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RESUME: PAUL B. HUMBURG
‘ PRINCIPAL CHEMIST

. 1886 to date: Principal Chemist, metaTRACE, Inc.
. 1984 to 1986: Inorganiéﬂﬁaboratory Manager,
Envirodyne Engineers, Inc.

. 1877 to 1984: Enﬁitdﬁﬁéh€;i Chemist'and Safety
' Manager, Envirodyne Engineers, Inc.

. 1975 to 1976:'_Teaching Assistant, University of
. Missouri- St. Louis

SUMMARY QF EXPERIENCE . ., .

Mr. Humburg is an experienced chemist who brings nine years
of laboratory management and analytical spectroscopy
experience to his position with metaTRACE, a new,
sophisticated laboratory founded in 1986 in St. Louls,
Missouri. Prior to Jjoining metaTRACE Mr. Humburg was
associated with Envirodyne Engineers as Inorganic Laboratory
Section Manager, supervising wet chemistry and instrumental
analyses including spectroscopy (atomic absorption, ICP,
etc.) His .experience includes the following:

. Safety Manager for field and laboratory tasks associated
with contamination surveys perfcrmed for the U.S. Army
at Detroit Arsenal, 5t. Louls Area Support Center and
the Riverbank, Cornhusker..and Louisiana Army ammunjition -
plants,

T Served as Internal Safety Manager and Chairman, Safety
Committee at Envirodyne; responsible for establishing
and implementing safety program for high-hazard
laboratory and instructing laboratory personnel in
safety requirements for the handling, storage and
disposal of hazardous wastes.

. Inorganic Analysis Manager for contamination surveys
of twelve government installations for U.S. Army
Toxic and Hazardous Mater#als Agency (USATHAMA).

. Extensive experience performing metals analysis on
s0ils, sediments and water; conducted trace metal
analyses assocliated with NPDES permit programs
{thallium, silver, arsenic, selenium, antimony).
Verification of discharge pollutants included
analysis of turn-around deadlines.

. Proiect Chemist (metals analyses uses) for ustt ng: 073
project for the development of effluent guidelines
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PAUL B. HUMBURG (continued)

and standards of performance for various industrial
categories.

Accredited by State of Missouri for metals analyses
in drinking water samples.

Manager, Inorganic Analyses for hazardous waste
monitoring programs at U.S. Department of Energy's
Savannah River Plant in Aiken, South Carolina.

Manager, Inorganic Analyses for U.S. Geological
Survey project to analyze samples from Aberdeen
Proving Ground, MD; analysis of samples from the
Great Lakes region; and water quality testing
programs conducted by the U.S. Army Corps of
Engineers (St. Louis).

Assisted with internal tracing procedures using
dyves and a Perkin-Elmer 100 x-ray unit while
stationed at the 21st General Hospital Ft. Leonard
Wood Missouri.

——— 1,
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B.S., Chemistry, University of Missouri~St. Louis, 1877.
PROFESSIONAL DATA

® Hember-Americén Chemical Society, Society for
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Applied Spectroscopy
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RESUME : ) EUGENE M. WATSON

CHEMIS:

1986 to date: Chemist.'metaTRACE. Inc.
1985 to 1986: GC Chemlst Gulf Coast Laboratorles

i
£

1982 to 1984: .Laboratory Assistant Blackburn College

SUMMARY OF EXPERIENCE

Mr.

HWatson is an experienced chemist in the areas of gas

" chromatography, gas chromatography/mass spectrometry, and
general wet chemistry. Specific examples of his proficiency
are listed below ‘

FPerformed extraction, analysis and documentation of
volatile organic acids, base neutrals/acids,
polychlorinated biphenyls, hydrocarbens and other
organic compounds in matrices that included water,
waste, solls, and foods.

Performed dioxin analyses by GC/MS for metaTRACE
USEPA contract for rapid response dioxin analyses;
project required 16 hour turnaround of results.

Performed gas chromatography analyses for Weldon Spring
Sites Remedial Action Prolject.

Experienced in performing analyses within guidelines of
a strict qQquality assurance/quality control program. that
meets or exceeds USEPA Contract Laboratory Program
requirementis.

Methodologies utilized inéihde USEPA Methods 601, 602,
604, 624, and 625,

Deszgned and implemented scheduling process for organic

‘chromatography division,

Conducted field sampling; collaborated on analytical
research projlects.

Experienced in operatiovon/maintenance of Hewlett-

Packard 5690 and 5880 GC; Perkin Elmer 410 HPLC;
Hlewlett-Packard 5890 and 5995 GC/MS; Perkin Elﬂ}ﬁ 131080
Sigma 3B and 8410 GC; Tracor 565 GC; Varian 3700 b
GC; Tekmar LSC-2 and LLSC-3 concentr=tnrs.



EUGENE M. WATSON {continued)

® Experienced in analysis of environmental samples
using Alpha/Beta Proportional Counter.

EDUCATION
B.A., Biology (minor Chemistry), Blackburn College, 3984,
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RESUME: ELAINE M. HOLLAND ’
RADIOCHEMIST; RADIATION SAFETY OFFICER

‘ . . kS - N ! .
R 1986 to date: Radiochemist, metaTRACE, Inc.

. 1980 to 1985: Chemist, Goodyear Atomic Corporation,
Piketon, OH ‘
. 1978 to 1979: Teacher; Waverly City Schools, OH

SUMMARY OF EXPERIENCE

TR s S S
Ms. Holland is an experienced !Chemist formerly with the
Goodyear Atomic Corporation .in Piketon, Ohio, where she was
responsible for performing routine chemical analyses and
methods research and development. She trained personnel in
proper analytical techniques and safe handling practices of
radioactive and hazardous materials. Aside from her
radiological chemistry duties at metaTRACE, she serves as the
company'’'s Radiation Safety Officer. Some of her
accomplishments are as follows:

° Skilled in a wide range of analytical methods with over
six years of experience in analytical techniques and
instrumentation.

. Experienced in training personnel in accepted laboratory
and radiological practices. '

. Consolidated, edited and revised analytical procedures
used in Chemical Analysis Department at Goodyear Atomic
Corporation. '

. Constructed, installed and operated state-ocf-the-art

gamma spectrometer.

. Installed, calibrated and operated state-of-the-art
inductively-coupled plasma spectrometer,

™ Six years experience analyzing fissionable materials for
specific isotopes and total activity; included an equal
balance between general wet chemistry methodology and
instrumentation (gamma spectrometry., alpha spectroscopy.
counting techniques, liquid scintillation analysis).

® Performed radio-pharmaceutical analyses; experienced in
handling curie levels of radioisotopes.

. Extensive experience in low~level alpha, beta azﬂD?Pmma
radionuclide detection in environmental samplesiiilié ’OE}Z



ELAINE M. HOLLAND (continued)

EDUCATION

B.S., Education (Science), Ohio.State University, Cum Laude,

1978

PROFESSIONAL DATA/PUBLICATIONS

° Member, American Chemical Society

° Publication: :“Comparison of Several Analytical
Techniques for the Determination of Technetium in the
Eluants of Commercially Available 99MO/99TC Radionuclide
Generators”, with M. E. Holland, W. R. Heineman and E.
Deutsch, Init. Jour., Arplied Rad. and Isotopes, Vol. 37,
No. 2, pp. 165-171, 1986.

)
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RESUME: 3 ALLEN M. FIELD
LNVIRONMENTAL PROJECT MANAGhR

EMPLOYMENT HISTORY

. 1987 to ' date: Enviroﬁﬁéﬁiéi Pfdject Manﬁger.
metaTRACE, Inc.

™ 1985 to 1986: Equipment Evaluator/Master Equipment
' List Leadman, Illinois Power Company

. 1980 to 1983: Director Environmental/Right of Way
Departments, Sovland Power Cooperative

SUMMARY OF EXPERIENCE

Mr. Field brings 5 years of technical experience to
metaTRACE, Inc. He serves as Environmental Project Manager,
acting as lialson between the laboratory and metaTRACE
clients. Significant achievements in his career include the
following: o

'Y Project Manager for environmental analysis preojects for
industrial/governmental clients involving both inorganic
and organic analyses; assures that all client -
requirements are followed and is responsible for the
reporting of all results, QC procedures, etc.

] Obtained construction and operation permits for power
rlant and tranismission facilities; conducted public
and interagency information meetings to gain acceptance
of corporate projects.

. Provided liaison to federal, state and local regulatory
agencies and coordination with architect/engineer firms
to incorporate pollution control requirements.

™ Selected power plant sites; performed appraisal services
for property values; negotiated real estate acqulsitions
and managed corporate real estate holdings.

® Compiled and classified mechanical and electrical
components and instrumentation utilizing design
drawings, equipment lists, vendor manuals, plant
modifications, purchasing and receiving records,
and various nuclear codes and standards.

. D N,

. Performed auditing and field verification of comggéégfflgf
records and walking down plant systems to ensure that
installed equipment complied with data base records,
design standards and safety requirements



ALLEN M. FIELD (continued) \‘/l

Education
M.S., Zoology, Eastern Illincis University, 1982.

B.S., Environmental Biology, Eastern Illinois University,
1974.
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RESUME : RICHARD fI. ﬂANNZ
MANAGER, ENVIRONMENTAL PROGRAHS

EMELOYMENT HIﬁIQEI

™ 1986 to date:n-Manager offEnvironmental Programs,. =."
metaTRACE Inc : -

. 1985 to 1986: Program Manager Envirodyne Engineéfﬁ

. 1980 to 1955;._Corporate Biologist, Peabody -Coal- Co.

. 1978 to 1980:'-Assistant.0hemist Peabody Coal C°--#T
ST Central Laboratory '

™ 1978: . Pharmacy Technicxan. Barnes Hospital
: St. Louis. MQ !

SUMMARY QE EXEEBIEHQE

FA I

Mr. Mannz brings eight years of technical and laboratory
experience to metaTRACE, Inc., a newly formed analytical -
laboratory in St. Louis, Missouri. As Manager of
Environmental Programs, he is:responsible for implementation
and fulfillment of analytical contracts from government and -
private industry sources; direct projects to ensure that
technical goals, quality assurante requirements, internal and
external scheduling, and costs are coordinated to
successfully complete a project. He also arranges
preparation of final reports and invoices for services
completed; coordinates with the laboratory manager, section
managers and client project managers to meet both client and
in-house goals. He most recently served as a Project Manager
for Envirodyne Engineers. His experience includes the
folleowing: ' iy

. Project Manager for the Illinois Environmental
Protection Agency Contract Laboratory Program for the

analysis of samples from state and federal Superfund
sites.

. Managed and coordinated all phases necessary in the
DuPont Project SRP Groundwater Monitoring Program, a
network of 180 wells sampled quarterly for groundwater
monitoring programs, :

e Project Manager for the laﬁoratory analyses for a 0.S.
Navy program involving the characterization of three
fuel station sites.
ﬂf’urf D
u
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RICHARD H. MANNZ (continued)

® Corporate Biologist duties at Peabody Coal Company
included producing environmental documents for various
regulatory requirements; water chemistry monitoring and
interpretation; aquatic and terrestrial taxonmic
identification, interpretation and technical writeup;
participated in planning, organizing and budgeting
departmental activities.

» Mr. Mannz performed general inorganic laboratory
analyses including atomic absorption, electrode
analyses, gravimetric procedures and other environmental
analytical procedures as an Assistant Chemist with the
Peabody Coal Company, Central Laboratory in Freeburg,
Illinois.

® Mr. Mannz has presented and published several scientifiec
papers and a book on various environmental topics.

EDUCATION

M.S., Environmental Science, Southern Illinois University at
Edwardsville, 19B4.

B.S., Majors in Environmental Biology and Zoology/Chemistry
Minor, Eastern Illinois University, 1977.
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RIESUME : " CURISTOPHER D. SCARPELLINO
QUALITY ASSURANCE MANAGER

EMELOYMENT HISTORY

o 1988 to date: Quality Assurahce Hénagef.-ﬁetaTRACE
o 1982 to 1988: Senior Scientist, EG&G Idaho, Inc.

o 1978 to 1982: Research Assistant, Univ. of Iowa
SUMMARY OF EXPERIENCE o

Mr. Scarpellino has 10 years of experience in environmental
chemistry and engineering. His wide range of experience
includes project management, quality assurance/quality
control and research. Highlights of his careéer include the
following:

o Served as Quality Assurance Officer for the EG&G INEL
Hazardous Waste Site Evaluation Program, associated with
Consent Order/Compliance Agreement between DOE-ID and EPA
Region X; assisted in the development of computer-based data
management system for chemical analytical data validation,
verification and evaluation to satisfy requirements of EPA
Contract Laboratory Program; reviewed analytical results,
assisted in sampling and analysis plan development; provided
oversight of field QA efforts.

o Task Manager of independent laboratory verification
program for DOD demonstration project to evaluate electrical
transformer PCB retrofill technologies designed to achieve
reclassification of transformers to non-PCB status.

o Program Coordinator for EG&G SARA Title IIT Compliance
Program to ensure compliance with Federal, state and local
right-to-know regulations, including worker training and MSDS
tracking systems, and hazardous materials inventory system.

o Program Manager for DOD Hazardous Waste Analysis Plan
Update including detailed hazardous waste sampling and
analysis plan development to mecet EPA and State of California
regulations; provided contractual guidance and subcontracting
services for laboratory analyses, and modifications of
hazardous waste inventory and worker ripght-to-know
documentat.ion systems. '

. : L . - . ﬂDhg%OSO
o Provided technical review and evaluation of chemicaliiwJ: U
sampling and analyses for DOD industrial waste collection
system evaluation and DO dioxin incineration program

including full-scale EPA trial burn, and delisting of
residual material.
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CHRISTOPHER D. QCARPELLINO
(continued)

o Member, initial task force to determine RCRA compliancé
status of EGAG/INEL facilities.

EDUCATION

M.S., Civil and Environmental Engineering, University of
Iowa, 1982.

B.S., Fisheries and Wildlife Biology, lIowa State University,
1977.

PROFESOIONAL DATA

Mémber, American Chemical Society (since 1978), American
Society for Testing and Materials (since 1983).
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RESUME : KENNETH J. DAUGHMAN
SSISTANT VICE PRESIDENT
'MANAGER PROJECT ADMINISTRATION

. o S

. 1987 to date: Assistant Vice President and Manager.
ProJect Administratlon. metaTRACE, Inc.

. 1885 to 1987: Supervisor. Organic Analysis Group,
Western Research Institute

™ 1983 to 1985:. Senior Scientist Lockheed Engineering
' and Nanagement Services Company
™ 1950 to 1983: Scientist/Organic Analysis Coordinator.
Radian Corporation

* 1979 to 1980: Laboratory Manager, Enviro-Med
Laboratories. Inc.

® 1975 to 1979: Forensic Chemist. Louisiana State Police
‘ ' Crime_Lehoratory h

SUMMARY OF EKEEBIENQE

Mr. Baughman 15 an Assistant Vice President of metaTRACE, .
Inc., a new and highly sophisticated analytical laboratory in
St. Louis. Missouri. He also holds the position of Manager
of Project Administration with supervisory responsibilities
for all metaTRACE Program/ProJect Managers

He brings to metaTRACE 12 years ~of experience. in GC, GC/MS
and HRMS analytical procedures.and methodology, high hazard
analyses and laboratory quality" assurance. His experience
includes the following: .- ' .. ‘ ’ T

. Drafted and implementediUSEPA's high concentration’
organic protocol and managed one of only three CLP -
laboratories to provide this service to EPA

® Designed and developed a part per trillion dioxin/
furan methodology and capability for GC/HRMS.

® Rewrote the USEPA Contraot l.aboratory Protocol for
low/medium organics analysis.

P Served as technical expeft during USEPA pre-award and
post-award on-site laboratory evaluations.

. Served as USEPA (EMSL-LVY) technical representdl& eﬂh}gcjo
numerous national EPA caucuses and conferences on -
analytical methods, protocol revision and data review



KERNNETH J. BAUGHMAN (continued)-

™ Implemented and managed EPA CLP contract which
included numercus Special Analytical Services (SAS)
projects for specialized analyses.

. Performed complex chemical analyses utilizing both
Finnigan and Hewlett-Packard GC/MS systems. Experienced
in mass spectral interpretation, data review, quality
control, .data validation and reporting.

EDUCATION

B.S. Biolegy, University of New Mexico, 1974

Advanced Courses in Chemistry, University of Virginia, 1878.
Advanced Courses in Chemistry, University of Texas, 1980.
Numerous short courses, 1975-1984.

PUBLICATIONS

R.L. Spraggins, R.G. Oldham, K.J. Baughman and C.L. Prescott,
"Organic Analysis Using High-Temperature Purge and Trap
Techniques,” Advances in the ldentification and Analvsis of
Organic Pollutants in Water, Lawrence H. Keith ed., p. 747.

"R.D. Cox, K.J. Baughman and R.D. Earp, "A Generalized
Screening and Analysis Procedure for Organic Emissions from \ ”

.Hazardous Waste Disposal Sites,” Management of Uncontrolled
.Hazardous Haste Sites, 1982, Third National Conference.

"A Comprehensive Scheme for Auditing Contract Laboratory
Data-Military 105 D,"” K.J. Baughman, J.C. Fan, J.W. Fowler,
F.C. Garner, K.S. Kumar and M.T. Homsher, Lockheed
Engineering and Management Co., J.M. Moore and J:.G. Pearson,
US Environmental Protection Agency-Environmental Monitoring
Systems Laboratory, Las Vegas, NV. Presented at American
Society of Quality Control, Raleigh, NC, September 12, 1984.

L.P. Jackson, W.E. Blanton, S.L. Chong and K.J. Baughman,
“Characterization of Solid Wastes from Conventional Coal
Combustion Processes,"” 1986, US Dept. of Energy, Morgantown
Energy Technology Center, Report of Investigations, Contract
Number DE-AC21-84LC11059.
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RESUME : . T. WILL SOLOMON
ASSISTANT VICE PRESIDENT

EMELOYMENT HlﬁIQBI » _
° 1986 to date: Assistant Vice President. metaTRACE

. 1684 to 19886: Manager of L&boratory Operations,
o _Envirodyne Engineers. Inc :

o 1979 to 1984: Manager; Pesticide/Contaminant and ,
‘Vitamin, Drug &nd Nutrient Laboratory;
Hazardous Wéste Manager; R&D Safety
Manager; Radiation Safety Officer,
Ralston Purina Company

‘» 1973 to 1979: Group Leader/Analytical Chemlst Ralston
: Purina Company

SUMMARY OF EXPERIENCE -

Mr. Sclomon brings 12 years of-téchnical and laboratory
management experience to metaTRACE, a state-of-the-art -
analytical laboratory in St. Louls, Missouri. He has
extensive knowledge of organic and inorganic instrumental
analyses, quality assurance protocols and laboratory safety
Most recently, he served as Operations Manager of the
Envirodyne Engineers laboratories ‘His experience includes
the following:

. Project Manager for metaTRAGETUSEPA contract for the
rapid response analysis of ‘'dioxin; contract involves
analysis of up to 100 samples per day by GC/MS with:
analyses completed within 18 hours of sample receipt.

. Manager, Organic Analyses for basin characterization
studies and groundwater monitoring program at the
U.5. Department of Energy’ s Savannah River Plant in
Aiken, South Carolina.

™ Coordinated laboratory analyses of ssmples collected
at hazardous waste sites nationwide under USEPA
Contract Laboratory Program.

. Organic Analysis Manager for samples collected
during environmental contamination surveys at U.S.
Army installations nationwide for the U.S5. Army
Toxic and Hazardous Materials Agency. :

S - ARLZi092

. . Project Manager for dioxin analysis of samples .

collected at various Mlssouri sites for USEPA

Kegion VII.
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WILL SOLOMON (continued)

Manager of Ralston Purina pesticlide/contaminant
laboratory which included pesticide residues, PCBs,
PBBs, Aflatoxin, priority pollutants, environmental

residues and other miscellaneous fat soluble analyses.

Developed and managed hazardous waste management
program including the ordering, storage, distribution
handling and disposal of hazardous materials; has
working knowledge of local, state and federal
regulations, including Department of Transportation
requirements.

Developed and implemented laboratory safety program
(including medical surveillance) and emergency
procedures.

EDUCATION

M.
B.

, Business Administration, Webster University, 1980.
, Chemistry, University of Missouri, 1971.

PROFESSIONAL DATA/PUBLICATIONS

Member} Association of Official Analytical Chemists
(Quality Assurance and Safety Committees), American
Chemical Society.

Past Member, Executive Committee, National Safety
Council R&D Section; Advisory Board, National Safety
Council, St. Louis Section.
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RESUME: ) ROXANNE PATTERSON
RADIOLOGICAL SAMPLE PREPARATION

. 1988 to date: Radiological Sample Preparation
Supervisor, metaTRACE, Inc.

™ 1985 to 1988: Supervisor& Analyst, Radiochemistry,
’ University of lowa Hygienic Laboratory

™ 1983 to 1985: Technician.lEnvironmental Mierobiology,
University of lowa Hyvgienic Laboratory

™ 1979 to 1983: Technician, Department of Pathology;
University of lowa Hospitals/Clinics

SUMMARY OF EXPERIENCE
Ms. Patterson 1s.an experienced radicchemistry supervisory
analyst formerly associated with the University of Iowa

Hygienic Laboratory in Iowa City. Iowa. Her experience
includes the following:

® Conducted gamma spectroscopy analyses of samples under
Nuclear Regulatory Commission contract.

. Performed radiochemical analyses of environmental
samples for NRC, Iowa State Department of Natural
Resources and private sector clients.

. Compiled radiochemical data. formulated reports of
data to clients.

. Conducted nitrate analyses of drinking water samples
using Technicon.Autoanalyzer I1.

e  Performed microbiological, chemical and microscopic
analyses of water and milk samples.

. Prepared specimens for hematology and chemical analysis.

EDUCATION

Iowa Methodist School of Nursing, Des Moines, IA, 1967-68.
University of Iowa, Iowa City, IA, 1982,

ARLO{OSK
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SUMHARY‘OF;?ROJECT'EXPERIENCE

Procurement Agzix;zxiggnx_ggxi_g.Qii;ggz
MK-Ferguson Company

(for US Department of Energy)
Weldon Spring, MO ‘ ‘
Subcontract Administrator. Ken Lee (314)441 -8086

Contract No,/Type’ e
3589-1002-1978/Unit Pricing=uot'to Excéed'

W Cost/Final Cost

1) FY 87: $950,000/$420,000

2) FY 88: $1,226,000 not to exceed
3) FY 89: $700,000 not to exceed -

Period of Performance
1) FY 87: 3/87-11/87
2) FY 68: 12/87-9/88
3) FY 89: 9/88 9/89

The MK- Ferguson Company i “the ProJect Management Contractor
for the US Department of Energy for the Weldon Spring Sites
Remedial Action Project (WSSRAP) An extensive, ten-year,
$397 million remediation program to decontaminate the site
was begun in 1986. ‘The Weldon Spring Site incorporates a
mothballed uranium feed materials production plant, a nearby
quarry and adjacent properties and environs. Actions will be
directed toward remediating soils. sediments, waters and’ '
structures contaminated primarily by low levels of natural
uranium and thorium, TNT, anﬂ ‘asbestos. :

metaTRACE was selected to. analyze ‘environmental samples from
the site for chemicals, explosives and radiological
contaminants so that MK~-Ferguson can plan, monitor and
certify cleanup actions. Large numbers of environmental
samples have been. analyzed ‘for such parameters as natural
uranium, isotopic thorium. radium 226 and 228, priority
pollutants, TNT, DNT, and asbestos metaTRACE has developed
and maintains a rigorous quality assurance/quality control’
program for this proaect which is closely mon1tored by MK~
Ferguson. .

e f e
tife

o

A unique aspect of this project has been massive data
management regquirements. metaTRACE developed and implemented
a remote data transfer system to exped:te the flow of data to
“the client and insure data'quality. All quality asﬁﬁ#a{]iﬂ
analytical data in our Laboratory Information Management

System (LIMS) computer is transmitted daily to the client’s
computer system via a modem. Thus, on a daily basis, the

client has direct access’ to ‘the most recent validated
analytical results and is able to make ravid assessments of
ongoing work and initiate field ch: ry, during
the course of on-site activities. :
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Procurement Activitv/Co BLIQQ.LLD_E Officer
E.Y. duPont de Nemours & Co., Inc.
Savannah River Plant, SC

Contracting Officer: M.B. Spletzer (803)725-2433

Contract No,/Type
AX-843925/Indefinite Quantity

Award. Cost/Final -Cost

not to exceed $3,557,000/ work in progress

Period of Performance
5/88-5/91

metaTRACE was selected to provide sampling and analytical

support to a series of different projects at the DOE’'s

Savannah River Plant. The scope of work ranges from a

background soil study to the analysis of samples from areas
contaminated with constituents of both chemical and

radiological origin. The analyses performed include the

complete range of radiochemical parameters from fission

products via gamma spectroscopy to the naturally occurring

Uranium chain nuclides using alpha spectrometry; ICP and AA ’
metals; physical characteristics; and Appendix VIII \_/ﬂ
compounds. All analyses involve electronic transfer of data.

The specific parts of this project are detailed below.

Release Order No, 1 =~ 7: Background Soils Study which
involves the inorganic and radiochemical characterization of
various sites and development of appropriate inorganic
sampling protocol for metals analyses.

No, 8: Analysis of soils samples from the
Separation F Area A-Line for volatile organics, metals and
radiochgmical parameters.

Order No, 9: Analysis of soil cores from the 716-A
Motor Shop Seepage Basin and the D-Area Oil Basin for
organic, inorganic and radiochemical parameters, including EP
Toxicity Extraction and analyses.

Release Order No. 10: Analysis of soils from the Burning
Rubble Pits for organic and inorganic analyses. All
parameters required Contract Laboratory Program (CLP)
Protocol for data generation ands reporting.

[}
1
Release Order No, 11: Analysis of archived so0il JLﬁﬁiggifygé?
the L-Area Oil apd.Chemical Basin for a full set of
radiochemical parameters. . )

-/
Release Order No, 12: Analysis of radioactively

contaminated water samples from the ¥ and H Area Seepage



Basins for physical, inorgani¢. and: radiochemical parameters.
Gamma spectrometry data were required two weeks from sample
receipt o L e e D

E:Qg_zgmgnL AgLi_ltxigganggting Qii;_g_

Law Environmental, Inc. -_', b

Kennesaw, GA

Project uanager. D 001110r Jackson (404)421 3400
anzx_si Hgtzlxﬂg- ‘
87063/Unit Pricing -

. I |
Sk -

Award
$65,000/$65,000

Period of Performance
8/87-2/88

Law Environmental, Inc., under contract to the US Army Corps

of Engineers, performed a remedial investigation to establish

the extent of surface contamination at the Weldon Spring

Training Area, Weldon Spring, Missouri. metaTRACE performed

all chemical analyses on soil, sediment and surface water

samples required for this investigation. 8Soil/sediment -

samples were analyzed for volatile organics, semi-volatile

organics, nitroaromatics, sulfur, dioxin (2,3,7,8-TCDD .

isomer), DDT and RCRA metals. Surface water samples were -

analyzed for volatile organics, semi-volatile organics,

nitroaromatics, nitrate, sulfate and RCRA metals.
Activitv/Contracting Officer

US Army Toxic and Hazardous Materials Agency

Aberdeen Proving Ground, MD -

Gontracting Officers Repf- Mary Ann Ryan

‘ , (301) 671 3348

Contyract No, /Type ..

Contract No. DAAAl15- B?-D-0014/Indef1nite Quantity

Award Cost/Final Cost ... 3o s~
$10,000,000/0ngoing

Period of Performance o
8/87"8/92 . LB ?\ R TeTY: n
' ﬂ[j 8] i[jb
The US Army Toxic and Hazardous Materials Agency (USATHAMA)
has an ongoing requirement to identify and quantify products
and byproducts which may be found on or near military
installations as a result of past or ongoing manufacturing,
demilitarization, testing.,storaze or disposal operations.

The extent of specific contamin " ntification

of potential sources is importa to implement
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or improve comprehensive cleanup programs. In addition,
USATHAMA monitors the progress at installations where
remedial investigations have been completed. metaTRACE is
providing analytical laboratory services in support and
implementation of various installation restoration programs.
Under this contract, metaTRACE is analyzing soil, surface
water, groundwater, sediment, and air samples to define the
areas and level of contamination. The analytical data
provided by metaTRACE is being used to determine the extent
of contamination at installations, determine possible sources

. of contamination, and determine the potential for

contamination migration. All data produced is of a quality
which may be used in litigation.

Procurement Activitv/Contracting Officer -
USEPA

Washington, DC
Contracting Officer: Angelo Carasea (202)382-3115

Contract :
Contract No. 68-01-7441/Indefinite Quantity
Award Cost/Final Cost \_/)

$7,800,000/0ongeing

Period of Performance
7/87-7/92

metaTRACE was awarded the rapid response dioxin analysis
contract for the USEPA. metaTRACE is analyzing environmental
samples by HRGC/LRMS for the presence of dioxin to support
USEPA Region VII remedial action programs. This contract
calls for analyses to be completed within 168 hours of sample
receipt and transmitted electronically to the USEPA Ragion
V11 Kansas City office. metaTRACE has analyzed soil samples
at the rate of 100 per day with samples being received by
2:00pm with results transmitted electronically to the client
by 6:00am the following morning.

Procurement Activity/Contracting Officer

Dames & Moore, Inc.

{for US Navy)

Bethesda, MD

Project Manager: Dr. Steve Lemont (301)652-2215

I
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Contract No./Type
Not Applicable/Unit Pricing

Award Price/Final C §§
$120,000/3120,000

)
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-Period
7/87-7/80 .,

Period of Performance
3/87-11/88

Dames & Moore, under contract to Martin Marietta for the US
Navy, is performing site contamination surveys at Naval .and
Alr Force installations. Phase I involved a survey of the
Great Lakes Naval Training Center near Chicago, IL.

metaTRACE performed all chemical analyses required for this
survey.. The survey focused on. six areas of concern at the
training center and involved. the analysis of -groundwater .
samples from 52 monitoring wells for TDS, TOC, volatile :
organics (method 624), chloride, zinc,.iron,.lead. mercury,
oil and grease, PCBs, chromium and tetraethyl lead.  In :
addition, metaTRACE analyzed 86 soil samples for lead, zinc,
chromium and volatile organics (method 624). This project
required that metaTRACE receive laboratory certification from
the Naval Energy and Environmental Support Activity (NEESA)
in Port Hueneme, CA.

Erocurement Activity/Contracting Officer
USEPA Contract Laboratory Program

Washington, DC

Project Officer: Angelo Carasea (202)382 3115

Contract DI
Contract No. BB-OI—?dl?/Indaf}p}te Quantity

Award Cost/Final Cost
$869,000/0ongoing

p_tﬁammaggs

metaTRACE ia a participant in the USEPA Contract Laboratory
Program, performing GC/MS analysis of organics in multlmedia
samples. - This three year contract involves the analysis of
organics (priority pollutants, HSLs, pesticides/herhicides)
in solid and liquid matrices using GC/MS5 and GC procedures.

|' [N

Bm_x.emsnt Am_z_uzggmmm§ Qf.tis_e_:
Law Environmental, Inc. .. . ... . - e
(for US Army Corps of Engineers)
Kennesaw, GA
Project Manager: Louis Karably (404)421-3400 : :
. [}

’ "' ; Fhottm ot . ’ : v LI )
Contract No /Type T ' AR_"OHGO
87063/Unit Pricing

not to exceed $30,280/%30,280



Award Price/Final Price
$27,000/$27,000

Period of Performance
5/88-8/88

CBC Environmental Services was under contract to perform an
investigation of potential groundwater contamination at a

Jhazardous waste landfill in Wisconsin. metaTRACE performed

Appendix IX organic analyses on a monthly basis for this
investigation. Groundwater monitoring samples were analyzed
for volatile organics, semivolatile organics, pesticides/PCBs
and chlorinated herbicides.

Procurement Actjivityv/Contracting QiiLL

Engineering-Science
Atlanta, GA
Project Manager: Jimmy Duncan/Robert Thoem {404)325-0770

‘Contract No,/Type
Not Applicable/Unit Pricing

Award Price/Final Price
1) Michigan ANG: $50,000/$50,000
2) Chanute AFB : $100,000/%100,000

Period of Performance
1) Michigan ANG: 8/87-9/88
2) Chanute AFB: 12/87-6/88

Engineering-Science was under contract to the US Air Force
and the Michigan Air National Guard to perform contamination
investigations at two facilities. Martin Marietta
Corporation provided quality assurance oversight for both
sites: Chanute AFB (IL) and the Michigan Air National Guard
Base. metaTRACE was under contract to Engineering-Science to
perform all analytical aspects of the investigations.
Analyses performed on water and soil samples ‘include
conventional priority pollutant analyses (volatiles, semi-
volatiles, and metals. metaTRACE was successful in obtaining
laboratory certification from Martin Marietta prior to
performing these analyses.

Procurement Activi ngog cting Officer ﬂf?h
Viar & Company .
Alexandria, VA

Project Administrator: Tony Nesky (703)557-2490

o

110

Contract No./Tyvpe
3791F/Unit Pricing

)



Period
3/88-11/88

nce

Feriod of
8/87-6/88

Law Environmental, Inc. conducted a site assessment of the
Fire Fighting Area/Drum Storage Area, Fort Bliss, TX. This
investigation was performed for the US Army Corps of
Engineers. metaTRACE performed:all chemical analyses on soil
samples collected from these: ‘areas. Soil samples were
analyzed for purgeable aromatic ‘hydrocarbons, purgeable
halocarbons, barium, cadmium. chromium, lead, silver,
arsenic. mercury and seleniu : S '

Brocurement Agiixiixzﬂgnzzagiing Qiiig_x
EG&G Idaho, Inc.

‘Idaho Falls, ID
Project Officer: Larry Croft (617)924-9061

o No./Tvpe -
C87-131450/Fixed Price = ~ © '~

Award Price/Final
$192,865/8182, 865

of Performance

EG&G Idaho, under contract to the US Department of Energy, is
responsible for the operation and management of the DOE's
Idaho National Engineering Laboratory (INEL) in southeastern
Idaho.  Under subcontract to“EG4G, metaTRACE was responsible
for the collection and analyiis of environmental samples from
the Army Materials Technology ‘Laboratory (AMTL) in Watertown,
MA. Samples incéluded surfaée so6ils, subsurface soils,
sludges, water, composite ‘dust ‘samples and particulate air
samples.  metaTRACE analyzed additional samples collected
from sediments, cores and ‘water: resulting from monitoring
wells and geophysical . survey;ﬁoreholes " All sampling and
analysis activities followéd procedures established by the US

"Army Toxic and Hazardous” Materials Agency (USATHAMA).

USATHAMA certification was® reﬁuired prio¥ to performing any
analyses under this subecontraét; Besides chemical
parameters, metaTRACE analyzed‘samples for radiological
parameters (gamma spectrum, gross alpha and pure beta
emitters, and transuranics).

ARLG:I 102

Procurement Activitv/Contracting Officer
CBC Environmental Services
Qak Creek, WI

Project Manager: Sue Lipo (414)761f7005

Contract No,/Type

NA/Unit Pricing



Award Price/Final Cost
$33.300/$33,300

Period of ngig;;gngg
5/87 - 6/87

Viar is the Sample Management Office for the EPA Contract
Laboratory Program (CLP). Through the Special Analytical
Services (SAS) Prpogram, metaTRACE analyzed soil, sludge and
water samples, including many difficult matrices. All
samples were analyzed for the full spectrum of organic and
inorganic compounds, plus complete radiochemical analyses for
natural series Uranium-Thorium nuclides and fission products.
All work required CLP Data Package deliverables.

Procurement Activity/Contragting Officer
ERT Inc.
Concord, MA

Project Administrator: William Doerr (617)369-8910

a Ne. /Type
88015/Unit Pricing

Avard Price/Final Cost
$29,000/%33,850

Period of Performance
9/87 - 5/88

/)

ERT contracted metaTRACE to provide full analytical support
for the initial investigation of a contaminated ore producing
site in Ohio. This was an extensive project, involving
direct monitoring of radiation levels on site, surveys, air
monitoring and the direction of all sample collection
activities. Sample matrices included water, soil, air
filters and solid ore, analyzed for Isotopic Uranium,
Thorium, Radium, Lead and Polonium 210, with many samples
analyzed on a rush basis. metaTRACE also participated in a
joint study with the U.S. Nuclear Regulatory Commission (NRC)
through Oak Ridge Associated Universities (ORAU). The
purpose of the study was to validate metaTRACE’s data by
analyzing blind samples prepared by ORAU, and verify the
results for NRC's approval. :

Procurement Activity/Contracting Officer
Confidential Client

Contract No./Tvpe
NA/Unit Pricing

Award Price/Final Cost
$101,215/3101, 215



C,

Progurement
Confidential Client

Award
$8000/$8400

2/88 - 3/e&f AR

Two major beverage manutacturers contracted metaTRACE to-
provide analytical support in‘response to potential
contamination of consumer produécts. The suspected:
contaminant was Polonium 210" which is 'nsed in static
eliminator Euns for cleaningithe cans prior to filling them
with product.. | This project required developing methodologies
appropriate to unusual matrices. All work was performed on
an emergency basis, with results available in less than
twenty four hours in many cases. Through metaTRACE’s
efforts, the manufacturers were able to certify their
products free from radiolog:éal contamination and continue ‘
production. «

g -

Activity/Contractine Officer

Contract
NA/Unit Pricing

Cost

Pexriod of Performance

10/87 - 11/87 i

Through an 1ndependent consultant. metaTRACE was contracted
to provide analytical :supporton a site investigation for a
ma jor pharmaceutical manufacturey. Prior to beginning new
construction, our client had to demonstrate to the Nuclear
Regulatory Commission’s satiefection that previous work had
not contaminated an adjacent area. A complete radiochemical
soil investigation was performed, including isotopic analyses
of the Uranium and Thorium series radionuclides.

Procurement Activity/Contracting Officer

E.I. duPont de Nemours & Co..;Inc.

Savannah River Plant, SC .

Contracting Officer: M.B,. Spletzer (803)725 2433

Contract No./Tvpe e . ﬁRb”'l
AX-798814/Indefinite Quantityww : s01 {01

Avard Cost/Final Cost L
not to exceed %$125,000/%5,000

Perjod of Performance
9/87 2/88 el

3




metaTRACE was selected as the analytical subcontractor to
duPont at_ the DOE's Savannah River Plant for the DOE (HQ)
Environmental Survey project. As part of this survey,
metaTRACE analyzed water; soil-sediment; sludge; waste;
vegetation; crustaceans; deer bone, flesh and thyroid
tissues; and raccoon bone, flesh, and thyroid tissues for
various constituents. Parameters/methods included drinking
water metals; TCLP metals; ICP metals; gross alpha, beta;
gamma - spectroscopy; tritium; 129-1I; 989-Tec;: 90-5r, U(T); 14-C;
JHTO; SO4; NO3; Fl; Cl; CN; corrosivity; volatile organics;
semi-volatile organics; TCLP extractable organics;
pesticides; PCBs; etc. -

u v

Donahue, Rajkowski, BHansmeier
(for confidential client)

St. Cloud, MN

Project Manager: Mr. Paul Rajkowski (612) 251-1055

Qfficex

Contract No,/Type
‘Not Applicable/Unit Pricing

Award al Price /)
$25,000/3%$25,000

Period of Performance
4/87-4/87

Under extremely fast-turnaround requirements, metaTRACE
sampled and analyzed 18 groundwater and soil samples for
various pesticides and herbicides for a pilot scale
monitoring program to assess non-point groundwater
contamination by agrichemicals. Three methods were utilized
for thaese analyses: GC/MS, EPA 608 (fluorisil), and an
internally developed method for chloramban analysis. All
analyses were completed within 2 weeks.

Procurement Officer
Confidential Client

St. Louis, MO

Contract No./Type
Not Applicable/Unit Pricing

Award Price/Final Price ; ﬂ-
$21,000/%21,000 =~ °

Period of Performance
3/87-3/87
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A major St. Louis industrial concern re. ~ound
analysis of 32 soil samples to assess potentiai w.... ation



at 2 wood preserving facility.ﬁzmetaTRACE completed the
analyses for pentachlorophenol in 72 hours. . All analyses
were conducted by GC/MS {EPA Method 8250) and 1ncluded all
internal quality control.

Procurement Activitv/Contracting Officer

TRC Environmental Consultants,. Inc.

(for Hamilton Standard Co ) '

E. Hartforxrd, CT - '

Project Hanager. Eileen D’Amico (201)289 8631

ontract No, /Tvpe
Not applicable/Unit Pricing

Avard Cost/Fina)l Cost
$16,000/%16,000

Period of Performance
1/87-3/87

TRC Environmental Consultants.conducted treatability studies
and pilot plant investigations for the Hamilton Standard
Company to evaluate the efficiency of a persulfate oxidation
process for destroying organic compounds. Hamilton Standard
is developing a waste treatment system for use in NASA’s

space station. metaTRACE analyzed standards prior to

" injection into the system and analyzed the final effluent for

volatiles and semi-volatiles’ (by GC/MS). In addition,
metaTRACE performed various GC analyses for. alcohols, amines,
phenols and phthalates. TOC.,and other parameters by ion
chromatography ‘ . o _

."i.‘ 3

Procurement As&i.i&nggniznszing Qiiigsx
Viar and Company, Ine. /USEPA v

Alexandria, VA
Project Manager: Emile Boulos (202)382- 7942

Contract No /Tvpe :“P-;ﬁﬁ{bj
SAS-2914HQ/Unit Pricing -

Avard Cost/Final Cost
$23,100/$23,100

Period of Egzigzmgngg
5/87-9/87

 the EP ' o Bt fhkes 0
metaTRACE participated in the EPA-sponsored metho a1+t ﬁ?
study of draft method 680, "Identification and Measurement of
Pesticides and PCBs by Gas Chramatography/Mass Spectrometry.’
metaTRACE was one of seven labora*
approximately 15 water and soil . s S ~ from these
analyses will be used to calculat: :



interlaboratory precision and accuracy statements for the
method. The contract also required the utilization of EPA
supplied Format B electronic data transfer software, to-
submit GC/MS data.

Activity/Contracting Officer
Alliance Technologies Corporation
Bedford, MA

Project Manager: Douglas Roeck (617)275-9000

Contract No./Type
I9037/Unit Pricing

Award Cost/Final Cost
$29,528/%29, 5628

Period of Performance
10/87-4/88

Alliance Technologies conducted a sampling and analysis
program for the City of Fall River, MA municipal refuse
incinerator in response to an Order by the Massachusetts
Department of Environmental Quality Engineering (DEQE). The
program called for sampling and analysis of flue gas
emissions, residual ash, scrubber ash and spent scrubber
water. metaTRACE analyzed samples for specific groups and
isomers of polychlorinated dibenzodioxins/dibenzofurans
(PCDD/PCDF). Data from these analyses were used to determine
source compliance with DEQE's ambient guidelines for
dioxin/furans and to evaluate whether special handling
procedures were required for the ash and water discharged by
the incinerator.

Procurement Actjvity/Project Manager
Lafser & Schreiber, Inc.

(for Continental Cement, Inc.)

5t. Louis, MO

Project Manager: Fred Lafser (314)534-2266

Contracgt No./Type
Not Applicable/Unit Pricing

Award Cost/Final Cost
$20,000/%20,000

Beriod of Perfornance ARLOii07

Lafser & Schrezber was the consultant of record for the
Continental Cement Company, who was sedc » a
waste solvent supplement fuel process : ‘ MO

facility. metaTRACE, under agreement
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Schreiber, conducted perférmance testing of organic blends
and emissjons to establish criteria for the destruction and
removal efficiencies (DRE) of the system. This project.- =
involved the analysis of HCl, particulates, lead, mercury,
beryllium and Principal Organic Hazardous Constituents .
{POHCs) of the process emissions. -

Procurement Officer
Confidential Client

Contract
Unit Pricing/Indefinite Quantity

Award QQ;&LEingl Cost - 2
Not to exceed $30, 000/$25 000

Period of Bgzigsmgagg
7/87-8/88

l.

metaTRACE was under contract to supply field sampling and
analytical services in support . of the client’s routine -
quarterly RCRA groundwater'monitoring and special hazardous
waste remediation projects. - The analyses included routine
organic and inorganic chemical parameters as well as total
dibenzodioxin and dibenzofuran analysis by GC/MS o

Procurement As&ixi&xﬁggnixagxinz Officer
Confidential Client
St. Louis, MO

Contract
NA(Unit Pricing

Award EziggZEingl Bzigg
$114,000/8114,000 - -

Period of Performance  « -f:
9/87-12/87 R T
flll . | ’ P
metaTRACE was retained by this 1ndustr131 client to perform a
pesticide analysis/soil persistence study. The client
desired to determine the persistence in soil of ‘a new, secret
test product. metaTRACE analyzed 600 soil samples by GC in

- duplicate for this test product and supplied the client with
both hard copy to meet FDA registration requirements and data

in computerized format (tape). All analyses wereﬁgFgggqm 259
under GLP (Good Laboratory Practice) guidelines. 1 4
this study are being used by the client to obtain FDA

registration for their new product.
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Procurement Ag;ivitzzggnggagﬁigg Officer
Confidential Client
St. Louis, MO

Contract No,/Type
PO BO0008BO/Fixed Price

Award Cost/Final Cost
$3,000/33,000

Period of Performance
3/87-6/87

metaTRACE participated in an interlaboratory method
validation study conducted by this industrial client. This
study involved analyses performed on common agricultural
herbicides by GC/MS. The duration of the study was
approximately three months.

Procurement o

McDonnell Douglas Aircraft Corporation

St. Louis, MO

Project Manager: Mr. Robert Kaatman (314)895-5235

Q No. /Tvpe
715024/0nit Pricing; Indefinite Quantity

Avard Price/Final
$150,000/8150,000

Period of Performance
4/87-2/88

McDeonnell Douglas Aircraft Corporation issued an analytical
contract to metaTRACE to perform all laboratory analyses for
water/wastewater, deposit samples, known and unknown
hazardous and non-hazardous wastes, oil, coal,
microbiological and/or radionuclides. In addition, metaTRACE
performed monthly NPDES sampling of McDonnell Douglas
outfalls (composite and grab samples).

Procurement Agxixiing_nz_ggxing Qiiiggz

E.C. Jordan Company

Portland, ME ‘

Project Hanager: Dr. Bruce Wallin (207)775-5401 ilR!}OE E[)g

Contract No./Type
None/Unit Pricing

Award Cost/Final Cost
$25,000/%25,000

I
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Avward Cost/Final
$350,000/3350,000

Perjod
7/87-1/88

Period of Performance
4/8? 5/87 o :

E.C. Jordan Company was. retained to conduct a groundwater o
monitoring program at a landfill in the Eastern United -
States. This landfill is known to be the cause of
groundwater contamination in-the area, and the operators are

under a court order to provide .analytical data pertaining to-

groundwater contaminants.: 'metaTRACE was under contract to-
E.C. Jordan to analyze groundwater samples for volatile
organics, semi-volatile organics, PCBs, 2,3,7,8-TCDD,
priority pollutant metals, ‘and: other inorganic and organic

compounds. The court mandated that strict USEPA methodology
and quality control be followed during this quick turnaround.

project.

Activity/Contracting Officer
Enviresponse/Alliance Technologies Corporation
Bedford, MA

Project Manager: Geoff King (201)906-6821

t No. /Type
Unit Pricing/Indefinite Quantity

Enviresponse/Alliance Technologies Corporation issued an
analytical services contract to metaTRACE to perform a
variety of chemical analyses in support of the Office of
Toxiec Substances (0TS) evaluation of the US Environmental
Protection Agency’s mobile incinerator system located at the
Denny Farms Dioxin Site in McDowell, Missouri. Chemical -
analyses included metals, volatile organics, semi-volatile
organics and total dibenzodioxin/dibenzofurans. metaTRACE
provided 24 hour turnaround of analytical data for several
critical samples during the test burn.

As&i_lizzggnxrggling Officer
Ponfidentlal Client

NA/Time and Nate:ials D .. | ﬂPL.-O f |
- ) . /; ' 4
Avard Cost/Final Cost i «o o - !

$69,000/3$69,000

Period of Performance
7/87-9/87

10



metaTRACE was under contract to a number of Principal
Responsible Parties (PRP) to provide a quality control review
and validation of both organic and inorganic data generated
as part of the US Environmental Protection Agency's Contract
Laboratory Program (CLP) from a superfund hazardous waste
site located in the western United States. The data may be
used during litigation, and expert witness testimony may be
provided by one or more of the metaTRACE staff.

Procurement Activitv/Contragting Offjcer
TRC Environmental Consultants, Inc.

Denver, CO

Project Officer: Stephen Bundy (303)792-5555

Contract No. /Type
Not applicable/Unit Pricing

Award . Cost,
$7200/$7200

Period of Performance
2/87-3/87

TRC performed a preliminary hazardous waste site
investigation for the Arizona Public Service power plant in
Four Corners, New Mexico, suspected of being contaminated
with chlorinated organic solvents. Shallow so0il cores were
taken on an extensive grid network. metaTRACE analyzed a
large number of s0il core sections for seven specific
chlorinated compounds using GC/MS purge and trap techniques.

Progurement Acgtivity/Contracting Qtii__x

Alliance Technologies Corporation

(for New York Dept. of. Envxronmental Conservation)
Love Canal, NY

Project Hanager Mr. Ed Paduto (617) 275-5444

Co No, /Type
Not Applicable/Unit Pricing

Awvard Price/Fina) Price
$110,000/$110, 000

Period of Performance ARLOT ]
3/87-5/87 |

Alliance Technologies Corporation issued an analytical
contract to metaTRACE to perform total tetra through octa
dibenzodioxin/dibenzofuran analyses i~ =unnnrt of the joint
technology and evaluation of a mobi lysis
unit (incinerator) and its associat -he Love

)



Canal Leachate Treatment Facility in Niagara Falls, New York,
Four sets of modified Method 5 Sampling Train samples and
number of ‘waste feed samples were analyzed to calculate and

determine the dioxin/furan destruction efficiencies (DRE) for

the mobile unit. The entire project was under the direction
of the New York State Department of Environmental
Conservation (NYSDEC), the Hazardous Waste Engineering
Research Laboratory (HWERL), the Office of Research and
Development (ORD), and the US Environmental Protection Agency
(USEPA). metaTRACE successfully underwent the NYSDEC
certification process to participate in this program.

I
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GENERAL BUSINESS DESCRIPTIQN

Chemical & Environmental Technology, Inc. wuas formed in 1984 by Mr.
John Ogle as an environmental consulting service for industry. Ac
business developed, a need to provide analytical services to support
the consulting aspect wag recognized. In February, 1985, an
environmental laboratory was created to provide this service. Since
that time, the company has sustained an excellent growth rate, and
presently, employs 16. chemists, technicians, and support staff.

by 198€, the Company had outgrown the space at ite original location
at 1903 N. Harrison Avenue in Cary, and moved to a new facility at
102A Woodwinds Industrial Court. This facility, which had 2000 square
feet of floor space, was designed specifically for use as a
laboratory. However, this space was quickly utilized and in 1988, an
additional 2000 cquare feet of floor space was added to meet the
demand of a growing work schedule. As a result of this expansion, the
existing workload can be handled more efficiently, and will allow
expansion for several yeare intc the future,

SERVICES AND CAPABILITIES

Chemical & Environmental Technology, Inc. is an independent testing \_J
laboratory and consultant service, with special emphasis on

environmental and chemical analysis. This cervice is orffered to

industry, municipalities and other governmental bodies, as well as the
general public. The purpose of our Company is to offer an opportunity

1o have analytical problems characterized and solved effectively.

Also, industry and municipalities are provided with a complete program

of environmental monitoring and reporting, supported by fast and

nceurate test results,

Certification is maintained in North Carolina and South Carolina for
the Safe Drinking Water Act (SDWA), and The National Pollution
Disicharge Elimination System (NPDES) programs. Our procedures meet or
excéad federal programg, and our EPA based quality control prqogrum
Aallows Accurate representation of analytical results. In addition, we
are s member of the American Council or Independent Laboratories.

The laboratory is comprised of three departments: Inorganic/General
Chemistry, Organic Chewiztry, and Microbiolagical Analyses. The
lnorganic/General Chemisitry Depdrtment offers the traditional wet
chemistry parameters and metal analysic. This department performs
standard chemical analysis by uce of Flame atomic absorption,
flamelecs acomic abgorption spectrophotomnetry by graphite furnace,
total orgunic halides (70X), total organic carbou (TOC), and other
instrumental and wet procedures. The Organic Chemistrakgqp@r;ment-
routinely does analyses on samples for volatilehalocar H§{*bhﬁgé§ble

-4



ATOMatTios, pﬁf?ﬂl#ﬂm fue«l hydrecarbons, pasticldes, hPrhicidec
priority pollutants,. and various ‘hazardous waste mixtures., The
instraments utilined provide gas<chrowmatagraphy/mass spectrametry
{GC/MS), flame jonization, electron capture, nitrogen-phosphorus, and
thermal coonductivity gas chromatagraphy, and infrared tdpahillrzﬁs.
Our Microbiolngical Department. i8' capable of pPrfnrmzng rourine
hacterial analyses, including quanr:uar;ve differentiation of-
 micro-organisms. Our newsst service is the addition of b:oachy to
derermlne the erfects of arfluent on aqudt1r lirﬂ

In anmqtinn, Phamzral & an:ronmpntul Technnlngy is capable of
providing a very hroad spectrum of analyses, consultation, and
vervices through the use nf irs sophiat:ratﬂd technnlogy and highly
trained starf. Company personnel are professionals trained in al) .
aspects of laboratory methodnlogy, safery, and qualiry contreol. In '~
addition, staff memhers are capahle of assisting the client in
interpreting analytical results and providing guidance necessary to
complete your project, Client satisfactian is achieved through the
ph1losnphy 1har PdPh rliﬂnf in as impnrrant AS th» ant

ORCANI?ATIONQL STRUPTHRR Ann st?nw‘

[N ¥

The fol]nwlng is rhw nrganj?ﬂtionai structure of: CET

John ™. Oglr ‘ S
Kenneth L. Jesneck ;
Terrie H. Litzenberger
John E. Raur - L T

President :
Laboratory Manager
fhorganics Manager
'Qrganirq Manager

In an arrnrt tn enhance rnmmunlratinn, we have asked our clients to

dirently contacrt the individualse rehpnnbxhlﬂ for their groups of
analysis, :

turrently, CET employs 16 people to meest our ahligations to nur
client=, Al} emnloyees have dpgrnag in a mrience or relaved .
disciplinas., Appendix | eontains he resumes of key pmplnypﬂq whn Are
responsible for this Scnp@ nf %OFR‘V‘

TRATNTNC AND VFRTPTPATTON OP ANALYQTS

Ty prnv1dp oy clients with rhw hﬂ«t pnnqlh]a HﬂrVJFP, nur analyvt‘
e carefully eheasen: Onr phi}daﬁphy is ro employ enly those peopie
wirh rhe qnalir:#~*rhar are thoss"anf CRT. HNot nnly have mjinimun
Artandiards bhean st For- arndamir ) ground:=s, our Pmp]ﬂYv#h mast
exhibit 1he best professional ﬁttifnd# tn hoth ‘our elients and their
wark ., - :

P

*

When an analyst is newly #mpldypf r promoted to a different positinn,
a vhorowgh training process takes ‘place tn ensure all mvthﬁnb isﬁ
wWill be Tollowed. These bench chepists will be taught O Yo Pth
their superviser for saveral daya unti) horh parties fewl comfartahle
abemt the new pDerson's abiliry. AftﬂrWArdh, the new AnAalyst will be
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asked to analyze extra QA standards (known and duplicates) until a i
desired proficiency has been achieved. This process usually lasts
approxzmately three months before the analyst returng to routine

analysis

Once the training process has been completed, each analyst must adhere
to the provisions of the Quality Control Program. The merit
evaluation ¢f each employee contains a section on the quality of their
performance. A review is conducted of the analyses that the employee
has performed. Any deviations from standard protocol is noted and
discussed. The QA/QC.plan, however, is a daily activity that governs
the daily analysis. -

QUALITY ASSURANCE PROGRAM

1. Introduction

Quality assurance programs have two primary objectives., The

first is to ascertain the level of quality on a routine basic

(i.e. the precision of the analysis). The second is to control

the quality of analysis (i.e. the accuracy of the analysis).

This accountability and guality control is established to

improve the gquality of data being generated. As a result of ‘
this program, documented evidence is available to assure \_/'
clients that a specified level of precision ig achieved in the
routine performance of measurements. This system also provides

for the early warning of bias or deterioration of analytical
precision.

I1. Personnel angd Organization

Responsibilities for quality assurance and guality control
at various levels are as follows:

A. The analyst is responsible for sample analysis, standard
curve preparatlon preventative maintenance of equ;pment,
data acquisition, and data reduction.

B. The Laboratory Manager is the Quality Ascurance Orficer and
is responsible for validation of the individual analyst via
written and practical performance evaluations, data
reporting procedures, corrective actions, and review of
data acquisition and data reduction.

C. The Quality Control Officer is responsible for overall
implementation of the quality acsurance plan, training of
analyst, data evaluation, quality control repo&i qqdfb
control prdocedures rfor specific methods sta{L ﬁaa
analyesis of quality control data, inter- labordtory \-/)
performance audits, document contrel and revisione,



I11I.

D. . The Field Technician's duties include:

Sampling:_

Determining (with the &nalyst) appropriate

sampling equipment and sample containers necessary to
minimize contem1nation

Ensuring that amples ere collrct;d preserVed. ‘and
‘transported as specified in the workplan; and

" Checking that all sample ‘documentation (labelb, field

‘notebooks, chain-of-custody records, packing lists} is
correct and transmitting.that information, along with the
camples, to the. dnalytiCdl laboratory. -

Accountability

. The accountabiiity_eysfeﬁiieeeetablished,to ensure that the

data reported refers directly to the samples submitted.
This system begins when the samples are collected.

The p;oceduree indicated below are to be performed for all
analysis. Specific 1nstructions to partzcular analyses are
given in the pertxnent analytical proc=dure

A. Field Qual;ty Control

The 1nit1a1 step of faeld sampling is to determine what is
being sampled and the parameters to be analyzed on the
~samples plan. Equipment is selected -, checked for
operational status, and calibrated. Decontamination of
field equipment is mandatory before leaving the
Jaboratory. Sample containers, preservation, and shipping
container: are prepared as determined by the scope of work.
Trip blanks will be generated at this time.

‘Once at the site, the activities start with a visual survey

" of the site. -For. ground-water mounitoring, all wells are
measured to depth of iwater, before purging. Field
‘measurements and conditions are noted as well as

. Justifying any field actions contrary to the project plan.
“All information will be. documcnted including depth to
water, well size,. amount of water purged, conductivity and
beginning & ending pH of water during purging, and any
other field activity pertinent to field sampling.
Chain-of-cuctody forms will be completed after sampling.

The purging of wells will be performed using a
decontamination procedure for all field equiﬂéfmt when
unJiecrzng samples fronm. more than one well S Whlé be
wori at all times during sampling, and changéed between

well locations.  All wells-will be purged from 3 .to 5 well
volunes: before sampling. Thé bailers will bhe lowered into



the groundwater slowly as not to create a disturbance to \“)
release volatile organics. The 3 to & well volumes will
be waived if the well has been purged to dryness. Wells

will be ullowed to recharge berfore sampling.

When sampling begins, the order of collection is very
important. Bailers will be lowered into the ground water
to minimize volatilization. The samples for volatile
organic compounds will be collected immediately followed by
other organic compounds, heavy metals, inorganics,

. radiolegic, and finally, bacteriologic parameters. Sample
volume and ‘preservation techniques are outlined in
Appendix III. Duplicate samples will be collected as
needed concurrently with the routine samples. One set of
field blanks and equipment blanks per site will alsc be
generated during sampling events.

Surface water samples may be collected by one of two
methods, either grab or composite. The specific
collection point is determined and located in reference to
known points. Grab samples are collected in the following
manner:

1) Hold the bottle near the base with one hand, and with
the other, remove the cap.

2) Rinse the sample container with the water to be
sampled prior to filling the container. The exception
being when sample containers have had preservatives
added.

3) Push the sample container rapidly into the water (mouth
down) and tilt up towards the current to fill. A depth
of about six inches is satisfactory. Great care should
be taken to avoid breaching the surface while filling
the container.

4) During low flow periods, move the container slowly
through the water laterally. A pool may be scooped
out of the channel and allowed to ¢lear prior to
sampling. Sampling can be done in thic hole,

$) Lift the container from the water, and place the
uncontaminated cap back on the container. Volatile
organics sample should contain no head space.

£) Place the samples in shipping carton for transport .
to the Laboratory.

Composite samples are individual grab samples coppo§ited
at some time frequency or flow rate. Samplerﬁ;'-QJE ; 9 ‘
installed as per manufacturer's instructions. Flow wmeters \hﬂ’
will"have to be installed to convert flow rates into units
in which autosamplers can interpret and then sample. The



suction hose is placed in: the flow of the stream to be
sampled. The samplers are packed with ice to keep the
sample cool for the duration of compositing.

. Post-field activities will include transit of samples to
the Laboratory. At the Laboratory, samples are verified
with Sample Custodian.;  Chain-cof~custody sheets are signed
by both parties transferring custody to the Laboratory.
The field team will be de-briefed by the F:eld Technician
- for compliance to the project plan. ‘

Sample Custodian,
Sampling procedures:and sampling protocol are generally

the responsibility of 'the sample generator or client. When
Chemical & Environmental Technology is responsible for
providing sampling:-containers, it will be the
responsibility of the Sample Custodian to insure that
proper sampling bottles-{i.e. glass or plastic) are
correctly labelled and that appropriate preservatives are
~added to be consistent with the desired analysis. A letter
of instruction outlining' the sampling procedure, protocol

and/or special precaut;ons will accompany the sampling
containers. coa ,

A list of the rcquifed sampling containers, handling'
procedures, and necessary preservatives is provided for
each analys;s to the uample Custeodian for reference

Upon receipt of a sample, the Sample Custodian is
responsible for insuring that an appropriate identification
number ig assigned to: the sample. At this time the sample
work rform is filled out as to the date of receipt, and the
submittor's name, address; and telephone number. The
samples are sequentially numbered for internal reference,
~and each parameter to bc analyﬁed is recorded

The ampie Custodian will record the volume of the sample
. received, note any-preservatives used, and note the
condition of the. sample;:- 1{ the s«mple is to be split
internally, it will be;done at this time. Notation of the
cplitting will be recorded. The samples are stored in the
‘environment control.chamber in numerical sequence. The
paperwork (bample submission form and attachments) is
rorwarded to the appropriate laboratory area. At least
ddily the Laboratory-Manager reviews all incoming work and
insures that the analytical requebta enter: the worL in
progreso-queue. .;i,kiw ‘ ‘ _
N J‘k“

when particular analyses are to be conducted &tgp?louﬂgﬁ?e
laboratory, the Sample Custodian will insure
representative sample is taken in the appropriate volume,
placed in an appropriate.sample container, and preserved.
The sample container is labelled as to the analyses
requested, pregservatives added. and special instructions,



if any. Appropriate warning labels as to acids, caustics,
and other hazards are permanently affixed to the sample
container. A shipping form is completed. This form

will rerflect the date of sampling, the date analysis is to
completed, the shipping address, the return address,
analyses to be conducted, volume of sample shipped,
preservative code, and any pertinent special instructions
or comments. One copy of the sample shipping form is sent
with the sawples, Shipping will be in accordance with
State and/or Federal Department of Transportation

., regulations,

One copy of the sample shipping form will be attached to
the sample submission form and another copy will be
retained in the shipping book by the Sample Custodian.
Results of analyses performed by subcontracted laboratories
will be rforwarded to the Laboratory Manager.

When Chain of Custody documentation is reguired or
requested, said document will be initiated by the Sample
Custodian. This document will accompany the sample
submission form and will reflect the names of individuals
handling the sample, the date and time that custody was
transferred, and the reason for change of custody.

The individual analyst is responsible fof conducting the
required analyses in accordance with published
methodologies, recording pertinent data, and calculating

the results. These results are recorded on the appropriate
data log book.

The Quality Control Manager is responsible for reviewing
the reported results for completeness and accuracy. Upon
completion nf this review, the results are forwarded to
the General Labhoratory Manager who again reviews the
resulrs for completion and accuracy. The General
Laharatary Manager then completes a preliminary report in
the appropriate format. The final report that is returned
to the client will always bear sample idenrificatian as
submitred, internal identification number, the analytical
results in appropriate units, A reference to the method of
analysis, appropriate annotations, And the signature of the
General Laharatory Manager ar a Staff Chemist, A copy of
the report and the analytical data that was accumulated
Auring the analysers is retained on file. The actual
gamples will be archived for a minimam period orf rwo weeks,
unless otherwise specified by the ariginator or in cases
invalving litigation. In such cases, samples will he
retained until rfinal legal disposition has hﬁp dﬁfﬁTll?Fd
i

Analytical ‘Quality Control

1. #Hnlding times of analyses are outlined in- Appendix TTT.

A

S



2.

A quality cantral program is only useful if ir can be
measured and decumented. The following components of
analytinal QUdliTY contrnJ are related to the

" analytical batch, AJ] malirty control data and records

reqiired by this’ sectjnn shall be retained hy the

- Laboratory and shall he made availabhle to the client as
'nppropriata. ‘The frequencieq of these pracedures shall

"be as sratred b@]ow or at ]easr once with each batch
. serias,

HWi-

A.  Blanks s

' . e : SR S

Fach hatch shall be accompanied by a reagent hlank.
The reagent blank shall he carried through the

‘entire analytiral procedure. A reagent blank is an
aliquot of analyre-free water or solvent analyzed
with the anﬁ;y$;¢a] batch,

b, mplicate Spiké.

A duplicate splke shall be analyzed with every
analytical batch or once every ten samples,
‘whichever is the ‘greater frequency. Analytes
stipulated by the analytical method, by applicable
regulations, or by other specific requirements,
must he spiked into the sample, Predetermined
quantities of stock solutions of certain analytes
are added ta a sample matrix prior to sample
extract fon/digestion and analysis. Samples are
split into duplicates, spiked, and analyzed.

© Percent recoveries are calocunlated for each of the

" analytes detected. The relative percent

-difference between the spikes is caleulated and
used to assess analyrtical prnrisinn The
cancentration of the spike should he at the
regularory level or the estimate or actual method
qnanrificaf§n? limit.

Selection of the sample to he spiked and/nr splir
depends on the 'infarmation required and the variety
nf conditions within a typical matrix. In some
sitnarions, requirements of the site heing sampled
may dictate that the alient, or sampling team,

i Relect a sampleitn he spiked and split based on a
pre-visit evaluition or the on-site inspection.
This does nnt erP]ndP spiking a sample of its own

‘selection as well ‘In ather bifuationm. the
_Lahorafory may select the appropriate rﬁmpls. The
‘Lahoratary's seler'fion should be guJﬁﬂ the
ohjertive of ‘the spiking, which is t h%ﬂr iq¢2thﬂ
extent of matrik hias or intrerference on ana

Cracovery’ and%sawp]e— n-sample precision.

,.



c.,

q.

Surraogate Compounds

Fvery hlank, standard, and environmental sample
{inclnding duplicate spikes) will he spiked with
SUrrogate compounds prior to extraction or
digestion. Surrogates shall be spiked into
samples according to the appropriate analytical
method., Surrogate spike reacovery shall fall
within the contrel limits set by the Laboratory
{in accordance with procedures specified in the
method or within +20%) for samples falling within
the-quantification limits without dilution.
Nilutionn of samples to bring the analyte
concentration inta the linear range of calibration
may dilute the surrogates helow the quantification
limit; evaluation of analytical quality will then
rely on the quality contral embodied in the

check, spiked and duplicate spike analysis.

Check Sample
EAach analytical hatch shall contain a check sample.

The analytes employed shall be a representative
suhset of the analytes to be determined.

heterminations

AL

h.

Instrument Adjnstment

Requirements and procedure are instrument and
method specific. Analytical instruments shall be
tined and aligned in acanrdance with requirements
which are specific to the instrumentation
procedures.

Calibration
Analyrical instrumentation shall bhe ralibratred

in acecordance with requirements which are specific
to the jiostrument and procedures employed.

Addirional Requirements for Inorganic Analysis

Standard curves used in the determination of inorganic
analyricals shall be prepared as follows:

Standard eurves derived from data consisting of one
reagent blank and a minimun of four concentrations

shall he prepared for each analyte. The r §f§

fp1epg 3f

¢

correlavion of all data points shall exceed 0.999. The
standard curve shall bhe used with each subsequent
analysis provided that the standard curve is verified
hy nsing ar least one reagent blank and one check
sample.



R

IV,

"Our invpsfmﬂnr in: rhé qul
to our investment in tha qua}jty of our personnel. If reliahle

B.Z'WarNJng and Pnntro! ijits

The Quality Cnntrol ﬂh@misf will reduce all fnrmc ot
Aata generated toithe mean percent, the standard
deviation, and the coefficient of variance. Warning
.. limits are estahlished as + 1.5 times the standard
devijation for.the'method.  Action levels shall he
-taken as + 2.0 times .the standard deviation, If any
point axceeds ther&ction limit, or if two consecutive
.. 1 .. data paints exceedssthe warning limit, analysis of that
~,  Dparameter will he curtailed until the cause has heen
' ~dertermined and corrective actions taken. When any
“three data. pointse show a positive or negative bhias,
this wil) econstitute a warning condition and the
Qualiry Control Chenist will ‘investigate. If five
-consecutive ipoints ‘show a positive or negative hias,
the analysjr of “cthat parameter will be curtajled unrj]
the cause for the bias has he@n determined and
~rnrrarrlva ﬁffiﬂn takwn.

Iahnrafory Pﬁrfn ance Fvaluation

. rignrnus pvalunfinn to'en ure quality conrrn] of analyrtical

resnlts is conducted, 'This ‘evaluation includes submission of
hlind samples whose identity and results are known ‘only ro the
Quality Contro)] Officer. In addition, split samples are
provided to determine accuracy of personnel. Also, spiked

-samples of submitted samplesi are incorporated in the

evaluation. ‘Reports of performance are 1ssusd monthly and

- dircussed wath all personnel.

In nrdar ta ma:ntain certifiratjon, partiripatxon in several
outside performance evaluation studies is mandated. These
audits are designed to evaluate the quality of analyses as
compared tn the narional average for those same procedures.
These include the Environmental Protrection Agency, the North
Carolina Deparruent of Envjronmﬂntal Management, and several
jnduqfria] r]:wnrq '

it

Eremy

lQ_a11Ty Pnnrrn] nf Fq“[pmﬂht 79#53#“?54 and 91andhrdq

*
[

nf instrumantarinn is sarnnd only

ana]yfjcal results are. ta be ohrtainabhle, then it hecomwes
imperative that wsach piecr_of analytical equipment he
maintained in accordance with manufacturers specifications. A
maintenance schedule for each Aanalytical instrument has been
develaped. The mAaintenance schedule is in accord qhzn
manufacturers recommendation for preventive majntjqutzf h
analytical instrument is assigned an individual analyst whose
responsibiliry (it is to see;that maintenance is pertformed in
arcord1ncp with the. maint#nahre schedule Tn inhHrF rhat the

"‘ * S



maintenance schedule is followed, log entries as to the \_/*
maintenance perfarmed are entered into the equipment

maintenance log book. The equipment maintenance log book is

kept for each individual analytical instrument.

As glaseware jis also an integral part of the equipment, a
rigorous cleaning procedure for all analytical glassware is
mwaintained. The responsibility of the individual analyst is

to insure that the glassware used in the performance of the
analytical procedure is properly cleaned. To control the
muality of glassware eleaning, blank samples are included

in all analyses. The frequency of blank sampling is at

Jeast 10% or all samples. However, in some cases the frequency
is much greater as dictated by the published procedure.

The standards used for establishing calibration curves are
purchased commercially and referenced to NBS Standards.
Therefore, all standards used are NBS traceable standards.

This palicy is estabhlished in order tn insure the accuracy

of results that are reported. As the minimum requirement, a
three point calibration curve will be used. One point being a
blank or zmero value and the remaining two points selected such
that the analytical value of the sample will be bracketed. 1In
the event that an analyte concentration is outside the
calihration standard, an additicnal paint must be included in
the calibration curve. A record of calibhration procedures will

he maintained in a procedure notebook.
P | N
The calibration record will reflect the date of calibration,
the analyst performing the analyses, reagents used in the
procadure with the respective lat numhers, the standards
used, the concentration of the standard, the slope factor, and
the carrelation coefficient for the agreement of standards used
in calculating the slope factor. A minimum of one known
standard is analyrmed with each hatch to verify curve
calibratinn.
V1. Analytical Methods
The analytical merhods are the published methods from the
1S Environmental Protectjion Agency, ASTM Methods, USP Msthods,
AQAC Methods, NTOSH Methods, and methods as published in
Srandard Methonds far the Examination of Water and Wastewater,
15th editinn. Nn deviations from these pubhlished methads are
allowed except upon written notification from management. In
such cases, the final report is annotated to reflect the change
that was made and the reasons for making such change. Appendix
IV lists the methodology.
(ol ¥ [ . bandd
. ARLO 123
RECORDS AND DOCUMENTATION ‘ )

The most important documenr created for subhmittal to the Laboratory is
the chajin-of-custody. This dacument must include information such as
site ar praject name, sample jdentif’™ ' " time of
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enllection, number of sample containers, requested analysis, necessary
remark, and signatures of samplers, transporters, and recejver in ‘
Laboratory with dates and times, The internal work order is generated
by this dacument. Any change orders, including deletions and/or
additions to required analysig, must ‘be submitted in writing. Change
orders telephoned must he fallowed hy written cammunication befare
changes occurs. The original chain-of-custody will be returned with
the results and a copy retainﬂd in A pﬂrmanent file.

Reports will be buhmiffed to include only the annIYQiq requested hy
the chain-nf-rustndy. . The first:seation of the repart will include a
histnry of the samples from receipt to completion. Information i
Presented will he a rross refarence of client sample identification to
a wnique CET sample, the date received, and inclusive dates of
analysis. The second part of the report will include the analytlcal

results, The parameters will be listed with the corresponding results
obtained for the particular samp]p nr group of samples. Methodnlngy
and nnits will he referenced. -~ Alrn, the analytical result section

‘will list groups of analysis (such as Method 624) on a separate sheet

with the date of analysis, detectjon limit, sample 1dﬁntificat1on, and
corresponding results of each compound.

Examples of chain-nf-custody'andireports‘can be found in Appendix VI.
Thege are only a few of the type of reports; however, they are
representative of & majority. If required, the Quality Control
associated with the analysis cénsbeﬁinriuded with the final report.

All Aata pertinent to the darivarion nf results of the andlysjq
performed on the samples inclusive of a chain-of-custody will be’
maintained in an active file for one year. Access to that file will
be limited only tn the project manager and authorized agents of the
client. Files will he archived in storage far a period of not less
than five years unless required té ' retain for a longer period of
time. At A miniwmum, both =x hard copy of reqults and floppy diek will
be used for storage of data. liv ©

ANALYTICAL CAPACITY AND SCHEDULINGi

' : u~v1yt i
I. Pqnipmant and rlaqsware ;? 5%

Our Laboratory is fully aquippéd with all instrumentation
necessary tn fulfi)l this cantract. The equipment list is as
follows: . ‘ T

-3 Ga*-fhfnméfojrabhs with electronic capture, flame ionization,
Nitrongen-Phosphnrus, thermal cnndurtsvaty, photo ~ionization
i 25

detectors, } _ ﬂ R 3
1 ITh Gas Cbramarograph/Mdsﬁ ?pactrnmetar with split/spilrless
injector



IT.

IIT.

1

1

Purge and rtraps

Tntegrétors ar data statjnﬁs

Atomic Absorption Spectrophotometer
Graphite Furnace

FP Toxicity extrantor and pressure rfilter

TCLP extractor with zern head space

-

Sonic NDismembrator

12 Soxhlet extraction stations

Also, enough glassware is available to support phases of
extractions, distillations, and digestions.

Personnel

Currently, the Organics department is directed by John Baur,
while the Inorganics is directed hy Terrie Litzenberger. Under
their supervision are eleven analysts working two shifts. Field
Sampling will be directed by Kenneth Jesneck.

Scheduling

A.

Field Sampling

Field sampling can be performed‘within 48 hours of initial
cantact hy Project Manager. However, the preferable
schedule would be to sample within 8§ days of notice.

Analytical
Standard analytic turnaround will be 14 ralendar days from

receipr of sample intn Lahoratory. Accelerated schedules
can be accommodated by the fonllowing surcharge schedule:

Required Turnaround Surcharqge
24 Hours 3 times the normal fee
4% Hours 2 times the normal fee
& Days 1.% times the pormal fee
14 days Normal fee

N '
We request at least a 24-hour notice before ad%éﬁiikéi 2'7
samples vequiring a 48-hour turnaround service.

A



REFERENCES

Standard Methods for the Examination of Water and Wastewater,
APHA-AWWA-WPCF, 15th Edition, 1980

*Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-020,
March, 1979

Federal Register, Vol 49, No. 209, October, 1984

"North Carolina Water Quality Monitoring Guidance Document for Solid
Wasté Facilities!, Solid Waste Management, Division of Health
Services, SW-1001-87, 1987

"Handbook for Sampling and Sample Preservation of Water and
Wastewater", EPA 600/4-82-029, September, 1982

"Test Methods for Evaluating Solid Wastes", SW-846, 3rd Edition,
November, 1986

"Guidelines for Addressing Fuel Leaks", California Water Quality
Control Board, September, 1985

"Handbook for Analytical Quality cOntrol in Water and Wastewater
Laboratories”, EPA 600/4-79-019, March, 1979



APPENDIX I

RESUMES OF KEY PERSONNEL

J

>

[

LD

)



KRNNETH L. JESHECK

_EDUCATION

North Carolina State University . Raleigh, North Carolina

B.S. in Civil Engineering

 EXPERIENCE

1985 to Present . Chemical & Environmental TechnologY. Inc.

_ _ Cary, North.Carolina .
1, ' LABORATORY MANAGER

* Act as a consultant on env:ronmental concerns
and regulations

* pilot plant,: wastewater, and water facilities
, operation i

* Prepare technical reports

* Data interpretation

* Direct the majority of activities for an

* Management of progects
* Supervisexcleven bench chemiste

o y n¢n¢
1984 to 1985 Bldck & Veatch '
: Asheboro, North Carol;na
LABORATORY TECHNICIAN

* Atomic absorption spectroscopy (flame and
graphite furnace)

* Gac chromatography

* Wet chemistry using Environmental Protection
Agency protocol

‘ ) L ﬂﬂ’»:-
U/ |

(.I.D
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Kenneth L. Jesnheck
Page #2

1983 to 1984

1978 to 1983

Industrial and Environmental Analysts, Inc.
Cary, North Carolina
CHEMIST AND LABORATORY DIRECTOR

Engineer-in-Training License

Groundwater monitoring in accordance with the
Resource Conservation and Recovery Act
Supervised three bench chenists

Atomic absorption spectroscopy

Gas chromatography

Wet Chemistry

*
[

¥ u & ¥

Moore, Gardner & Associates, Inc.
Asheboro, North Carolina
LABORATORY EECHNICIAN

* prafting, pilot plant studies

* Assisted engineers on design of water \_))
and wastewater treatment facilities

Surveying

Atomic Absorption

Gas Chromatography

Wet Chemistry

Sample and data collection

[ B R BN I

PROFESSIONAL SOCIETIES, HONORS, LICENSES

» Grade II Wastewater Treatment Plant Operator

* Grade C Water Treatment Facility Operator

* Member Ground Water Professionals of North
Carolina

ARLOTIS]



JOHN E. BAUR

© . EDUCATION

North Carolina State University ' Raleigh, North Carolina
BS in Chemistry -
Graduated 1980

EXPERIENCE

5/1988 to Present

371986 to 5/1988

Chemicéllﬁ Environmental Technology, Inc.
Cary, North Carolina
ORGANIC CHEMIST

* Perform GC and GC/MS Analysis

* Supervise Organic Department; from
receiving of samples through reporting
the analysis results

* Implement and oversee all QA/QC

* Method Development .

* Marketing for Organic Analysis

Chemical & Environmental Technology, Inc.
Cary, North Carolina
TECHNICIAN - PART-TIME UNIVERSITY STQQENT

* performed wet chemistry tests invelving
distillation, titrations,
& spectrophotometry

* Conducted sample preparation

Quantified specific metal content by

atomic absorption/emission analysis

Worked with graphite furnace

Performed organic extractions

Operated gas chromatograph

Gathered water, wastewater, [$Qil] ] na3?

asbestos/air field samples -

* Compiled data and summary observations for
official reports

L ]

® # Hn



Page #2
John E. Baur

$/1984 to 9/1984

BCHM Eastern

Plymouth Meeting, Pennsylvania
TECHNICIAN - STUDENT

* Performed solids analysis in the
environmental laboratory

)
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TERESA H. LITZENBERGER

. .EDUCATION

Western Carolina University : Cullowhee, North Carolina
BS in Environmental Health -
Graduated 1980 - : ,

1985 to Present L Chemical & Environmental Technology. Inc.
Cary, North Carolina
ASSISTANT LABORATORY MANAGER

* In charge of all Inorganic Chemical
Analysis; Atomic Absorption Spectroscopy.
(flame & furnace), Wet Chemical Analysis,
using all EPA procedures & Quality Control.

* aAssistant Office Manager in data
interpretation. '

4 Schedule daily work activities of Inorganic
Chemists

1984 to 1985 ' ETOH.'Iﬁc. ’
Wilsons, Virginia .
OFFICE MANAGER/QUALITY CONTROL OFFICER

4 Maintained preoduction records

* Complete shipping & receiving reports, and

. general office management

* Set up Laboratory and perform variety of
chemical ‘analysis for Quality Control in a
Fuel Grade Ethanol facility

ARLOT I3



Page #2
Teresa H. Litzenberger

1983 to 1984

1980 to 1982

Black & Veatch
Asheboro, Nerth Carolina
LABORATORY TECHNICIAN

* Wet chemistry utilizing Environmental
Protection Agency protocol

* Microbiological analysis including membrane
filter and most probable number

North Carolina Department of Agriculture
Foed Drug Division
Bonlee, North Carolina

ANALYTICAL CHEMIST

* In charge of field aflatoxin laboratory
for testing farmer's corn and feed

o
1
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BAILER DECONTAMINATION PROCEDURES j

Teflon bailers are cleaned in the Laboratory using the following
minimum cleaning techniques prior to ground water sample collection:

1.

2.

Phosphate-free soap and tap water wash
Tap water rinse

Deiconized, distilled water rinse

10% nitric acid rinse

Deionized, distilled water rinse
Methyl alcohol rinse

Deionized, distilled wafer rinse

Air dry

Wrap to prevent contamination before use (aluminum foil,
shiny side out)

. The bailer line which attaches to the teflon or stainless steel
bailers should consist of either 1) teflon coated wire, 2)
single-strand stainless-steel wire, 3) other monofilament line, or 4) \_/)
nylon rope. In order to avoid contamination, a new segment of one of
the above approved types of line should be used at each well.
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REQUIRED CONTAINERS, PRESERVATION,
TECHNIQUES, AND KOLDING TIMES

ARED!!38
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Federal Register f Vol a4, No. 209 [/ Friday, October 26, 1984 / Rules and Regulations

prescribied in Tulde 1 Any person may
appy Tor a vaiance from the prescribed
preservaliun techmigues, container
materials, and masioum holding times
applicabale 10 sangdes taken from o
spetilic discharge. Applications fur
variances may be made by tetters w the
Regional Admimstrator in the Region in
which the discharge will vecur.
Sufficient dita should be provided 10

assure such variance does not udversely
nlfect the inlegrity of the sample. Such
dirtar witl be furwarded by the Regional
Administrator 10 the Director of the
Environmuental Monitoring and Support
Luburatery in Cincinnati, Qhiu lor
technical review and recommendations
fur uclion on the varisnce upplication.
Upon receipt of the recemmendations
frum 1he Direcior of the Eavironmental

Monitoring and Suppori Luburatury, the
Rq,aon.nl Administratlor may grant o

vuriance applicable to the speciflic

discharge w the upplicant. A decision Lo \_j
approve or deny a variance will be

made within 90 days of receipt of the
application by the Rugiunal

Adminisirater,
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I. Inorganic

Inorganic Parameters

Acidity
Alkalinity
Ash, Percent

BOD (5-Day)
BOD* (20-Day)
Bromide

Carbon Dioxide
Chloride

Chlorine, Residual
Chlorine, Demand
CcoD

Corrositivity
Cyanide, Total
Cyanide, Free

" Cyanide, Ammenable

Dissolved Oxygen
Flash Point (140 F)

Flash Point, Actual
Fluoride

Fluoride, Distillation

Formaldehyde

Hardness, Total
Hardness, Ca or Mg

Moisture, Percent

Nitrogen, Ammonia
Nitrogen, Kjeldahl
Nitrogen, Nitrate
Nitrogen, Nitrite
Nitrogen, Total

0il & Grease

pH

Phenols
Phosphorus, Total
Phosphorus, Ortho

METHODOLOGY

Standard
Methods

15 Edition

402 (4.4d)
403 :
209 .E

507
507
405

406B
4078
4088
409

5084
N/A

412B
4128
412F

421B

N/A
N/A
413B
413A
N/A

3148
311C

N/A

417B
417D
418C
419

*wkx
503A

423
510B
424F
424F -

EPA 1979

SWB4s6

3rd Edition

305.1
310.1

160.4

405.1
405.1
320.1

N/A
325.3
330.2
N/A
410.1
N/A
335.
335.
335.

(W \Y

360.2

N/A
N/A
340.2
340.2
N/A

130.2
242.1

N/A

350.2

- 361.3

352.1
354.1

X kwxx

413.1

150.1
420.1
365.3
365.3

9252

1110
9010
9010
9010

1010
1010

g200

9070

9040
9065

ARLD

—

L]
»
y



Page #2
Inorganic

Inorganic Parameters

Salinity

Solids, Total ]
Solids, Total Volatile
Solids, Suspended

Solid, Suspended Vo]atile
Solids, Sertleable -
Solids, MLSS i
Solids, MLVsSS

Solids, Percent

Solids, Dissclved
Specific Conductivity &
Specific Gravity
Sulfates, Gravimetric
Sulfates, Turbidimetric
Sulfide -
Sulfite

Surfactants (MBAS)

Total Organic Carbon
Total Organic Hal;de
Turbidity

Standard

Metheds
15 Edition

205
‘209A

209E "¢ o
209D
209E
209F
209D.
209E
N/A

209B
208

213E
426A
426C
427D
428F
5724

505
N/A
214A

EPA 1979

N/A

160.3
160.4
160.2
160.4
160.5
160.2
160.4
N/A

160.1
120.1
N/A

375.3
375.4
376.1
377.1
425.1

415.1
450.1
180.1

SWB46

9050

9038

9030

9060
9020

2

g

3rd Edition

<3

R

-
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II. Metals

Parameter

Aluminum

Antimony ,

Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Chromjium,
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury

Molybdenum

Nickel
Potassium
Seleniunm
Silver
Sodium
Thallium
Tin
Titanium
Vanadium
Zinc

Hex

Flame Analysis

Graphite Furnace

N/A
7041
7050
N/A
7091
N/A
7131
N/A
7191
N/A
7201
N/A
N/A
7421
N/A
N/A
N/A
7481
N/A
N/A
7740
N/A
N/A

7841

N/A

"N/A

7911
N/A

Standard Standard
Methods EPA 1979 SW-846 Methods EPA_ 1979 SW-846
303C 202.1 7020 304 202.2
303A - 204.1 7040 304 204.2
N/A N/S N/A 304 206.2
303C 208.1 7080 304 208.2
303C 210.1 7090 304 210.2
404A 212.3 N/A N/A N/A
303A 213.7 7130 304 213.2
303A 215.1 7140 N/A N/A
303a 218.1 7190 304 218.2
303B 218.4 7196 N/A N/A
303A 219.1 7200 304 219.1
303B 220.1 7380 304 220.2
303A 236.1 7380 304 236.2
303A 239.1 7420 304 239.2
303A 242.1 7450 N/A N/A
303a 243.1 7460 304 243.2
303F 245.1 7470 N/A N/A
303cC 246.1 7480 304 246.2
303A 249.1 7520 304 249.2
303A 258.1 7610 N/A N/A
N/A N/A N/A 304 270.2
303A 272.1 7760 304 272.2
303A 273.1 2770 N/A N/A
303A 279.1 7840 304 279.2
303A 282.1 7870 304 282.2
303C 283.1 N/A 304 283.2
303C 286.1 7910 304 286.2
303A 289.1 7950 304 289.2

)



III. Organic Analysis

Organic Group

Purgeable Halocarbons
Purgeable Aromatics

Acrolein and Acrylonitrite

Phenols .
Phthalate Esters
Nitrosamines

Organochlorine Pesticides and PCB's
Nitroaromatics and Isophorone

Haloethers
Chlorinated Hydrocarbons
Purgeables
Base/Neutrals and acids

Non-Halogenated Volatile Organics
Organophosphorus Pesticides

Chleorinated Herbicides

Total Petroleum Hydrocarbons ~ See Appendix V

IV. Hazardous Waste Chéracterization
Parameters

EP Toxicity Leachate Extraction

‘Metals

Organics
Corrositvivity -
Ignitability
Reactivity

Toxic Characteristic Extraction

V. Radiological

Parameters

.Gross Alpha

Gross Alpha & Beta
Radium 226
Radium 228 (Isotope)

VI. Biological Analysis

Parameters

Coliform, Total (48-hour)
Coliform, Fecal
Bioassay

7-Day Chronic

Acute

EPA Method
Number SW-846
601 B010
602 8020
603 8030
604 8040
606 8060
607 8070
608 8080
609 8090
611 N/A
612 8120
624 8240
625 8270
N/A 8015
N/A 8140
N/A 8150

Std. Method
15th Ed. SW-846
N/A 1310
- See Metals - _
~ See Organics -
N/A 1110
N/A 1010

N/A 1210
N/A 1330

Std. Method
15th Ed. Sw-846
703 9315
703 9310
707 N/A
707 8320

Std. Method

15th Ed. SW-846

oAfuli D

908A°
2098C

N/A
N/&

s

9132

N/A
N/A

il
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ANALYTICAL PROCELIJRES FOR
THE DETECTION AND QUANTIFICAT-DOR OF TOTAL PETROLEUM
FUEL HYDROCARBONS AND FU_TL CONSTITUENTS

»

The following analytical procedures z=nd analysis shall be used
for the detection and quantificatic:. of petroleum hydrocarbons
and fuel constituents. These technizrues are to be followed when
analysis is require for evaluation of either a suspected or
confirmed tank leak as presented .n the guidelines. These
analytical techniques cover the ful.l range of petroleum fuel
hydrocarbons from gasoline (C; -Cy,) to jet fuel (Cyy -Cyg), to
diesel (Cg <=C,5) in solid matri::.. Detection of cComplex
hydrocarbon mixtures are best achievezZ using a Gas Chromatograph
with a Flame Ionization Detector (GC,TID).

I. TOTAL PETROLEUM ¥UEL HYDROCARBONS LNALYEBIS

(Low to medium boiling point hyérocarbons)
This includes the full range c= gasoline. This technique
may also be appropriate for mili-T—ary grade jet fuels.

A. Bample Preparation

Soil

Use EPA method 5030, Purge and Trap, (EPA manual SW-
846, April 1984). Polrrethylene glycol (PEG) or
Methanol extraction can be used as a extracting
solvent. Extractions are =zpplicable for the analyses
of both fresh or aged fuels..

B. Analysis

1. Chromatographic operaticms for detection of total
petroleum fuel hydrocarbons without BTX distinction.

Detector: Flame Ionizaticr

Column: 10 Percent SP-210:0 on 80/100 Supelcort (8' x
1/8" glass column). Capill zry coulumns may also be used
as a substitute to improve separation.

ARL G f45
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IX. TOTAL PETROLEUH KYDROC&RBONB ANALYBIS

(High boiling point hydrocarbons) '
This analysis includes the range of diesel motor fuels
and commercial grade jet fuels.

A. Bample Preps:stion e
Use EPA method 5556,M80nioation Extraction, (EPA manual
SW-846, April 1584). Acetone extraction with sample
partitioning 1n. hexsne has been found to be an
acceptable sample preparation, however other
appropriate solvents may also be used.

Wl

B, Lnalysis

“Chromatographic operations for detection of totzl
petroleum fuel hydrocarbons. .

Detector: Flame Ionization

Column: 10 Percent SP-2100 on 80.100 8' x 1/8" glass

supelcoport. Capillary columne may also be used as a
. substitute to improve separation.

Typical Ope:stinq Conditions f

Carrier Gas: Nitrogen or Helium at 30m1/min.
Injector Temperature' 2509
Detector Temperature: 300°C
COlumn Temperature: 40°¢ hold for 3 minutes .
10°C/min ramp rate to 300°C or until at lesst 95
: percent of all components are eluted.

[RICT BT

Quantitioation

,r_Quantify Total petroleum Fuel Hydrocarbons by
intergrating all major peaks within the time period in
which at Jleast 95 percent of the recoverable
hydrocarbons are ,eluted. Calibration shall be bdbased
upon an sppropriate fuel standarad representative of the

- suspect fuel. e : Co

If an appropriate sample for calibratﬂﬁH?@4 Bl ot
exist, as in the case of an aged fuel, calibration



shall be done using a "“non-aged" representative fuel

standard.

hnalysis (cont)
Typical Operating Conditions

Carrier Gas: WNitrogen or Helium at 3oml/min.
Injector Temperature: 250°C

Detector Temperature: 3oo°c

Column Temperature: 40°¢ hold for 3 minutes,
10°C/min ramp rate to 300°C or until at least
95 percent of all components are eluted.

Analysis (cont)

2.

Chromatographic operations for detection of total
petroleum fuel hydrocarbons with BTX distinction.

Detector: Photo Ionization in series with Flame
Ionization.

- Column: Carbopack B/3 percent SP-1500

" rypical Operations Conditions

Carrier Gas: Nitrogen or Helium at 10ml/nin.
Injector Temperature: 200 c

Detector Temperature: 250°C

Column Temperature: 100°C x 6 min. to 225°C at
10°C/min hold 25 min. or until at least 95 percent
of all components are eluted.

Quantification -

Quantify Total Petroleum Fuel Hydrocarbons by
intergrating all major peaks within the time period in
which at least 95 percent of the recoverable
hydrocarbons are eluted. Calibration shall be based
upon an appropriate fuel standard representative of the
suspect fuel.

If an appropriate sample for calibration does not
exist, as in the case of an aged fuel, calibration
shall be done using a "non-aged" reprﬁﬁFnﬁatiwq fuel
standard. b S U



v

III.

IV.

Calibration should be established within the estimated
range of contaminant levels within the sample, based on
odor or sheen or én ‘prescreening measurements (i.e.,
‘combustible gas meter, or I.R. method). Where “non-
detectable concentrations" are reported, the level of

*  detection shall not exceed 10 ppm for soil and 50 ppb
for water.

Calibration should be established within the estimated
range of contaminant levels within the sample, based on
odor or sheen or on prescreening measurements (i.e.,
conbustible gas meter, or I.R, method). Where “non-
detectable concentrations" are reported, the level of
detection shall not exceed 10 ppm for soil and 50 ppdb
for water,

Quantification of Bnn:cne, Toluene, and Xylene (BTX)
A. Bzmple Preparation:

l. Water
Use EPA Method 602 or EPA method 5030 Purge and
Trap, (EPA manual SW-846, April 1984).

2. Soil
Use EPA method 602 or EPA method 5030 Purge and
Trap, (EPA manual sw-a4s, April 1984).

B. Lnalysis

Use EPh method 602 cr 8020, (EPA manual SW-846, April
1984). X -

Quantification of Tetraethyl Lead

Use EPA method 60) or appropriate method in Recommended
Methods for Analysis of Components In AR 1803, Pg. 301.
(2a), or any other Department Health Services analysis
approved under the 1803 programn,

V. Quantification of rotraetﬁlyumead

Use EPA method 7421 Atomic Adsorption/craphite Furnaca
(AA/GF) . ﬂR Oilho
: o

Results shall be reported as Total Lead.



Khalifa, sa:y;' ph.b., Tamplin B.R. Ph.D., Spath, David,
Ph.D., Recommended Methods of Analysis For The

Organic
Components Reguired For AB 1803, Department of Health

Services, State of California, May 1985.
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CHAIN~OF-CUSTODY & ANALYTICAL REPORT EXAMPLES

TS —

ARLOTISI



-

3

)

4 P4 01 Ada) "IALGS MIdwoTy Bud|Q (UoINguIIg
_ {arpedis)
YL TTY) swyy/ seQ :AQ A010:0q7) 20 peatscey|  eus) / meg (amandesh Aq pairbuney
(wrasdeg) (A pamisoey) | sun) 7 Mg {srmmdeg) - Aq peysinbujiey {amindrs) 1 AQ peajeey ]| sy ) neg .ta.....m. uk. painbuljey
-5
(Bonirats) Ag peapoel | swil [ siag {sorandrs) :Aq peynnbutiey {osnioulrsy AqQ peapoey | sun) / nrQ (e mdfFil Aq pesminbupiy
NOILYI0T NOILVLS $ m ML | 21vQ | 'ON"YVLS
SWINIVL 14
SHUYNIN

10 (aminds) 1543 VINYS

‘ON

AWVYN LIIMOHd] °"ON TOYd

1D JENISNPU) SPUIMPOOM V201

QHO0J23H AQOLSNI 40 NIVHI 11642 ON ‘Ae) m—u

Juf *ASojouyda) [HuIWUCNAU] B (e



[ﬂ E Chemical & Environmental Technology, Inc.
ENVIRONMENTAL LABORATORY SERVICES

JOHN M. OGLE - . P.O. BOX 12298
PRESIDENT - ' : ’ : ‘ RESEARCH TRIANGLE PARK. N.C. 27709

. S : S PHONE (919) 467-3090

FAX (919) 467-3515

APRIL 19, 1589

Client:
Company:
Address:

Re: Project Information

- SAMPLE, HISTORY

CLYENT ID (CET SAMPLE. . ., DATE RECEIVED DATE ANALYZED

EFFLUENT 23966 .- 3-30-89 3-31-89 TO 4-17-89

" ANALYTICAL RESULTS-1

PARAMETER . = . METHOD-2 . EFFLUENT. -
" BOD . . . - 405.,1 4 . .
CYANIDE L 335.3 <0.01
NITROGEN, AMMONIA . . 350.1 . 0.48
PH y 350.1 . 6.5
- SOLID, SU°PENDED . ."160.2 ‘ 19
"~ CADMIUM B 213.2 T 0.094
- CHROMIUM, TOTAL. . 218.1 o 0.006
COPPER R 220.1 o 0.042
LEAD - 239.2 0.001
MERCURY . 245.1 0.0003
" NICKEL C.249.1 0.293
S1LVER .272.1 0.01
ZINC o 289.1 0.12

J - ALL RESULT UNITS ARE EXPRESSED IN MG/L, EXCEPT
"Hl.lll!!.ll.‘li.‘l.ll-UIJITS
2 - FEDERAL REGISTER, VWOL 49, NO, 209, OCTOEER 26, 1984

CHEMICAL & ENVIRONMENTAL TECHNOLOGY

TERRIE LITZENBERGER [RI:T0} {53
 ASSISTANT LABORATORY M ANAGER

TH 1-/ hws



CIE

JOHN M. OGLE

PRESIDENT

Client:

Company:

Address:

Re: Project Information

SAMPLE

CLIENT JD CET SAMPLE
MW=1 22550
MW-1-22" 22551
SB-2-12" 22552
sp-2-17" 22553
SB-4-12" 22554
$B-4-17' 22555
MW-2-22" 22556
MW-2-27" 22557
SBE-8-17" 22558
Sh-8-22" 22559
S$B-9-25" 225€0
HA-} 22561

HA-2 22562
HA-3 22563

HISTORY

DATE RECEIVED

!
mwmwwwwc;awumwum

NNONMMONMNRNNOVDNNRDRDLDN KRR
1 1 !
11 1
PO ®od

DODOVODVLOLOYVLOLLOYLOYLD

Chemical & Environmental Technology, Inc.
ENVIRONMENTAL LABORATORY SERVICES

P O.B0X 12298
RESEARCH TRIANGLE PARK, N. C. 27709
PHONE (919} 467-3090

FAX (919) 467-3515

FEBRUARY 27,

1989

DATE ANALYZED

2-22-89
2-13-89
2-13-89
2-123-89
2-13-K9
2-13-89
2-13-89
2-13-89
2-15-89
2-15-B9
2-15~-8¢9
2-15-89
2-15-89
2-15-89

ﬂRhUJiSQ

)

TO
T0
170
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

2-23-89
2-20-£9
2-20-89
2-20-89

2-20~-89

2-20-89
2-20-89
2-20-89
2-20-89
2-22-89
2-22-89
2-22-89
2-22-89



¢ PAGE w2 | e
M2661-22563
FEBRUARY 27, 1989
. -_:_-H‘i.i,_,.-f EN

NALYTICAL RESULTS-1

HYDROCARBON HIGH-'

. CLIENT ID o {METHOD 35501 2,2 - 7
Mvi-1-221 o , 134
SE-2-312! 0y - 418
SB-2-17" - <0.1
Ee=-4-12"' 0 <0.1
SE-4-17" A . - <0.1
MW=-2-22t o , <0.1 .
My=2=27" PR : <0.1
ShH-g=-17" b L 0.1
SE-g-22¢ A .. . <0.1
SH=4-28" e . 617
HA-1 o . 422
HA=? ot . <0.1
HA=-3% o <0.1 *¥

R 1 - ALL RESULT UNITS ARE sxpnsqqan IN MG/KG S
2 - "GUIDELINES FOR ADDRES °INO FUEL LEAKS", CALIFORNIA WATER QUALITY
CONTROL BOARD, SEPTEMBER, 1985 o

3 - HYDROCARBONS IDENTIFIED A° VAR°0L

-{'::I

“**16 UNIDENTIFIED PEAKS

i CHEMICAL & ENVIKONMENTAL TECHNOLOGY

S\ & %"V

JHN E, BAUR

| e GANIC CHEMIST
JEB/bws o I o
gl !
o L
o ARLO} IS5



BASE/NEUTRALS AND ACIDS

Client 1ID: MW-1

Parameter

Acenaphthene
Acenaphthylene
Anthradene .
Henro{a)anthracene
Benzo{b)}fluoranthene
Benzo(k)rfluaranthene
Henzo(a)pyrene

Renzo{ohi Jperylens
Bis(2-chloroethyl)ether
His(2-choroethoxy)methane
‘Bis(2-~thylhexyl)phthalar
Ris{2-chlaroisopropyl )eth
4-Bromophenyl phenyl ethe
Furyl benzyl phthalare
2-Chloronaphthalens
4-Chlarophenvl phenyl eth
Chrysene
Idiben=o(Aa,h)anthracene
Di=-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
t,4-Dichlorobenzene
3,3'-pDichlorobenzidine
Niethyl phthalate
Dimethyl nhthalare
2,4-Dinitrotoluene
2,6-NDinitrotoluene
Di~n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlornethane
Idenn(1,2,3-cd)pyrene
Isophorone
2=Methylnaphthalenes
Naphthalene

Nitrobenzene )
N-Nitrosodi-n-propylamine
Phenanthrene

Pyreéene
1,2,4-Trichlorobenzene

Analysis Method: 625
C&ET Sample:22550

Date Analyzed:

BASE/NEUTRALS
Detection
Limit(uwg/l)

0
10
10
10
10
10
10
10
10
10
e 10
er 10
r 10
10
10
ar 10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2-22-8%

Results(unq/1)

ND
ND
WD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND °
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND _
ARROG 1D
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Page #2

BASE/NEUTRALS AND ACIDS
Analysis Method: 625
C&ET Sample:22550

s _ ~ ACIDS
_ .Detection

Paramerer Limit{ugs1)
4~-Chlorn~-2-methylphencl 10
2-Chlorophenol 10
2,4-Dichlorophenol 10
2,4=-Dimethylphenol’ 10
2,4=-Dinitrophenol 50
2-methyl~4,8-dinitrophenol 60
2-Nitrophenol 10
4-Nitrophenal . 50
Pentachlorophenol §0
Phenol 10
?,4,6-Trichloraphenol -

NI) -~ Nat Detected

Federal Reqister, Vol. 49, No. 209, October 26, 1984.

10

Results{ug/l})

ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND

AR4O01 157
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Chemical & Environmental Technoloqgy, Inc,

P. 0. Box 12298

Research Triangle Park,

1. Inorganic Parameters Detection Limit

Acidity
Alkalinity
Ash, Percent

BOD (5-Day)
BOD (20-Day)

Bromide

BTU

Carbon Dioxide
Chloride

Chlorine. Residual’
Chlorine Demand
coD

Corrositivity

Cyanide, Total
Cyanide, Free
Cyanide. Amenable

Dissolved Oxygen

Flash Point (140 F)

Flash Point,

Fluoride
Fluoride,

Actual

Distillation

Formaldehyde

Hardness,
Hardness,

Moisture,

Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,

Total
Ca or Mg

Percent

Ammonia
Kjeldahl
Nitrate
Nitrite
Total

0il & Grease

pH
Phenols

Phosphorus,
Phosphorus,

Total
Ortho

1.0  mg/l
1.0 mg/1
1.0 mg/1
1.0 mg/1
1.0 mg/1
1.0 mg/1
1.0 mg/1
0.01 mg/l
0.01 mg/l
1.0 mg/1
0.02 mg/1
0.02 mg/l
0.02 mg/l
0.1 mg/l
0.05 mg/l
0.05 mg/l
0.1 mg/1
1.0 mg/1
1.0 mg/1l
0.02 mg/l
0.02 mg/l
0.01 mg/l
0.01 mg/l
0.05 mg/l
1.0 mg/1
0.001 mg/l
.01 mg/l
0.01 mg/l

N.C.

Price Schedule

27709

Price

6.75
6.75
11.00

20.00
25.00
15.00
25.00

7.75
7.00
7.75
45.00
11.00
40.00
27.50
42.00
30.00

9.00
11.00
9.50
18.76
42.00

8.00
10.00

9.00

15.00
18.00
20.00
10.00
38.00

20.00

5.00
20.00
20.00
15.00

ARLD
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Salinity : 1.0 mg/l ' 6.75
Solids, Total 1.0 mg/l - 6.75
Solids, Total Volatile 1.0 “mg/l 11.00
Solids, Suspended 1.0 .mg/] 6.75
Solide, Suspended Volatile 1.0 mg/l 11.00
Solids, Settleable 0.5 ml/1l 5.00
Solids, MLSS 1.0 mg/l 9.00
Solids, MLvVSS 1.0 mg/l 11.00
Solids, Percent —— e e 11.00
Solids, Dissolved +1.00 0 mg/l 9.00
Specific Conductivity. - 5.00
Specific Gravity - o ' 9.00
Sulfates, Gravimetric - 1.07 mg/l 25,00
Sulfates, Turbidimetric 1,01 mg/l 9.00
Sulfide Q.3 mg/l ' 10.00
Sulfite : 0.1 mg/l 9.00
Surfactants (MBAS) . : 0.001 mg/l 20.00
Total Organic Carbon 0.5 mg/l 30.00
Total Organic Halide 0.005 mg/1 _ 65,00
Turbidity 0.0

1/ NTU 5.00

JI. Metals Analysis ":affW

NOTE : For soil samples, add $25.00 for digestion and/or sample
preparation. I - :

I
v b

Flame Analyéiéfﬂf AGraphife Furnace

Parameter Pet. Limit Price Det. Limit Price
Aluminum : 0.10 mg/l 8.00 = 0.003 mg/l1 12.00
Antimony .0.20 mg/l 8. DO 0.003 mg/1 12.00
Arsenic X 0.001 mg/l 25.00 -
Barium 0.10 mg/1 8 00 0.002 mg/l 12.00
Beryllium ' ©C.005 wmg/l - B.DO 0.0002 mg/1 12.00
Cadmium 0.005 mg/1 8.00 0.0001 mg/1 12.00
Calcium - 0.0 - mg/l .8.00. - '
Chromiunm : - 0.05 mg/l . 6.00 © ! 0,001 mg/l 12:.00 -
Chromium, Hexa 0.05 .mg/l " 8.00 - 0.005 mg/l ' 12.00
Cobalt 0.05 mg/1l 8.00 . 0.001 mg/l 12.00 -
Copper 0.02  mg/l &.00 0.001 mg/l 12,00
Iron 0.03 mg/l 8.00 0.001 mg/l 12.00
Lead 0.10 mg/l 8.00 0.001 mg/l 12.00
Magnesium 0.001 mg/l 8.00

Manganese 0.0 mg/l 8,00 0.0002 mg/1 12.00
Mercury 0.0002 mg/l 25.00

Molybdenum 0.10 mg/1 8.00 0.001 mg/l 12,00
Nickel 0.04 mg/1l 8.00 0.001 mg/l 12.00
Potassiunm 0.01 ng/l 8.00 ‘

Selenium . 0.002 mg/l 2;8 ,
Silver 0.01 mg/1 8.00 0.0002 mg/1 of ¥ ¢

\_/ Sodium . 0.002 mg/l 8,00 0.0002 mg/1 12,00



Thallium .10
Tin 0.80
Titanium 0.40
Vanadium 0.20
Zinc 0.005

I1I. Organic Analysis

Organic Group

Method
Method
Method
Method
Method
Method
Method
Method
Method
Methoqd
Method
Method
Method
Method
Method

Total Petroleum Hydrocarbons
Unknown Contaminate

601
602

603 :
604

606

607

608

609

610 (GC)

611

612

624

625

8240

8270

mg/1
mg/1
mg/1
mg/1
mg/1

Low Boiling Fraction
High Boiling Fraction

Drinking Water Pesticides and

Herbicides
Trihalomethanes

GC/MS Prices upon request for any

Note:

8.00
8,00
8.00
8.00
8.00

0.001
0.005
0.010
0.004

Price

100.00
62.00
5G.00

106.00

125.00

100.00

150.00
75.00

150.00
75.00

100.00

155.00

325.00

150.00

350.00

120.00
50.00
75.00

140.00
35.00

These prices are for water analysis.

mg/1l
mg/l
mg/l
mg/l

additional analysis

12.00
12.00
12.00
12.00

Prices will he less

if multiple methods are performed simultanecusly on the same

sample.

preparation.

For soils and solid samples, add $25.00 for



-

\_/

1V. Hazardous Waste Cha;gcterizafibn

Parameters

EP Toxicity Extraction
Metals
Organics

Corrositivity

Ignitability

Reactivity ' o

Toxic Characteristic Extraction

Inorganic Scan
Gross Alpha

Gross Alpﬁa & Beta
Radium 226

Radium §28 (Isotope)
FCB

0il
Water & Soil

V. Biological Analysis

Parameters

Coliform, Total (48-hour)
Coliform, Fecal
Bioassay '

7=-Chronic

Acute

- price

. 75.00

" 140.00
17140.00

40.00

7 25.00
“ 75,00
35100.00
' 160.00
35,00

-2 50,00

75,00

.2100.00

- §0.00
" 75,00

ARLD 162



¢ et gpehe
APPENDIX VIIX

TERMS AND CONDITIONS

i 1 e f
b
L.
L STELHE A
7 O | ;:
i
s
.. a4t .y
1 R
i
'
i & i
EAR Y
1. g T g A
h It el
] v
T
- et Ha
G i
il

nH [,_"g' ¥

63



. 2. DELIVERY:

STANDARD TERMS AND COHDITIONS

1. CLIEMT SiMOLE DOCUMENTATION: Chemical & Environment3! Techndlogy, Inc. requires written client work instructions with
cxch comple to be analyzed. These inttructions, at 3 minimua, shall include the following information: cample descriptior
analyses required, or other dita pertinent to the sample that would be useful to laboratory personnel; name of technical \\__,J
zontact, purchacing order number, billing sddress if different from mailing addrece and telephone number,

IN THE EVENT THAT THE SAMPLE(S) SUEMITIED CONTAIN HAZARDOUS/TOXIC SUBSTAMCES, THE CLIENT SHALL ADVISE CHEMICAL &
EMVIRONMENTAL TECHNOLOEY OF THIS FACT IN TS WORK IMSTRUCTIONS AND SHALL CLEARLY MARK EACH SAMPLE CONTAIHER ACCORDINGLY.

Tha normz) testing period for is two (7) weeks from the date that the sample and work instructions are
recoived by Chemical & Environmental Technnlogy, inc. Interim resuits may be obtained either verbally and/or by facsialie,
with final report iscsued ?-2 days aftervards,

Any somple delivered to the lahoratory after regular business hours 3:00 p.a. Monday-Friday) will not be entered into

the systes until the next businace day

3. RUSH AMALYSES: “Expedited seryvice iz avzilable for clients with an urgent need for test results. [his service is offered
with a surcharge on the list fee for the test(s) to be performed, cubject to the approva) of the responcible laboratory
a3nager, The analytical time ic for norazl working days (Monday through Friday}.

24 hours 200% Surcharge
4" hours 100% Surcharge
d.-,.-. 154 Surcharge
$ day 50% Surcharge

4. PAYRENT TERMS: Payment prior to the release of tect data is required of all clients, except those with an approved and
current account. Payment teras Tor clients with an established account is net 20 doys AFTER WHICH A 1.5% PER MONTH SERVICE
CHARGE 1S ADDED YO THE UNPALD DELIMQUENT BALANCE.

In the event that a delinquent account is turned over to a Coammerciz] or Legal collection process, the client shall be
liable for 211 reasonable costs and fees incurred by Chemical & Environmental Technology, Inc., to collect the asount owed.

S. COLLECTION OF SAMPLES: For those clicnts outside the range of the laborztory's pick-up service, Cheaical § Environmen
lechnology, Inc., will provide appropriate sample containers without charge, except that clients requesting expedited
delivery of containers will be charged for this service as part of the inveice for analytical work parformed. The client
will be billed for unreturned cample containers as separate charge. It is tha responcibility of the client to ensure proper
campling, 2nd to bear the coct of forwarding samples to Chemical & Environmental Technology, Inc., in accordance with proper
preservation a storage protocol. Chesical & Environmental Technology, Inc., will only be recponcible for cample integrity if
the campling haz been performed by ite personnel.

6. REVENTION OF SaMPLES: Samples

snalyzed will be retained by Chemical & Environmental Technology, Inc., with the following
achedule: -

IYPF OF SAMPLE RETFHTION PERIOD

I'otable Water None

Wastewater & Sludge 1 days
Foods - Perishables 1 days
A11 othar zamples W days

211 <amples containing harardous/toxic compounds, requiring special hendling for dicposal, s ..hall be returncd to the
climnt with the test report tor those saaples,

Y. ORDER OF PRECEDENMCE: In the cvent of 3 conflict batween the terms and conditions stated herrin, and those which are part
of the customer order, Chomical § Fnvironmental lechnology, Inc., standard terms and conditions are dermed to take precedence
unlezs atherwise agreed to in writing by Chemical § Favironmental Jechnology, Inc. -

S, NARRANTY ANO LINITATION OF LIABILITY: CHFMICAL S ENVIRONMENTAL TECHNOLOEY, INC., WARRANTS OMLY THE ACCURACY OF THF TFST
BESINT DATA FOR THF SAMPLE(S) ANALYZFD. CHFMICAL & ENVIRONMENTAL TECHNOLOGY, INC., DISCLAIMS ANY OTHER WARPANTY EXPRESSED OR
1401 LED, IHCLUDING THE FLTNESS FOR INTENDED PURPOSE OF MERCHANTABILITY OF SALD DATA. g Q‘ L Q 1| 6 I

THE CLIFNY ACKNOWLEDCES THAY JI HAS READ, UNDFRSTANDS AND ACCEPTS THES WARRANTY, AND ACGRE ‘MM‘r i L
ENVIRONMENTAL TECHNOLOGY, [NGC., LIAEN ATy SHALL BF LIMITED YO THE RETESTING OF SAMPLES IF UM REEXAMINATION OF THE DATA,
HEMICAL & ENVIROHUNENTAL TECHNOLOCY, INC., IH [TS SOLE JUDGMENT, DETERMINES THAT THFRF 1S A DFFICIENCY IN THE DATA. THE
CLIENT FURTHER AGREFS THAT CHEMICAI & ENVIRONMENTAL TECHNOLOGY, INC.. SHALL NNT PF HELD LIABLE FOR CONSEQUENTIAL OR
IHCIDENTAL DAMAGES IN COMNECTJON WITH THE TEST RESULY © 1CAL & ENVIROMMFRTAL TECHNOLOEY, INC.,
SHAIL BE [MDEMSIFIFD AND HELD HARMLFSS AGAINSET ANY THIF TION WITH THE TFST PFSULTS DATA OR 1TS USE
2Y THE CLIENT, UNLESS SUCK DAMAUES OR CLAIMS RESULT FR( S EMVIRONMENTAL TECHNOLOGY, INC.

)



AVTEX FIBERS FRONT ROYAL INC. .
VIEX FIBERS BITE

R § 1

S A

| APPENDIX G
CONTRACTOR SAFETY PLANS

ADMINISTRATIVE ORDER
Docket No. I11-90-01-DC

Prepared for U.S. Enviroomental Protection Agency
Hazardous Waste Management Division

Region III

November 7, 1989

AVIEX FIBRERS FROHT ROYAL INC.
Kendrick Lane
P.o. Box 1169

Front floyal, Virginia 22630
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APPENDIX G

CONTRACTOR SAFETY PLANS

This appendix contains safety plans specific to the activities of each on-
site clean up contractor.
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AVTEX FIBERS FRONT ROYAL INC,
AVTEX FIBERS SITE

WORK FLAN

_nmm ANDSAFETY PLANS -

S. D Mycmincludcuhcalmlndnfc L ) guzﬁ-mofﬂnwort forPCB cleanup; and
Chemical Waste Managementincludess nlthlndnfe ty plan asscction 2,6 of the plan toremove

hawdmwastcindmmsfmm lhcnlc bothuclontcdinucﬁm Tofthe Warkplan

pr
B T

Ammm m
"ndumwmmx |
- -wﬁﬂﬂk:
0.5 Bk P gy
" Ry

--mmmmmwmmammmma -

L el |

. P.OBal® -
.qumwmnﬁumw
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‘Sample Site Safety Plan -~

*
L]
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G,

- BITE GArETY OFPICIR Dave Bichsal
PUBLIC IHFORMATION OPrPICrn___Lynn Frits

sLCunR1TY OFrIce Dave Bichsal

. RECORDXEEPLR ve Bichsel{Hark Roberts
PIMANLIAT. DFPILER %EE%EE% ég i%;;ég;é;;ﬂ
FLELD TEAM LETADEA_ Qave Bichsal/May obarts -

‘Waather conditiona

g

BITE DESCAIPTION : . :
bate_Novemher 6, 1989 Location Avtex Fibers, Front Royal, VA

Beaatds__Polychlorinated Biphenyls’

Area affeciad Sub 1ok Nortisesr DTk ARSI T roeee oo
K Irangformey Storages araa, Ralil water aswer syaten.

Suceounding pcputattoq_Ann;ngima;;%g_fiﬁﬁb ) ) - _

Topdgraphy In te, Shenandoah Rivar VAlley, Horchwestert, VA =

[d de

Additional Intormatioc lant is @n ongoin ustrisl mﬁnuhctuuer

nf :E:%ﬂﬂlmg' rayon, Io addition, gIam; TeNOVATtIOons

Aré DE1n mplet .

ENTRY 08JSEC2IVES « The cbiaotive of the initial cnt.r{ to the contaninutad
akus 18 o (qescribes 20tions, tsdcy $9 _Dbe zccampl gshads t.o“ Ldingup
ontaninated so monito nditions ' val and diaponal o
nated materials from affectad areas, poat eleanup gampling to
= eoture._that ATL congaaination hes been Tempvedr oo

QHSITE ORGANIIATION AND COORDINATION « The following petsonnel ate
designated to catry out the stated Job functicons on site. (Noter One
Pecacn zay cagpy Out mOC than one Job funckien.) :

PROJECT TRAR LZADER____Lynp Fritz” .
SCIEUTIFIC ADVISOR__JIas Xelly :

FIELD TEAN HEMEER)

e 5 AU ST
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" De ONAITX COUTROL o | .

Becurit

PEDERAL AGZNCY ARPS_{1.90.! EPA. HI0SH)

e ‘e S —— ;
S3ATS AGEACE AZIS oo '

i L Y

LOCAL AGEHCY R2r8 — - -

S . e

RNyt S iy . Y

CONTRACTOR(E) — — —

A1 pesasane) arelving ev ‘opni\lug She slhe ahould leg 1n and wub sllh the
:«::ﬁkunu. ML uumm on ma lun be eleazed through Ahe Project Taan
SAGeL.

: har hasn deslgnabed ta esnedinsbe
acogns gOANIel and eseusiny oA sits. Asda petinmetek has uqon nob-blldhuc
at digtanca of dasoriprie n 4 arest)Ayeex prov erimeter
u:h !encu and gaurd sarvices. xclusion zones we een

Lalebld '
Mo muthouacd puun should lu v&thu\ shis ates.

The enaite Lammand Post’'and staging ares have been esbablished ad

8. D. Myers off{ ca/supply truck adjscent to Avtex hboutory bu IIEI

the prevalling wind conditicns ara | _N/A + Inls uoauon is wpuwind
Leom the Exclusion Sane.

Contzol boundarfes have haea ¢atabiished, and the Excluslea fane (thc'
soncanifjatea 4TUR), Rotline, GCONTAALRALLION Keguccion icne, And IU?PO!% tons

{clean acss) havs besn 1dentilled and deslgnated as folleva; __fdesoeibe
undyries and/o [ ap of controlled ares)

Data includgd in the work plan,

S

Thess lmmnclu ate $dentitied bn - |g ;nm,gf jones: Jee.; ggunauz

spa = £1¢ conen »

te.

|:e sreas plus & mﬂﬂ_
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8. EASAND RVALUATION e e | : |

-the follawing substance{e} ace kdun of SUSDICEEd Lo be en alko.
* haxards of each ate identifled, o | en site. The pelasey

ubatances Invely . [ tie Known) il ards

: foal '
'_m_&—'—l___ggush.?g;im?e? gt e ——— STV ETE sm—

1-1-1 urchased 100% -
b

*

" oy e 1_-:- :—— ._-i-___.

the fallowing JM'MMMI haraeds au enposiod on oltes - 1“3'" i;m wey :
ground, unevan tergain, ete,) ogcn tunchu and slippery ground.

- _—

fasagdous aubtunec inlocmation Lormfa) !ar tha tnvnived subetaneo{s} nv.
- been complstad and are attached,

Jo DRRSORAL PROTECIIVE KausRuENT

Sased on evaluation of potential hazagds, the tonewlng'iwdc oé pnmiui'
protection hava bheen deaignated for tha applicable wotk azeas of tasksi

JLogatton . ged ; © Javel of Provgenten
gxclusion Sona  oExgavation ‘A8 € (23 oim
mAtucr Desoneanination A3 coD
' e 7 o, A . B ¢ [}
Cohtantnation  —————— A 8 € D Other
geduction Sone P ————— A B € D Othet

spanifin prabective equipaens fe7 anoh Levsl of nﬂ“u'on 1s so Zullowss

Leved & pullvceneappniasiag suls = Level © jgulesh geae feybe) .
: EOA e v " 2ull=fAge QANISRSCSASO.
. ] Y . ) + — —
PLE N . T . Sm—
— e .’ ) - - —
L . . L
tevel &'  splasn sype) Level B Disposable Coveral
. - JCoA e . afet asses
. - — Cloves .
| - “Bhos Trotection e
TRty . . L

Onher _Sce Btum—hg'iigé 'ufcty  plan

g —
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B, couxyuzearIoN ssoczoonssd - o

Channed haa been dezignated a0 the gadlo tngumey o pumm-x m the
Exolusion Tane. m ather ansite Mnuulntuu will use ohtnasl
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