDED
Clean weighing pan after each  [Bring in a qualified service and repair firm to
use, service the balances,
Return dust covering over the  |Balance certifications are performed annuaily by a
balance after use. qualified service firm,
Verify functional calibrations
with Class | certified weijghts
for analytical balances.

12.7.9 Purge aud Trap Auto-Sampler

“Purge and Trap Aufo-Samiplers- .-

Check for system leaks, accumulation of dirt in purge chamber and degradation of
trap. Clean or replace as needed.

12710 Low Temperature Incubator
Check and record the Clean the incubator according
temperatwre from the digitaljlab thermometer traceablejto the manufacturer's
imeter, to NIST, and record the  |[instructions.
Prevent bacterial resuits.
contamination of the
incubator.
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12.7.11

12.7.12

12.7.13

12.7.14

MNorwalk Walk-In Coolers and Study Chambers

- Norwalk Walle-in 'Coolets and Study Chambors -

inspect the digital
temperature readout device.

Check and record that the
andible alarm is
functioning.

Make sure the proper
temperature js maintained.

Replace and file the
(7day) wheel chart-

papers,
Check that the wheel chart |Reorganize and clean the
needle is recording interiors, '

Compare the monitors to the
lab thermometer traceable to
MNIST, and record the results.

roperly.

Waorking Thermometers (Glass / Mercury)

5

Check for continuity of the Hyuid
column,
resulls.

Working Theimomeéters {Glass/Merc

Compare each dedicated thermometer to the lab
thermoreter traceable to NIST, and record the

De-fonized (D1) Water Unils

" ‘De-Tonized (
20

D) Water, Unitts

Note the cartridge  1Analyze for pH, |Analyze for heavy

indicator reading.  [Conductivity, metals; Pb, Cd,
Chiorine, and Cr, Ni, and Zn.
Bacteria.

Change the cartridges
when exhausted,
Record the anzlyses
resules and any system
changes,

Cu,

Drying Ovens

Check and record the temperatore
(thermometer bulb in sand).
Cheek that the door fits properly.

results.

Check and prevent sample cross
contamination.

Compare the thermometer to the lab
thermometer traceable to NIST, and record the
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12.7.16

12.7.17

12.7.18

Muffle Furnace

Muffle Furnace .

Check and record the temperature selting. |Compare the nieter o the lab

thermometer traceable 1o NIST, and

Check that the door fits properly, record the results.

Check sure the fumes are properly
exhausted.

LECO Tube ~ Sulfur Analyzer

Cal:brate wnh siandal -ds from a cnmmercml suppher

Set and check the operating temperature.
Check all tubing and the pas pressure
Check the titration vessel after use.

Total Organic Carbon Analyzer

Total Organic Carbon Awalyzer |7 n: i i

The injection septum is replaced every 100 (or Iess) injections, A!l plmp tubes
should be replaced at two-week intervals. Every two or three day’s intervals check
printer tape, infrared zero, and infrared spon.

Specirophotometer or Colorkinetess

Spectrophiotometer or Colorimoters

(lean sample cells Verify the wavelength with a color standard or
thoroughly or replace with jequivalent, and record results,
new ones.
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12.7.19

Biochemical Oxygen Demand (BOD) Incubator

Check the digital meter
and the mside
thermometer,

Make sure that
thermometer bulb is
inunersed in liquid.

e TEE

T8y

Compare the meter to
the Lab thermometer
traceable to NIST.

Check that the door seals
roperly,

Prevent bacterial
conlamination of the
incubator,

Clean the incubator according
to manufacturer's instructions.
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13 CALCULATIONS OF DATA. QUALITY INDICTORS

13.1  Precisign: Precision is a measure of the degree of reproducibility of an analytical value and is
used to check on the quality of the sampling and analytical procedures. Precision of the
analytical method, at each stage, is determined by calculation of the refative percent difference
(RPD) between duplicate analytical recoveries of sample component, refative to the average of
those recoveries: Since an absolute value is used for the difference between R, and Ry, there is
no fower control limit. These caleulations are usually performed on sample matrix spikes and
matrix spike duplicates andfor samples and respective sample duplicates,

RPD = { |®:-Ryl } X 100
Ry +R2)2]

Where: R, and Ry =concentration of Duplicates T und 2, respectively.

13.2 Accuracy: Accuracy is a degree to which a measurement agrees with the actual value i.c.,
amount of measurement bias}. Accuracy iy expressed as a percent recovery of a sample's target
value (known concentration of reference material). The accuracy of the analytical procedure is
determined by the addition of a known amount of material (matrix spike) to a field sample
matrix or a Laboratary Control matrix. A Laboratory Control matrix is made up of delonized
(distilled water) or clean soil (of known physical and chemical properties). Percent recovery is
caleulated as follows: I RPD or R-values do not meet acceptance eriteria as specified in Section
3, results reported in all samples processed as part of the same set must be labeled as suspect,
and the sampie analysis may need to be repeated. The laboratory Quality Manager will be
notified, and the neeessary corrective action will be implemented,

R= ({3~ x, /K] x 100

Where: R = % Recovery . .
x; = the measured value for the spiked sample
Xy = the meastired valte for the unspiled sanple,
K = the known value of sgike in the sample,

H

13.3  Completeness: Completeness is a measure of the amount of data obtained from a measuremens
system compared to the amount that was expected to be obtained. Analytical completeness is
assessed by comparing the tolal number of samples with valid analytical results to the number
of samples collected and delivered to the laboratory. The result is calculated following data
validation and reduction. Completeness (C) is determined by:

Ll 88,

where: Sy = total number of sunples planned
Sz =murmber af valid data poinis.

A value of 95% or higher is the goal. For values less than 95 percent, problems in the analytical
procedures must be examined and possible solutions explored.
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134 Detection Limits: When analytical measurements falt below the confidence level, the results
are reported as “non-detects” (ND}).- This level can be: the Minimum quantifying level (MQL),
practical quantitation limit (PQL), or method detection limit (MDL). The choice is based upon
the needs of the client, objectives of the project, and requirements of the regulatory agency.
The MQL is the concentration of an analyte that can be measured aud reported basad on the
sample matrix. The MQL may be 2 to 10 times greater than the MDL. The PQL is the [owest
concentration level that can be reliably achieved within the specified limits of precision and
accuracy during routine laboratory operating conditions, The MDL s the minimum
concentration of a substance that can be reliably recovered in a sample matrix, distinguished
from the background noise level, and reported with a 99% confidence that the analyte
conceniration is greater than zero. Tor unknown or difficelt matrices, REIC labomatory will
either determine or use the MDIL.(s) provided in the EPA analytical methods being employed.
-When determining MDLs, the analyst uses the procedures given in 40 CFR Part 136, Appendix
B. The detection limit is defined as follows for all measurements:

v MDE = Cin-1,1- ~ospX S

where: MDI= Method Detection Limit
S'= staudard deviation of the replicate analyses
(-, I~ =0.99) = Students’ t-valire appropriate ta a 99 percent
confidence fevel and o standard deviation
estimate with n-1 degrees of freedom

13,5 Control Chart Procedures: For selected parameters, as precision dsta is accroed, parameter
and matrix specific control charts are generated. The average RPD (P) and the standard
deviztion (8p} of the RPD will be recalculated. In a precision control chart, the assessment is
expressed as a RPD interval from zero to: .

P [(3) 8, = precision control leved,
P+ [(2} 8] = precisioin warning level.

For the accuracy control charts, the average percent recovery (R'} and the standard deviation
(S of the average percent vecovery will be recalculated for selected parameters and matrices.
The accuracy assessiment Is expressed as percent recovery interval from:

R+ [(3) 84 = npper controf level.
B+ {2 8 = upper warning leval.

down te: R'-f{2) Suf = lower warning level.
R~ [13) 8] = lower control level,

The precision and accuracy control charts for selected parameters will be updated on a regular
basis. Afier each five to ten new measurements are added, the average of the most current
twenty to thirty data points and the standard deviation of the average will be updated.
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14 CORRECTIVE ACTION

14.5  Field Activities: Field activities that are improper will be corrected as quickly as possible. The
project field manager or designated ficld team leader will be responsible to see that corrective
action is initjated and documented; whenever the error has the potential to comprontise the
quality of the data being generated or there js a chance that the error might be repeated. The
Quality Manager can also make recommendations, during the field audits or field data reviews,
to the field manager who can ensure immediate implementation. The corrective action report
must document in detail the nature of the problem, proposed corrective action, who is
responsible for executing it, and whe will verify that it was carried out. Examples for frequently
measured parameters in the field and limits to which they should agree (as determined by
replicate measurements or prior expectations) include:

©  pH determination should agree within 0.02 pH units.
®  Conductivity measurements should agree within 2 numbers of the last significant digit.

® Depth to water level determinations/readings should agree within 0.01 foot. IF re-
measurements are not successful, then instrument calibration and operation and the field
analyst technigue should be evaluated,

146 Laboratory Activities: When the performance of analytical systems is Found to be
unsatisfactory, corrective action will be initiated. The General Manager, Laboratory Operations
Coordinators, Laboratory ~Managers, Projest Personnel, Laboratory Supervisor,
Analyst/Technician, and Quality Officer may be involved in the corrective action depending on
the extent of the correction. For corrective actions that will impact the project budget or
schedule, the generzl manager, laboralory operations coordinators, andlor the project
raanager/coordinator must be closely involved. There are two kinds of corrective action:

® Immediate corrective nctions are taken to correct or repair nonconforming equipment and
systems. The nced for such action is likely to be identified by the analyst throusgh
calibration checks and spike analyses. Immediate corrective actions are initiated by
notifying the Laboratory Supervisor and/or Laboratory Manager. If re-analysis using 2
separate aliquot of sample along with the associated quality control is not possible, the
General Manager and/or Laboratory Operations Directors must be notified and written
notification must be provided to the client within one working day.

®  Long-term corrective actions are taken to eliminate causes of nonconformance. The need
for such a corrective action may be identified through audits. Examples of this fype of
corrective action include:

o Identifying vendors to supply reageats of sufficient purity;
" o Rescheduling of field activity or laboratory routine to ensure that samples are
always analyzed within the correct holding time; and

o Personnel training or replacement,

14.7  Corrective Actions Procedures; Corrective actions may be fnitiated as a result a problem
identified through a system or performance audit, data review, or data end user’s request. The
process is generally initiated by the Quality Control Manager or Laboratory Manager and
documented with a system performance log by the analyst or laboratory supervisor responsible
for the data. The analyst has the ultimate responsibility of evaluating the effectiveness of the
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corrective actions. If the corrective action is ineffective, it is the analyst’s responsibility to
notify the Laboratory Superviser andfor Laboratory Manager. Laboratory management must
verify that corrective actions have been effective by perforining a follow-up data review,
submitting a proficiency sample or performing ether internal audit activities. For either
immediate or long-term corrective actions taken as a result of non-conformance in field and
taboratory activities, the procedure is as foilows:

e Define the problem;
©  Assign the responsibility to appropriate personnel 1o investigate the problem;
° Find and describe the cause of the probiem;
®  Determine the appropriate corrective action to eliminate the problem;
Assign and accept responsibility for implementing the corrective action;
& Establish the effectiveness of the suggested corrective action and tmplement the correction;

©  Verify that the corrective action has achieved its goal and the problem has been eliminated,
i.e., in the preparation of new stardard or calibration solutions, provided the resulis of the
old together with the new calibration standards verify that the problem has been eliminated.

Occasionally data is reported when the accompanying quality control data are not within
established quality control objectives, sample hold tines have been exceeded, clients request
data be reported below the laboratory’s established reporting limits or some other reason the
data is 1ot to standard. These instances are documented in the final analysis results by using
data qualifier codes (flags) to alert the data end user to the fact that the data may anly be used
within limitations. Final reports may also have a parameter conmment that is added by the
analyst to qualify a resuli when the data management codes do not suffice or additional
qualification is needed,

¥IGURE 7:

Specific corrective action procedures per method are fuvther discussed in
REIC's SOPs

4.8 Nou-Conforming Work: If at any time jt is determined that any aspect of the analytical
process has compromised the Laboratory's ability to generate defensible data the analyst must
notify the Laboratory Supervisor/Manager immediately. The Laboratory Supervisor/Manager
must review the data and notify the Lnboratory Operations Coordinaters and/or General
Manager. Clients must then be notified in writing (e-mail is acceptable) of the irregularity by
the Project Manager/Coordinator within the notified working day, This policy applies to
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situations in  which the Laboratory Supervisoy/Manager and Laboratory Operations
Coordinators and/or General Manager have determined that the significance of the ircegnlarity
Justifies recalling work that has already been refeased or when the Laboratary has decided that it
will not report results that are considered invalid. This policy does nat apply to those situations
in which a data qualifier/flag or sample note can be used to qualify the data. Corrective actions
described previously in this chapter must be taken hnmediately to remedy the situation.
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15 QUALITY ASSURANCE (QA) REPORT TO MANAGEMENT

The General Manager will be updated of the quality control procedures and results of field and
Taboratory operations. QOral reports will be on a weekly basis and formal detailed reports on & periodic
basis {or as needed). The quality assurance report issued, as part of the report to the client, shall be
retained as part of the project file and may not be available for review by any other external auditor
other than the client.

Management shall also receive quality assurance reports as they are obtained from external systems or
performance audits. The Quality Manager will provide a formal report 10 management on a periadic
basis, The report may include:

@ Querall over-view of the progress of the QA program.
@ Changes in the project specific QA plans, training, and accomplishments.

©  Summaries of field audits and laboratory quarterly audits Summaries of findings of wonthly
analytical data packages review.

© Significant QA/QC problems, recommnended solations, and resulis of corrective actions.
@ Response to external audit findings and any corrective action implemented.
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16 SUBCONTRACTING, SUPPORT SERVICES, AND SUPPLY
PURCHASING

16.1

16.2

16.3

16.4

Subcaontracting Laboratorv Services — A listing is maintained of laboratories that

provide subcontracted services for REIC along with copies of all associated
certifications (such as NELAC, USACE, and state certifications). A Chain-of
Custedy is generated by REIC prior to sending or initiating services from the
subcontracted [aboratory. Al associated documentation provided by the subcontractor
for a specific project is included as an appendix to REIC’s final analysis report
{Certificate of Analysis) that is submitied to the client.

Quiside Support Services and Supplies ~ REIC only uses those outside support services and

supplies that are of adequate guality to sustain confidence in the laboratory’s tests. Records of
ail suppliers for support services or supplies required for tests are maintained by the purchasing
department,

Inspection/Acceptance Requirements for Supplics and Consumaples — Prior to acceptance
of any supplies and consumables, the items are checked for breakage. Any discrepancies in the
packing lists are noted. The packing skips are given to the purchasing department for filing,
Please refer to the SOP on Purchasing Services and Supplies for more detailed information.

Customer Complaint Resolution — In its commitment to quality improvement, REIC has
implemented a “Cliont Concerns™ program to address complainls and issues regarding data
quality. The program is intended to address the following areas of concern:

Sample lurnaround time
Data quality
Invaoicing

o 8 & o

Customer service

Client concerns are given a unique numerical identificr and can be injtiated by any REIC staff
member. All concerns are reviewed by the General Manager and Laboratory Operations
Directors and copies are filed with REIC’s Project Managers/Coordinators. These files are
available to clients for review except in the case where client confidentiality may be
compromised. REIC's Client Concerns SOP further addresses how complaints are registered,
documented, and brought to closure (changes is procedure, corvective action taken, ete.).
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Code of Federal Regulations; Part 136 (40 CFR 136); U.S. Government
Printing Office: Washington, DC. Web Address: http://ecfi, eposccess.covicsi.
{Updated daily.)

Method for the Determination of Organic Compounds in Drinking Water,
EPA/G00/4-88/039, Dec. 1988; Revised July 1991; appended with "Supplement
1%, EPA/600/4-90/020, July 1990; "Supplement 11", EPA/G00/R-92/129, Ang.
1992; and “Supplement J11*, EPA/600/R-95/131, August 1995, U.S. EPA.

Manuat for the Certification of Laboratories Analyzing Drinking Water, Fifth
Edition, EPA/815-R-05-004. January 2005. U.S. EPA.,

Methods for Chentical Analysis of Water and Wastes; EPA/600/4-79/620; March
1983, U.S. EPA.

Annual Book of ASTM Standards, Vol. 11.01 and Vol. 11.02; American Society far
Testing and Materials, Philadelphia, PA. hitpo/Avww.astm.org

18" Edition of Standard Methods for the Examination of Water and Wastewater;
American Public Health Association, Washington, DC.

Methods for the Determination of Metals in Environmental Saniples; EPA/S00/4-
21/010, June 19915 appended with Supplement I, EPA/GOO/R-94/111, May 1994;
USEPA.

Metlods for the Determination of Inorganic Substances in Eavironmental
Samples; EPA/GO0/R-93/100; Aug. 1993, USEPA.

Technical Notes on Drinking Water Methods; EPA/600/R-94/173; Oet, 1994, U.8.
EPA.

Microbiologieal Methods for Monitoring the Environment, Water and Waste:
EPA/GDO/B-78/017, Dec. 1978; U.S, EPA,

Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to .
Freshwater and Marine Organjsms, Fifth Edition; EPA/-821-R-02-012, October
2002; U.S. EPA.

Test Methods for Evaluating Selid Waste, Physieal / Chemical Methods, Third
Edition, SW-846; Nov. 1986; revised by Revision |, Dec. 1987; amended by Update I,
July 1992; Update 11A, Aug. 1993; and Update H, Sept. 1994; and Update 1B, Jan.
1985, Update 111, June 19946, Revision 5, Decamber 1996, U.8. EPA.

hftp:fwww.epa sov/epaoswer/hazwaste/test/main htm,

Coniract Laboratory Program Statement of Work for Inprganic Analysis, Multi-
Media, Multi-Concentration; Document No(s). ILM 05.2, 2002; 11.5. EPA.
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17.20

17.21°

17.22

17.23

17.24

17.25

Cantract Laboratery Program Statement of Work for Organie Analysis, Multi-
Media, Multi-Concentration; Docuntent No. OLM04.3, 2003; U.S. EPA,

Superfund Analytieal Methods for Low Concentration in Water for Ynorganics
Analysis; Oct. 1991, U.S. EPA.

Superfund Analytical Methods for Low Concentration in Water for Ovrganics
Analysis; Oct. 1992, 1.8, EPA.

Code of Federal Regulstions; Part 503 (40 CFR 503); for EPA Standavds for the Use
or Disposal of Sewage Siudge; U.S. EPA

Publicly Owned Treatment Works (POTW) Sludge Sampling and Analysis
G uidance Document; Office of Water Permits Divisian: 1989; 1.8, EPA.

Drinking Water Monitoring and Analytical Requirements, Coliferm Sampling;
Title 40, Part 141, Subpart C of the Code of Federal Regulations(40 CFR 141.21)

Short-Term Methods for Estimating the Chronic Toxicity of Efffuent and
Receiving Waters to Treshwater Organisms, 3rd Edition; EPA/GD/4-91/002, July
1994; Environmental Monitoring Systems Laboratory, U.8. EPA, Cincinnati, OH.

Short-Term Methods for Estimating the Chronic Toxicity of Effiuent and
Receiving Waters {o Marine and Estuarine Organisms, Third Edition; EPA/G00/4.
91/003, July 1994; Environmental Monitering Systems Laboratory, 1.3, EPA,
Cincinnatt, OH.

RCRA Groundwafer Monitoring Techuical Enforeement Guidance Document
(TEGD); OSWER-9950.1, Sepl. 1996; updated by RCRA Ground-Water Monitoring
Drafl Techuical Guidance; EPA/S30/R-93/001, Nov. 1992; Office of Solid Waste, 1.5,
EPA.

Region I CERCLA Quality Assurance Manual; Revision [; U.5. EPA 1089,

Laboratory Data Validation Functional Guidelines for Evaluating Iuorganic
Analyses; EPA/S40/R-04/013 February 1994, Hazardous Site Evaluation Division, U.S.
EPA,

Laboratory Dala Validation Functional Guidelines for Evaluating Qrganic
Analyses; EPA/S40/R-94/082, Dec. 1994, Hazardous Site Evalvation Division, U.S.
EPA,
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APPENDIX A2: REJ Consultants, Inc. — Bioassay — Floor Plan
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APPENDIX A3: REI Consulfants, Inc. — Roanoke Service Center — Floor Plan
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APPENDIX A5: REI Consultants, Inc. ~ Mid Ohio Vafley Service Center —
Floor Plan
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APPENDIX B
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2: REI Consultants, Inc. - Chain of Custedy (COC) Bioassay
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APPENDIX BE3: REI Consultants, Inc. Chain of Custody - (COC) Roanoke)

e %g E@ PHIVATE DRIGIGNG WATER
: Mo 8 e BACTERIOLGRICAL REPORY wo. U001018

REsEARCH ENVIRONMENTAL & INDUSTRIAL CONSULTANTS, INC.

Reanele Servigs Centary

3D25-8 Palers Greek Rd., Reonoke, YA 24019
BI0TTT ARG

5404008508 {{ox)

DRINKING WATER LAB I1D: VA 00270

Narne

Addiess

City/SlaleZip Phonz

SAMPLE SOURCE: ___wilL | CISTERN __ SPRING ___ OTHER (Spediy)

Addmess {CityiStale/Zip

Collesstion Date i Tne By

SPEGIAL REMARKS # COMMENTS:

RAglinquished Gy . . DATETHAE

Becelved By OatalTinn . Tomperaturg upon Asfvgl
" - o
oLE ANALYSIS LABORATORY RESULTS - Stundard Methods $2235
oat TOTAL COUFDRM . PRESENT  __ ABSENT
ate
E GQus . PRESENT ___ ABSENT
Tinie
Anaslyst
ALY e INITIALS
SPEGIAL AEMARKS f COMMENTS
AFFROVED Y DATE | .. ...

AL
A

REI Consultants, Inc. Website: www . reiclabs.com Page 83 of 157




Comprehensive Quality Assurance Plan

REVISION: 28  EFFECTIVE DATE: JULY 2011

APPENDIX Ci: REY Consultants, Inc. - Corporate Code of Ethics

‘%ﬁﬁwﬁeﬁ_ﬁa Consubtants

CORPORATE CODEOF ETHICS.

REI CONSULTANTS, INC,
AND: SUBSIBIARY COMPANIES

1. GENERAL POLICY: This Code is estshlished to-proteet. REl Consuliants, Inc. (REIC) ils dients and fis-

employess from acizol or potentist conflics .of inferest bnd unlawiul ‘acls, .and {o ehsure that only fhe
highest of professional.sthics are incirporated in-oll facets of work. Every. effort viust be madi to ensure
that aft business decisions, ‘protfucts, ‘end inferaclions are ifisted and compleied In ‘o menner
charaéterislic of hofiest, responaible and eqfilable actions,

2. CLIENT PRODUCTS AND TERACTIONS: Al producis, insiuding -data, vreports; conclusions and
commutficalions. vill ‘be carried out.in 1 profsssional and Yedponsilie manner. Al evslustions, dala
redirelion, conclusions, reparis ghd olher activifes: relating 1 élient préjécts wil be gédommed in an
objective, sound sciealfiic manner and In_zecorizncs with Good Laborsiony Praclices (GLP) guidgiinés,
Qpen and honest copymunications Wil ba hidiided to approvad hient representialives. and bé zivaitable for
the, primery purpese of clanficaiions; of relolving problems. Al documents, nformation, datz, reporis,
cctnmunications and othgr.tems of client intefaclion %7l be protectéd and held conifidental within REICand
not by -lransfswedl of comimumnicaled lo” amydne oulside REIC, other Yhen fp an approved client
representative.” ) ] - ' ) '

3. CONFLICTS OF WTEREST: Employsss vifl report, Supgh their Inimédiite- supervisos, -any Teicisl ér
employment teresfs in any business {1} which:diréetly competes wiilh REIC or (2) which supplies. REIC

with a substantial anountof goods or services or (3] which sells fo REIC & substanlial part-of ils pulput of

{4) which i3 direclly involved wWith any specific client. This doss-not apply to an interésl as.a sectrity holder

In ectnpanies whose securilies are listed or any naliona! Seciigiies Sxehange ortraded dver the conster by

members; of the National Asspiation of Sedurilies Dedlers, unfess & éxcesds approximately 55 of valing
. control. This applies to the emplayée of ahy meniher of Histher immidiate femity. '

4. BRIDES, PAYOFFS, KICKBAGKS AND RECEIPT OF GIFTS: .

A. Employees o membefs of heir framediole. famities should not -enter into any. agraemsnd,
afrapgemant or device By way Bf feg, rebale, loan advance, consullani soreenient, ledat
regiesentation o7 othensise, designed of intended Yo reward directiy or indirectly, any govemninentat
agenty or. employee, officid! or representalive ‘thergol, or any officer, dieecior, employer of
shereholder of any cusignyer of pojential fustomer for deciifons or aclions favorebls to REIC. In
short; nolhing in the nalure of a bribe, payolf; or Kick back sheould be paid or dccepled to séeurs or
maintain basiness..

B. Einplayees or members of. heir Inmedinte fanifies shall not seek or accept favors, gifts, paynents,
loans, fravel, lodging, -enterisinment or the eguivalent from any vendor, polential vendor or other
party with vihom. REIC does'business: Promolional gifts of a pominal value motivated by commonly
aceepled husiness courtesies, such as hals, niugs and sens.ay be accspled, but not if acceptance
of-such gifts could infel préjutice taward or obligation {o tha.donor. Providing snd recaiving nomiat
busingss entertalnment, such as tunches. end difners, js aflowed pravided such acivities are it
fraquent or lavish, "Ciher forms of enteriainment, such as {heater and sporting event lickels, goit
dates or olher oulings niay be accepted-anly & # is praclical for the employes io Teciprocate. If
rediprocation s noi possible, Ihe employes’ should: oblain superdsory bpproval.  Approval of
aftendance of coriventions and other meslings Where entertainment is customary and provided ona
graup basis shell safisly the requisile supsrvisory approval: Nething in the nature of a hribe, payaf,
or kekback vill be apcepted from. any exisfing or potential vendor or. ather party wWith whom REIC
does husinsss. ) .

5, POUTICAL CONTRIBUTIONS: Mo Compsny finds or sévices will be contributed, directy or indiraclly, 1o
any political campalgn of any parson seeking.pofiical aifice or expendsd'in support of or opposition o such
parly o person except to'the exienl thaf REIC resawrees {including time of empiovess) may bé lifized to

.mainlain the operation of legally organized Polifeat Attion Commiiless as pennilled by applicabie fav.

6. DISCLOSURE AND USE OF PROPRIETARY INFORMATION ] ] .

A. Company and client information not generally ovoliabe o {he piblic shad not be uasd by
employees direclly of indirecily, Jor thelr own persanal gain, norshail i e provided for the use of
athers {see Sectiop 2). Specifically, such nen-puliilc Information. shall not be used-in connettian
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wilh the purchase, sale or frading of Company stcuriies. Use or disseminalion of such
information for these purposes can result i both civil and criminal pepalties.

B. An employee shall nol copy dala, repons, cammumnicalions, licensed or copyrighted software, or
instruction manuals {or personal use.

7. USE, DISPOSITION AND PROTECTION OF COMPANY ASSETS:

A. Employees shall nol knowingly cause REIC lo use any funds or olher assels or provide any
services, for any purpose that IS uniawful under lhe faws of the United Slales, any slaie thereof, or
any jurisaiction, foreign or domestic,

B. Emptoyees of REIC or any subsidiary shall not use Company funds lo create any undisclosed or
unrecorded Conmpany assels for any purpose.

C. No peyment on behalf of REIC or any subsidiary shall directly or indirectly be approved or made
wilh the intention or understanding that part of such payments is to be used for any pirpose other
than thal described by the properly appraved decument supporing the payment,

8. BOOKS AND RECORDS:

&, Al supensors are responsible for enforcement of compliance by employees who ate subject o
this Cotle of Ethics, as well as ta ensure sueh employee’s knowjedge and compliance therewdth.

B. Any empioyee baving infonvalion of any viofation of ihis Cofle of Elhics must reporl such
information or knowdedge promplly {o the appropriate level of management wilhin thal employed's
company,

€. Appropriale disciplinary aclion shall be taken wilh respect 1o any violation of {he Gode of Eihics.

9. PROFESSIONALISM: REIC funclions and communicates lo clients in @ manner consistent with the highest
of cument professional standards. Clien! confldentiality and privacy s maintaineg af alf times: and
respanses to ingtiries are approved by [he dient prior to verbal or wrillen correspondence.

In cases where possible problems or errors are encountered, REIC apenly discusses palenilal areas of
toncern and wilf readily communleate dificulties or mistakes fo #ts clients. Open, fank and professional
interaclions are required for all siafl and subcontraclors within the REIC organization.

0O 1 have read and agree to conduct all of my activities and responsibilities In conjunction with REIG's
Corporate Code of Ethics,

Name

Signature Date
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APPENDIX C2: REI Consultants, Inc. - Ethics and Data Integrity Agreement

% l 1 RED Consultants ETHICS AND DATA
INTEGRITY AGREEMENT

I i , state that Tunderstond the high
staitdards of integrity vequired of e with vegard to the duties I
perform and the datn Lreport in connection with my employment
af RET Consultants,

I Iagree thatin the perforinance of my duties af REI Cousulfants:

a. Ishall not intentionnlly report data values that are not the
actugl valies obiaincd:

b, 1shall notintentionally report the dates and tHimes of data
analysee that ave not the nefunl dates and tines of dota
analyses; aid

e Ishall not futentionally represent another individuel's work as
HIY DL

AL Iagree to tuform REI Cousnltants of any aceidental repartmg of
now-authentic data by niyself in o Hmely marnaer.

IV, Iagrec fo inform REL Consutinuts of any necidentnl oy infentional
reparting of nan-authentic data by other employees,

{Signature}

{Date}
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APPENDIX C3: REI Consultants, Inc. - Quality Agreement

%}W‘ 1 REL Consultants  QUALITY ASSURANGE
AGREEMENT
Z L r state that-I have read Feviston 35

of the Quality Mamml artal. cor'zplcfcd amaal rmmmg ox Quality
Asgurnnes Mensuwres as Hreyr appely to iy euiploymettoitfs REY
Consultmits,

I Iagreeilmatin the pexformance sfm ¥ dutizs at REX Consulfmifs:

a. I shall miintain com 1piaté doamientation of A1l mualyses to
allow for e ’amﬁmhan of the ok pmfammd

b, -Ishall stive for early }{fﬂmﬁmnmt af gualify issies and will
taks tle appraprinte corective ackioon;

e Eshallinatitain complinuce ity alfData szhty ohjactives

aitd wiethod eriteria, thatare rpplamwc toany shorke aid

Zshall npp! ly the seute qzmhtydzmch'ws o the Feoiéw and.

oafidation of o otier muzlysfs wark,

.

v

o f ngree to n.;’nmzREr Cousulfats of any issr:e.s ‘that wonld
comproyise tie quality af miy m:::ly-*es.

{Sighature)

{Date}
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APPENDIX D REI Consultants, Ine. - NELAC Certification Statement

Ly RED Consultants, Inc.

NELAC Cextification Staterent

T appliczest understand and acknovdedges that REL Consullants, Inc. is required to be confirnally in
complianee with the Nalional Envivernenial Labomiery Accreditation Conference (INBLAC) standerds,
mid shall be suliject te suspension. revacation, enil denial of veereditntion s specified therzin,

I hereby certify thet | am anthorized to sign Dis application on behalf of the applivantfowner aud tast
titere ave o isrepresentaions in nty answers to Wic questions on this application.

Pty Glsen Sot- Porits T Rgenet™ G707

Bignatur, q;z}?rﬁ.:cr) {Frinted Name /34 Officer) Date
=~

- T Clarerce. zf.,-—,l/a,é_ %7‘%«2‘”7

(Signature, Loborstony Maneper - . {Printed Nome/Leboratory Merager) - / Date
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APPENDIX El: Demonstration of Capability - Analyst - Velatiles

@y‘@ﬁﬁi | Analyst
Demonstration of Gapability
Certification Statement

Depattmens:. Anshyais Darg; Bk fafpr
Azl  Aniyt Dste: | Bk Rati,
Saparnid ey I s Date; BathRele:
Mettind 2 Tese Codet Analysis Disrer ‘Bach RE{F .
SOP& ) Revisien &
Adiatyres:
We fie undersigned; CERTIFY that:

1} The'anabytsts idsatified above, using fhis cited test psthod (), % wihtich is fnuseat the facility for ile analysis of
saaples vader the National Paviconmantal Laboratery Accreditation Conference {NELAG) Programy, have mat the
Densosfratios of Capability (30C).

2}y The ppalyst td.&mﬁ.ﬂ.& on this catiﬂcafian‘;}ertbfrmd‘ﬁﬁ‘:mmﬂhcd (s}-

3) A £opy ef the testmothed {5) and the hbar‘ter}' sperific Stendad Gperating Prozedures (SOP} are axailable for all
pc:'soun.} ansite Stensard Opérating Procedures nee located eledtrohienlly on it tha Labarstety Informétion .
Minngeroads System (LIVS).

4y The data associated with the Demasstation of C%xp-meq {BOCY are true, necerate -andconplete and self-
explinztory o,

3 Alaaw d:m (fnclnding a ccpy of tiis Certifieation Fomy) nEcessary {0 reopashnuts aed validate fisse an:xl;w have
beenmamed arifie freflity, and (hat the dssesinfed inferbatios is well:opgindzed and available for soview Ly

Avithorized assessors.
Date:
Anafist
Date;
Organic Laboratory Masagat
Dale:
Quality Promam Manager

{1k Tn:.Cnmum-w\h&app;r‘-r;ﬁah.
#etirate; Liged ongood toh '} -t rtent withaoend 1dentE,
Complere- Incufz‘ﬂu: [ uLu':'l supbarrg pcxia cuante srndng, .
SettErplzoseons Dis prepenly beind and siored 2o thyt the renvdez ars eleer snd reguire ra s ddidonsi ophaston,

riten £ smacth

REL Consullants, Inc, 225 Inddstrial Fark Road, Boaver, WY IS312  Fhone: S0D008-0105  Faw 204-253.0572
reicinbs.com
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APPENDIX E2: Demoustration of Capability — Analyst — Semi - Volatiles
v@w‘l VG Analyst
sl.i______ . N ’ .
Demonstration of Capahility
Ceartification Statemient

Depatioeents Anakysis Dae: Aarh Refd;
Anstyst Ans¥ysis Dare: Satch Ref's;
Extzetdcaisn Ansfysiz Daies Bagh Red
Supenisor Arstysis Dems Bawh Refs
etized £ Tast Coda: pecir=d
Errsetion Codn; Ravicion £
Analvzes:

Wit the mdersige=d, CERTIFY that:

1} Themmbists ideniificd alove, using the.ciied test method (5}, which is inuse al the factlity for the anabysis of
saoaples under the I9erionat Eovitenoientat Laboratory Azcradimtion Confersnes (NELAC) Frogram have mat the
Damntetration of Capabiliey (00C),

3 The mealyst i@antifed om this certifeation performad the test method ().

3) Acopyof the test method () znd the laboratory-pecific Standerd Operating Procadirss (SOP) zra availsble fr 48
pasumel ap site. Slandzrd Operating Procedimres ave Jocated electranicaily on in tha Lobortory Information

Managemey Sysfem (LIMS).
4) The data agsociaed with the Demoastration of Capability (DOC) are true, accurate, and complete and self-
exphmaiary ¥,

3 All rw data (including a eapy of this Certifieation Fonn) necessary fo reconstrues 2nd validste these malyses have
beenzelpined at the facility, and that the associzted information is swall-orgenized and available for revdew by

eutherized assessars.
Date;
Analyst
Daga:
Organic Labosatery Manager
Dade:

Qusliy Frogram Manager

ftl: e Carzhaeer it Supgenin Qave.
LECPESTE ERI4T 0 $H4A TEIC 2O PHECIRAE £ onil Wi snme stiearsie mivedpies £ peseties,
CB:I‘IF-‘G!‘: Lnohvdes e rasuis o el rs;g:rdagp:m:mmm ﬂ:n:&:;.
Terlepmeticey Rrie propartyiodchd oas dved soatat N reiulis omg figtrear fegwie no sailions) tizizeatioar,

AEt Cenzulian!s, Ins. 225 Industrial Pak Boad, Beaver, YOI 25815 Fhone: BIG-QMLOS Fac 30425683572
refelabs,com
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APPLENDIX E3: Demonstration of Capability —Extraction Technician
%&1?&53@ Exfraction Technician
Bemdnsiration of Gapability
Ceriification Statement

Thopartnents Anslrsic Dizee: Btk Pos=
Sxraciniin saadais Doted Bawek Rer#;
Awmbyse: Angdvsis Dires Bk Ralfss
Sagpersison Anzivsls Diate: Baick Raf#:
Aferhad £ Test Codus SOFE
Ermaction Coda: Revisionds

We Hie undersigred, GIRVTIFY thar:

1) ‘Thnemalytsts ideniified above. sing the cited test metind (5), witich fs in e =i fhe faglity for e annivsis of
samples uncer di phtional Envicanmentat Lzborate:y Accreditation Conference (INRELAC) Pregram, hive nwr the
Demonstration of Capabifity (DOC). :

2) Theanalystidentified on this cesification performad e test maihed £5),

3} A ccpy of the test nuthod (5] and the laboratery-specifie Standard Operating Frovedures (SOP} are available for alf
versonnel on site. Standerd Operating Procedures are located electionivally on i the Laborajory Information
Masagemen System (LIMS).

4) Thedaia associated with the Demonstration of Capability (DOC) are fus, acewate, and complzte and seff-
e\:p‘samtnryﬁ}.

3 Allraw date focludiog & copy of this Cerfificarion Feru) siecessasy te reconstuct and validatethess nualyses have
beenretained ot ile faciliiy. and that the assceialed infonrrtica is welkorganized and avafiabls for review by

authorized assessors.
Eaie
Exteaction Technician
Date:
CrrgpninT abharsiney Manager
Diate:
Quality ProgeamManagzr
{1 TreofarsBtentiith Ssppariivg Pets.
Arcunte: Batedan geod Dasramey prsetces wihth & 2einstifs ariuiles £ practees.

Compiete: Inticdes the perahe oFal suspecting poformeace nanding,
Seib-Brplzrztory Bam properly labeied and srored zoshai e remdns dre elesr sod roquits na sdilienztemlinstions

REI Consulinnls, Ine. 225 Indusidal Park Road, Eeaver, WW 25812 Phona: E00-BRD-005  Faxe 304-255-257%
reclabs.com .
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APPENDIX E4: Demonstration of Capability ~ Work Cell / Group

%ﬁEE@

‘Work Cali / Group
Demonstration of Capability
Certification Statement

Deparnann 5028 Ravision &

Teathlahedst

We the undersxgaetf CERTIEY that:

1Y The aun!ﬂsb identified above, using tle cited test nethod. (.s} elifch is i use at the fac:z!:h fer the - analysis of sanwles unde;
the National Edvircdniental | Laboratory-Accreditation Conferdure (NELAC) Program, Bave psst-the Démoastration of

Capability (DOC).

) Theanalyst idenrified on s certification peciormed the tast method (s).

3 A copy of thie test fuatlind (s) and the laborntoryspesific Standard Ogeratm" Procedures {(SOP) are availzble for'afl
pecsoniel on site. St‘mdard Operaiing Frocedures ark Iceated eletiopicaliy on in the Lzbmz:m‘rh}fommtaou IMiinagemen
Systenr (LIMS),

4)- The data assceiated with the Demoustintion of Capabifity (DOC).nre trise, accurte, 34 complete and seifexplanatory €,

3 Al gawdats {including & copy of this Centificalion Form) tkcassary to reconstue! and validzte ﬂleseaal;sns have brezn
refained at ha Facifity, and that'he associnted information iv well-organized and awmilable foc riview by sutlorizad

nszessns.
. ’ Dﬂlﬂ B - D&f&

Aunalyst - . Anatyst

Date Date
Analyst Asmabyst

Date Thaté
Analyst ‘Labezatory Supervisor

Date Tate
Labormtory Manager Quality Propram Mavages

f}:  Trwe: Corginteny wf"._h Supecting D:_::.
Ancurates Tazed o podd latomtory pfxr‘}::_ ceneizient with zousad scier il prieaipler £ praateer,
nmp{eu. Encliddes the readts of =i G 3 periplrde SRS
S:l’-&pl:r.:ln:'r D=i3 proprslylsbeled ing sersdie =h‘-:=¥‘¢ ELED ‘f: Fre chezr ard requlee m:i&baul‘oﬁ.n"um

REIConstierts, Ins.  FO Box 268, Bebyer YWV 25243 Fhons: 8009950105 Few 304-2558572  rekfebs.om
&E!Gouzwrasrx!: fze.  12BIAE WwP.nas‘ Coaémdg» WV i8S Phona; E60-999-0905  Fas: 367573200 milbs som

REIGOM.JH&M, fne,  2026-8B Paler anekRond Rsanede, VA MY Phons S80FT7276  Fao S0-900-5808  reiekbycom

REI Consultants, Inc. Website: www.reiclabs.com Page 92 of 157




Comprehensive Quality Assurance Plan

REVISION: 28  ErFECTIVE DATE: JuLy 2011

APPENDIX ES: Demounstration of Capability — Microbiological - Roanoke

WEE Micrehiological
T Demonstration of Capability
Cerilfleation Statement

Denzrumeut: : Analysly Dute: Botea Ref#
Anaiyd- Analynis Tt Bries Rad
Sapciviners Aotalysls Dader Boteds Reft
Mehoi / Tes Cadz: Aralve Dase: Pty Rafs
50mE: Ravision ¥

Anciriezs

Meathe ardarripaed, CHRRETTIFY thet

iy Thaombyute identified above, veing the cited foot method {g), which iz jo vea as da fcility foe the analyeis of
Fampies uador the Nofions] Euvironmentst Laberatery Avcreditadon Confornace (WELAC) Propram, have el the
Dremonzleation of Capatikiy (BOC).

2y Themabyst feuified un s ootifative pe fosored tie Gest metbed (5.

3) A cepy ofthe test mehod (s) and rhe laboratary-spaeiile Sundzad Cperating Procedures (30F) e awailable for 2kt
pevsonne pn site. Standard Operaiicg Frocedares ate Jocated electrenienlly on in 1he Lanoratory Infornmdon
Mapagaaient Systzan N E).

4} Tha data apeocinted with the Deasactrativn of Capabilicy (DHOCY are true, securate, znd conwlateand celf
expluuziogy {li‘

1) AN v Eata Hntlndmg 2 copy of s Catitiratem Farm) nerescary Io secanshinct andrabdats thrspanalyses have
bean retuined ot the faeibity, zod ther the asaciated infarmation &y well.vganized wod availeble far review by

avthecired ascassors, FEEN
Dare.
Ay
Thi
Labavafory Supensoor
Dt

Qualty Pregram Mansger

1k TeniCorcistentwith Sustoning ban,
Aoarels, Sesanl it zear tdanatny praciuntuietio Wikt ieerol 3uo O g i g ale / pordion
Crmplster tnchidst thaprudtend 51 wppandrg pisrfrorane casdng
SRR LOTE EopEl EEN a0 S0 SO BT TR M LIEE 26 €0 INT 1BR0SE R INHGY] TMToN.

Hes Consultants, tnc. SE25H Palers Wreek Hoad, Kosnoke, VA 29018 Fhone:S4U-fa 0206 Faur adU-2 100048
rektipseom
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APPENDIX F1: Sample Containers, Preservation and Hold Times
SDWA Samples

Ty ; ¢
Alkalinily SM23208 £c 14 days 250 ml. Plasfic or Glass
Asbestos 100.1/100.2 a°c 48 hours it Glass
Chioride ‘ 300 Nene 28 days 250 mL Plaslic or Glass
. . SM4500CIG .
Chilorine, residual SMO2298 MNone lmmedtately 280 ml Plastic or Glass
SM92238
Coliformns SMezzzn Sadium Thiosulfale | 6 howrs 125 mi. Plastic, stefile
SM9223-QT
Color SM21208 4°%c 48 hours 250 mk Plastic or Glass
Conductivily Shiz5108 4°c 28 days 250 mlL Plastic or Glass
4°C pH=12 w/
Cyanide 335.4 NaOH 14 days 250mL | Plastic or Glass
H X
¥ Ascorbic acid if y
chiorinated
Fluoride 300 None 1 mondh 250 mil. Plastic or Glass
Mercury 2451 pH<2, HNO3 28 days 250 ml. Plaslic or Glass
200.7 ’
Metals (except 200.8 pH<2, HNO3 € monihs 500mb | Plastic or Glass
Mercury} 200.9 .
Nilrate (cHlorinated) | 300 £ 14 days 256mL | Plastic or Giass
Nitrate {non- 9, .
chlorinated) 300 4°C 48 hours 250 ml. Plastic or Giass
Nitrite 300 4% 48 hours 250 mi. Plaslic or Glass
Nitrate + Nitrite: e pH<2 H2504 28 days 250 ml Plasiic or Glass
Odor 5M21508 45 24 howrs 500 mL Glass
pH SM4500H™-B None Immediatety 250 mL Plastic or Glass
o-Phosphate 300 4% 48 hours 250 mi Plaslic or Glass
Silica 200.7 4°C, pH<2, HNO3 | 28 days 250 ml Plastic
Solids (Total 0 :
Dissolved Solids) SM2840C 4 7 days 500 mi. Flastic or Glass
Specific Ultraviotel 8M59108 o
Absorbency (SUVA) | sms31oc 40 ASAP 250 mi Amber glass
Sulfata 300 4% 28 days 250 mL Plastic or Glass
4%G Zinc Acetate, gr‘:g?\gd
Sulfide SM4800S-E Same day if 500 ml. Plastic or Glass
NaOH pH=12 unpreserved
Temperature SM25508 Mone immediately ik Plastic or Glass
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4°c

Turhidity SM21308 48 hours 250 mb Plastic or Glass
4%C dark 30 days
Base Neulral Acids Amber glass with
and Pesticides 5252 pH<2 HC! 14 days 56 1t PTFE lined cap
Sadium Sulfite
4°C pH<3
Sodium Thiosulfate, Glass with PTFE
Carbamales 581.1 Monochior acetic 28 days E0mLX2Z lined cap
Acid
Chiorinated Adid 4°C dark 28 days Amber glass with
. 5. i
(Merbicides) 5151 Sodium Thiosulfate | O3S £ dak | - PTFE lined cap
Chlofinated 4°C dark 14 days Glass with PTFE
Peslitides/PCBs so8 Sodium Thiosulfate 7 days 4°C | dark Tt tined cap
4 dark Araber PVC high
) . nber ig
DiguatfParagual 5492 Sodium Thiosulfate | - 4. 2ldays | 500mi | densily plasticvth
{phH<2 H2804 if PTFE lined cap
blafeglcatly active)
4% 24 hours Glass with PTFE
D . -
EDB/DECP 504,1 Sodium Thinsuitale 14 days &°c 40mL X2 lined cap
4°C Dark 13 days
Endothal 548.1 Sodium Thiosulfate | 7 pays 40mL Xz | Amber glass wilh
: (pH 1.5-2 wi HOLif 4%c PTFE lined cap
biclogically acfive)
4°C 14 days
- Amber glass with
G )
Iyphosate il Sodium Tosulfate | {16 PEMPST it PTFE lined cap
7 days
4°C  dark
C |, dark 1
Haloacetlic Acids 552.2 14 days 40C, dar 60mb X2 Amber glass vith
; . 14 days PTFE lined cap
Ammenium chioride i00°C
Nitrogen/Phosphorus | g 4°C dark 14 days f? days L Amber glass with
Pesticides Sodium Thiosulfate 4C, dark PTFE fined cap
0, Amber glass with
PCBs 508A 4G 14 days 30 days it PTFE lined cap
Polynuclear 4% 30 days
Aromalic " . Ammber glass with
Hydrocasbons 550 Sodium Thiosulfale | 7 days &£C | dark 1250 ml. PTFE fined cap
(PAHSs) pH<2 HCI
s02.2 4 Glass with PTFE
Volatite Organic Ascorbic Acid 1 DIASS Wi
4 days 40mi X4 | lined cap
Compounds
po 5242 oH<2 HE ‘
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14 days - 24 howrs Glass with PTFE
. . :
Pesticides 505 Sodium Thiosultate ?ae?slach!ar ¢ 40ml X2 | fined cap

REI Consultants, Inc.

Website: www.reiclabs.com
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APPENDIX F2: Sample Containers, Preservation and Hold Times
NPDES and Waste Water Samples

Acidity SM2HOB 2C 14 days Plastic of Glass
Alkalinity SM23208 #C 14 days BhmL Plastl; or Glass
EPAIS0.1 45
Ammonia Mitrogen SMASDONH3-E 2B days 500 mL Plastic or Glass
vdsoonrag | PHERHRS04
BOD SM5210B 405 48 howrs 1L Plaslicor Glass
Bromide EPAIDA0 None 28 days 250 ml, Plastic or Glass
SM52108 ’
CB00 EPA0GA 400 48 hours il Plaslic or Glass
Chioride EPAIOD Hone 28 days 250 el Plastic or Glass
Chiorine, demand ShM2350R 4G _ Immediately to 24 hours 20 mL Plastic o Glass
Chiarine Dioxide SM4500CIO2D | 4G ASAP 250 ml. Plasiic or Glass
Chlorine, residus] SMSMAS00CHG | None Immedialely 250 L. Plaslic or Glass
48 hours, 28 days it . N
Chiorophyl SMI0200H 45, protec from fght fillered 2nd collected it Plaslicer Glass,
solids & fiter frozen Opeque
. 45C .
Chromium hexavalent SMIS00CHD P9340 24 hours 500 mL Plagtic o Glass
conp . EPA410.4 400 pi4e2 H2S04 ‘| 28days ’ 125 ml. Fiastic o Glass -
Color (ADMI} SM2I20E £C 48 hours -} 250mL Plastic or Glass
Color {APHA) SM21208 45C 48 hours 250 mL. Piastic or Glass
Conductivity sM25108 48C 28 days 250 ml Piasticor Glass
) EPA3354 49C pH=12 v NaOH
Cyanide, folal & . :
amenie SWS00CN | Ascomicacdifcitodnated | T OEFS Zml. | Pastcor Gless
N EPA3DOG .
Flucide S50 None 28 days 250 mL Plasticof Glass
ardness. Caldm & | Saa0n pH<2 HNO3 & months 500 mL Plastic or Glass
lron, Fenie & Feirous SM3500Fe-D 0 tmmediziely or ASAP 250mL Plastic
Marcury 245.% pH<2, HNG3 28 days 250 ml, Plasticor Glass
A
Melals {except Mescury) | 200.8 pH<2, HAD3 Bmonths 500 ml Flasticor Glass
2009 :
Nitrate {chlorinaled) 300 48 14 days 20 mt Plastic or Glass
Nitrale {non-chicrinaled) § 300 4 48 hours 250 mb. Plaslic s Glass
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Nitrite 300 4G 48 hours 250 mi Flastic or Glass
Nitrate + Nitrite 300 pi<z HI504 28 days 250 ml. Flasticor Glass
. ShA5000
Oxygen, dissolvedt ; I mLBOD -
(proba) SMAS00G None 15 minute or ASAP botlle, overdl Plaslicer Glass
Oxygan, dissolved 5M45000 MnSO4; alkali-iodida-azide . W0 mi. BOD !
(Winkler) SMAB0G reagerd; HIS04 18 minule or ASAP botle, over | Pasticor Glass
otz SK4500H-8 None immedizlely 250 oL Plaslic or Glass
o-Phosphate o 4ec 48 hours . 250 ml. Plestic or Glass
Phenolics, lolal EPA4Z0T 400 pH<? H2504 28 days 250 8. Glass
Phosphorus, {etal SM4S0GP.E 450 pH<2 H2504 23 days 250 mL Plasticor Glass
Sclidis, sefizhle SMZB0F £C 48 hours 1L Plastic or Glass
Sdlids, suspended SM2540D 40C 7 days 1 Plaslic o Glass
Solids, tolal 825408 40C 7 days AR Plasltic or Hass
Sofids |, lolal diszolved S2s40C 4 7 days 00 mb Plasic of Glass
Sols tolededd | sypne #C 7 days 500, Plastic or Glass
Specitic gravity SMZT10F 4 None 250mb Plastic or Glass
Sulfaie Kikt] 40C 2Bdays 250 mL Plastic or Glass
45C Zinc Acstate, 7 days if preserved
" Suffide SMASGOSE. ' - | Samzday § . 250mb Plasticor Giass
NaOH pH>12 unpreserved
Sullie SM4B00503-8 40C, EDVA ASAP 250 ml. Plaslic or Glass
Sudaciants SME540C LY 48 hours S0 ml. Plaslicor Glass
Temperiure $M25508 None immediately i Plastic or Gless
Thiooyanale SMAS00CN-M 480 pH<2 bineral Acid 14 days 250 mL Plasticor Class
TN & Tolad Nitrogan SMA500N, 400 pH<2 H2804 28 days 500 ml. Plasticor Glass
J0C SMEI0C 49C pHe2 H2804 28 days 250 mL Amberglass
. 180.1 .
Turbidity SM2130B 40C 48 howrs 250 mL Plastic or Glass
Aromalic & Hefogenaled 4¢C dark Amber glass wilh
: EPA 01/602 14 days 40ml
Volatiles Sodium Thioslfale PTFE ied c2p
4G
Acivloniirle & Kerolein | EPABD3 Sodium Thicsullate 14 days 40 mi. ﬁ:gscggh PTFE
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Cone, Waste— None
. Aqueaus -~ 4C 14 days- Conc. Waste
Base Neulral, Acid 55 Ui
Posicidos EPAB25 Aqueowss wichloinalion4°C 40days-al | ,ﬁgj;i}"‘ PIFE
Sodiuin Thiosulisie 7 days ~Aqueous
Cone, Waste —None 14 days - Conc. Weste
Chiorinated Atueous- 49 C Ateous 7 days ~Aguecus Glasswith PTFE
PeslicldesiPCls EPAGO8 I il v 40days—all | 1L et czp
Na25203 PCBs by EB08 ~ 4 yasr
Canc. Weste —None 14 days - Conc. Wesle
Aquesus ~ 4 8 Aquaous Class with PTFE
Phendis EPAGDS Wt’cﬁ[&iﬂaﬂm 7 da}'»‘i‘“ Aqﬁeﬁﬂs 40 da}'S“aH tL Baed cap
400 NazBa0s
Conc. Waste - Nenz 14 days ~ Conc. Wasle 40 days
Polynuclesr fromatic Aquecus-49C Aqueaus - Glass vwilh PTFE
Hydrocarbons (Paks) | EPABT0 wichiodnation 7 days —Aqueoss Conc. Waste, | 1L fined c2p
40G, dark, NasSeOn oo
Cong. Waste —Noae s
Purgeables EPAS24 Aqueous - 14 days 40 mi Siass tilh PIFE
20 pH<2 HCL, MapS:03 “
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APPENDIX F3: Sample Containers, Preservation and Hold Times

Solid Wasfe Samples
Bromide SWaiss None 28 days TS0 mL | Plastio or Glss
gggﬂﬁtﬁg SWa0a1 Nene None 40z Biaslic or Glass
Chlodide SWa056 None 20 days 250 mi Plastic or Glass
Chromium, hexavalent | SW71064 Y 24 hours 50t Plastic or Glass
pH2307
Cyanide, lofel & SWOOIOBISO4 | 4°C pHb12wd NaOH 14 days 250mL | Blasticor Glass
Cyenide, reaciive Chepler 7332 | 40C ASAP ffz’m Flasiic o Glass
Flucride SWa0s6 None 2B days 250 mi. Plasliz ot Glass
phi<2, HNO3 -
Mercury SWPATOITAT 1A scls - None 28 days 509 mb Plasfic or Glass
SWeO108/8020 pH<2, HNOZ
fvetals TOANT060A
{except Mereury) 7H31AI7191 Solls - Nonie 6 monihs 500 mb. Plastic or Glass
TA21T40
7841
Melals, TCLP SW13t1 Nena 6 months lg Plastic or Glass
Mitrale {chiodnaled) SWase 4C 28 days 250 ml Plasticor Gless
Nitrste . ‘ :
{ron-chlorinated) SWB0s6 458G 48 hours 250 ml- Plastic or Glass
HNitrile SWR05E5 +C 48 holirs 250 mb Praslic or Glass
Mileate + Niiite SWe0s6 45 pH<2 H2504 28 days 250 mi Plastic or Glass
Paint Filler SWe0asA None Hone fgg g}L Plastic or Glass
pH/Corosivly ot None Immediately B0l Pt or Giass
o-Phosphale SWa0s5 4G 48 hours 250 mL Plastic of Glass
Phenaolics, {ofal W05 400 pHe2 H2504 Bdays 250 mL Glass
Soil Macro Nutrients SWs0108 None 6 months doz Plastic or Glass
Sulfate SWH056 LL 28 days 250 ml Plaslic or Glass
4G Zinc Acetele, el
Sulfide Swea3d Seme day SO0 mL Plastic or Glass
ot
NaOH pH»12 unpreserved
49C Zinc Acelale, grgigsmid
Sulfide, sclids SWS0308/9034 Seme day i 280 ml Plastic o Glass
NaOH pH>12 uﬁmgsewed
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Sulfide, Reactive Chapler 7.3.4.2 4% ASAP doz Plastic or Glass
TaC SWa0ED 400 pHe? H2804 28 days 250ml Amber glass
TOC {oyd Kahn 4 None 0 Plastic of Glass
A4C
Total Halogans SW5050-5056 Conc. Wasie 480 28 days 260 mL Glass
. Swe02iB Aguteous wichieringlion —4°C 40mt. Glass, Teflon ned cap
%oi?izlacl;c & Halogenated 14 days
& SWS035 Aqueous —4 C pHe2 doz Glass vifseptum and slic
Sofids - Mone bar
14 days- Cons.
Cone, Waste ~None Waste
: 40 days— Glass with PTFE lined
Acrylamide SWB032 Aoueons wichiornalion—  49C ;\g;ggu ; p y 1L o
Aqueousk Solids - 40 G 14 days ~ Solids
. \ 14 days- Conc.
Conc. Wasle —None Wasle & Solids i
Base Neulrals £ Acids | SWR270D Aqueous Wichloingtion 40C 40 days - Glass vith PTFE lined
7 days-- all dor cap
Aguequs
Aquecus & Solids-4°C
14 days - Cong,
Cone. Waste - ME Wasle & Solids iL . ‘
Chiosineted Acids SWBI51A Aquesus & Salids - 4°C A0 deys - Stess wilh PTFEined
7 days all cap
Aquacus 4oz
Aqueous wichiorinalion — 40 C 4
14 days—Conc. | 40 days
Conc. Waste - None Waste & Sofids | & L
Chivrinated " Glass with PIFE fned
Hydrocarbons 5Wa121 Aqueous & Solids - 40C 7 days— doz cap
Atueous vAchlodnalion — 40 C Aquects
14 days - Cong,
" Cong. Weste - None WeskedSoks | L
Chlorinal " 4) days ~ Glass wilh PTFE fined
Pesiitidos’Cas BWBLS1A/B082 Agiecus & Solids-4°C 7 days - = fon cap
Aguecus vichiotnation - 49 G Aqueaus
Conc. Wasle—None wazg s - Conc. 1L
40 days— -
ot -
DROIGROMRO Swaaise Aqueots wehlorinalion - 40 G ;f; éijgsﬂ - al - Glass, Teflon fned cap
Agueous & Solids-41C 14 days ~ Solids
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A L AN e

olid
' ' 14 days —~ Cone. -
Conc. Wasie~ None " 40mL
EDBIDBCRACP SWa11 posloSolss | 40days— Glass, Tellon lned czp
Aqueous & Sollds —49C Agjﬁ’ej‘; 4oz
Cone. Wasle & Solids—40C 30 mt
GRO SW80158 Aqueous wichlodnation- 47 C 14 days Glass, Teflor ined c2p
pH<2 dor '
Aqtieous -4 C pH<2
Conc, Waste ~None 3.3 ag?g Z"ég;g; 1L
Nitroaromaics SWB330 Aqueous & Sclids —49C 7 days— e gszss MRFIFEned
Aqueaus wichiorination 40 C Aqueous doz
Cone. Wesle-None z,&ag?gz'sgﬁg L
. - 40 days -
Nitroglycerin SWE332 P 7 days ~ Glass, Teflon fned c3
Aqueaus wichloinafion- 46 C Aqueots 2 . P
Aqueous & Solids ~40C
. 14 days— Cone,
Cons. Wasle ~None Wasla & Solids it _ ‘
Phencls SWa0H1 Aquieous & Solids— 4 °C . A0 days - SassviFIFE fned
Agueaus wichlorinalion Aqueyosus 402
4L
14 days — Conc,
Gonc. Wesle~None Wostod Sonte | 40days~ | 11 .
Polynusles: Atomatic Adueous & Selids-49 G Conc. ass with PIFE lined
) Hydiocarbas {PAHS) SO0 Agzeous wlch!én;alion  days - g\fas!e. 4oz cep
n
6, dark Aquenus QUECUS
Conc. Wasle ~Nong Oml
Aqueous w.ehlotinalion -
Purgsables SWBIB0C 4% pHeZHU 14 days CG;;SS' ith PTFE lined
Aqueous-49C  pHeR HCI, 4oz
Solids 47 C
Serrd-
Velalites ~ . "
TOLP Crganics SWI3H . None 14 days Wdays | 100g gﬁ“‘“‘“ PIFE fned
Volatiles ~
14 days
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APPENDIX F4: Sample Containers, Preservation and Hold Times
Microbiclogical Samples

Coliformn, Fecal as EColiddF 30howrs- DW
SM82220 <10°C, Na25203 125 mi Plastic, slerle
M-Coli Bive 6 hours —WW
30 hours ~ compliance
Coliform, Total by MF Shozzas <|0°C, Na28203 125 mL Plaslic, slerite
48 hours ~others
Coliforms, TolaliFecal ) )
(presence/absence) §M92238 <H0C, Na25203 30 houes - DW 125 ml Plastic, sterle
Fecs!in Sludge Si9230C-38 <{(AC, Na25203 24 howrs 125 mL Plasiic, slesle
Fecal sireptocooci SMI230C-38 <10°C, Na25203 6 hours 125mL Plasli, sledle
Haterolrophic: Fiate Counl& | SMB215A 40C pH<z .
Hydrogen Degrading 24 howrs 177148 Flaslic, sterife
Bacieria 5MD2458 HCI
lron Relaled Bacleria Hzch IRB-BART <{RC, Na2s203 ASAP 125l Plastic, slerife
30 hours- W
MPN Tolal ColifornvECal 8M92238.Q7 <i00C, Nai28203 125ml. Plastic, slerile
: : g . & howrs — WY )
Sulfale Reduding Baderia Hach-SRB-BART <100C, Na28203 ASAP 25 ml Plastic, sterte
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APPENDIX F5: Sample Containers, Preservation and Hold Times
Miscellaneous Samples

SMZB4NE
Ash, parcept Nong None

ASTM D482-91
87U ASTM D284.87 Mong Nene
Calcium carbonate . .
equivatent and % Lime ASTM C2569.33 None None Plastic or Glass
Fliorde ~ EMTIC NSPS 134, 138 \ .
padiculatelnasesus and 14A Noie Nane Clfent spefic
Fomaldehyde NIOSH 3500 4C Nene 20 ml Plaslic or Glass
LIME Index ASTM €25.99.28 4C None LY 74 Plasficor Glass
Oil and Grease SM 2530G-M 4°C HClor HzS0 28 Days 4 Liter Glass
Viscosily ASTM D412 None Mone 500 mt. Plastic or Glass
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APPENDIX G1: REI Consultants, Inc. - Major Lguipment Listing
Field Services

CooQunetity b - dpstrumebi Type O F - SMalie < .- b L L Leafade] i URevial Number!
2 pH 7 Conductivity 7 TDS f*C OAKTON 3030 Series - 356648
PF Mejer pH /Con
412280
TEERE
280278
4IT2CC 80341956
0555046
WENAYE {2013 53755
Thomas SGH-E10108 SHO23
- o LAy

5570000

£l LVl
Cordage Length Meter

"3 Flow Celi Maier Micro Parge Basies QED MP39 QUO9SE

1 Comeoller Wicra Purge Basics QED MPEOH MPI1a{-1001
‘ ; e FroE Tn T
GG2954301

mpler GLS
ering

i ' Reclizrgeablo Pawer Pack -60- | 1SCO SuperSpeed Pamp 117V SA-PawerPack 06594-068
1634-088 Water

Rec)
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APPENDIX G2: RELY Consuitants, Inc. - Major Equipment Listing
Inorganics - Classieal Chemistry

Inorganics - Classical

Chemistry

“Servics Dty

Dionex

Aug, 1998

LECT

LECO

3C-444

Carbon/Selfus
Analyzer

Technicon

Bran Lucbbe

9521303 5449246
V323576 54503545
9507[_).0

Auto Analyzer

017
01553034, XtrAcio Jalv:2000
Tekman Phoeanis 3004 LISG124848027 TOC Analyzer TOC Qat, 2601
19631348

Eohemann

Vi

e

Metrelim

F61 Compaet IC

176 H0020/061 14

i 300.0/9056

1C5-2180

Dianex

1C5-2100

L0028293

1c 300.0/056
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APPENDIX G3: REX Consultants, Inc. -~ Major Equipment Listing
Inorganics - Metals

20zt - SpeelrAA-220 LLYS073382 GTAAS 200/7000 Scrics Sep. 1998

Zeenian

Ry

MEORRA CETAC hA-GOORA 9004MAS Mcrcuryﬁnnlyzér 5 ET00S T-HIU\ Qet, 2000

Vista Varian

ELE5093961 Salid State Axil 300.7/60108 et 2605

ICP-ALS

5939/03

Miiltennivm 234 TEIAL2769

Exealibur

Gxeafibur PS5 Anniytical SWYr42

Apil 2008
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APPENDIX G4: REI Consultants, Inc. - Major Equipment Listing
Inorganics - Microbiological

En@rgamcs Microbiological

o

Tisteu 1: -
Quanli-Tray BENX
Seajer

EMIErOSCaPELY ? Y ; :
Darhificid Reizhen ~ Jung 3335 1 1723 I

VW Scientific
/ Mtk el o
Enqubzsior i Tiu:lco

916107

REI Consultants, Inc. Website: www.reiclabs.com Page 108 of 157




Comprehensive Quality Assurance Plan

REVISION: 28 EFFECTIVE DATE: JULY 2011

APPENDIX G5: REI Consultants, Inc. - Major Equipment Listing
Semi-Volatiles

Semi-Volatile Organics

e oj—

; " rayl 5,
SVYGCl Howlett-Packard | 6890+ Dyal Miero BCD | USDOD24S33RISY{805105 08I AB0RY Junc 1998
i

SVGC3 HewleW-Packard | 5890 Serics 1]} Dimi FID 3323A43710/3237A29810 BLO0/ED41/6D47 | Ang. 159D

Hewfoll-Packaré | 5890 Serics 1l | Dunl ECD IBIDAZEG29/3 106 A2

Hewlett-Packard 3890 Series B

Glycaot April 1996

July 1999

Hewlett-Packard L0464 Fluorescence
9631 HLARD3 2

HPLC deteetor UVLVIS:
333003564

vl PLXS204 - SNOT99206

= BVHPLC Indudes Pickering Post-Column Carbamate System
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APPENDIX Go6: REI Consultants, Inc.

Volatiles

Volatiles Organics

- Major Bquipment Listing

VOGCH

Hewleti-
Pa Egar_d

5490 Series 11

5320 ELCD
4430 PID

3533 A44098/91 224005,
_ARCHON!|934-596A

S02T300.5 Feb, 1993

YOGCS

Hewleti-
Packard

5890 Series I

4430 PID

MIQFD

3303 A33205/00080047/

92261018

YOGCS

Hewlett-
Packard

5890 Serics i

4430 PID
4410 FiD

3000 Concentrator — 851 53009

GC :335555673

] Agi!cnlt -

10 ¥ID

4430 PII

1’19!74%# -
Concentrator; 91224003

S0213/8015C May 2002

YOOCMS2

GC: USGOGEIS‘EEG

MS; USD3340487
11934-596A

ARCHON DY—505220»16

52482008624 | Judy 2001

VOGCMSE4 Huwlegt- 5800 Scries T § 39THA 3524 2/8260013/624 April 1995
w/Tekmar Packard 3425A30)05/3424 A00102

3000 and Tekmar — 3424-A-00102

Archon

aulosmnpler

3133A3779503 1 BSAG"SGIU
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APPENDIX G7: REI Consultants, Inc. — Laboratory Equipment Listing
Bioassay

Model LS3897 10

Todel 20049

Walk-ln Cooler

Worlake Seientific

Freezeralor

Whirlpoal Gladiator

GAFL2IXXMK

hos 5

iy Meter

Wcsc-c}

eWestove

Blue M

5308135

Barnstead / The
Cimore

rmiolyne

Madel 5130815

1308030853430

ERRERTRTL

06859119292
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APPENDIX G8: REIC ~ Field Equipment Listing - Field Services
Bioassay

Bioassay

Flectro-fishing Boat OMC/Lawes Sea Nymph (17') | Model GALZRI7SZVISEL | OMCL63BGE07

Benthic Boat Lowes Sea Nymph {167} hiodel 16 Big John : LAVNOGGOTFO%0

“Pram Boal T Lowes Aluminum Jon Boat {127} - ; OMCLOGOIAG0D

o
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APPENDIX G9: REI Consultants, Inc. — Boating Equipment - Accessory
Listing — Field Services - Bioassay

BOSAGE

.

Daotteries Ducys Celt ] ) ] &

Cushions ) . 5

Lighes \\'ork'l,ights far Baat

Halopen Shocking Lights

Ylood f Spot Lainps for Boaily
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APPENDIX G10: REI Consultants, Inc. — Field Services
Field Sampling Equipment Listing - Bioassay

¥3 0% E;“ﬂ"n‘*‘*'\*‘*‘m

3 {H

Howmda EB 5000 - Watt

Cotleiindlides Bogmy;
Pmm Eleciro- Shock Wand

OHAUS Seoul 2
AED Model SCETD
s Ry

quip
Stream Bottom
Sampling Pibs

Wash Bucket for Modef 190-E20
Liuqraf Samiples

Ponar { lnciudcs Crane
‘md Wi

Meodel 55
Meter Maxdel 550 1
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APPENDIX G11: REI Consultants, Inc. - Field Services
Other Field Equipment Listing - Bioassay

Other Equipment - Bioassay

G F I SN R L e T, ok
REsT

: dke
ransit David While

i i
LY8-800 7 LTE-300P

Measuring Tape Cam Line

0ii Sampler

EqiipientTyp Aaka guipmentModel- irtal N ; n
Mesh Gill Met Straiglit 8
mental

“Block Nets
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APPENDIX G12: REI Consultants, Inc. ~ Laboratory Equipment Listing
Roanoke Service Center - Roanoke, Virginia

Eguipment Listing - Roanoke, VA

Egufpmenlﬁudei

“Eqlpment:Type: Mk
Autoclave Mnrket Forge Steritmatic MEA 10985000415 i

Frigidaire (1 FRTISLEFWS | BATH400442
White-Westinglonse (1} RTITINCWI | BAZIS06397

Refrigerater 4
Frigidaire (2} FRTITLSFW2 | BAB3632239

Haler (3} Mini Fridge 6906000054

Conductivity Meter Qaliton CON 400 Series 374436 H

R

pIi Moeter Qakton pH 11 1589272 i

Spore Ampule i . .
Incubator Barnstead DB104115 104103035180 1

Chilorine Meter Hach Pocleet Colorimeter 1T { 060604050299 i

Hot Plate / Stireer Barnsfead

B

Cimarec §-131325 1313050902094 1

CuantiTray Sealer =
Madel 2X 5904 1

Sealer IDEXN

NIST S50-150°C 90952653 1
Thermeometers 18-58C 15940 1
B-50"C 15234 1
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18-50°C 15390
3d5-d ¢ 10767
S-158C 27537
. L 4799
Thermometers cont'd
S-15"C 3070
S-150C 0579
80-135" C 7244
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APPENDIX G13: REI Consulfants, Inc. ~ Field Services Equipment Listing
Roanoke Service Center — Roanoke, Virginia

Eguipment Listing - Roancke, VA

o TR e F m]w‘ca oA
3

Oakton Conlf Series 455544 z
Con308 Series 313878 i
Conil Series 518537 1
Auto Samplers Iscos 6712 203M00952 5
6712 203606970
3710 208J60140
¥k 208100136
I 208100138
3700 0791 1-16C
GLC 210C06163 f
Signinsg 1350 . F04649882 i 3
Turbidity Moter Forston Lab Lab Navigator 10807535 i
pH Meter Forston Lab Lab Navigator 10807335 1
Conductivity Forston Lab Lab Navigator 0007535 !
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APPENDIX G14: REX Censultants, Inc. — Laboratory Equipment Listing
Shenandoah Service Center -- Verona, Virginia

Equsmem LESEEE"R ] - Verona, V

9206-025

103169-20 1

UV Lawp VPLLC 95-0005-05 Jan-1¢ 1

Conductivity & pli " ' - -
Meter (Bench model) | 94408 pH/CON 516 1656630 1

DB164115

s

BT Sure Hatblock

Thermometer ThermoFisher OV-070 S 29480 - 1
) Beiendific

lncubﬂtél;
Thcrmnmeten'tap g‘li:-rgg?shcr 1-630-1R 16678 1
_shelf (18-50° o clen

Rcfngerainr T
Thermometer —sample Th_crn.t oFisher R-020-15R 12419 i

Scientific
_storage 5-15
BT PR T :

Max Aufechvc

Thermomter (80 | Jlormobisher 80135-1 7255 i
£35 C} Gienithic

REI Consultants, Inc. Website: www.reiclabs.com Page 120 of 157




Comprehensive Quality Assurance Plan

REVISION: 28  EFFRECTIVE DATE: JULY 2011

Incubator
Thermometer -
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APPENDIX G15: REI Consultants, kuc. — Laboratory Equipment Listing
Mid Ohio Valley Service Center — Ashland, Kentucky

Lis

Hor

PR Tam L2 L

ting — Ashland, KY

Portable pH meter Oaldon

i1 153372201596444 1

tili-meter:

Conduefivity probe Hach

CDC40103 1011712581023 1

Onakton

03-201} 3381171 1

Autoclave

Tufinauer

Z540M 1806109 i

Autoclave
theviometer

14-5930-17 3895-3911

EJ-410 SA2800491 1

14-5930-15 66908207028

ThermoScientific

I~-010-18

1 8,

UvP

95000505 1

Bioview Incubator

North Bny Bioscioiee

1401 16031358 H

Bioview Incubntor
Thermonicier

NIST compliant

4724 i

REI Consultants, Inc.
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A AT L L DIVINIG
Thermomeler— NIST | Control Company 4052 101504075 1

“Refrigcmtor

Thermometer Thermco Products, Inc VACCROZB!BLST 4611 H

Alr Incubator Thermo Scientific Precision GBGR 108967-10 1

Refrigerator Frigidaire FRUNTGAIWIT WAIH200068 i

Dessiccator plate Malgene 90-6374-73 5312 i
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APPENDIX H1: REI Consultants, Inc. - NELAC Method Listing
Classical Chemistry

Classical Chemistry Analysis
sBavamefe S LM I 2 Mathad
BOD NPW SM5210B

ToC NPW SM5310C

SM23708

Alkalinity a5 CaCO3

Conductivity DW/NPW SM23108

Nitritens N

Ol and Grease NPW EPA 16644

Total Phenolics NPw EPA 420.1

Turbidity DWINPW EPA 150.1

Hardness DAWINFW SWi23408
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Tota] Nitrate-Nitrite NPW EPA 300.0 and SM4110B
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APPENDIX H2: RE] Consultants, Inc. - NELAC Method Listing

Metals
Metals Analysis

Cadmivm, Chromium, Cobalt, Copper, Lead,
Manganese, Molybdenum, WNickel, Selenium,
Silver, Strontium, Thalliun, Tin Titanium,
Vanadium, and Zinc

SParimete f A¢iid]

Aluminum, Boron, Calcium, Jron, Magnesium, | DW EPA 200.7

Nickel, Potassium, Silver, Sodium, Vanadium

and Zinc

Manganese, Molybdenum, Nickel, Silver, | DW EPA 200.8
Vanadium and Zinc

Antimony,  Arsenic, Barium, Rerylium, | NPW EPA 200.8/SW6020

nal TTigia

210
Aluminum,  Antimony, Arsenic, Barium, | SCM SWe0l10
Beryllium, Boron, Cadmium, Calcium,
Chromium, Cobalt, Copper, Tron, Lead,
Magnesivm, Manganese, Molybdenum, Nickel,
Potassium, Selenivm, Silica as 8i02, Silver.
Sodiumn, Strontium, Thallivm, Tin, Tianium,
Vanadium, and Zinc ' '
Arsenic NPW EPA 2009

Chrominm

EPA 245.1/8W7470

NPW

EPA 200.9 and REIC MET-043
(Hydride~Atomic Fluorescence)

)

REl Consultants, Inc.
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APPENDIX H3: REI Consultants, Inc. - NELAC Method Listing
Microbiological

Microbiological

“Rainmeter;

?I‘otal coliforms
SHP
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APPENDIX H4: REI Consultanis, Inc. - NELAC Method Listing

Organics

Organic Analysis

“Parinieler Grong

BNAs

“SCM and NPW

SW8270/ EPA 625

80

BTEX and MTBE

SCM and NPW

SW8021/EPA 602

SCM and NPW

SWB8082 / EPA 608

lardan

TPH (DRO)

SCM and NPW

SWE§015

Volatiles

NPW

SW8260 / EPA 624 and
SW8021 / EPA 601 and EPA 602

‘ Flash Poi_nt

SCM and NPW

SW1010

PATs

SCM and NPW

SWE3I0/EPA 610
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APPENDIX H5: REI Consultants, Inc. - NELAC Method Listing
Bioassay

i 1ntE
Cerindaphnia dubia (acute)

Toxicity Analysis

P ethad

EPA 2002

Daphnia magna (acute)

NPW EPA 2021

Pimephales promelas (chronic)

NPW EPA 1000
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APPENDIX 1H6: REI Consultants, Ine. - NELAC Method Listing
Roancke Service Center — Roanoke, VA

Roanoke Sewme Cemef

CPARAIRELER

V:Chro mitm Vi Ni;w SM3 500Cr-8
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APPENDIX I1: REI Consultants, Ine, - Standard Operating Procedure (SOP)
Field Services

EOPFSG01 | CHLORINE | Meastrement o Chiorine Tn Waslewater and Exinking Water G T T
SOPFS002 TURBIDITY Field Measurement of Turbediy q 1-21-2011
SOP-FS003 CONDUCTIMITY Field Measurement of Condudlivily 3 1-21-2011
SOPFSOM {D}g(S‘r?({S}EL;IIED Measurement of Dissolved Oxygen tsing the YSIS5D 2 1212011
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APPENDIX IZ: REI Consultants, Inc. - Standard Operating Procedure (S0P)
Inorganics — Classical Chemistry

SOP-ING 001 41@5 E%zzoo Chemical Oxygan Demand by Melhods EPA 4104 2nd SNIS220D TS| 3289013
SOP-IND-002 5210 Biclogical Oxygen Demand, BOD, and Carbonacecus BOD, CEOD by 20 328201
SOP-INO-003 300,0/9056 /41108 - if:f:rzi: ES {on Chrematography by EFA 300.0, SWS056 2ad SHATI0B 18 5204011
SGF"—!NOOO% AS00N G TRN and Crganic Nitrogan by Hiration using SMASDONG.C and 18 3-29-2014
ASOONHB & E SMAB0ONHB & E
SOP-INO-GOS 4SIONHB & E Ammonia Mirgen Dislifation / Titralion by Melhod SR4S0ONHE & E. 18 32201
SOP-INO-LO0BA 4500CNCT 90308 | Cyanide Dislilfalion {MIDE and Macro) by SMAS0GN-C 2nd SWI0108 7 32801
SOPNCD07 4500CN- Weak and Dissociable Cyanide by  SMASIOCN-] 7 328-201
SOP-INC-G08 SWB4G—-7.3.3.2and | Reaclidly as Cyanide and Reaclivily 25 Sulfide 15 328211
SOP-INO-010 4500;13‘5'3348 Sulfide by SM4500S-E and SWSG34B 18 F28aH
SOP-INCO11 420,11 9085 EPA 42).17 SW 2065 - Phenclics (Disfillafion with Manual Colosimelic i 3292011
Pherolics Analysis)
SOP-INO-D13 20408 Tolal Sofids by 25408 17 - 3282011
SOR-NC-014 25400 Total Suspended Sdids By SM2540D 18 3282011
SOPINO-O1S 2540C Tolal Dissolved Salids by SM2540C ] 30N
SOP-INO016 25108 & 2050A Conductivily by SM25108 & SW50A 0 3292014
SOP-INO-O%7 9450 pH in Scit and Coreoslyily by SWS045C 19 3292014
SOP-INO-318 2320B/2310B/4500H* | Alkalinity and Addity Foms by Sm2320B, 23108, 4500H* and SWSMGE 7 3283011
SOP-INC-019 2‘&;?:{;20.1 SM 213087 EPA 180.% - Turbicity 18 329200
EOP-INO-020 45000-C Dissolved Cxygen by SMAS000-C 16 329611
SOP-INO-g21 5540C Andonic Sudactants as Melhylens Bive Aciive Subslance (MBAs} sing 7 3252011
SOP-IND-022 23508 gﬁi{ﬁgcf}anand by SM23508 12 3232011
SOP-INO-023 4500P85 &E Phosphors Forms by Si4500P-85 and E 19 3282011
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2011 - Standard Operating Procedure Listin

B B =

LA
)

Biniite c -
SOPING024 4500CHGIHI-CIOz- | Residual Chiorine ard Fonms by SMAS00CHG, znd Chlorine Dioxideby S | 16| 3950041 |
D 45001020
SOPINO0 =0 Formaidehyds 0
SOP-INC-0Z6 4500F-C Fluonde by ion Seleclive Eleclrods using SMA500F-C 19 3292611
SOP-WO027 BUCNG and | i Ameiabls o CHoralon oy SHASH0CH 3 a7 SHEOTUBI0TZA R V5
SOPNO025 gmz?ﬁﬁ = Speciic Graviy (KR M
SOPING028 FSA0E 1804 | SM 2540 1 EPA T60.4 - Toial Volallle and ot Fived Sonds, Volalia (TR
Suspended Solids, and Fixed Suspended Solids
SOPING30 TAE Sellcable S by SWZSA0F T R
SORPING T BRI S IE00.CN - TRy andie : WIS
SOP-ING-035 T84 Flaxane Exiraciablo Malanal by EFA Melhod 1664 T IR
SOPNO-034% TEO0S0RE | EUie By SMASU0S0-B B IR
SOPING035 TS0 E & 0408 | T in Water by SNAG00F™B and SYWOUA0B and Corroaivily by SWI0I08 | 3EEn
SOPNG-037 J540E and 46291 | Slandaid Meihod 2540 & ASTH [HB2-51 - Percant Ash £ BT T
SOPING 38 TOG-KAHN | TOC By UoydKamn (I YV T
SOP TG 008 e [Clon) ‘ A T T T
SOPINOBH SOEOTOU5E | W G050 15058 < Tolal Fidiogens B | IR
SOP-ING044 T EIOC | TOC by SWE0B0 and SW3HIC B | 3w
SCPNO 08 ASTMC 25033 | ASTMC 2599.93 - Calchum Gabonate Equivalent {CCE) and Percant 7| 38HN
SOPINGO GIEC CONTAINERS !Lt’mﬁ;eganic Andlysis of QEC Cortanars B | 3REW
SOPINO 051 T Cfor by SWZi70B [P 5
SOPNG53 PR S 21508 Odor _ T | 580
SOPINOG53 TITRATIONACIDS | Standardizaton o Tiraion Ao s fimves | 3mn
AND BASES
SOPINO 054 ASTMD A9 | ASTMD 4212 - Viscosily (ZAFN CUP - TYES) ER I W
SOPINOTES SI0B75310C | Speciic Uliaviolel Absorbancy (SUVA) by SMASTORIEI10C T | 38H0
EOPINO056 THE KOMI Color by SMITI0E T TED
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2011 - Standard Operating Procedure Listing

Metho)
AMSTC25-99.28 | AMST C 25:99.28 - Avallzble Lime index

SOP-INO-058 PIPETTE WASHING | Pipelle Washing Instruclions 12 3252011
SOP-IN0-059 10200-He Chiorophyll by SM10200-H.c {Trichromaty; Melthod} 1t 33041
SOP-IND-G80 Z530C-M Sh 2520C-M - Flostable Off and Grease - B 322011
SOP-NO-GEt DISSOLVED Luminescence Measurement {LDO) HACH Method 10360 - Dissolved 5 3292011

OXYGEN Crtygen in Waler and Waslewaler
SOP-INO-062 kG EPA Method 351.2 - TKN using the SmarChem 200 3 329201
SOP-INO-053 30.1 EPA tiethod 350.1 - Ammonia using the SmarChem 2 3 3292011
SOP-INO-OB4 335.4/9012A EPA Method 3354 and SWED12A ~Cyanide using the SmaniChem 200 3 3202011
SOPINO-065 NA Calibralion of Eppendorf Pipatle 2 3282011
SOPANO-056 SM2710B Specific Oxygen Uptake Rate {SOUR) 1 3292041
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APPENDIX I3: REX Cousultants, Ine. - Standard Operating Procedure (SOP)
Inorganics - Metals

2011 - Standard Operating Procedure Listinag

ORF,

SOP-TCLPO01 13§t ToxleHy Characledslic Leathing Proceture for Malals and Semé-Volzlile 15 3282011
Crganics

SOP-MET-002 IH0A Acid Digestion of Agueous Samples and Exiracis for Tola! Mefals Analysis by ] 3282049
FAA or ICP Spectroscopy using SWMH0A

SOP-MET-003 30204 Acid Digastion of Aquecus Szanples and Exiracts for Tolal Melals Analysis by 16 328211
(GFAA Spactroscopy uslag SWI020A

SOP-MET-004 30508 Dligestion of Sediments, Sludgas and Sails by SW30508 18 3282011

SOP-MET-006 COLDVAFOR | Sample Prepasabon and Digestion Procedure for Cold Vapat Mercury 20 3-28-2011

' MERCURY Analysis {using the Hol Block)
SOP-MET-012 710 Analysis of Melallic Analyles By GFAA using SW7010 17 3307011
SOP-MET-H18 MACRO Determination of Avaliable Soil Macro Nulrients Ca, Mg, Kand P 5 3282011
NUTRIENT
SOP-MET-048 LIME Deterrination of ime Requirements 13 3.28-2011
: REQUIREMENTS
SOP-MET-019 CEC Mels! Analysis of GEC Conlainets 12 3282014
. CONTAINERS )
SOP-MET-020 " ERPENDORF Calibration of Eppendot Pipelte 12 328201
PIPETTE
SOP-MET-021 GLASSWARE Classware Washing {Melals) 13 3282011
WASHING

SOP-MET-022 2081 Calion - Exchange Capacily of Soils 12 3282011

SOP-METH24 TIS6A 3500-CrD 1 Melhods SW7198A 1 SM3500-Cr-D - Determination of Dissolved Hexavalent 13 3-2820H1
Chromium {Colormalric Melhod)

SOP-MET-025 1% ASTM D1796 - Determination of Water and Sediment in Fuel Olls by the 12 328704
Cenlrilugs Msthod

SOPMET-0%6 FUSION Sample Preparafion by Fusicn 12 3282011

SCP-MET-031 3500Fe-D St 3500-Fe-D - Determinztion of Ferrous and Ferdt Iron 13 3282011

SOP-MET-052 24541 | Analysts of Maretry by le Automaled Cold Vapor Technique using CETAC 14 3282011

T4TOATETIA MEOG0-A Aufo Analyzer by EPA 245.1, BWI4T0A, and SWrdTA
SOP-MET-0M DRINKING Preparation of Dinking Water Samples for Melal Analysis 11 3282011
WATER PREP .
BOP-MET-035 20.2 Method EPA 200.2 - Sample Preparation Procedure for Spedrochemical 13 3282011
. Betesrination of Tolal Recoverable Melals

REI Consultants, Inc.

Website: www reiclabs.com

Page 135 of 157




Comprehensive Quality Assurance Plan

REVISION: 28  EFFBCHIVE DATE: JuLy 201

2011 - Standard Operating Procedure Listing

Ig I 3 i
SOP-MET-036 2009 Determination of Trace Elements by Stebiiized Temperalure GFAA using
EPA Methed 200.9
SOP-MET-O37 J0B0ATT198A Melhod SW3060/ 71954 - Determination of Hexavalent Chramium in Sofds 10
{Alkaline Digestion followed by Colorimeliic Cuaniification)
SOP-MET-038 2008020 Delerminalion of Trace Elemenls in Walers and Wasfes by ICPMS (7} by 10 302011
EPA 2.8 and SW5020
S0P-MET-038 WASTE Waste fsposal in the Melels Analysis Lzbarlory 4 3302011
DISPOSAL
SOP-MET-040 S095A Paind Flter Liglids Test - SWBIS5A i1 3302011
SOP-MET-041 2007160108 Delermanzlion of Metals and Trace Elements by ICP-AES {Vadan Visla Pro) 8 330-2011
VISTAPRC by EPA 200.7 and SWE010B
S0P-MET-042 7142.PRER hethod SW7742-Prep: Prepzration of Samples for Analysis of Selenium via 5 33400
Hydride Generation Atomic Fluorescence Spectioscopy
SOP-MET-043 142 Melhod SW7742: Analysis of Selenium via Hydnde Generalion Afomic 5 330-201
Fluorescence Speciroscopy
SOP-MET-044 200.7/6010C Delemminaiion of Mefals and Trace Blements by ICRAES 3 3202011
SOP-MET-045 ASTMJUB7-88 | Modified TOLM Leaching Procedure of ASTM Lesching Procedire 1 51811
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APPENDIX I4: REI Censultants, Inc. - Standard Operating Proeedure (SOP)
Inorganics — Microbiological

2011 - Standard Operating Procedure Listing

“SOPMCRO .ot T Siandard Melhod 92238 - Total Coliform 15 33%32911
SOPHICRO-00Z 02738 Tolal Colfform (Presence  Absene) by SMOZ38 % JHXT
SOPTACEO003 VYN Fecal Coffonm by SMO222D 16 T
SOPMICROT0 SIEAED Helerolzophic Plale Count and Hydrocasbon Degrading Baciedta by SHO2T5A T KEADATY
EGP-MICRODOS | TOTAL BACTERIA ?& Melhods C & D from IEWA Wanual - Toal Baclenia {C2ps and (i EXITE
SOPMICROD06 Q2Z3HGE '?c?:‘etf (;ﬁ;su}fm TECAli by SME2238 0T [Quani-Tray) 3 FHAT
SOPMICROGO7 QUALTTY Wicrobioiogieal Cualty Conld TR T
CONTROL
SOPMICROL08 | MARKET FORGE ™ | Uperalion ard Maintenance of the Market Forge Slerimalic Aviodave g 330201
SORMICROOTT Aggs%%%f SiA §230C.35 - Fecal Stieplocoad] g 3DET
SOP-MICROG1T IRE fron Relaled Baclera (IRB) by HACH IRB-BART 5 TR
E0FMCROGT? | SRE “Sulfale Reducing Bacleria (SR by HACH SREBART - 3 R
SOPMICROG13 008 Nethod 10078~ ECdi 7 RET T
SOP-MICRO-G14 UTZMICRG | Procedures for L12 MicroBologica: Safvgling 3 582009
SOPMICRODT5 9275E SMO215E ~ Heterotrophic Plate ol (HEC) and Hydrocarbon Degrading 3 R
’ Bacteria By SimPlale
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APPENDIX IS: REI Consultants, Inc. - Standard Operating Procedure
Organies ~ Semi-Volatiles

(sor)

5330 Nilroaremalics and Miramines by High Performance Liquid Chromalography 11 31-2011
EAPLOSIVES {HPLC)
ORGEXT-D03 3535 Sofid Phase Exireclion (SPE) 3 3-2-20H
CRGEXT-004 35804 Wasle Ditution 3 Z35-01
ORGGLASS O~ GLASSWARE | Cleaning of Glassware for Vlalles 7 Semi-Volzliles 13 312041
CLEANING
SOP-TCLP-001 13t Toxlaily Characleristic Leaching Procsdure for Metals and Seri Volalie 15 31011
Crgaries
Vo004 5047 8011 Deterrnination of 1,2-Dibromoethane [EDB) and 1,2-Dibromo-3- 14 322011
chivropropane (DBCP) in Water by GG
SV0003 5151 /81514 Determination of Chlonnaled Acids in Waler by GC 12 4-12:2011
SVO-004 5311 f_ Melhyicarbomoykmimes and n-Meliylcarbamates in Waler by Direct 1 4252011
Aquecus Injeclion HPLC with Post Colume Derivatization
SVO005 505 Mefhod 508, Revision 3.1 - Delemninalion of Chiarinated Peslicides in water 10 412201
by GLECD
SVO{0ke 552.2 Detemination of Halozcetic Axids in Drinking Waler by Linuid - Licuid 18 3221
Extraciion, Desivaization and Gas Chromatography with Electran Caplure
: - Delection . .
SV 8082 Folychloanated Biphienyls (PCBs} by Gas Chromalegaphy 12 4112014
SVO09 B81B Organochlonine Pesticides by Gas Chromalography 12 4-11-201%
SO0 §25 GC IMS for Semi-Volafile Organies in Wesle Waler 13 44-2011
BVOH12 608 Method 808: Crgarechlorine Pesticides and PCBs 1 411-2014
SVOi4 525 GC 7145 for Semi-Violatile Organics in Odalkdng Water 7 4272011
SVO0i5 610/ 8100 Method 610 and 8100 Polynuclear Aromelic Hydrocarbons (PAR) by Ges 7 225201
Chromatography end Flame tonizalion Deleclor {FID)
ST 604 / BO41A Fhenels By GC 9 22501
SVO017 8270 Semi-Voiztile Compounds by GUMS {SW-84E Melhod 8270) 15 4-20:2011
SVOH8 550 Measurerment of PAHs by HPLO 8 3201
SVO019 8332 Method 8332; Nitroglycerine by High Performance Liquid Chromatography 0 372011
SV0021 8071 Ol and Grease Extractions (Sofids} Method EPA 9074 13 RERATH
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2011 - Standard Operating Procedure Listing

Constltants-lhc eaver \:

"EVO057 8270 SM PQAHS by Seleciive Ion Mass Speclromelry (SIM] by GOIMS (SW-846 Method 3 4720
VO3 032 icjﬁgr}nide by Gas Chromalography 3 3201
SvO-048 010 Pensky-Mariins Closed-Cup for Delesminiag loniteblily 5 32-2011
VG049 HHO Cleveland Open-Cup for Determining Ignitatility - Methed 1010 [ 32211
SVO-050 Lipids Uipid Content 3 2252011
SVO051 505 Method 805 Analysis of Crganohalide Pesticides and Commercidd 3 4-11-201%

Polychloinaled Biphenyl (PCB) Produtls in water by Micro-Extrection and

Gas Chromatogrephy
SVGH052 33508 Ultrasornic Extraction 3 2252011
SV0053 35100 Separatory Funnel Liquid - Liguid Exlraclion 1 382011
SVO-054 2015C Glycols 5 37201
TPHDRO-001 20150 TPH - Diesel Range Organics 12 372011
TPHHC-001 Bg?ﬁ?’.‘, Hyerocarbon Characlerization 4 31201

RE! Consultants, Inc. Welbsite: www.reiclabs.com Page 139 of 157




uality Assurance Plan

REVISION: 28  EFFECTIVE DATE: JULY 2011

APPENDIX I6: REI Cousultants, Inc. - Standard Operating Procedure (SOP
Urganics - Volatiles

2011 — Standard Operating Procedure Listing

T

itle o dijna] l
Cleaning of Glassware for Volaliies § 245201
TRHGRO0T WG Told Pelroleum Fydrocarons Gasohng Rangs Organics TR XD
GRO
VOADM 524.2 Measurement of Pusgeatie Urganic Compounds in Waler by Capiliary Gas 12 2152001
Chromalography / Mess Specirometry
VOADO2 §02.2 Volalie Osganic Compotnds in Waler by Purge-and-Trap Capllisry Column 13 2152011
Gas Chromalography with Pholdionization and Electrolylls Conductivity
Daleclors In Seres
VOALDS 80218 Aromatic and Halogenated Volaliles by Gas Chromalography using 10 322201
Photolonization and / or Electrolylic Condudiivity Daleclors
VOA-004 82608 Volatle Organic Compounds by GCRMS by Capillary Column 12 322011
VOADDS 50308 Puroe and Trap for Agueaus Samples i2 2452011
VOA-0OG 5035 Closed-Systern Purgs-and-Trap and Exlraction for Volalile Crgaatcs in Soif 8 3222013
. and Waste Semples - . .
VOA00T 603 Aciolein and Acryfoniirile 10 2152011
VOA0GE 601 Purgeable Halocarbons 0 323201
VOAG09 602 Purgeable Aromalics 12 162014
VOADTD 1311 Volalile Towcly Characteristic Leeching Procedure 13 3-23-201%
VOAOTY 624 Purgesble Velalile Compounds 13 3-2-201%
VOADTZ VOO By GC-TCD | Voialile Organie Compounds by GC-TCD 8 2182011
VOA-013 COMPOSITING | Voiatie Sample Compositing Procedure 7 2152011
VOA-014 VCC fr GAS Selecled Volslile Organic for Gas Analysis i0 322011
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21501
VOAD17 CHEMHYGIENE | Chemical Hyciene Plan for Volaliies Lzbaralory 7 21521
VOADHS 38106 Volatile Crmenic Compound Headspace Extraciion by Melhod 38100 8 F15-2011
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APPENDIX I7: REX Cousultants, Inec. - Standard Operating Procedure (SOP)
Quality Control

QGbCON CUENY Stardard Operaling Procedyre for Documenling and Resolving Clent 372011
COMPLAINTS Complaints
QC-CONB0A CONTRACT Review of Requesls, Tenders, and Contracls 37-4M
OC-CORRAD2 CORRECTION procedure for Making Corections to Labaratory Dafs, Legbaoks, and 332011
Nolebooks
SOP-MI-003 MaNLIAL Standzand Opevaling Froceduse for Perferming and Dotumenting Manual 3242011
INTEGRRATION Integration
SOP-QCPEOH PERFORMANCE Slandard Operating Procadure {or Angfyzing Perlormance Evaluaiion Samples 3182011
EVALUATION
SAMPLES
SOP-QC-001 PREPARING SOF | Procedure for Preparing Standart Operaiing Progedire ERZZ A
QC-SubSamp-008 | SUB-SAMPLING Slendard Operating Procedure for Sub-Sampling 324201
SOP-QC002 MEASUREMENT | Eslimation of Anglyficel Measuremen] Urcartainly 4292003
UNCERTAINTY
QC-8R001 SAMPLE Standard Operating Procedure for Sample Accepiance Crteha F52011
ACCEPTANCE
SOP-QC003 MDLs Defintion and Precedure for Deteminalion of Melhod Defeclion Limils (1CLs) 348201
QG803 Recovery Limits Updating Recovery Limils 33811
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APPENDIX 18: REI Consultants, kuc. - Standard Operating Procedure (80P)
Sample Custody

; | s AL 2 iRk 2
QC-SR001 SAMPLE Slandard Operaling Procedure for Sample Acceplance Criteria 3 315404
ACCEPTANCE
SOP-SAMPCUST- | INFRARED Infrared Themmomater Operafion £ 2252011
004 THERMOMETER
SOP-SAMPCUST- | CONTAINER Conlainer Packing and Shipping i 332011
005 PACIING AND
SHIPPING
SOP-SAMPCUST- | SAMPLE Sample Slorage and Disposal 4 2162011
005 STORAGE AND
BISPOGAL
SOP-SAMPCUST- | CHAIN OF Fiilling Oul & Chain of Custody (COC) 4 -2
010 CusTobyY
SOP-BAMPCUST- | SAMPLE LOGIN Sample Log In into Laboratory information Management System (LS) 1 33204
0tz USING LIMS ’ ‘ ' : ' :

REI Consultants, Inc.
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APPENDIX 19: REI Cousultants, Inc. - Standard Operating Procedure (SOP)
Bioassay — Beaver, WV

2011 - Standard Operating méédure Listing

550 A His \ }

BIOASEAY-TOXLS1 TOXICITY | hanual of Standard Operaiing Frocedure for Avite ard Chronic 1 oxicily Testing 4-76-2011
for Stale of West Virginia

BIOASSAY-FOXOH- TOXICHTY | Manual of Stendard Operaling Procedure for Acute and Chronlc Taxdcily Testing 1 4262011

001 for State of Ohio

BICASSAY-TOXMD- TOROCHY | Manual of Standard Operaling Procedure for Acute and Chronic Taxicly Tesling 1 4-26-2011

LAY for Stale of Maryland

BICASSAY-VATOX001 | TOXICITY | Manua of Standard Operaling Frocedure for Acute and Chronic Toxicity Tesiing 2 4-26-2011
for Comrnonwealth of Virginia
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APPENDIX I10: REI Consultants, Inc. - Standard Operating Procedure (SOP)
Roaneke Service Center — Roancke, Virginia

RIC-MICRO-002 SWE223B | Tolal Cofform Baclenia~ Presence and Absence N T2 | 2B
RSC-MICRO003 592220 Fecal Coliform: [ 2152011
RSC-MICRO-006 SWE2238-01 - | Stale of Virginia - 8M3223-GT - Tolat Cofform [ E.Coli {Colliert Medlium} 2 442014
Colitedt
RSC-MICRO-D05A SW5e238-0T ~ | Stale of Vimginia - SM9223-0T - Tetal Colfform 7 E.Coli (Colisure Hedium) 3 442011
Colisure
RSC-MICROD7 oc Microbiclogical Qualily Conirol 1 443011
REC-MICRC008 AUTCCLAVE | Operaling 2nd Maintenance of Markel Forge Sterfimatic Avtoclave k] AR
REC-MICRO011 {RR Iran Reducing Bacleria by HACH IRB-BART q 162010
RSC-MICRODM2 SRB Suifate Reducing Bacteria by HACH SRB-BART 1 162010
RSG-MET-024 SM3500-C-8 | Delerminalion of Dissolved Hexavalent Chiomium - Coloimetiic Method 5 216208)
HACH-8023

R3C-SRD12 Samplz Legln | Sample Log In using Labosatory Information Mznagement System (LIMS) 2 215201
RSC-SAMPCUST- INFRARED Infrared Themmomealer Operation 2 21521
004

RSC-SAMPCUST- SAMPLE Sample Storsge and Disposal . . 2 215011
006 STORAGE ‘

RSC-INO-t7 pHand TEMP | pH and Temperalure in Aquecus Solution 2 245301
RECHS-0H Chiarine Measurement of Chiorine in Wasle Waler and Ornking Waler 2 215201
RSC-FS-002 Turbidity Fleld Measuremenis of Turbidity 2 2152014
SOP-RECFS003 Conduclivity | Fleld Measuremen(s of Conductivity 2 215201
RSC-F3-004 Chéorine by ISE | Crion Research 97-70 {1977) Delerminafion of Chlasing Using fodomelic b 323201

Eledrode Technique

SCP-RSCD1TA pHin Sail Swe04sD  pHin Sol i 2182011
RSC-FS-ING-0t7 Field pH & Temp | pHand Temp in Aqieous Solulion - Field 0 1-5-2011
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APPENDIX I11: RETX Consultants, Inc. - Standard Operating Procedure (SOP)
Shenandoah Service Center — Verona, Virginia

2011 - Standard Operating Procedure Listin

Hekiplafor = cAZene 2EORS © ]
::SSC,:“MICRO{}OB SMUZZ3B-QT | Slandard Method S2238-OT {Cuanli-Tray Meifod} - Telal Colfomie. Golf 3 5202011
SSC-MICRC-007 MICROQC ﬁdcr?;;ﬂg!{mgcei Caity Conlrol 4 5-20-2011
SSC-MICRO-608 ALUTCCLAVE | Operalion and Maintenance of the NAPCD Auloctave 1 412011
S8C-MICRO-002 5MBE2238 Stendard Melhod §2238- Tolal Colifom (Presencelfbeence) & 520-2011
SEC-MICRO-DOGA SMIZZZBQT | Standard Melhod 82238-OT {Colier} for Virginia Drinking Waler 3 5:20-2011
SECINORDDS Chiodne Measurement o Chicdne in Waste Waler and Drinking Waler 3 562011
SEC-INO002 Conductivily | SMZ5108 and SWEOSOA-Conduclivily 1 5-20-2011
SSC-NCD1Y pH pH and Temparalure in Aqueods Sclulions 2 4-1-2014
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APPENDIX 112: REI Counsultants, Inc. - Standard Gperating Procedure (SOP)
Mid Obio Valley Service Center — Ashland, Kentucky

2011 - Standard Operating Procedure Listing

P findy: R ER N AR,
HOVINO-004 pH and Tempearalure in Aquenus Sclufions
MOV-INO-002 CONDUCTMITY Measwremenl of Conduclivily
MOV-INO-603 CHLORINE Measurement o Chiofine
HOV-MICRO- P& SMBZ238 - Tedsl Coliform Bacteria {PIA] ~ Cofilerl 1 5-24-7401

1

BOV-MICRO- AUTOCLAVE Oparation and Meinlenance of Tullnauer 2540M 0 4-4-201%
a2 Autoddave - Steam Sterilizer
MOV-MICRO- GLASSWARE WASHING Glassware Washing ] 44-2011
003
MOV-MICRO- SIMPLATE Standard Methed 5215E Heterolrophic Plate Count 1 5-24-2011
004 (HPC} and Hydrocarbon degrading Bacleria by SimPlate
MOV-RICRO- TOTAL COLIFORME COL SMIZ23B-QT {Quanti-Teay Method) - Total 1 5242011
005 CaliforvEcell
MOV-MICRO- REFORTING POSITIVES Reporling Posilive Tolel Coliform Baclera Presence - ¢ 482011
005 Absence or MPN
MOV-GIC-001 MICROBIOLOGICAL GIC Microbiological Quality Conirol 1 5242011
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APPENDIN J: Referenced Wehsites

WwWw.astm.org

www.eclr.opoaccess.gov/ceil

WWw.epa.gov/epaoswer/hazwaste/test/main.htm

WWw.epa.gov/superfund/programs.clp

http://www.reiclabs.com/
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APPENDIX K: Commonly Used Acronyms’

Acronym Meaning

CRQL Conuact Required Quantitation Limit

X
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Acronym Meaning

GPS Global Positioning System
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Acronym Meaning

AR

_Ha ow Cathode Lam

Py

“HNO, Nitric Acid

HPLC High Performance Liquid Chromatography
v, ﬁ‘- ‘ v : ‘ Cus
Interpational Bottled Water Association

- Ly Gk : i
ICP - AES Inductivity Coupled Plasma / Atomic Emission
Spectrosco

T, e A

LIMS ‘Laboratory Infornation Management System
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Acmnym Meam&ng

NELAC - - " National Laboratory Environmental Laboratory
Accreditation Conference

B MR
02 _ Moleculaz Oxygen

1oy

PAHs ' " Polynuclear Aromatic Hydrocarbons
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Acronym Meaning

et ooy

Pr o_]ect Manager
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Acronym Meaning

SRB - BART Sulfate Related Bacteria - Biological Activity Reaction
Test

v,

TEGD Technical Enforcement Guidance Document

-

Tt

Tot 11 K'cidgh

Aokt

,l,

Ultraviolet-

ates Postal Service

VOGCMS Volatile Organics Gas ChrOmatoga'ablinMaéé Spectrometer
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Acromym | Meaning
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APPENDIX L: Revision Acknowiedgement
REE Consultants, Ine.
1 v%@@n‘%%@“ﬁ@ﬁ

e e

;225 Industrial Park Roﬂd 1557 COH‘:mC‘lCC ROﬁd Su:te ; 3029 C Peters CreeL Read £ 101 1?“‘ Sh‘eel

: Beaver, West Virginia i o : Roanoke, Virginia 24019 [\ Ashland, Kentucky 41101
T 25813 ¢ Verona, Virginia 24482 I’hone 540-777-1276 i Phone 606-393-5027

: Fhone: 304-255-2500 | Phone: 540-248-0183

Section 1.6 expanded
Section 1.8 expanded
Section 6.2.4 added
Section 9.3 expanded
Section 12.5 and 12.6 added
. All references to ‘Cool Ridge’ were removed and
RBWSI@H 28: changed to ‘Bioassay®
Floor plan for RSC was updated
Floor plan for MOVSC was added
Floor plan for Bioassay was updated

Includes:

By signing below [ have
acknowledged the major
revisicns and changes fo the Comprehenswe Quality Assurance / or QA Manual,

DEPARTMENT

Name . . Date Name Date

REI Consultants, Inc. Website: www.reiclabs.com Page 157 of 157




