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No. 19 continued

and a scaled up versiom could be considered as a bulk reduction process fnr restoration
of sites contaminated witi- chlorinated organic c~urmunds including other DOD Herbicide
OrAnge contaminated sites. Sensitivity analyses of six variables (geographic) location,
soil quantity, electrical power prices, labor, capital equipment use charge, and -
transportatin) were performed to estimate the cost for conditions other than those
found at NCBC. The cost to treat one ton of contaminated soil using a scaled up system,
based on treatment of 20,000 tons at NCBC, is $402/ton. The process many have application
for treatment of other chlorinated organic ciamounds. The process may have unique

* application in geographical areas where incineration would not be accepted.

One negative aspect is that the photolysed solvent rewmins a hazardous waste and must be
. , handled appropriately. Additional R&D is required to establish an alternate photolysis

unit to overomie the problem.

This report is organized into four volumes: Volume I presents the final report on the
performance of the Thenmal DesorptionVUltraviolet Photolysis procem for use in

Sdecontaminating soil containing Herbicide Orange/Dioxin. Volume II contains appendices
A through 0. Volume III contains appendix P. Volume IV contains appendices Q thrcugh V.
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PREFACE 1111i

This report was prepared for the Air Force Engineering and Services
Center, Engineering and Services Laboratory, Tyndall AFS, Florida, under Job
Order Number (JON) 2103 9027. The principal contractor, EG&6 Idaho, Inc., is
the prime contractor for the Department of Energy, Idaho National Engineering
Laboratory. The major subcontractor for the project is the International
Technologies Corporation, Knoxville, Tennessee.

This report is organized into four volumes: Volume I presents the final
report on the performance of the Thermal Desorption/Ultraviolet Photolysis
process for use in decontaminating soil containing Herbicide Orange/dioxin.
Volume II contains appendices A through 0. Volume III contains appendix P.
Volume IV contains appendices Q through V.

Other contributors to this report include: E. Alperin, W.A. Prop,
A.E. Grey, D.L. Miller, N.3. Welland, 0.3. Harvego, N.D. Williams, and
G. Peterson.

This report has been reviewed by the Public Affairs Office (PAO) and is
releasable to the National Technical Information Services (NTIS). At NTIS. it
will be available to the general public, including foreign nationals.

This report has been reviewed and approved for publication.

TERRY 1. STODDART, Maj, USAF, BSC THOMAS J. WALKER. Lt Col, USAF, BSC
Chief, Environmental Restoration R&D Chief. Environics Division

F. THOMAS LUBOZYJ¥ , ¶SAF, BSC LAWRENCE D. OKANSON, Colonel, USAF

Chief, Environmental Engiheering Branch Director, Engineering and Services
Laboratory
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REQUEST FOR AND EPA AUTHORIZING LETTERS

FOR AIR FORCE ENVIRONMENTAL RESTORATION TECHNOLOGY,
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Exhibit I Letter from Hazardous Waste Program transmitting

technical information for USAF research and test

evaluation ................................................. 3

Exhibit 2 Letter from the EPA to Colonel Boyer at Tyndall Air

Force Base ................................................. 5

The documents contained in this appendix were published according to their
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Appendix A, Exhibit I

bcc 1. F"JConer
F. C. Fogarty

P.O. BOX 1825. IDAHO FALLS. IDAHO 83415 T. Hl. Smi~th.~%
Central Files
H. 0. Williams File

March 14, 1985

Mr. Paul des Rosier
Deputy Chairman, Dioxin Disposal Advisory Group
Environmental Protection Agency
401 H Street SW
Washington, DC 20460

TRANISMITTAL OF TECHNICAL INFORMATION FOR USAF RESEARCH AND TEST EVALUATION

-HDW-4-85

Dear Mr. des Rosier:

Based on previous discussions with the Dioxin Disposal Advisory Group (DDAG)
and following the guidance provided by DDAG, EG&G Idaho, Inc. has prepared
the attached document for review by ODAG. The document presents technical
information concerning the Research Test and Evaluation activities of the
United States Air Force (USAF) Environmental Restoration Program for former
qerbicide Orange storage sites.

haptain T. L. Stoddart, USAF, Engineert*ng Services Center, (HQ AFESC) has
arranged for a presentation of this infbmation to the DOAG in Washington,
DC, on March 21, 1985 at 1000 hours. Representatives of EG&G Idaho, Inc.
and its subcontractors, the IT Corporation and J.M. Huber Company, will be
present to provide additional information or answer questions as they arise.
Enclosed are eleven copies of the document for you to distribute at your
discretion.

On behalf of the USAF Engineering Services Center and our subcontractors,
we are pleased to present this information to you and will look forward to
further discussions on March 21, 1985. If questions arise prior to that
date, plea.se contact re at FTS 582-1763 or K. L. ;alccrer at FTS 583-15E9,

Ve truly yours*

H. 0. Williams
Senior Program Specialist
Hazardous Waste Program

m:3



ftrch 14, 1985
Mr. Paul des Rosierx~WW-85

,gt 2

ag

Enclosure:
as Stated

cc: I. Aoki, DOE-ID
H. Cook, EPA
K. Kleveno, EPA
J. McGraw, EPA
T. L. Stoddart, Captaih, USAF
J. 0. Zane, EG&G Idaho (w/o Enclosure)
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Appeuua.x As bxt.Xioi.ti .

AM UNITE STATES ENVIRONMENTAL PROTECTION AGENCY
. JWAS~MNTON. C. zO4O-

S10I WASTI ANO SWEROINCV AfSPONS

Colonel Robert Boyer
HO AFESC/RD
Tyndall Air Force Base, FL 32403

Dear Colonel Boyer:

We have reviewed your document entitled OEnvironmental
Restoration Technology--Research and Test Evaluation,0
informing the Environmental Protection Agency (EPA) of your ,
intent to treat soils contaminated with 2,3,7,8-tetra-
chlorodibenzo-p-dioxin (2,3,7,8-TCDD). We understand that
you wish to conduct a series of research tests on less than
3,700 pounds of soil (less than two tons, or two cubic yards)
contaminated with approximately 200 ppb of 2,3,7,8-TCDD.
The 2,3,7,8-TCDD-contaminated soil is located at the Naval
Construction Battalion Center (NCBC), Gulfport, MS, the site
of the research tests. we also understand that you plan to
destroy the 2,3,708-TCDD in the soil by testing two treatment
units for approximately three to five weeks. The two units
are: 1) thermal pyrolysis using the Advanced Electric Reactor
developed by the 3. 4. Huber Company, and 2) thermal desorption
followed by ultraviolet light destruction, developed by the
IT Corporation. Because the destruction tests are being
conducted for research purposes, you have requested a waiver
from notification under 40 CFR Part 775.

On March 21, 1985, the DioxiA Disposal Advisory Group (DDAG) -
met with the U.S. Air Force to discuss the details of the planned
research and evaluation studies. As a result, the DDAG determined
that the proposal involves potentially feasible technologies, that
the technical, safety, and environmental factors have been
adequately addressed, and that the research activities will provide
useful information in the destruction of 2,3,7,8-T-CDD-contL-.-irnatcd
soils. Thus, a research waiver from the notification requirements
under 40 CFR Part 775 is hereby granted to the U.S. Air Force
(HO AFESC) to conduct the research tests. The waiver is being
granted since the quantity of soil is small, the equipment being
used for the research is pilot scale, and the tests to be conducted
are of short duration. If testing should continue beyond
July 15, 1985, the effective date of the RCRA dioxin regulation
(50 FR 1978-2006; January 14, 1985), the activities will be
subject to the provisions of that rule.

5SS



Your research at Johnston Island, however, will occur after
July 15, 1985. AS such, it will be subject to th* RCRA dioxin
listing. As discussed with members of your staff, EPA is
proeedinq with the preparation of a research development and
demonstration perait. It you have any questions, please feel
free to contact Dr. Howard Fribush, Office of Solid Waste, on
(202) 475-6678.

Sincerely yours,

Jack W. McGraw
Acting Assistant Administrator

cc: Captain Terry Stoddart
HO AFESC/RDVW
Tyndall Air Force Base

6



APPENDIX B

REQUEST FOR AND EPA AUTHORIZING LETTERS

FOR DIOXIN-CONTAflINATED WASTE DISPOSAL

Exhibit 1 Air Force letter requesting EPA approval of disposal

of TCDD contaminated waste..................................9

Exhibit 2 EPA letter to Air Force regarding disposal of waste

materials contaminated with 2,3,7,8-TCDD......................11

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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Appendix R, Exhibit 1

DEP9ARTMENT OF THE AIR FORCE0 APR 25 us,

Notification of Disposal of T00O (Dioxin) Contaminated Vesta from Air Force
Knviroemntal Res toration Activities

Mr. Jack MceGraw
Acting Assistant Administrator for

?estirJdes and Toxic Suabstances
U.s. hvirommntsl. Protectios Agency
Wa terside HIall
401 'M" Street, S.W.
Washington D.C. 20460

I* The U.S. Air Force Installation Restoration Program is inv'olved with two
major research activities at former Rerbicide Orange storage sitse. The
purpose of this spplicatiou/notif Ica tiou Is to provide for the disposal of
dioxin contaminated personnel protection and sampling equipment generated
during various phases of our two programs. Presently, surface and subsurface
asampliag is being conducted at the Naval Constraction Battalion Center (UC3C),
Gulf port MS and Zglin API (EAID), Fort Walton Beach YL, to determive the
profile and extent of contamination. Folow an phases Involve testing soil
decontamination technologies at NCBC.

2. Application for approval isa made for disposal of TCDD contaminated waste
under provisions of 4OCFX, Part 775, 190(b). Disposal will be accomplished
prior to 15 Jul $5.

a. he and address of firm: BQ Air Force Ingineering & Services Center
Engineering and Services Laboratory
(HIQ AIESC/RD)
Tyndall MI FL 32403 6001
ID No. FL. 1570024124

b. Site 1: Naval Construction Battalion Center, Guilfport MS, ID
#MS2 170022626.

Site 2:- Aglin AFB, Fort Walton Reach FL, IDO FL372024366.

c. Point of Contact; Capt Terry L. Stoddart
HQ AFESC/R.DVW
Tyndall A?) FL 32403
(904) 283-2942

4.* A review of currant analytical data Indicates the maxima levels of
2,3,7,8 TCDD contamination in soils from YC3C and LAID is 300 ppb. The
average concentration in these soils ranges from 20-30 ppb. Based an these
data we anticipate that the drummed waste will contain substantially lover
concentrations of 2.3,7,8 TCDD.' The soil is also contsminated with varying
concentrations of 2,4.,D and 2,4,5T, ID Mos. D016 and T)077, respectively.

9



-d Quantity of Waste: 7he first pbesq of so11 90mpli0 at CDC resulted
in the generation of 27 drums of contaminated clothing. The subsurface
sampling scheduted for KCAC In early %y will Senerate another 22 drums.
Similar activities at EAFA are anticipated to generate 22 drums of
contaminated clothing. The follow on phase of the project, which involves
Letting Of soil decontamination technologies, scheduled for Jun 85, will
generate approximately 54 drums of contaminated clothing. Currently, no
technolqy demouptrations are scheduled for Eglin AFS FL. One of the
technologies scheduled for 4emonstration at NCBC will produce 75 gallons of
"dioxin-coptamintsed solvent. The solvent, Solitrolo, is a petroleum preduct
manufactured by Phillips. Thq solvent has a flashpoint of 185*F, pH 7, and a
copper strip corrloson of 1.0. It is anticipated that the dioxin
contamination in the solvent will be less than 100 ppb. A total of 127 drums
are scheduled for disposal. The vaste to be disposed consists of 125 drums
of contaminated chemical protective equipment and tuw drum of contaminated
solvents.

e. All waste vill be pckaged, labeled, and transported in accordance
with existing EPA, DOT, and state regulations. Wastes will be disposed by
incineration at Rollins Environmental Services, Inc., Deer Park TX, EPA ID No.
TXD0551141378.

f. Status of Waste: The 27 fiber drums of contaminated vustes are stored
in a open-aided metal storage shed at NCIC. The shed has a concrete floor.
It is surrounded by a 6 foot high chain link fence topped with barbed w-.re.
The drums are stacked one high on wood pallets and covered with 0-sil plastic
shecting. This'storage facil4ty Is located inside the contaminated area,
which is surrounded by a fence and posted as a restricted area. Waste
•resently generated vi'1 be stored in a similar manner unril pickup for
transportation to Rollins Environmental Service*, Inc., which is scheduled for
the lasL week of Jun 85.

3. Your time and effort for consideration of this approval rqquest is
appreciated. If questions should a&ise, please contact Capt Tarry Stoddart,
fHeadqusrters Air Force Engineering and Services Center, ftineriniq and
Services Laboratory (RQ ATESC/IDV), Tyndall AIB FL. 32403-6001; (904)
283-2942.

cc: EG&G Idaho (Mr. Wtl~iar.s..)
JA?.$ F V; O:.,,L;,:,: U.S. Er'A, Rigion 4
---- Dopu; miou r .44.1 Mr. DesRosien, EP&/O§.D

In•,nng lk Seme" t; MHr. Kleveno, EPA/IIRSD
Mr. Cummins, EPA/OSWER
325CES/DEEV
AD/DEV
NC-B/Code 470

Int cc LVESC/DEV

2
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. * -- Appendix B. Exhibit 2

WH-562B/H. Fribush/ht/S242K/475-r,726/0S-23-85/U2/ht/26

MAY 3 1

Mr. James R. Van Orman
Deputy Director of

Engineering a Services Laboratory
Department of the Air Force
Deadquarters Air Force !nUineerIr.'j and Services Center
Tyndall Air Force Base, FL 32403

Dear Mr. Van Orman:

S .: / we have reviewed your letter of April 25, 1985. informing
,i1 ,the Environmental Protection Agency (EPA) of your intent to
r' dispose of waste materials contaminated with 2,3,7,8-

tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). We understand that
you have about 125 drums of 2,3,7,8-TCDD-contaminated clothing
* oand two drums of 2,,37-8-TCDD-contaminatC d solvent. We also
understand that you wish to dispose of this waste by incinerat"cn
at Rollins Environmental Services, Deer Paik, lexas.

The Agency's Dioxin Disposal Advisory Group (DDAG) has no
objections to your planned disposal. We recommend that the
incinerator be operated under the conditions ttat have demcnstrated
a destruction and removal efficiency (DRe) of 99.999 percent
for PCBs.

If you are unable to proceed with the planned disposal
or if you choose an alternative methoc, please be adviseC that
you are required to submit a new notification prior to disposing
of 2,3,7,8-TCDLD-contaminated waste materials. It should bencted thct, after Ju~ly 15, 1965, t':o. cffectiv,ý oft t:- Y.C".'7:..
listing rayulation (50 FR 197e-2U06; January 14, 19b5), which,
designates certain 2,3,7,8-TCDD-co.-.taminated wastes as hazardous,
you will be sub3ect to the provisions of that rule. If you have
any questions, please feel tree to contact Dr. lUaQrd rribush,
Oftice of Solid waste, on (202) 475-6726.

Sincerely,

'Jack W. HcGraw

Acting Assistant Administrator

(The reverse of this page is blank.)
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APPENDIX C

PUBLIC NOTIFICATION AND LOCAL NEWS ARTICLES ON

TECHNOLOGY, RESEARCH, AND TEST EVALUATION PROGRAM AT NCBC

Exhibit I Public notification of availability of TOSCA

document, "Environmental Restoration Technologies:

Research Test and Evaluation" ............................... 15

Exhibit 2 News article: "Permits for Soil Tests Not Needed" .......... 16

Exhibit 3 News article: "Air Force's Dioxin Tests Won't Require

State Permits" ............................................... 17

Exhibit 4 News article: "Workers Begin Decontaminating

Dioxin-Tainted Soil at Seabee" .............................. 18

The documents ccntained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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Appendix C, Exhibit 1
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Appendix C, Exhibit 2

2~i~iS
for soil
tests not

saviroumentalpeumitsto
- - Car77 out testing next week an

dWomin-contasuinated mail at
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TE& 0 .o~ 0 5rr pstmittlinpraoedure. said.
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Appendix C, Exhibit 3

Air Force's
dioxin tests
won't require
state permits
By TOM CUALIZA
S&tff Writer" ~The U.&. Ai Force will not

•e e oe soil to be tested is on a

perm•s to c•.ay out testing ne.x
week an d41 xwj uminated bane where thousands ot drums
sol• at the Qulfport feabee Cat. O Agent Orane. a herbicide
ter sate offletas said. uUs to defoliate jungles during

The Pollutium Comtul Permit the Vtnam War. were atored
Board which was briteed Tues- trom 1"S to 197T. The herbicide
day on waor to be done a the contained dioxin. a contnminant
bane. will not require the Air Produced during Its manufac.
Force, or Its two contractors In tUrt. which remains in soil at the
the work. to undergo the normal site " a result at leaks.
permittng proedu, said Jack Dioxin has been shown to be
McMllan. who heads the Bureau eSemely toxic In laboratory
of Pollution Costrola solid- studies, with doses oa as little an
"waste section. paWts per trillion producing

The two companiles a cted to cancerous tumors In test
do the tesing - JJ3L Huber Co. &n ls. according to some re-
of Atlanta. and tho IT Corp. ag. ahearem. But the substance's
Washinton. D.C. - have begun effects on hun S are not fully
delivering equipment to the base Undstood
in preparaton for the -Worj= • In soll samples taken at the
which Is sheuled to take plaew Seabee Center. dioxin has been
June S. The contractors will test detected in concentrations of up
experimental methods Involving to 200 to 300 parts per billion.
the use of heat and chemicals to According to the Centers for Dis.
aeove died-- etVe Control In Atlanta. a con-
"TIght emw, we dont see any eetratien of I part per billion in

reason for Issing a permit, be- M to sufficient to warmt can-
cause It's lust suc a mintCr.
-amount (of dAoxin) thq'll bf
dealing with." McM " saild.

The stats. however, will re
quire permits before any ful
scale cleanup effort begins... agt. Jim Denny, a spokems
for the rZineering and Sevice
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APPENDIX D

PROPERTIES OF SOLVENT USED IN UV PHOTOLYSIS TESTING

The documents contained in this appendix were published according to their
cown internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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APPENDIX D. PROPERTIES OF SOLVENT USED IN UV PHOTOLYSIS TESTING

Property Soltrol 170a value

Distillation range

Initial boiling point, OF 424
10% 433
50% 437
90% 448
Dry pt 462

API gravity, 60oF 50.5

Specific gravity, 60/600 F 0.778

Density, lb/gal 6.48

Flash pt, OF 185

Kinematic viscosity

CS at 32*F 6.65
CS at 100F 2.47

Purity, % 99 + .% iso

Automatic content - total nil (est.)

Sulfur 0.0008

Bv. No. 1.5

Odor None

Color, Saybolt +30

Acidity, Distill Redistribution Neutral

Cu corrosion 1

Vn sulfonated residue 98.5

Doctor test Negative

Kauri butanol 24

Aniline point 192.6

a. A product of Phillips Petroleum Co.
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APPENDIX E

ITC HMATH AN~D SAFETY PLAN4 FOR SITE DEMONSTRATION

OF THE THERMAL DESORPTION/UV PH{OTOLYSIS PROCESS

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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IHEALTH AND SAFETY PLAN

FOR

EGAG/AIR FORCE SITE DEMONSTRATION OF
THE THERMAL OESORPTION/UV PHOTOLYSIS PROCESS

by

IT Corporation
Knoxville, Tennessee

Revised May 16, 1985

Reviewed and approved by

ITC Project Manager

ITC Aealth and Safety Officer
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Iii..Memorandum
IT C0gA~a

TO: E. Alperin, R. Fox, H. Pullum, H. Williams Date: May 21, 1985

F'rom: R. Helsel 4&ý

Subject: ADOENDM TO HEALTH & SAFETY PLAN FOR SITE DEM4O AT ffCSC

The enclosed Attachments (2-10) to the previously distijibutedI text
of the subject plan should be stapled to the text.

j jh

Attachmnent
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IT Corporation

Health and Safety Plan
for

EG&G/Air Force Site Restoration Demonstration

1. Purpose

This health and safety plan prescribes workplace procedures which
must be followed in order to protect the employees who are working
with 2.3,7,8 tetrachloridibenzodioxin and other hazardous materials
which may be present at the Naval Construction Battallion Center
and Johnston Island. The requirements listed may change as work
progresses due to changing conditions, but no changes will Ce
made without prior approval by the ITC Regional Manager, Health
and Safety Division. The program outlined is for both ITC employees
and ITC's subcontractor personnel.

2. Discussion

2,3,7,8 tetrachloridibenzodioxin car. be found as a contaminant
of chemicals such as 2,4,5-trichiorophenoxyacetic acid (a herbi-
cide), 2,4,5-trichiorophenol (used in the production of pesticides
or herbicides), or hexachlorophene ( a skin cleaner). It can
also be a breakdown product resulting fron the exposure of chlorin-
ated hydrocarbons, such as PCBs, to intense heat. Like other
organochlorine compounds, such as DDT and PCBs, dioxin is persistent
in the environment and accumulates in living tissues.

3. Program Structure

The Project Occupational Safety and Health Officer will he respons-
ible for the coordination of this plan. He, or one of his
representatives, will be on site for the principal portion of
the job. Liaison with officers or representatives of USAF or
EG&G on matters relating to safety and health will be handled
by the health and safety representative in conjunction wi7.h the
ITC Project Leader.

The ProSect Leader is responsible for field implementations o'
the health and safety plan. This includes communicating the sce-c4-
fic requirements to all personnel, conducting audits, and consulting
with the health and safety representative regarding appropriate
changes in safety and health requirements.

All on-site personnel are 'responsible for understandinq and conoly-
ing with the requirements of this plan, and must sign a szatenent
that they have read, understood, and will abide by the olan (Aztacn-
ment 1). Failure to comply with this plan will result in disciplin-
ary action, which could lead to termination.
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4. Worker Health Protection

All employees on this Job shall have completed a preemployment
medical examination and/or a periodic/update physical examination
within two months of assignment. The follow-up examination must
be repeated within one month of project completion. The medical
examination must be reviewed by a physician specializing in occupa--
tional medicine and a report must be submitted to ITC which medi-
cally approves the employee for work with hazardous materials.
Examples of a "medical examination report" and a "physical activity
restriction" report are attached, Attachments 2 and 3, respec-
tively.

The preemployment examinations must include at least the informa-
tion included on the IT Preemployment tledical Examination form,
Attachment 4. The periodic/update physical examination must
include at least the information included on the Periodic/Update
Physical Examination form, Attachment 5.

In the event of any injury or accident a "Supervisor Employee
Injury Report" (Attachment 6) shall be completed by a supervisor
as soon as practical after the event. This shall be reviewed
by the senicr manager and the health and safety coordinator on
site. If an employee has been absent due to a work-related injury
or illness, a "Return to Work Authorization Following Medical
Absence" form (Attachment 7) must be completed prior-to returning
to the job assignment. This form shall have a medical release
from a physician attached. If appropriate, a "physical activity
restriction" report shall be included.

5. Procedures

A. Permissible Exposure Limits

1. 2,3,7,8 TCDD

Review of 2,3,7,8 TCDD risk assessments (performed
by regulatory agencies and related to PCB Transformer
Fires at Binghamton, NY and One Market Plaza, CA) indi-
cates that a limit of 18 picograms per cubic meter
(pg/m 3 ) is appropriate. Therefore, until further re-
search is done, the limit will be 18 pg/m3 for 2,3,7,8
TCOD.

2. Herbicide Orange

2,4-D -10 inc/m 3 air

2,4,5-T -10 ma,/n 3 air

2. t01er Mate-ials

1-, Pe"-i s....e exposure i for otthe-r materiais
a re:

o Soltrol 173 - I,1 parts per million parts of air

o Isoorcpyl alcohol - 400 parts per million parts
of air
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LI, i I
4. Engineering controls and operational procedures shall

be used to maintain levels of hazardous materials within
the limits set forth above. This nay be accomplished
by the use of dust-suppression techniques with 2,3,7,S
TCDD and closed systems and ventilation controls. These
controls will be coupled with protective equipment
of the appropriate level for exposures encountered.

B. Employee Training and Information

All employees who work on site shall have completed a formal
training program which shall include, as a minimum, the
following:

1. Basic Safety Training - This course stresses fundamentals
such as the cause and prevention of slip, trip, and
fall hazards, safe drum handling and opening, safe
lifting techniques, heat stress illnesses and their
prevention, etc.

2. Hazards and Protection - This course deals with the
identification, recognition, and safe work procedures
involving toxic materials. Understanding the use and
limitations of applicable protective clothing, respira-
tors, and decontamination procedures is an important
part of this course. Respirator fit testing is given
to each attendee.

3. First Aid and Cardiopulmonary Resuscitation - At least
two employees at the site will have completed these
standard Red Cross First Aid and CPR courses.

4. 2,3,7,8 TCDD Hazard Awareness - This course discusses
the specific nature of the operations which could result
in exposure to 2,3,7,8 TCDD, a description of the medical
surveillance program, the specific protective clothing
and respirators to be worn on the job, the adverse
health effects associated with exposure to 2,3,7,8
TCOD, the routes of exposure (skin penetration, inhala-
tion, ingestion), and the safe work procedures associated
with the employee's job assignment.

5. Other Hazard Awareness - Information will be given
concerning other materials to which the employee may
be exposed. Information will include routes of exposure,
toxic effects, appropriate protective equipment, medical
surveillance, and the specific nature of the job which
could result in exposure.
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6. The following training sessions and informational mate-
rials will be provided on site:

a. Tailgate Safety Mieeting - A tailgate safety neeting
will be conducted at the beginning of each shift
or whenever new employees arrive at the job site
once the job commences. This meeting discusses
the health and safety considerations for that
day's activities, and outlines protective equipment
necessary. Attachment 8 shows a copy of a Tailgate
Safety "eeting form.

b. Miaterial Safety Data Sheets (MSDS) - Completed
MSDS for the toxic materials present at the site
shall be posted at the job site. An example of
an MSDS for 2,3,7,8 TCDD is attached (Attachment 9).

C. Regulated Areas

1. Delineated Zones - The site shall be divided into three
well-delineated zones, as follows:

a. Contaminated Zone - This zone includes the actual
areas of contamination. This zone has the highest
inhalation exposure potential and/or presents
a high probability of skin contact with cutaneous-
or percutaneous-effecting chemicals.

b. Contamination Reduction Zone - This zone includes
the areas immediately surrounding the Contamination
Zone. This zone has the next highest inhalation
hazard, but does not have a high probability of
skin contact with cutaneous- or percutaneous-effect-
ing chemicals.

c. Clean Zone - This zone covers all areas outside
the contamination-reduction zone. Adverse exposure
to chemicals is unlikely.

2. Access - Access to 2,3,7,8 TCDD-contamination work
areas (contaminated and contamination reduction zones)
shall be regulated and limited to authorized persons.
A daily roster shall be kept of all persons entering
such areas.

3. Posting - Warning signs shall be affixed in readily
visible locations in or near 2.3.7,8 TCDD (Dioxin)
work areas. The information contained thereon shall
be arranged as in the following example:

30



CAUTION

DIOXIIN CONTAMIINATED AREA

"AUTHORIZED PERSONINEL ONLY

D. Employee Decontamination

1. A decontamination unit shall be positioned at the entrance
to the contamination-reduction zone with a step-off
area just inside the contamination-reduction zone. All
persons entering the contamination zones shall pass
through the decontamination unit to change from street
clothing to protective clothing. All persons leaving
the contamination zones shall pass through the unit
to remove the protective clothing and shower -before
donning their street clothing. An example of a decontam-
ination unit is shown as Attachment 10.

2. All employees shall be required to shower in the decontam-
ination unit at the end of the work shift.

3. The decontamination unit shall have clean change rooms
equipped with separate storage facilities which prevent
cross-contamination for protective clothing and ecuipment
and street clothing

4. An area shall be designated as the break area. Employees
shall wash their faces and hands before eating, drinking
or smoking.

5. An eyewash and shower shall be provided in the immediate
work area for employees who may come into contact with
contaminated materials

6. If there is a rip or tear in an employee's protective
clothing and if there was contact with potentially contam-
inated material, the employee shall return to the decon-
tamination unit immediately, wash the affected skin
area, and report the incident to the on-site health
and safety officer. The officer will then determine
and authorize, if appropriate, the employee to don nea
protective clothing and return to the work area.

7. The decontamination procedure is outlined in Appendix A.
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I.

E. Respiratory Protection

The respiratory protection to be used is outlined as follows:

1. For initial set-up of work activities, such as assembling
the tnerntal desorber, a half-face air purifying respir-
ator, with organic vapor/highly toxic particulate (HEPA)
cartridges, shall be worn. Respirators with higher
"protective factors, such as a full-face, air-purifying
respirator, powered air purifying respirators (PAPR),
or air supplied respirators, may also be worn.

2. All operations involving contaminated soil handling,
including the collection of soil, crushing of soil,
placing the soil in the storage drums, and transferring
the soil to the thermal desorber will require the use
of air-supplied respirators.

3. For operation of the thermal desorption or UV photolysis
systems, full-face air-purifying respirators or PAPR
will be required. This assumes no soil-handling activity
in the area.

4. An industrial hygienist will be on site during initial
start-up activities. if monitoring results indicate
potential exposures which are higher, or lower, than
expected, or if the industrial hygienist observes opera-
tions which indicate that respiratory protection needs
to be changed, then protection will be upgraded, or
downgraded, as appropriate.

5. Cartridges for air-purifying respirators will be replaced
at the end of each shift. The PAPR will be checked
with the flow meter before each day's use to determine
if filters need to be changed.

6. Only employees who have had pre-issue qualitative fit
tests, and annual fit tests thereafter, shall be allowed
to work in atmospheres where respirators are required.

7. If an employee has demonst;ated difficulty in breathing
during the fitting test or during use, he or she shall
have a physical examination to determine whether the
employee can wear a respirator while performing the
required duty.
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£. No employee shall be assigned to tasks requiring the
use of respirators if, based on the most recent examina-
tion, a physician determines that the employee ,iýll
be unable to function normally wearing a respirator-,
or that the health or safety of the employee or other
employees will be impaired by use of a respirator.

•. The employee shall be permitted to change cartridges

whenever an increase in breathing resistance is detected.

F. Protective Clothing

1. The protective clothing to be worn during initial set-up
will be:

a. Polyethylene coated tyvek coveralls with hoods
b. Nitrile gloves
C. Polyvinyl chloride (PVC) boots
d. Hard hat
e. Eye protection

2. The protective clothing to be worn during dirt-loading
activities, such as loading the dirt into drums, will
be:

a. Medium to heavy weight PVC coveralls with hood
b. PVC or leather outer gloves with nitrile and surgical

undergloves
c. PVC boots
d. Hard hat

3. The protective clothing to be worn during operation
of the thermal desorber/UV photolysis process will be:

a. Polyethylene coated tyvek coveralls'with hoods
b. White tyvek or cotton coveralls as an undergarment
c. Viton gloves with surgical undergloves for the

thermal desorber/UV photolysis process. Leather
outer gloves may be worn to protect the viton gloves
where appropriate. These leather gloves can be
used, but must be left on site and disposed of
at the end of the job. High temperature gloves
must be worn during handling of hot treated soil
containers or when in contact with the desorbee
furnace. Leather gloves should be used as outer
gloves when working near the hot desorber.

d. PVC boots -

e. Hard hat
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4. The protective clothing sleeves will be taped to the

gloves, the legs taped to the boots, and the hood to
the respirator (if appropriate). All openings shall
be sealed.

5. The protective coveralls shall be removed in the inside
out fashion.

G. Monitoring

Industrial hygiene monitoring will be conducted at the begin-
ning of the job ard periodically thereafter to determine
the employee's expcsures to 2,3,7,8 TCDD and other materials.
The results of tI-e monitoring will dictate the selection
of the personal protective equipment.

The industrial hygiene dioxin samples will be collected by
using a personal pump sampling air at a rate of 3.0 liters
per minute. The dioxin will be collected on a glass fiber
filter in a three-piece cassette, operated in the open-face
mode. A minimum sampling time of 420 minutes (1260 liters)
will be necessary. Appropriate analytical methods can detect
a level of 0.5 nanograms per sample; therefore, the lower
detection limit will be 0.4 nanograms per cubic meter for
1260 liters of air collected. Note that this level is above
the PEL established, but, since full-face, air-purifying
respirators are minimal protection required when working
with 2,3,7,8 TCDD, this level is below the exposure level
when applying the respiratory protection factor. Any measure
concentration above 0.5rng/rnm requires the use of air-supplied
respirators.

Since TCDD has a low vapor pressure, very little gaseous
phase TCDD is expected to be present. Therefore, sorbent
tube samples will be taken only during the early phases of
the job. If no TCDD is detected, this sampling method will
be discontinued. To obtain these samples, XAD-2 sorbent
tubes will be used as a back-up to the filters described
previously. Therefore, the same volume of air will be sampled
and the same detection limits will be used. Also, the analyt-
ical procedures will be the same.

The dioxin samples taken will be prepared for analysis by
extraction of the filters (or sorbent tubes) with subsaquent
cleanup by liquid chromatography. Analysis will be high-reso-
lution gas chromatography/low-resolution mass spectrometry
operating in a selected ion mode. Turnaround time for analyses
will be no greater than 48 hours.

The NIOSH Sampling and Analytical iethods will be followed
when evaluating other chemical hazards (outlined in Section
5.A.2.) at the site. The amount of sampling activity will
vary according to the location of work crews. The Regional
1.1anager For Health and Safety will coordinate the sampling
for these chemicals.
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The quality assurance/qtjality control will be as follows:

o The personal sampling pumps will be calibrated before
and after each use with the standard bubble meter. AII
volumes will be adjusted to standard tenperature !nd
pressure, if necessary.

o A chain-of-custody form will be kept fer each sample.
The form will be signed by the person taking the sample,
the person(s) transferring the sample to the laboratory,
and by the laboratory receiving tne sample.

o There will be one blank filter and one blank spike with
0.5-2.5 nanograms of dioxin included with each set of
dioxin samples sent to the laboratory. The blanks and
spikes will be labeled in such a way as to be indistin-
guishable from the field sample. The blanks and spikes
will be utilized to determine precision and accuracy
of the laboratory,

SH. General Work Practices

1. At least one copy of this procedure shall be available
at each 2,3,7,8 TCDO job work site.

2. Contaminated protective equipment, such as respirators,
hoses, boots, etc., shall not be removed from the regu-
lated area until it has been cleaned, or properly pazkaged
and labeled.

3. Legible and understandable precautionary labels shall
be affixed prominently to containers of contaminated
scrap, waste, debris, and clothing. m

4. Removal of dioxin-contaminated soil from protective
clothing or equipment by blowing, shaking, or any other
means which disperses contaminated material into the
air is prohibited.

5. No food or beverages shall be present or consumed in
the regulated area.

6. No tobacco products shall be present or used, and cosmet-
ics shall not be applied in the regulated area.

7. 2,3,7,8 TCOD-contaminated materials shall be stored
in tightly closed containers in well ventilated areas.

8. Containers shall be moved only with the proper equipment
and shall be secured to prevent drooping or loss of
control during transport.
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"9. Emergency equipment shall be located outside storage
areas in readily accessible locations which will remain
minimally contaminated with 2,3,7,8 TCDOD.

10. All areas that have been determined as uncontaminated
inside the regulated area will be clearly marked as
such. No personnel, equipment, etc. shall be in these
areas until they have been decontaminated.

11. The ultraviolet process shall be controlled as follows:

a. Shielding of the lamp is necessary to prevent burns
to the skin and eyes. The shields must be fireproof,
opaque, and not degenerate under the UV.

b. There shall be no direct light visible to the opera-
tors.

c. The exposure to reflected light shall be avoided.
This may be accomplished by coating reflective
surfaces with black UV-adsorbing paint.

d. Protective lenses on the respirators shall be util-
ized if shielding is not complete.

e. Since the UV light operates at a very high tempera-
ture, exposed hot surfaces shall have guards.

f. Signs shall be affixed in the UV area warning of
UV radiation and potential hot surfaces.

12. For operation of rotating equipment, such as grinders,
rotary desorber, and screw feeder, appropriate guards
must be in place. Standard lock-out/red tag procedures
must be followed for any maintenance or inspection.

I. Heat Stress

The heat stress of employees on site will be monitored by
the Wet Bulb Globe Temperature Index (WBGT) technique. This
method will require the use of a heat stress monitoring device,
such as the Wibget Heat Stress Monitor (Renter Stokes).

The WGBT shall be compared to the Threshold Limit Values
(TLV) outlined in the ACGIH TLV's Manual, and a work-rest
regimen established, as necessary, according to the WBGT
obtained. Note that 30C must be subtracted from the TLVs
for heat stress listed to compensate for the wearing of imperm-
eable protective clothing.
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One or more of the following control measires can be used
to help control heat stress:

I. Provision of adequate liquids to replace lost body fluids.
Employees must replace water and salt lost from sweating.
Employees must be encouraged to drink more than the
amount required to satisfy thirst. Thirst satisfaction
is not an accurate indicator of adequate salt and fluid
replacement.

2. Replacement fluids can be a 0.1% salt water solution,
commercial mixes such as Gatorade or Quick Kick, or
a combination of these with fresh water. Employees
should be encouraged to salt their foods more heavily.

3. Establishment of a work regimen that will provide adequate
rest periods for cooling down. This may require addition-
al shifts of workers.

4. Cooling devices such as vortex tubes or cooling vests
can be worn beneath protective garments.

5. All breaks are to be taken in a cool rest area (77'F
is best).

6. Employees shall remove impermeable protective garments
during rest periods.

7. Employees shall not be assigned other tasks during rest
periods.

8. All employees shall be informed of the importance of
adequate rest, acclimation, and proper diet in the preven-
tion of heat stress.

9. Since the UV process can generate radiant heat, employees

should avoid this area as much as practical.

6. Emergency Actions

In the event of an emergency, the following procedures will be
followed:

A. All employees on site will become familiar with the emiergenc"
procedures of the facility. These procedures will be followed
in case of an incident.

B. Facilities will be located in the work area to enable employees
to irmmediately wash any affected sk-n ýrea or the eyes if
they come into contact with contaminated materials,
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C. If an injury/illness is the result of a chemical exposure,
information about the specific chemical will be given to
the atterding physician. Data on the chemicals involved
will be listributed to the nearest medical facilities at
both sites. At NCBC, a community hospital is located
immediately outside the base, and at JI, a dispensary with
two doctors is available.

0. At least two fire extinguishers shall be located in the thermal
desorber/UV photolysis area. These extinguishers shall have
a minimal rating of 1OB:C.

E. Emergency shutdown procedures for the process equipment will
be included in the Standard Process Operating Procedures
and will be posted at the equipment. All ITC operational
personnel will be trained in their use.
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Attachment 1

PERSONNEL DECONTAMINATION

i. Decontamination and Break Area 1 Set-Up

The decontamination area, approximately an 8' X 20' area, and
* break area 1, approximately a 10' X 14' area, will be completely

covered by a double layer of polyethylene sheeting. The edges
Sof the poly sheeting will be secured by appropriate means (such

as blocks, sand bags, timbers, ect.).

i1. Sequence for Total Decontamination

Once an employee is ready to exit the site, the following procedures
will be followed:

A. Station I - Wash
A large wash tub (approximately 3' in diameter) will be filled
with a detergent (such as trisodium phosphate)/water solution.
The employee will step into this tub and a scrub brush will
be available to remove gross decontamination from the boots,
protective suit, and gloves. Artificial turf will be placed
in the bottom of the tub to assist in cleaning the soles of
the boots.

B. Station 2 - Rinse
A large wash tub. will be filled with water. The employee
will step directly from the wash tub to this tub for total
rinse.

C. Station 3 - Tape and Outer Glove Removal
A trash container with heavy duty trash bags will be available
to deposit tape and outer gloves. Note: Viton gloves will
be desposited in a separate smaller bucket made available.

D. Station 4 - Suit and Boot Removal
A trash reontainer with heavy duty trash bags will be available
to deposit disposable suits. A rack will be availabe to hang
reusuable protective suits. Boots will be placed next to
the trash container. Note: Suits are to be removed in an
inside out fashion.

m. Station 5 - Respirator Removal
A rack will be available to hang the respirators on.

-F. Station 6 - Inner Glove and Undergarment Removal
A trash container with heavy duty trash bags will be available
to deposit inner gloves arnd disposable undergarments.

G. Decontaminat on - Trailer
All employee will thoroughly shower in the doncontamination
trailer before leaving the site. Street clothes will be donned
in the clean side of the trailer.
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IHI. Break Procedures

A. Lunch
All employees will do total decontamination as described in
Section ii prior to lunch. The lunch break will be taken
at Break Area 2.

B. Breaks
For break purposes, the following procedures will be followed:

1. Follow steps A-C of the total decontamination procedure.

2. At Station 4, if disposable yellow tyvek suits are worn,
remove hoots and suit (for disposal). Don white tyvek
booties to wear to break area 1. If PVC suits are worn,
leave boots and suit on and open the suit to the waist.

3. At Station 5, remove the respirator. The respirator will
be identified and you will don it after break. Alcohol
wipe pads will be available to clean the respirator.

4. At Station 6, remove inner gloves

5. Wash face and hands in the break area prior to drinking
-or smoking. Food is not allowed in the break area.

6. Protective clothing will be available in the break area
to don prior to reentry into the contaminated zone. The
boots and respirators left at Stations 4 and 6 will be
donned. Clean the respirator with an alcohol wipe prior
to putting it on.
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Attachment 2

MEDICAL EX'A.INATiOu REPORT

Date

Company: -"

Location:

__" has received the appropriate:

El preemployrment examination

0 *baseline exaui.-aation -

l .... periodic exawination

0 DOT examnination'
C Other

and has been found to be:

Sacceptable, without restriction
C acceptabla, subject to the attached

'Physical. Activity Restriction'.
13 not acceptable

as a ""..

El casual emnployee

C] ze-rmanent emoloyee

Occupational Safety&aeat

-:,r -hYsic:al Act-ivity," • estriction":
.. 'ave e:.:'o-ee read and sign restriction

2. ?rovide manacer sicnature
3. .-.=ali a copy
4. .�-turn :_ thhe Occupational Safety & Health Depaxtne.nt

Distrib:.ticn: Occupati cna- Safety & Fealth

;Zecicnal Adjministrat'on

-•_rn. (:--aCr v. "0/7 9) 4+2



Attachment 3

Physical Activity Restriction
IT CORPORATION

EMPLOYEE'S NAME_ ___ _ DATE

DIVISION ,_LOCATION

i (" DATE OF INJURY/EXAM JOB TITLE

"Employee Is subject to the following physical activity restriction(s):

I13

I .

fil" [ Acceptable "or work under restriction stated above By ....

C3 N]ot acceptable for work under restriction stated above Oate

IA "uration:" CD Permanent mployee ca tf

Temporary X'aanager Care

From:
He.3ath & Safety Date

"To:

" istribution: Occupational Safety & Health
Regional Ad!.ninistrat~on
Manager

ITC Fcrn 94ioB 43
(rev. 3!83)
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Attachment 5

MEDICAL EXAMINATION

MiEICXT _ WEIGaT RESPIRATORY D.P. -PULSE ______ ATURE

wl-rIouT GLASsES GLASSES/CON'TACTS
_ I.. zstAir VISICN LT

SNEl-ZN 20/ 20/ 20/ 1 20/

ZI_'zV. EAR VISIOM
SLOAN 20/ 20/ .20/ 2o/

NORMAL TEST 40T TCAL .XA.-tZNLAS

.. sychia tric- .euzc~~L I ____ ?l0zC

G enecal Appearance hysiquej

. !ead & Neck

-"Chest

-Cardiovjascu1& _________

-- Abdo=m= _ _ -_ " _"

B ack ___ ___ ______

3orniiAx s -i.Aq-

* •..r ls-LtqI ...... __ __ __ __

•_ ______________________ __I _ I I___ ______

.4ectal

-- I

-_ ___3_ __ ____

.XBC A-O-A

-0:iJx-riy_
m p~ay e~ _____ with__ ___________

5UI*.R CFE-£IAGl. WR ETRC N-RCOIEC-l

<AMI~aiNGt

3a~kx ra ______ ______ ________46



0 r =i-x % 0 ?
t 
s0a.S' U.M C.1m % D& •,

UP0ATVPER1OOlC PHYSC;AL EXAMNATION DATE"

N A M E -_ _ _ _ _ _ _ _ _ _ _ _ _ W O R K P C S I T I O k I -e -C

T.I..H DATE_ 33# __ON NO.

ZT IS I.'PRTT TO BRlING TO TI• A,•iNTION OF.TZ DOCTOR A.MY CAN.G• S IN' YOUR0 .. LT-
STATUS OCCURRING SINCE YOUR LAST LAI.TH LX~_INA71OM. TE-SEFORE PLZASE CAFLFU?.Ly

¶S'* u T FOLLZWIG 'UXSTIONS. E7 H ALL I--M C.ECZ D C • YES NO

1. Have you bad any inJury of illness other than c~olds?

2. gave you been hospitaliZed for any reason?
3. gave you had any surgery (in or out of the hospital)?
4. Rave you been undex the, car ot a physician or other medical pragtitiontr?

5. Have you~ bad any abntormal %-cajs Or electzocardi~oq:a=3; an abflJc=~41 blocd, urine,
or baaorator tects?

6. Save you been nervous. depressed# or tense or 1ýad any ermot-onal tro.uble7
7. Have you had headaches, dizzy spells or black-outs? .

3. E&ve yo had'tzoule wit your eyes - change in viilon. blurring, seeing double.
pain or glaucoma? • -

9. Have you had tzoubla, vith nose and throat - ;ersixtent hearsness. vo.cts chaaj*2

12. Rave you had trouble wLth ears - pain, change in hearin;; noise exp$su-e?
11. davo 'You had chronic cough; any sputum that was lod.ex~cessive or colored:

any pa.n on breathinq?

12. gave you had shortness of breath. difficulty brtathin., any swellIng o r.he ank.'es?

.1*3. Save you bad any chest pain, or history of heart trouble or high bicod p:a-sure?

14. gave you-had abdomna. pain tor distaess) or persistent vo--ting? A
!S. Save you had any change in bowel habit,: any bloody or tar--y black stools?
td. Save you had trouble starting. stopping, ar holding uxin*, 4ny bloody or ver- dark

urine: any discharge? -
11. Xre you now taking anY medicatiog . .

It. Rave you bad skin rashes. sores* nev or, grswing l•u.ps, or cha.nglg roles? .

12. Rave you gained or lost 10 pounds or c ore? .. . ... . ._?

20. save you had 4Ay Paine-s swelling o stif fness of back or j'Ains?
:1. Rave you been bleeding Oc bruising more than at tize of last txanination?

12. 3as'there been any cha.gSe in the ofamily medical h-istory, such as appea:r-ace o! diiie*tes,.
heart- disease. strokes, blood prcblem-s or conditi:Zons tha-. you m.y..-.' be .e her:ed-?

23. A.xe you a 0iakbetic? -.

24. ,re you Pregnant?

25. .Nve yc4 had a Teta.us rii-ation Uit-. 6 the ast 10 yets? -

26. if y7.- still s~cke, how much? Rew many years have -'cu s.ckee.7

27. Presunt use of alcohol:. sociz! moderate heavy _

28. If you have any -edical ?cob1."_s ycu wish to -isc:ss, please "--i:e e in.

EX?!fIM ITLYS C3iZCZ: YLS

M-).o - Z!~Tt ~E C .- ~t:~: ~ ~ -~ ~'SA. ... .... " ~u. ...

'O3 :-FA CT MY' FA•SIFIC-ATICN OF 7XX5 7 :s :cr7D$_S TZN Z AO!x ThZ-T 7:-: -- ";
t~r~w:'~4 CQQT.ksr XS A. T-ZULT Of t: :.tC' !Y YZT.....

~~~~'"4~"C MYI k'CL;~ 't5Cv OR .i. r~u yz:w~ !CS?I1:xt_(S; ý4VZýZZ MJ;VZ 3ýi.;

47



ittacrn~ent b L.j State I.Oenp~tszlft

SUPERViSORS _ _ _ _ _ _ _

EMPLOYEE INJURY REPORT Date Reco;"d

This is an official document to be ;nit;a tedf by the Supervisor. DaeEnlyr Frtsonla
Be tharoagh and accurate. Answer all questions. ____________

Houfty lwgw Hire Date________________

Exact lcto ficdn

Date of frtjufy____________ Trim Shift Began Time Injured

Tie ~eoredw e'Tracyee learn .ro,k? -Left IMhies?________________

* . Date & Time Employer Returned To Work

* Sup.vi~ot/otem~nLtaddmman

Nature of Injury - Exact bodly Pat% Affected.................

CO0NEAR UtSS FIRST A1 0 C3 OCTOR CASE (3 IOSPITALIZZO

Doctor's Narme AddretssCt_____________

0 Hospital AddressaCity..
us

"at -ias ~a: eployre doing as timne of incident?

_______________________________ Stattments Arterhed 03 No Did you eritness ,ncident? 0 -No'

^ydid ;nc;dernt __________________

*Has catiimtrrnt actioin beern initiated to prevent recurren~ce? C No f riolain-

Supervisor'$ Signaiue D ate Report Prestaled Injured'% Signature . Date

MANAGER

V.-,3t unsalf cofl~t,tof cr act clused incidenst',-......

7: You, rccon'rvedavon 7 ..

S-cmature Dole

CCCUPATICNAL SAFETY 3, HEALTH

- 0 yes
~ Cencur v'is~ act~on taters

1 iJ NO Remj, kg

Vedical
Saiety

r:- FOI)R-. 93(0 1-I (Au;,,%t aOI 4



* CORKORATION
RETURN To WORK AUTHORIZATION

FOLLOWING MEDICAL ABSENCE

Date

To:

Company

j Location.-

- has been absedt from work due to a:

work related illness or injury

I 0 nonindus tri.al" illness or injury

-other*

. and has provided a satisfactory nedical release certificate for:

0 return to work, without restriction

return to work subject to the attached
"*Physical Activity Restriction"*

Occupational Safety and :i-ealth

*For "Physical Activity- Restriction":
1. Have employee read and sign restricticn
2. Provide manager signature

- -" 3. Retain a copy • -
4. Return to the Occupational Safety & Health Oepa='tzent

"Distribution: Occupational Safety & Health
Regional Administration
Corporate Personnel
11. .Jnag-r

ii ri'ta onni-r r"f-r ( 1l-1d44i 49'



v•izrnhr9 .- Attachment 8

M MSF Y I T IMG
DivislonlSubsldlary , Facility

Date: - ", Time. Job Number:

Customer Address-

Specific Locatlon:

Type of Work:

Chemicals Used:._ _ _ _ _ _ __ _

--- AFETY TOPICS PRESENTED

Protective Clothing/Equipment:._ _ _ __ _ __

Chemical Hizardi:"-" . .

Physical Hazrds. .-

Emergency Pro~edures:
__ __ __ __ __.___._ iI.-

Hoapital I Clinic:" " "".Phone:( ) Paramedic Phone.( )- .

Hcspital Address . '

Special Equipment

Other "

- ATTENDEES

I4AE PRIN'~D - -SIGNATURE.

- * d.; .* , ..

* ...

NA, EPI E PRINTED SIGNATURE

3 UPER'/iSO R ________ _______ MA NAG ER ______________

50



" ''. .... •" i

Uccupa;o'.101 -

MATERIAL SAFETY DATA SHEET
~AdudrUSOL Safezy ind *-4evh Rc;u1.2t;0ii fa Ship t.

"S"r;pb-.i~dng, and S.;pbe2king (29 C.-R I1SS, 1916. 1917)

A*MC TELEPHOt'rt NO.

MA NAA

jJ/~o~s fNi-d.z!t Cit_ 5 . . •4-JJ _ =e

CV~t4'6z' ý'"cjýmasv~cT.AACF Njt-ýC A.'O SY-OmY-S
Di,;c -4- 0 x~ m TCD, ME -

lorinated ydrocarbon "Clj±-p4 0"

-: -- t" SECTION It - HAZ.APDOOUSINGF-EDIENTS

PIAI MTS. AI SIEXAI VIES-v~i& SOLVENTS ALOY AN'O MEALC O4I

BASF- MICTALL. .

ATLYST A..

11 /A f ______ j ING cA 1 Nc?/A
_ I LS COAT týc aq Conc P--7x

AZ.ARDOUS MLXTUFSLR OF OrT1'fER LOUIwCus. SOL..OS. OA CA.SS t__

An impurlIty in herbicide 2,4,S-T "

CAS Aumber 1746-01-6 " _____"

RTECS HP 3500000 "".

- SECTION III - PHYSICAL OATA0-

@ IATM >1292F f.ec.uiposes. SIEC2IIC -RAVIT,-rY "" C -

2-7F-Dn H5 Un-"cwn
VAO crsI Wv,?4) CV ApQ~ TCIN RATE.

so~fl,~rsi~wT~G/100 G water at 2 C 200ppm 'e iopit1

APP.ARccAMC aooo MColorless, crystalline solid, Oeco'mposes when exposed to UV

SECTION IV - FIRE ANO EXPLOSION, HAZARD DATA

l Uselcoho m CO? f ry chemiral or -a

51



h.i~...~oracne ki~ayVe n si/ye, ir±rittajM2. fafij-- gb
CNS depression, cancer (lab animals) .

C~Ce~N Poo AFIR~aST At 0 PSIO ccOuavc
Wash eves IS mknut.,_ with_ nunttof vAtr . . qte.7=Ls0ap, Aft

ex uosure by.ihhalation remrdve to fresh aij i mediate-1-T. .Uwon inoeston ! medial

ttention iimediately." Seek medical attention after any exp6sure

'-: .CTIb, V1 -RACTIVITY DATA

0 one.j .°~ooos ,otI~ ?oo°"oJ " "°
MAYV OCCUR cmti1ST v~

SECTIOECTION VII - SPILL OR LEAK PROCEDURES

SConta In drX Or I iruid 12tori; anw k6ct frrem sprmm]!na with•utnfu qlid .N
-:. • Poison 8, S.olid, i4.O.S.

WAST. C1. C. -.A i °

~L v.,.,=.LUse whenever oossibie -* i~pie air or- SCBA

PaoTe•rj've cL.OvC3 .. ..-. .-;. - • -/ -I n T ¢ ••

PV"sisDl'T'e"deedn-o.b situation; PNVC or fleop'rene boot.s-w.ith di spoa,

shoe cover~lets.. Tapinq necessary- .
"S VSECTION IX - SPeCAL PRECAUTIONS ".. "'.-

, ___• ewasLh~nd sl~o'-er in vicinitg._ ating, smokino, drinking, etc prohibitied in the

-- • work area. Minr.mize contact at ai.1 times"-

.*r,= i- ver ;ersistant'i the ... u_'..... i~ l..C ...-. '•
, mtz.j2na tor-atogen in r witnals • .. .• -

p•G {, "%iUh h'her ce.cent-atcns cr-reater potential per exposure o

S~52



APPENDIX F

MODIFIED PRIORITY POLLUTANT LIST

FOR HERBICIDE ORANGE CONTAMINATION

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.

53
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APPENDIX F

MODIFIED PRIORITY POLLUTANT LIST

FOR HERBICIDE ORANGE CONTAMINATION

The Priority Pollutant List (PPL) referenced in Section 307.(a)(1) of

the Federal Water Pollution Control Act as amended by the Clean Water Act

of 1977 consisted of 129 toxic pollutants or combinations of pollutants.

This list was subsequently reduced to 126 by formal deletions presented in

the Federal Register (di- and tri-chlorofluoromethanes, January 8, 1981, 46

FR 2266; and bis-(chloromethyl) ether, February 4, 1981, 46 FR 10723).

Based on a review of this list by Chemical Sciences personnel at EG&G

Idaho, Inc., the list of 125 priority pollutants in Table F-I was evaluated

as necessary for laboratory analysis of the treated soil to support soil

restoration evaluation. The one chemical not included is

1,2-diphenylhydrazine (PPL #37) because its reactivity rules out the

presence of the chemical because of the time since the HO storage area was

used.

The list is organized into six groups: purgeable organics,

base/neutral extractable organic compounds, acid extractable organic

compounds, pesticides/PCBs, metals, and miscellaneous. The PPL number and

chemical analysis serial (CAS) number are included for cross reference.



TABLE F-i. MODIFIED PPL FOR HO CONTAMINATION

Priority Pollutant CAS
Number Name Number

Purgeable Organics (28)

Acrolein 107-02-8
Acrylonitrile 107-13-1

4V Benzene 71-43-2
6V Carbon tetrachloromethane 56-23-5

(carbon tetrachloride)
7V Chlorobenzene 108-90-7

10y 1,2-Dichloroethane 107-06-2
lIV 1,l,i-Trichloroethane 71-55-6
13V 1,l-Dichloroethane 75-34-3
14V 1,l,2-Trichloroethane 79-00-5
15V 1,1,2,2-Trichloroethane 79-34-5

16V Chloroethane (ethyl chloride) 75-00-3
19V 2-Chloroethyl vinyl ether 100-75-8
23V Trichloromethane (chloroform) 67-66-3
29V II-Dichloroethene 75-35-4
30V Trans-l,2-dichloroethene 156-60-5

32V 1,2-Dichloropropane 78-87-5
33V 1,3-Dichloropropane 10061-01-05
38V Ethyl benzene 100-41-4
44V Dichloromethane (methylene chloride) 75-09-2
44V Chloromethane (methyl chloride) 74-87-3

46V Bromomethane (methyl bromide) 74-83-9
47V Tribromomethane (bromoform) 75-25-2
48V Bromodichloromethane 75-27-4
51V Dibromochloromethane 124-48-I
85V Tetrachloroethene 127-18-4

86V Tuolene 108-88-3
87V Trichloroethene 79-01-6
88V Chloroethene (vinyl chloride) 75-01-4

Base/Neutral Extractable Organic Compounds (45)

1B Acenaphthene 83-32-9
5B Benzidine 92-87-5
8B 1,2,4-Trichlorobenzene 120-82-1
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TABLE F-1. MODIFIED PPL FOR HO CONTAMINATION
(CONTINUED)

Priority Pollutant CAS
Number Name Number

9B Hexachlorobenzene 118-74-1
12B Hexachloroethane 67-72-1
18B bis (2-Chloroethyl) ether 111-44-4
20B 2-Chloronaphthalene 91-50-1
25B 1,2-Dichlorobenzene 95-58-1

26B 1,3-Dichlorobenzene 541-73-1
27B 1,4-Dichlorobenzene 106-46-7
28B 3,3'-Dichlorobenzidine 91-94-1
33B 2,4-Dinitrotoluene 131-11-3
36B 2,6-Dinitrotoluene 606-20-3

39B Fluoranthene 206-44-0
40B 4-Chlorophenyl phenyl ether 7005-72-3
41B 4-Bromophenyl phenyl ether 101-55-3
42B bis (2-Chloroisopropyl) ether 108-60-1
43B bis (2-Chloroethoxy) methane 111-91-1

52B Rexachlorobutadiene 87-68-3
53B Hexachlorocyclopentadiene 77-47-4
54B Isophorone 78-59-1
SSB Naphthalene 91-20-3
56B Nitrobenzene 98-95-3

62B Diphenyl nitrosamine 62-75-9
(N-nitrosodiphenylamine)

63B Di-n-propyl nitrosamine 621-64-7
(N-Nitrosodi-n-propylamine)

66B bis (2-Ethylhexyl) phthalate 117-81-7
67B Benzyl butyl phthalate 85-68-7
68B Di-n-butyl phthalate 84-74-2

69B Di-n-octyl phathalate 117-84-0
70B Diethyl phathalate 84-66-2
71B Dimethyl phatbalate 131-11-3
72B Benzo(a)anthracene 56-55-3
73B Benzo(a)pyrene 50-32-8

74B Benzo(b)fluoranthene 205-99-2
75B Benzo(k)fluoranthene 207-08-9
76B Chrysene 218-01-9
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TABLE F-I. MODIFIED PPL FOR HO CONTAMINATION
(CONTINUED)

Priority Pollutant CAS
Number Name Number

77B Acenaphthylene 208-96-8
78B Anthracene 120-12-7
79B Benzo(g,h,i)perylene 191-24-2
80B Fluorene 86-73-7
81B Phenathrene 81-01-8

82B Dibenzo(a)anthracene 53-70-3
83B Indeno(1,2,3-c,d)pyrene 193-39-5
84B Pyrene 129-00-0

SDimethyl nitrosamine 86-30-6
(N-nitrosodimethylamine)

* IAcid Extractable Organic Compounds (1i)

21A 2,4,6-Trichlorophenol 88-06-2
22A 4-Chloro-3-methylphenol 59-50-7

(p-Chloro-m-cresol)
24A 2-Chlorophenol 95-57-8
31A 2,4-Dichlorophenol 120-83-2

34A 2,4-Dimethylphenol 105-67-9
57A 2-Nitrophenol 88-75-2
58A 4-Nitrophenol 100-02-7
59A 2,4-Dinitrophenol 51-28-5

60A 2-Methyl-4,6-dinitrophenol 534-52-1
(4,6-Dinitro-o-cresol)

f4A Pentachlorophenol 87-86-5
65A Phenol 108-95-1

Pesticides/PCBs (26)

Aldrin 309-00-2
Alpha-BHC 319-84-6
Beta-BHC 319-85-7
Gamma-BHC (Lindane) 58-89-9
Delta-BHC 319-86-8

Chlordane 57-74-9
4,4'-DDD 72-55-8
4.4' -DDE 72-54-8
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TABLE F-1. MODIFIED PPL FOR HO CONTAMINATION
(CONCLUDED)

Priority Pollutant CAS
Number Name Number

4,4'-DDT 50-29-3

Dieldrin 60-57-1
Endosulfan I 959-98-8
Endosulfan II 33212-65-9
Endosulfan sulfate 1031-07-8

Endrin 72-20-8
Endrin aldehyde 7421-93-4
Heptachlor 76-44-8
Heptachlor epoxide 1024-57-3
Toxaphene 800-35-2

PCB-1016 12674-11-2
PCB-1221 1104-28-2
PCB-1232 11141-16-5
PCB-1242 53469-21-9
PCB-1248 12672-29-6
PCB-1254 11097-69-1
PCB-1260 11096-82-5

Metals (13)

Antimony
Arsenic
Beryllium
Cadmium
Chromium

Copper
Lead
Mercury
Nickel
Selenium

Silver
Thallium
Zinc

Miscellaneous (1)

Total Cyanides
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APPENDIX G

MODIFIED EPA CARCINOGEN ASSESSMENT GROUP'S (CAG)

LIST FOR HERBICIDE ORANGE CONTAMINATION

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
beten published without editing.
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APPENDIX G

MODIFIED EPA CARCINOGEN ASSESSMENT

GROUP'S (CAG) LIST FOR HERBICIDE

ORANGE CONTAMINATION

A copy of the draft "The Carcinogen Assessment Group's List of

Carcinogens, July 14, 1980", dated 1984, was obtained from EPA

(Headquarters) to review for compounds which could be associated with

Herbicide Orange (HO). The Carcinogen Assessment Group's (CAG) list

consists of chemicals for which there is substantial evidence of

carcinogenicity.

Due to the generality of the CAG list, many of the listed chemicals

are not applicable. Based on a screening review by Chemical Sciences

personnel at EG&G Idaho, Inc., creosote and identified chemicals that are

also on the EPA Priority Pollutant List (PPL) were determined as applicable

for analytical testing of the treated NCBC soil to support the soil

restoration evaluation. The PPL modified for HO is shown in

Appendix F.
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APPENDIX H

MODIFIED LIST OF COMPOUNDS

INDIGENOUS TO HERBICIDE ORANGE

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published WiLhout editing.
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APPENDIX H

MODIFIED LIST OF COMPOUNDS

INDIGENOUS TO HERBICIDE ORANGE

Prior to the destruction of the Herbicide Orange (HO) stored at the

NCBC, samples were taken from drums so that the chemical composition of HO

by each manufacturing source could be determined. Analytical results were

presented in Aerospace Research Laboratories Report AD-AO1l 597, Analytical

Methodology for Herbicide Orange. Volume 1: Determination of Chemical

_Co£position, May 1975. While a number of chemicals were common to each

manufacturer's HO, some chemicals of low concentration were found to be

unique to a single manufacturer. Based on a review of the report data by

Chemical Sciences personnel of EG&G Idaho, Inc., the following list of

chemicals in Table H-I was prepared as a spectrum of possible HO chemical

constituents in the treated NCBC soil that should be analytically tested

for the soil restoration evaluation.
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TABLE H-i. MODIFIED SUMMARY OF COMPOSITION OF HERBICIDE ORANGE

CHEMICAL COMPOUND

2,4-Dichlorophenol
2,4,6-Trichlorophenol
Trichloroanisole

: Dichloro-Metboxyanisole

m *Butoxydichlorophenol

Butoxytrichlorophenol
Butyl-monochlorophenoxyacetate
Butyl-dichlorophenoxyacetate

Butyl-trichlorophenoxyacetate
Butyl-methoxy-dichlorophenoxyacetate
Octyl-dichlorophenoxyacetate
"Octyl-dichlorophenoxypropinonate

Octyl-trichlorophenoxyacetate
1,1-Dibutoxy-2-trichlorophenoxyethane

*. Octyl-methoxy-dichlorophenoxyacetate
"* Butyl-bis-dichlorophenoxyacetate

"Butyl ester of bis Trichlorophenoxyacetic acid
Butyl ester of Trichlorophenoxy-(methoxy-dichlorophenoxy)-acetic acid
2,4-Dichlorophenoxyacetic acid (free acid)
-2,4,5-Trichlorophenoxvacetic acid (free acid)
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APPENDIX I

ITC INDUSTRIAL HYGIENE MONITORING REPORT

IN SUPPORT OF NCBC DEMONSTRATION TESTS

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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Memorandum

TO D. Helsel, IT Daie August 29, 1985
Robin L. Ballau, EG&G

From H. Pullum

Subject. E6G/Air Force Site Demonstration of the Thermal Desorption/UV Photolysis
Process - Health and Safety Report

A health and safety plan was prepared and approved on May 16, 1985
for the referenced project. Coordination of this plan was performed
on-site on the following dates:

May 22-23, 1985 (Corey Briggs)
May 28-31, 1985
June 5-7, 1985
June 21-24, 1985

The purpose of the on-site coordination was for initial implementation
of the health and safety plan, atmosphere monitoring to assess employees
potential exposure, and auditing the continuing implementation, by
project management, of the plan.

The health and safety plan was followed as written with minor exceptions.
The employees on the project should be commended for their awareness
and concerns for health and safety. Two changes of the plan were
made during my visit. They were:

1. The polyethylene coated (yellow) tyvek appeared to be strong
enough to be worn when doing soil grinding, crushing, and loading
activities. It was therefore decided to use the yellow tyvek
instead of PVC for these activities.

2. Since no contaminated clothing was worn into the break area,
and the break area was cleaned frequently, food in wrappers,
such as candy bars, were allowed to be eaten in this area.

These amendments have been made in the health and safety plan for
the Johnston Island demonstration.

The results of atmospheric monitoring are given in Table 1. These
results are summarized as follows:

1. Employees grinding soil inside the grinding room had potential
exposures of up to 35,658 picogra-m_ 2,3,7,8 TCDD per cubic meter
of air (pg/m 3 ).

2. Employees pulverizing soil inside the grinaing room had pctential
exposure of up to 63,241 pglm.
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3. Employees in the tent (outside the grinding room) operating the
thermal desorber and/or UV photolysis process had potential exposures
of less than 827 pg/m 3 , with one measured potential exposure
of 675 pg/m 3 . These measurements were taken during grinding
of soil inside the grinding room with 2.3,7,8 TCDD exposures
outside the grinding room attributed to leaks from the room.

4. Area samples in the tent during grinding, but outside the grinding
room, showed concentrations of less than 608 pg/m 3 , with one
ameasured concentration of 238 pg/m 3 .

5. An area sample in the decontamination area showed a concentration
of less than 877 pg//mr.

Conclusions made from the atmospheric monitoring are as follows:

1. Employees grinding soil wore suppliec air respirators which have
a protection factor (PF) of 2000. Using a permissible exposure
limit of 18 pg/m 3 for 2,3,7,8 TCDD would give a protection for
these respirators of 36,000 pg/m3. All measured concentrations
for the employees grinding soil were less than 36,000 pg/m 3 .

2. Employees pulverizing soil in the grinding room also wore supplied
air respirators with a PF of 2000, giving protection of up to
36,000 pg/mrn. These employees were potentially exposed to concentrations
of up to 63,241 pg/m 3 . Since exposure time was short (several
hcurs at most) and the respirators operated without any problems,
adverse health effects for these employees in extremely minimal.
In the future, all pulverizing operations will be done in self
contained breathing apparatus, which has a PF of 10,000 plus.

3. Employees working outside the grinding room operating the other
equipment (thermal desorber UV photolysis, etc.) wore powered
air purifying respirators (PAPR). The PF for PAPR is listed
as 1000, but there is general disagreement on this PF. Many
authorities on the subject indicate the PF should be much lower,
but no value has been established. These employees had potential
exposures of less than 827 pg/m 3 . A PF of 46 would be necessary
to protect these workers, ana it can be confidently assumed that
a ?APR would have a PF of much cgeater than 46.

4. Visitors and other employees entering the work area (outside
of the grinding room) wore full face air purifying respirators,
with oroanic vapor/HEPA cartridges, which have a listed PF of
50, giving a protection of up to go0 pg/m 3 . Area samples showed
potential exposures of less than 608 pg/m 3 for these employees.

5. Spiked samples from this job, and other jobs, show a recovery
of approximately 65. of labeled 2,3,7,8 TCODD from filters taken
to the field. Some spikes have air drawn through them (such
as Sample J4017 whicn had - recovery of 67%) and some spikes
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do not (such as Sample J4027 which had a recovery of 68&). This
"indicates that the spiking method used by the laboratory is only
68Z effective. It is also important to note that Sample J4017, a
GFF, was spiked and a XAD-2 sorbent tube was used as a back-up to
collect any labeled 2,3,7,8 TCDD which might be lost. The analysis
of the XAD-2 tube showed nondetectable concentrations (at 260 pg)
for both the labeled and other 2,3,7,8 TCDO. From this data it is
apparent that the 2,3,7,8 TCDD is being collected on the glass fiber
filter since there is no evidence that it is being lost and collected
in the XAD-2 sorbent tube. Therefore, XAD-2 back-up tubes will not
be used at Johnston Island for atmospheric monitoring.

Noise readings were taken on April 30, 1985 in the hearing zone of
the grinding operator. The highest sound level was 85 dB(A). Hearing
protection was provided and worn by the operator. Noise readings
were taken on June 5, 1985 in the hearing zone of the thermal desorber
operator. The sound level ranged form 84-86 dB(A) with an average
of 85 dB(A) during operation. Hearing protection was also available
for these operators.

Isopropyl alcohol readings were taken at the UV photolysis operation
on June 6, 1985. None was detected on the Drager detector tube. The
permissible exposure limit for isopropyl alcohol is 400 parts per
million parts of air.

Heat stress readings using the WBGT method were taken throughout
the demonstration. Wok was performed at night due to the tremendous
heat during the day. The heat stress reading established a work/rest
regimen, and this regimen was followed during all on-site activities.
There was no evidence of heat stress related illnesses during the -
job.

The health and safety log for this job is located in my office in
Knoxville. This log has all calibration data for sampling pumps,
heat stress readings, atmospheric monitoring data, general corrents,
etc. Please contact me if you need any of this information.
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APPENDIX J

ITC WIPE SAMPLING PROCEDURES

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.

77

(The reverse of this page is blanK.)



APPENDIX J

!TC WIPE SAMPLING PROCEDURES

The following ITC NCBC equipment was identified to be decontaminated

after the testing. Wipe sample locations are indicated.

a. Desorber

- Inside feed hopper

- Outside farnace/frame

- Inside inlet plenum or bellows section

b. Solvent scrubber skid

- Inside bottom of decanter tank

- Outside under filters-frame or filter housings

c. Photulysis system

- Outside bottom of feed tank and framing

d. Grinder-outside surface-not frame

e. Control panel-exterior side

"f. Electrical panel-interiw. bottom and lower side

g. Tools and small items-composite wipe from several different

items. No wipe from nonmetallic materials-assume contaminated,

The standard operating procedures established for :ollecting wet wipe

samples are as follows:
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a. Materials and Apparatus

- 3 inch x 3 inch sterile cotton gauze pads, individually

wrapped

- Sample bottles, glass with Teflon R-lined caps

- Hexane (pesticide grade)

- Distilled water

- Glass graduated cylinder

- Sample lah'ils

- Sample log a-id chain-of-custody records

- Indelible ink pen

- Ruler or square area guide

- Tape or other marking material to outline wipe area

b. Select area for collecting a series of wet wipe samples for a

matrix type. Ensure surface area is sufficient to collect all

required samples.

c. Mark the location of the wipe on the item(s).

d. To collect a wipe sample, use the following procedure:

- Put on a clean pair of disposable gloves

- Remove a pad from its individually wrapped package

- Hold pad in hand

- Soak pad with 8 ml of hexane using the graduated cylinder to

measure volume. Fill cylinder from laboratory squeeze bottle.

e. Sample an area by applying pressure to the pad, then draw it

across the area in both directions, ensuring that the entire area

is well contacted.
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f. Upon completion of the wet wipe sample, carefully fold the pad

over at least twice, being careful not to touch the contaminated

side of the wipe pad, and place in labeled sample collection

bottle. Bottles should be temporarily stored in plastic bags

until all samples have been collected.

g. The sampling person in charge of field data should ensure the

following information is accurately recorded.

- Sample description/item description

- Sample date and time

- Area date and time

- Area sampled

- Observations/problems, if pertinent

- Names of sampling personnel

h. Change gloves after taking each sample.

i. Upon removal of samples from the site, a Chain-of-Custody form

shall be established for the samples. The Chain-of-Custody will

act as a transmittal form from sampling personnel to laboratory

personnel and will be signed at this time to document that

samples are properly delivered and received by appropriate staff

members.
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APPENDIX K

COPIES OF UNIFORM HAZARDOUS WASTE SHIPMENT

FORMS FOR SHIPMENTS THAT INCLUDED DIOXIN-CONTAMINATED

WASTES FROM ITC NCBC TESTS

Page

Exhibit 1 E&E Letter on Hazardous Waste Shipment ..................... 85

Exhibit 2 Uniform Hazardous Waste Manifest for First Shipment ........ 88

Exhibit 3 Uniform Hazardous Waste Manifest for Second Shipment ....... 90

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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"Appendix K, Exhibit 1

eoo and environment, inc.
. IMSUGG ROAD. P.O. BOX 0. BUFFALO. NEWYORK 14225. TEL. 71602-4491, TELEX -I*8138

hwetvinl Speduin in we Enwvonme

May 22, 1985

Naval Construction Battalion Center
Code Orange
Gulfport, Mississippi 39501
ATTN: Harry Williams
864-0056

Dear Mr. Williams:

Ecology and Environment, Inc. (E & E) has been conducting
sampling at the Naval Construction Battalion Center and
Eglin Air Force Base for dioxin under a contract to EG&G
Idaho, Inc. During this sampling, sampling wastes consisting
of protective clothing, sampling equipment (spoons, drills,
aluminum trays, etc.), and drill borings (soil) have been
generated. The sampling waste were packaged in fiber drum
containers and left on the respective sites. These wastes
are now being processed for disposal by Rollins Environ-
mental Services, Inc.

Paragraph 6 of Rollins form 101-81 (attached) presents a
list of chemicals unacceptable to Rollins. None of the
chemicals listed in paragraph 6 are in the fiber drums
filled by E & E. It is further noted that the requirement
for steel drums has been changed by Rollins to fiber drums.

Sincerely,

Louis W. Adams
Project Manager
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P.*. am M. - f• o •m. t4am YS (131 474 10141

S Ref. No......

This letter, upon receipt by Rollins Enisnmental Services (TX) In ("US"*) of your acceptamn, shal be the a•eement between
RES and ('Company") with respect to Waste
(defined below), term, price and representations:

WARRANtY.ES. To comply with all e isutglaws. odinar d M regulations of te United States and *my state. county, town-
_ ship at municipal subdivision thereof. a oher panmti agency which may be alicable to the renaval ofWaste. RES da obtain
* all permits, licenses and other foms of documentation required in otder to comply with such laws d regslationu.

RES INDEMNIFICATION. Following loading and departure from Company's plant, if RES provides transpottation or, followint
delivery f.o.b. RS' facility, if Company provides transportation. Company shall be relieved of responsibility and RES shall become
solely responsible for any and all loss, damage or ibijury to persons of property and RES shell indemnify and hold Company harmless
from any and all liability. damages, costs, claims, derands, and expenses of whatever type or nature, including, but not limited to.
pollution or other damage, which shall be caused by, trise out of. or in any manner be connected with the Waste. except as provided in
COMPANY INDEMNIFICATION below.

COMPANY WARXA:M. Comnpany r.p=-z-ta mid wanants that the Waste loaded .demove uader this Agreement shall be the
Waste defined on Schedule "A", attached hereto and made a pat hereof, and has been thoroughly characterized on the waste data
sheet submitted to 1S. Company agrees to prepare and execute US' waste data sheet for each shipment of Waste. If the Waste is

Spackaged, Company warrants that such Waste shall be prepared for shipment and padcagd in containers secifted by the then current
and applicable regulations of the United States Department of Transportation. Enviroumental Protection Agency or any successors
tb- -' and/or any state, municipal and/or Federal agency having jurisdiction, as the case may be. Company shall be responsible for

packaged Waste on RES' traiers if RES is providing transporttion.
A.APANY INDEMnFICATION. Company wil indemnify and hold harmless RES from my and all Wis. damages. including

damage or undue wear and tear to equipment, claims, suits, of costs which sha"l ari or Igow out of any injury to any person or
persons or any property (incuding the person or property of Company ot its employm) caused by or resuhing in any way from
Company's failure to comply with Company's Warranty concerning tOe Waste. Company shall be responsible for aid indemnify RES
against any and all liability, damages, costs, claims, demands, and expenses or whatcvr type or nature resulting from the acts andiow
omissions of Company and/or its employees, until departure of RES vehicles from Company's plant, if RES provides transportation
or, if Company provides transportaiton, until delivery f.o.b. ,YS' facility.

1. TERM. Subject to the riht of either patty to terminate this Agreement at any time upon thirty (30) days prior written notice.
this Agreement shall automatically terminate on

2. PAYMENT. RES shall invoice Company for the hauling and treatment of Waste at the ratei and terms set forth on Schedule "A'
attached heeto and made pant hereof. RES shall add wn amount equal to one and one-half percent (I %%) or the maximum legall) pe'
missibin amount to invoices which remain unpaid for more than thirty (30) days after date of invoice. Like charges may be made it,-
each subsequent thirty (30) day period that srch invoice remains unpaid.

3. RES REJECTION. Company understands and a&Vees that RES, upon notice to Company, has the absolute and unqualified right
to reject any shipment of Waste which does not conform to the description of Schedule "A" (the "Waste Data Sheet") supplied by
Company to RES. After any such rejection, RES will, with Company's assistance and approval, prsue a0 other reasonable means of
disposal. If the Waste is rejected. Company shall be obligated (a) to pay die cost of uansportation toRES' facility if mach transportation
was perfamed by RES, and (b) to pay the cod o(retru transportation from RES' facflty to Company's promise (Company having
the right to select the carrier) and (c) to pay al oth reasonable charles imcurmd by RiS with the prior comnnt o( Company.

4. TITLE Folowing loding and departure from Company's plant, if IES provides tsurspmoeasl at. following delivery f.o.b.
RES' facility, if Company provides transportation. Company dsall. be elieved of title ronubility and risk of loss for the Waste. and
RES shadl take title, responiubility and risk of loss. Howeve, title, risk of Ion and all other incidents of ownership to non-conforming
Waste shall be deemed to revest in the Company at the time revocaiioo of cceptunce ii communicated to Compary and RES shall

.e responsible for its own negligence Or willful acts.
FORCE MAJEURE. Delays or failure of eithet party in the performance of its required obligations shall be excused if caused by

.nuances beyund the reasonable control of the party affected, including but not limited to, acts of God, strikes, labor holida).
une. flood, windstorm, explosion, riot. war, sabotagt. action or request of govenmental authority, accident. inability to obtain mate.

rial, equipment or transportation, provided that a prompt notice of such delay is gfven sad the parties shall be diligent in Attempting
to remove such cause(s).
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W, O$SHA. Company epresents anid wa•uanas that Wavte doest Io Contain tlie f',lotIng Pu.i-tIiinct irk oncitenitratto. Ireate thats.

-. GCetylaMA0flufIfF . Ch$MalC Absracts Soervie Reistry No. 62759 1.
* alpiwsphthylamine, Cheinical Abstracts Service Registry No 1.3.47 1'
, 'odiphmnyl. Chemical Abstracts Service ReSisty No. 96271 %11-

me, Chemical Abstracts Registry No. 9217S fill-,
I.-naphthylamine. Chsnical Absutrac Service Registry No. 91599 U I"

""et&prtopioactow. Ce ialAburactsService Registry No 5757b
bischknomethyl ether. Ctemical Abstracts Sertie Registry No. 54289 i 0. 1'•
3.3",ichlowbmnzidie. Chemical Abstracts Service Registry No. 91941. and its saiis
4dimethylsaisminobat•uum. Cheical Abstracts Service Repstry No. 60117
ethyeneimine, Choeical Abstracts Service Registry No. 1S 1564 1 e
methyl dborwonhyl ether. Chemical Abstracts Service Retstry No. 107302 017
4,4"methylene bis (24-,oroanilire). Clemical AbstrcsService Registry No. 101144
4.nitrobiphenyl. Chemical AbstractsSnkt Registry No. 9.93 0.31'

. N.nitirsodimathylamuse. Chemical Abstnts Service Registry No. 62759 if
polychlovmfated bipheYls 0.005,.

SAddition may be mad by RES to the foregoing list of substances from time to time, such additions by RES becamuir effective
and binding after three days written notice to Comapny.

Company agies that anl Waste containing asbeslos(includ:nl actinolite, amnosite. anthophylhte, chrysotd¢. cT~OCdOhtt. and trcmn-,c
fibers longer than 5 micrometers detectable by phas contrast microscopy sa be subject to the following conditiens

a. The presence of asbestos in the Waste sall be Clearly noted on REY waste data sheet.
b. Waste shall ie packaged in closd steel drums bearing a label which conforms with 29 CFR 0QO.lO01.

Company further represents and warrants that, to the best of its knowledge. Waste does not contain vinyl chloride monomer 1n
liquid or pswous foem aept as speafid an RES' waste data ht.

All previous representations, including but not limited to. propossls,. purchase ordet(s) tndlo: invoices). either written or o13i
are hereby annulled and superseded. No modification %hall be binding unless in writing and executed by RES and Company.

Please indicate your agreemwet to the above recitals by executing and telurning a cnpy of this letter.

fED this IL-day of . L....... 19 Y.,T ROLLINS ENVI RONM1ENTAL SERVICE.S TX INC. (-RES-

4Q ad3 ' /4,, I/l- (-Company") BY.

BY: -Address: P.O. Box 609ms. Deer Park. Texas 77536
Address: a
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Appendix K, Exhibit 2
"aels Stwo FWMn Ceeqed for use an SUte Ci 2.git) tyve-wwwe) F"Aovum DemSOUS 00004M SoceEawwn 74146

:NIFORM HAZARDOUS i. Genratous US EPA to No. Mn ooufmfe 2. Pp, IW, I
WASTE MANIFEST MS 2170022626 ] EG1050-3 at iWs We •.a by w 'aw.

3. GeI Nu•Nmss Mailing Address A. SaeJAiWletNr ,
United States Navy
Naval Construction Battalion Center aToe4 7. 0 e. sahf!,e ¶ o' "

4. Gebm~op o Cotp1?q 7Dp
_ Gul~rt.MS 39501-

5. Tr Cort Compny Name a. US EPA Io Numb*, C. Stalle Tao-ImUS to
mir S:ta•te Motor Transit Co., Inc. [ MOD 095038998 . Trqnft .- 8 -4-

7. Transporter 2 Company Name 8. US EPA 10 Number E.. SWA Tu•uuw's c.I

y~ Namenundnets Phone
i9. Deigaed Faciy Name end Sie Adtdre 10. US EPA I1 Numbeir G. SU•e Few s I .

Rollins Environmental Services
2027 Battleground'Road H. '400 47'9h 0
Deer Park, Texas 71536 TXD 055141378 (713)4796001

________________________________ 1_ -i Container 13. WNW ftTotal Unt Wf o
11. US DOT Descnption (including 0woetShoippg Name, Hazard Clas and ID Number No U ________.S. ... .. No- Type .Quantity o

"X Hazardous Waste Solid N.0.S. ORM-E NA9189 40 D 313 D017

J. Additional Zascnpt;ons tor Matenaas Listen Aocve K. Hmnding coda for Walst isted Above

15. Special lanc:.ng instructions and Ad•itional information

Disoosable clothing and/or sampling equipment contained in the drums may be
contaminated with 2,4,5-trichlorophenol or its pesticide derivative (TCDD).
Do not open or reuse containers. Handle with care.

116- GENERATOR'S CERTIFICATION: I hereby declare mat the contents of znis consignment are fully arid acurately described
above by prooer shipping name and are classified, packed, marked. and labeidl, and are in all respects in pro•pr condition for
transoo-i by nignway according to applic=loe intenlatiora andi national govermental regtions. Date

PrimeasTypec Name__ur
1-, i=r J I ý ý

CL FF .. At-"E 1 S.. azure Zz... .. l r !'T 7. Transporter 1 Acknowledgement ow Reowsot of Materials 0=az
PnrnaTige Name Manorý Yawr

purr 2Ia Is. Transporter 2AcknorweogementofAeceipt offMatenas Date
Printed/Typec Name Signature Aflon Day Yaw

".9. Oecrepancy n'mocation Space

120. Facuity owner or Operator: Certification of receipt of heazarous mazediaiaacoered by this manifest except as noted in item 19.

j Printed/Typed Name Signaue Monkim Day Yew
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-" .ReMHAZARsDU US IPA , No. Mond" OoWW4 t4na cf 4¶ Jftf in I* NM ftw[ I I WAM IM = "F,$ ••

W iJt Can u t Bettalite.C 1 c ,x , ,, . ,,,• -
0. A S Ew i eyzo S. sof II -

a. Tl I ,prCoft=any Na.m e. US EPA oO Numbr C. STaem aela.

_______. _______or ____2__________Namea._ LISEPA__0_Number E. TMAG03s 1m

9. Designated Facuity Nam am Site Adidr 10. US EPA 0 Number / 3. SueFacat~s a• M111m E • 1 wa I
2W2 3attle'i aed H. Ifacilts Phone
Ofer Peek. TenS MM3 jD l117 (M1) 479-601z , ntakfr 13. t4. L

i i. US DOT Descripoon (hIching Proj,. Shqipping Name. ,mflrrd Ciass and to Nrbe) N TOtalT Unit W No.

a.

C.

d.

Ji'iflt Oescruons for Mwenaft Lised Aove K. MOan" rng • a • Wasts Lteab

15. Special Handling Insiructmofls and Aodiofl Information

DISPOsable ClotbIe amder SIO u,12 OW~Pmst Coataiftd IS th & *i say be
wttwmte2withSAAtrichlovohm Ier its pesticide derivative 0003).

0D Mt elmn •r ne e comtaian . NeIdle with care.
16. GENERATOR'S CERTIFICATION: I hereby declate that t contents of ths consignment are fulty and accuratl described

above by Droper shipping name and are classifiedO packed, marked, and labeled. and are in all respects in proper condition for
trannro oy nightway accoraing to apoicaole international and naional governmentua regulations.

* ._ i/ate

P_,t:edl7ype Name ,Ilure /9 (-

17 Trans;o:ier i Ackh-cweCgenMent 0! Receipt of Materis . t ia
A .. .. . .- " " " 1

PrinteofTypea Name Signturo monoh DRY Yew

o 1. Transporter 2 Aclinowwlegernent of Receipt of Materials Dale

SPnmradTypeo Name SIgn.KI 4100 Day YI

,S. iscepancy Indicaton Space

1 20. Facility Owner or Operator. Cart.1ation of receipt of hazardous mateIalS covered by this manifest except as noted in Item 19.
T Date

Pnnte•dTypeo Name AI On O YeI

to FtS-6 Ladl•emaM. Chisgo. IL 636A6 EPA Form 8700-22 1)

GENEMMR COPY
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APPENDIX L

ECOLOGY AND ENVIRONMENT, INC., SAMPLING PROTOCOL

FOR ITC NCBC TEST

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.
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APPENDIX L

ECOLOGY AND ENVIRONMENT, INC., SAMPLING PROTOCOL

FOR ITC NCBC TEST

General

A bound satpling logbook will be individually assigned to each site.

The logbook will be kept by the onsite sampling team. Field data sheets

also will be used. At a minimum, the following information will be kept in

"the logbook and on the field data sheets:

"o Site name

"o Demonstration project name

"o Test run number

"o Sample test point number

"o Sample number

"o Date and time sampled

"o Ambient air temperature

"o General weather conditions

"o Name of sampler

"o Name of laboratory performing the analysis

"o Date sample was shipped

"o Airbill number.
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To enhance decontamination, a small plastic bag will be placed around

the outside of the sample bottles and held in place by a rubber band so

that any sample spilled during the collection or compositing process will

not contaminate the outside of the jar. After sample collection, the

sample bottles will be decontaminated by first removing and discarding the

rubber band and outer plastic bag. The sample bottle will be washed with

clean water, dried, and placed iz a clean bag; then the bag will be sealed.

Process Sampling

Soil samples will be collected in disposable aluminum trays using

stainless steel scoops or spoons. Enough soil will be collected to fill

two 16-ounce wide-mouth iars. Pretreatea soils will be sampled as they are

fed into the furnace feed bins. Treated soil exits the furnace at

extremely high temperatures and will be sampled after it has cooled to

ambient air temperature. All soil samples will be composites of at least

five aliquots. They will be sieved into the wide-mouth jars through 10-mm

screen, and the jars will be sealed with aluminum-lined caps.

Representative carbon filter bed samples will be collected during the

equipment purging and cleaning cycle. They will be placed in two 16-ounce

wide-moath jars and sealed with aluminum-lined caps.

Effluent water samples will be collected hourly throughout the test

run and will be composited. It is expected that the demonstration test

apparatus will have valve test ports to withdraw the samples. Four sets of

samples will be ccllected. It is assumed that each test run will be at

least 8 hours. Water will be collected as follows:

o One quart of water every hour. At the end of the test run, the

eight. l-quart bottles will be composited into four half-gallon

amber bottles.
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o Two 40-mL volatile organic analysis (VOA) bottles of water every

hour. Immediately upon collecting the samples, bottles will be

packed in ice. These samples will be composited by the

laboratory prior to analysis.

o One plastic 125-mL bottle of water every hour. Nitric acid will

be added as a preservative. At the end of the test run, the

eight bottles will be composited into two 500-mL plastic bottles.

o One plastic 125-mL bottle of water every hour. Sodium hydroxide

will be added as a preservative. At the end of the test run, the

eight bottles will be composited into two 500-mL plastic bottles.

The scrubber/quench liquid samples from the ITC process will be

collected at the end of the test run. Since they are recycled continuously

through UV destruction, they will be drawn directly into four half-gallon

amber bottles and two 40-mL VOA bottles at the end of the run. The VOA

bottles immediately will be packed in ice.

Sampling of vent gas and off-gases from the two thermal desorption

technologies will be performie using procedures and techniques developed

for permitting requirements of the Resource Conservation and Recovery Act

(RCRA) and Toxii Substances Control Act (TSCA) for hazardous waste

incinerators. Sampling of the gas streams will be conducted for subsequent

I Ialysis of 2,3,7,8-TCDD and isomers cf CDD and CDF, volatile organics,

molt-ular weight, oxygen (02), carbon dioxide (C02 ), N2 , hydrogen

chloride (HCI), total organic carbon (TOC), nitrogen oxides (NO X), and

particulates. Flow rates of each process will be determined.

Ambient Air Sampling

An ambient air sampling program will be conducted to dutermine the

fugitive particulate matter (FPM) concentrations during pretest activities

soil crushing). FPM will be sampled using flow-controlled,

high-volume (hi-vol) samplers operating at a minimum flow rate of 40 cfm.
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The hi-vols will be operated during the soil-crushing operation (i.e., 8 to

10 hours per work day) for three work days. Three samplers, one located

upwind from the operation and two located downwind, will be used. The

units will be calibrated and operated in accordance with 40 CFR 50,

Appendix B, "Reference Method for the Determ..nation of Suspended

Particulate Matter in the Atmosphere" (1983). Filters collected during

this phase will be forwarded to the laboratory for gravimetric analysis.

Packaging and Shipment of Samples

All samples will be packaged in accordance with the User's Guide to the

EPA Contract Laboratory Program, EPA Region VII protocol, and the

appropriate United States Department of Transportation (DOT) regulations.

Shipment cf NCBC samples in the continental United States will be via

Federal Express.

Disposition of Waste Generated During Sampling

The demonstration sampling program will result in the generation of

contaminated disposable clothing and sampling supplies. It is estimated

that eighteen 32-gallon fiber drums of waste will be generated at NCBC.
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APPENDIX M

PACKING LISTS FOR ITC NCBC TEST-RELATED

SAMPLES BEING SHIPPED TO

ANALYTICAL LABORATORIES

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefcre,
been published without editing.
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Cooler No.: NCBC #1
Oate Shipped: 6/14/85
Federal Express Airbill No.: 289-581-106

PACKING LIST

USAF SAMPLING & ANALYTIC PROGRAM
ENVIRONMENTAL RESTORATION & TECHNOLOGY

RESEARCH & TEST EVALUATION PROJECT

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer

Naval Construction Battalion Center
Gulfport, MS 39501

601/864-0056

Quant. Container Sample # / Description-2e e e ------- mrs ---- --- ---- --- ----N - R---o---------- ----
2 16 oz jars IT-NCBC-R1-O1 Run 1 soil prior to pyrolysis
2 16 oz jars IT-NCBC-R2-01 Run 2 soil prior to pyrolysis
1 16 oz jar IT-NCBC-RI-03 Run 1 scrubber solv before photolysis

e fbefle ee eee-------------------- ----- f-t---- -------------

5 TOTAL CONTAINERS

Requested Analyses:

Sample f IT-NCBC-RI-01 taken 5/31/85 at 2300 no preservatives
Sample # IT-NCBC-RI-O1 taken 5/31/85 at 2315 no preservatives

2,3,7,8-TCOO OL < 0 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins DL < a 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans OL < 0 1.1 pob

Modified CAG list OL < = 10 ppb

Modified PPL list OL < a I ppm

Organics indigenous to herbicide orange DL < 10 ppb

Sample 0 IT-NCBC-RI-03 taken 6/6/85 at 2210 no preservatives
------ w----------------------- f-m------- t-----------------------------
2,3,7,8-TCDO OL < a 0.1 ppb
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Cooler No.: RCSC 42,
Date Shipped: 6/14/85
Federal Express Alrbill No.: 289-581-106

PACKING LIST

USAF SAMPLING & ANALYTIC PROGRAM
ENVIRONMENTAL RESTORATION & TECHNOLOGY

RESEARCH & TEST EVALUATION PROJECT

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer

Naval Construction Battalion Center
Gulfport, MS 39501

501/864-0056

Quant. Container Sample # / Description- eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee--eeeeeeeeeeeeeeeeeeeeeeeeeeeeee-1 --------eeee
2 16 oz jars IT-NC3C-R3-O1 Run 3 soil prior to pyrolysis
2 16 oz jars IT-NCBC-R4-O1 Run 4 soil prior to pyrolysis
2 16 oz jars IT-NCBC-R5-01 Run S soil prior to pyrolysis

e------------------- -- ---------------- mw---------- ------ ------------ m-------

6 TOTAL CONTAINERS

Requested Anal yses:

Sample # IT-NCBC-R3-01 taken 5/31/85 at 2330 no preservatives
Sample # IT-NCBC-R4-0l taken 5/31/85 at 2343 no preservatives
Sample # IT-NCBC-RS-01 taken S/31/85 at 2400 no preservatives

-- eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee-------eeeeeeeee

2,3,7,8-TCDD OL < - 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins OL < a 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans DL < 0.1 ppb

Modified CAG list DL < - 10 ppb

Modified PPL list OL < a 1 ppm

Organics indigenous to herbicide orange DL < 1 10 ppb
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Cooler No. : NCBC #3
Date Shipped: 6/14/85
Federal Express Airbill No.: 289-681-106

PACKING LIST

USAF SAM4PLING & ANALYTIC PROGRAM
ENVIRONMENTAL RESTORATION & TECHNOLOGY

RESEARCH & TEST EVALUATION PROJECT

EG&G Idaho, Inc.
Code Orange/tJSAF Project Trailer

Naval Construction Battalion Center
Gulfport, MS 39501

601/864-0056

Quant. Container Sample # / Description

2 16 oz jars IT-NCRC-R1-02 Run I soil after pyrolysis
2 16 oz jars IT-MCBC-RI-09 Run I front half of 1st gas carbon bed
2 16 oz jars IT-NCBC-R1-09A Run 1 back half of 1st gas carbon bed
------------ ams--- -eeeeeeeee----9 M ----c------ e w -f- ------------

5 TOTAL CONTAINERS

Requested Analyses:

Sample # IT-NCBC-Rl-OZ taken 615/85 at 0230 no preservatives
Sample # IT-NCSC-R1-09 taken 6/7/85 at 0520 no preservatives
Sample # IT-NCBC-RI-09A taken 6/7/85 at 0510 no preservatives
_--------------- ------ m-----ne e ---- e - - --------- -----

Z.3,7,8-TCDO DL < = 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins OL ' - 0.1 ppb

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans OL < - 0.1 ppb

Modified CAG list OL < - 10 ppb

Modified PPL list DL < a I ppm

Organics indigenous to herbicide orange DL < = I. ppb

If the above tests result in concentrations greater than those limits set for any
of the contaminants in RCRA Sec. 251.24, Table I (EP Toxicity), then perform an
EP Toxicity Test.
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PACKING LIST

Cooler No.: NC3C #4
Date Shipped: 6/14/85
Federal Express Airbill No.: 353-895-986

TO: California Analytical Liboratories, ;nc.
2544 Industrical Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
"Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Ref: RFP # C8S-130686

Quant. Sample # / Description

1 IT-NCBC-R2-l / VOST, TENAX TRIP BLANK
1 IT-NC3C-RZ-12 / YOST TEMAX/CHARCOAL TRIP BLANK

I IT-NCBC-R2-13 / YOST, TL_4AX, 91 GRAB
1 IT-NCBC-R2-14 / YOST, TEMAX/CHARCOAL 11 GRAB
I IT-NCBC-R2-15 / YOST, TENAX FIELD BLANK
1 IT-NC3C-R2-16 / YOST, TEN.AX/CHARCOAL FIELD BLANK
I IT-NCBC-R2-17 / YOST, TENAX GRAB #2
1 IT-NCBC-R2-18 / YOST, TENAX/CHARCOAL GRAB #2
1 IT-NCBC-RZ-19 / YOST. TENAX GRAB #3
I IT-NCBC-R2-20 / YOST, TENAX/CHARCOAL GRAB #3
1 IT-NCBCmR2-21 / YOST, TENAX GRAB #4
1 IT-NCBC-R2-22 / YOST, TENAX/CHARCOAL GRAB #4
1 IT-NCBC-RZ-23 / YOST, TENAX GRAB #5
1 IT-NCBC-R2-24 / YOST, TENAXCHARCOAL GRAB #5
1 IT-NCBC-R2-25 / YOST, TENAX GRAB 46
I IT-NCBC-RZ-26 / VOST, TENAX/CHARCOAL GRAB #6

1 IT-NCBC-RZ-29 STACK TEST XAD-Z SAMPLE
1 IT-NCBC-R2-30 STACK TEST XAO-2 FIELD BLANK
I IT-NC3C-R2-33 ACETONE RINSE-PROBE, FILTER, CONDENSOR
I IT-NCBC-R2-34 ACETONE RINSE FIELD BLANK

22 TOTAL SAMPLES
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Cooler No.: MCEC 04
Page Z

Reguested Analyses:

Sample O's IT-NCOC-R2-11 to IT-NCBC-R2-26 taken 6/12/85 fro= 2300 to 2400 and
6/13/85 from W000 to 0500. Preserved with ice.

Analyze for volatile organics OL < a 1 ppm.

SAMPLE # IT-NCBC-R2-.9
IT-NC8C-R2-30
IT-NCBC-R2- 31
tT-_CBC-_R-32
IT-NCBC-R2- 33
IT-NCBC-RZ-34

Taken from 6/12/85 at 2300 to 6/13/85 at 0500. Preserved with ice.

Combine extract from sample IT-NCBC-R2-29 (XAD-2) with condensate sample
IT-NCSC-R2-31 and rinsate sample IT-NCBC-R2-3'. Combine extract from
-T-TCBC-R2-30 (XAO-2 blank) with condensate blank sample ZT-NCSC-R2-32 and
with rinsate blank sample IT-MCBC-RZ-34.

Analyze for: 2.3.7,8-TCOD . < 0.1 ppb,

Total Isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < - 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < a 0,1 ppb.
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PACKING LIST

Cooler No.: NCSC #5
Cate Shipped: 6/17/85
Federal Express Airbill No.: 353-895-964

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacreamento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

SRef: RFP # C85-130686

Quant. Sample # / Description

1 IT-NCEC-Rl-04 / IT PHOTOLYSIS RUN I SOLVENT AFTER TREATMENT
1 IT-NCBC-RZ-03 / IT PHOTOLYSIS RUN. 2 SOLVENT BEFORE TREATMENT
1 IT-NCBC-R2-09A / IT PHOTOLYSIS RUN 2 REAR PART OF I1st GAS CARBON
I IT-NCBC-RZ-27 / IT STACK TEST IN-LINE PARTICULATE FILTER
1 IT-NCBC-RZ-28 / IT STACK TEST FIELD BLANK PARTICULATE FILTER
•- 1 IT-NCBC-RZ-35 / IT STACK TEST KOH (IMPINGER #3)
1 IT-NCBC-RZ-36 / IT STACK TEST KOH FIELD BLANK
S1 EE-NCBC-R1-01 / HI-VOL SAMPLER f1i RUN I OFF-SITE CONTROL FILTER

EE-NCBC-RI-02 / HI-VOL SAMPLER #2, RUN 1 ON-SITE CONTROL FILTER
1 EE-NCBC-Rl-03 / HI-VOL SAMPLER #3, RUN 1 ON-SITE DOWNWIUD FILTER
1 EE-NCBC-RI-04 / HI-VOL SAMPLER #4, RUN 1 OFF-SITE DOWNWIND FILTER

11 TOTAL SAMPLE:S

Sample # IT-NCBC-RI-04 taken 6/7/85 at 0430. 1. 1/2 gallon jug. No preservatives.

Analyze for: 2,3,7,8-.TCDO OL < a 0.1 ppb.

Total isomers of tetra-. penta-, & hexa-chlorodlbenzo-p-dioxins
OL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans OL < * 0.1 pp
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IN4CC Cooler IS
Page 2

Modified CAG list 0L < - 10 ppb.

Modified PPL list OL < a 1 ppm.

Organic indigenous to herbicide orange (Appendix 0) DL < - 10 ppb.

Suspended solids content.

Sample # IT-KCBC-R2-03 taken 6/14/85 at 1800. 1, 16 oz jar. Ho preservatives.

Analyze for: 2,3.7,8-TCDD OL < a 0.1 ppb.

Sample # IT-NCSC-R2-09A taken 6/13/85 at 1950. 2. 16 oz jars. No preservatives.

Analyze for: Z,3,7,8-TCZD CL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
OL < a 0.1 ppb.

Total Isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < -0.1 ppb.

Modified CAG list CL < a 10 ppb.

Modified PPL. list DL < 1 ppm.

Organics indigenous to herbicide orange (Appendix D) DL < - 10 ppb.

If the above test result in concentrations greater than those limits set for any ef
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.

Total amount of carbon.

Sample Vs IT-NCBC-RZ-27 and IT-NC3C-R2-28 taken between 2300 on 6/12/85 and 0500
on 6/13/85, 1, 16 oz jar each. 1. petri dish each. No preservatives. IT-NCBC-
R2-27 has an initial tare of 0.2533 g. IT-NCBC-R2-Z8 has an initial tare of 0.2543 g-

Analyze for: Particulate loading OL < = 0.0001 gr/scf.
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NC8C Cooler #5
"age 3

Sample f's IT-NCBC-RZ-35 and IT-41C8C-R2-36 taken between 2300 on 6/12/85 and 0500 on
6/13/85. 1, 16 oz jar each. No preservatives.

Analyze for: Hydrogen chloride DL < * 1.0 ppm.

Sample Us EE-NC3C-RI-01, EE-NCaC-RI-O2. EE-NCSC-RI-03, and EE-NCBC-RI-04. Each
contains a plastic bag with a particulate filter in a folder. Initial tares are
listed below:

EE-NCSC-RI-01 (filter # 1131): 3.03360 g.
EE-NCBC-RI-02 (filter # 1132): 3.02484 9.
EE-NCBC-RI-03 (filter # 1133): 2.98913 g.
EE-NCSC-RI-04 (filter # 1134): 3.03537 S.

Volumes of air passing through each filter are as follows:

EE-NCBC-RI-01: 4845.99 c um
EE-NCBC-RI-02: 4635.54 cu mn (estimate)
EE-NCIC-RI-03: 4845.99 cu m
EE-NCSC-aI-04: 2877.06 cu m

Analyze for: Total suspended particulates.

2,3,7,8-TCOD OL < 0.1 ppb.

10J8



PACKING LIST

Cooler No.: NCBC #6
Date Shipped: 6/17/85
Federal Express Airbill No.: 298-581-110

TO: Battelle Analytical Laboratories, Inc.
Columbus, OH

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, KS 39501
601/864-0056

Quit. Sample # / Description
-- ---- -------------- ----------------- eeeeeeeeeee

I IT-NCBC-RI-0i / IT RUI I SOIL BEFORE TREATMENT
.1 IT-NCBC-Rl-OZJ IT RU14 I SOIL AFTER TREATMENT

I IT-NOCB8-R1- 5 j / IT RUN I SCRUBBER SOLVENT BEFORE PHOTOLYLSIS

3 TOTAL SAMPLES ----

Sample # IT-iC3C-RI-01 taken 6/3/85 at 2300. 2. 16 oz jars packed in 2-gallon

paint cans. No preservatives.

Analyze for: 2,3,7,8-TCOD OL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dloxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans_-

OL < a 0.1 ppb.

Modified CAG list OL < a 10 ppb.

Modified PPL list OL < - 1 ppm.

Organics indigenous to herbicide orange (Appendix 0) OL < 10 ppb.
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Cooler No.: NCBC #6
2a4ge 2

Sample # IT-NCBC-Rl-O2 taken 61S/5/ at 0230. Contains 2, 16 oz jars packed in

2-gallon paint cans. No preservatives.

Analyze for: 2,3,7,8-TCOD OL < a 0.1 ppb.

Total isomers of tetra-. penta-, & hexa-chlorod<benzo-p-dloxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dlbenzofurans
DL < a 0.1 ppb.

Modified CASG list DL < - 10 ppb.

Modified PPL list DL < a I ppm.

Organics indigenous to herbicide orange (Appendix 0) DL < £ 10 ppb.

If the above test results in concentrations greater than those limits set for any of
the contaminants in RCRA SEc. 261.24, Table I (EP Toxicity), then porform an EP
Toxicity Test.

Samnle # IT-NCEC-R1-04 taken 6/7/85 at 0430. Contains 1, 1/2-gallon jug packed in a
styrofoam cooler. N6preservatives.

Analyze for: 2,3,7,8-TCDD DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzafurans
DL < - 1.1 ppb.

Modified CAG list OL < a 10 ppb.

Modified PPL list OL < a I ppm.

Organics Indigenous to herbicide orange (Appendix 0) DL < a 10 ppb.

Suspended solids content.
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PACKING LIST

"Cooler No.,: NCBC #7
Date Shipped: 6!17/85
Federal Express Airbill No.: 353-895-964

TO: California Analytical Laboratories, Inc.
2S44 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Ref: RFP f CB5-130686

Quant. Sample # / Description
------ e e - -- -- --------- --- ---

1 HU-NCBC-RI-02 I HUBER RUN I SOIL AFTER TREAThIT
I IT-NCBC-R2-02 / IT RUN 2 SOIL AFTER TREAT.ENT
I IT-NCBC-R2-09 / IT RUN 2 FRONT PART OF Ist GAS CAR30N BED
I HU-NCBC-RI-09 / HUBER RUN l FIRST GAS CARBON DRUM
I HU-NCBC-RI-09A / HUBER RUN I SECOND (DOWNSTREAM) GAS CARBON DRUM
1 IT-NCBC-R3-02 / IT RUN 3 SOIL AFTER TREATMENT

6 TOTAL SAMPLIES

Sample HU-NCRC-RI-O2 taken 7/14/85 at 02ZO. 2, 16 oz jars. No preservatives.

Analyze for: 2.3.7.8-TCDD DI. < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibanzo-p-dioxins
DL < - 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < a 0.1 ppb.

Modified CAG list OL < a 10 ppb.

Modified PPL list DL < a I ppm.

Organics indigenous to herbicide orange (Appendix 0) DL < - 10 ppb.

if the above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.
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aeNCBC Caol.r P
Spage

Sample # IT-NCBC-R2-02 taks., 6/t•,3-5 at 06Z2. 2, 16 oz Jars, No preservat';ves.

.nalyze for: 2,3,7,8-TC0D OL < - 0.1 ppb.

Tota' isomers of tetra-, penta-, & haxa-chioridlenz,-j-n-dioins
DL < a 0.1 ppb.

Total Isomers of tetra.-, penta-, & hexa--Ch1oo-dibenzofurans
DL < a 0.1 ,pb.

Mocified CAG list OL < - iU ppb.

Mudiified aPL list DL < * I ppm.

0rrjinics indigenous to .,qrbicide orange 'Appendix 0) DL < a 10 ppb.

If the above tests result In cor.centrations areater than those lim~ts set for any
of the contaminantms In RCRA Sew. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.

Sample # IT-NCBC-RZ-09 taken 6/13/85 at 1950. Contains 2, 16 oz jars. No preservatlvý .

Analyze for: 2,3,7,8-TCDO DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < - 0.1 ppb.

Total isomers of tetra-, penta-., & hexa-chloro-dibenzofurans
DL < 0.1 pp6b.

Modified CAG list DL < a 10 ppb.

Modified PPL list DL < - 1 ppm.

Organics indigenous to herbicide orange (Appendix D) DL < a 10 ppb.

Total amount of carbon present.

Sample 0 HU-NC3C-RI-09 taken 6/14i85 at 0315. Contains 2, 16 oz battles. No presevat

Analyze for: 2,3,7,8-TCDD DL < 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < - 0.1 ppb.
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NCBC Coo'.er 17

Total isomers of tetra-. penta-, & hexa-chloro-dibenzafurans

DL < 0.1 ppb.

M.dlfied CAG list DL < - 10 ppb.

hiudifie'i PPL list OL < - I ppm.

Organics indigenous to herbicide orange (Appendix 0) DL < 10 pob.

Total amount of carbon present.

Hydrogen chloride DL < * 1 ppm.

Nitrogen oxide DL < - I ppm.

Sample # HU-NCBC-RI-09A taken 6/14/85 at 0315. Contains 2, 16 oz jars. No preservatives

Analyze for: 2,3,7,8-TCDD DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodtbenzo-p-dioxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta., & hexa-chloro-dibenzofurans
DL < a 0.1 ppb.

Modified CAG list OL < x 10 ppb.

Modified PPL list DL < - I ppm.

Organics indigenous to herbicioe orange (Appendix D) DL < - 10 pob.

Total amount of carbon present.

Hydrogen chloride DL < I ppm.

Nitrogen oxide DL < a I ppm.

Sample F IT-NCBC-R3-02 taken 6/14/85 at 0330. Contains 2. 16 oz Jars. No preservative;

Analyze for: 2,3,7,8-TCDO DL < - 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibe.nzo-g-dioxins
OL < a 0.1 ppb.
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ICBC Cooler 47

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans

L <( 0.1 ppb.

Modified CAG list OL < - 10 ppb.

Modified PPL list DL < a 1 ppm.

Organics indigenous to herbicide orange (Appendix 0) OL < 10 ppb.

If the above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.
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PACXING LIST

Cooler No.: NCBC #8
Date Shipped: 6/21/85
Federal Express Airbill No.: 289-581-132

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program

r Environmental Restoration & Tecrnology
Research & Test Evaluation Project

EGIG Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, KS 39501
601/864-0056

Ref: RFP * C85-130686

Quant.. Sample # / Description
------------------ ft--------------------- ----------------- ------

IT-NCBC-R2-04 / IT RUN 2 SOLVENT AFTER PHOTOLYSIS
* I IT-NCSC-R3-09 / IT RUN 3 FIRST 1/2 GAS CARBON BED

I IT-NCBC-R3-09A I IT RUN 3 LAST 1/2 GAS CARBON BED
S1 IT-NCBC-R4-09 / IT RUN 4 FIRST 1/2 GAS CARBON BED

1 IT-NCgC-R4-09A / IT RUN LAST l1Z GAS CARBON BED
----------- ----a ---------------------------------- w---------

5 TOTAL SAMPLES

SaMle # IT-NCBC-R2-04 taken 6/15/85 at 0315. Contains 1. 80 oz amber bottle.

No preservatives.

Analysis for: 2,3,7,8-TCDD DL < 0 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
OL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
OL < - 0.1 ppb.

Modified CAG list OL < a 10 pb.

Modified PPL list DL < x 1 ppm.

Organics Indigenous to herbicide orange (Appendix D) DL < - 10 ppb.

Suspended solids content.
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* ?CBC Cooler tB
Page 2

Sample I IT-NCBC-R3-09 taken 6/15/85 at 0330. Consists of 2. 16 oz jars.
No preservatives.

Sample I IT-NCBC-R3-09A taken 6/15/85 at 0340. Consists of 2, 16 oz jars.
* No preservatives.

* Sample i IT-NCBC-R4-09 taken 6/18/85 at 1820. Consists of 2, 16 oz jars.
No preservatives.

Sample # IT-NCBC-R4-O9A taken 6/18/85 at 1845. Consists of 2. 16 oz jars.
No preservatives.

Analysis for: 2,3,7.8-TCDD DL < v 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxlns
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlor--dibenzofurans
DL < x 0.1 ppb.

Modified CAG li.ýt OL < - 10 ppb.

Modified PPL list DL < a 1 ppm.

Organics indigenous to herbicide orange OL < a 10 ppb.

Total amount of carbon.

If the above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.
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PACKING LIST

Cooler No.: NCBC #9
Date Shipped: 6/21/86
Federal Express Airbill No.: 289-581-132

TO: California Analytical Laboratories, Inc.
Z544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Researcht & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Ref: RFP I C8S-130686

Quant. Sample # / Description
---- --------------------------- ----------0f------

2 IT-NCBC-R3-04 / RUN 3 SOLVENT AFTER PHOTOLYSIS (16 hrs.)
I. IT-NCBC-R4-O2 / RUN 4 SOIL AFTER PYROLYSIS
1 IT-NCBC-RS-02 / RUN 5 SOIL AFTER PYROLYSIS
- ------------------------------------------- ---------------------

4 TOTAL CONTAINERS

Sample # IT-NCBC-R2-04 taken 6/19/85 at 0410. Consists of 2, 80 oz amber bottles.

No preservatives.

Analyze for: 2,3,7,8-TCOD DL < - 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chlorodibenzo-p-dioxins
OL < - 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-dibenzofurans DL < a 0.1 ppb.

Modified CAG list OL < 1 10 ppb.

Modified PPL list OL < a I pp.

Organics indigenous to herbicide orange (Appendix 0) DL < 1.0 pob.

Suspended solids content.
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NC3C Cooler f9
Page Z

Sample # IT-NCBC-R4-02 taken 6/18/85 at 0310. Consists of 2. 16 oz jars.
No preservatives.

Sample # IT-NCBC-RS-02 taken 6/19/8S at 0410. Consists of 2, 16 oz jars.

No preservatives.

Analyze for: Z,3,7,8-TCDO OL < a 0.1 ppb.

Total iso.•ers of tetra-, penta-, and hexa-chlorodibenzo-p-dioxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-dibenzofurans OL < a 0.1 ppb.

Modified CAG list DL < a 10 ppb.

Modified PPL list DL < - I ppm.

Organics indigenous to herbicide orange (Appendix D) DL < a 10 ppb.

SIf the above tests result in concentrations greater than those imits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.

II
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PACXING LIST

Cooler Ho.: NCBC #10
Date Shipped: 6/21/85
Federal Express Airtill No.: Z89-581-132

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EM,&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Ref: RFP f C85-130686

Quant. Sample # / Description
--------- -- ---------.. - -----------------------

I IT-NCBC-R3-03 / RUN 3 SOLVENT BEFORE PHOTOLYSIS
I IT-NC8C-RS-09 / RUN 5 FIRST 1/2 GAS CAR30N BED
I IT-NCBC-RS-09A / RUN 5 LAST 1/2 GAS CARSON BED
I IT-NCBC-RI-5-10 / RUNS 1 through 5 GAS CARBOli GUARD BED FLTER
2 IT-NCBC-Rl-5-06 / RUN 1 through 5 COP(POSITED SCRUBBER FILTER SOLIDS

a - - - --- - - - --- --- -

6 TOTAL CONTAINERS

Sample # IT-MCBC-R3-03 taken 6/17185 at 1915. Consists of 1, 16 oz jar.
No preservatives.

Analysis for: 2,3,7,8-TCOD to OL ( 0.1 ppb.

Sample # IT-NCBC-R5-09 taken 6/19/85 at 0200. Consists of 2, 16 oz jars.
No preservatives.

Sample # IT-NC3C-R5-09A taken 6/19/8S at 0315. Consists of 2, 16 oz jars.
No preservatives.

Sample # IT-NCBC-RI-5-l0 taken 6/19/85 at 0330. Consists of 2. 16 oz jars.
No preservatives.

b
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Cooler No.: NC3C flo
Page 2

Analyses for: 2,3,7,8-TCDD to DL < 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chlorodibenzo-p-dioxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-dibenzofurans DL < - 0.1 ppb.

Modified CAG list OL < - 10 ppb.

Modified PPL list DL < 1 ppm.

Organics indigenous to herbicide orange (Appendix 0) DL < - 10 ppb.

Total amount of carbon.

If tne above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity test.

Sample # IT-NCBC-RI-5-06 taken 6/5/85 through 6/19/85. Consists of 3, 16 oz jars.

No- preservatives.

Analyses for: 2,3,7,8-TCDO to OL < a 0.1 ppb-

Hydrocarbon used as scrubber/quench liquid (scrubber solvent)
to DL < 1 ppm.

Modified PPL list to OL < 1 1 ppm.

Total amount present.

/~-.-
4
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Packing List

Cooler No. 11
Date Shipped: 6/28/85
Federal Express Airbill No.: 353-895-942

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytic Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
GulfDort, MS 39501
601/864-0056

Ref: RFP # C85-130-130686

Quant. Sample # / Description
------------------ ,-- -----SO -L-B --O-E-EST --CTIO ----P-OC--(-U-

I HU-NCBC-R2-01 1 SOIL BEFORE DESTRUCTION PROC. (HUBER RUN #2)
1 HU-NCSC-R2-0 / SOIL BEFORE DESTRUCTION PROC. (HUBER RUN 02)
I HU-NCBC-RZ-02 I SOIL AFTER DESTRUCTION PROC. (HUBER RUN 42)

1 HU-NCBC-R2-09 / HUBER RUN 42 FIRST GAS DRUM
1 HU-NCBC-R2-09A / HUBER RUN #2 SECOND GAS DRUM
1 HU-NCBC-R2-03 I HUBER RUN 42 BAGHOUSE PARTICULATE
I EE-NCBC-R2-01 / HI VOL. SAMPLER #1, RUN #2 OFF-SITE CONTROL
1 EE-NCBC-R2-02 / HI VOL. SAMPLER #2, RUN #2 ON-SiTE CONTROL
1 EE-NCBC-R2-03 / HI VOL. SAMPLER #3, RUN #2 ON-SITE DOWNWIND
1 EE-NCBC-RZ-04 / HI VOL. SAMPLER *4, RUN #2 OFF-SITE DOWNWIND
1 EE-NCBC-R3-O1 / HI VOL. SAMPLER 41, RUN #2 OFF-SITE CONTROL
1 EE-NCBC-R3-02 / HI VOL. SAMPLER #2, RUN 43 ON-S1TE CONTRCL
1 EE-NCBC-R3-03 i HI VOL. SAMPLER #3, RUN #3 ON-SITE DOWNWIND

EE-NCSC-R3-04 / H! VOL. SAMPLER 44, RUN #3 OFF-SITE DOWNWIND

14 TOTAL SAMPLES
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IlC3C Cooler 41.1
Page 2

Saie HU-NC3C-;-31 taken 6/12/85 at 2135. 2, 16 oz jars. No
preservati yes.

Sample HU-NCBC-R2-O1 taken 6/21/85 at 0130. 2, 16 oz jars. No

preservati yes.

Analyze for: 2,3,7,3-TCD0 to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexachlorodibenzo
p-dioxins, to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexachiorodibenzofurans
to OL < or a 0.1 Ppb.

Modified CAG list to DL < or = 10 ppb.

Modified PPL list to IL< or = I ppm.

Organics indigenous to herbicide orange (Appendix D) to LO,
or = 10 ppb.

Sample HU-NCBC-R2-02 taken 6/24/85 at 1910. 2. 16 oz jars. No
preservati yes.

Sample HU-NC3C-R2-03 taken 6/24/85 at 2020. 2, 16 cz jars. No
preservati yes.

Analyze for: 2,3,7,3-TCDO to CL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexachlorodibenzo
p-dioxins to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexadibenzofurans to DL
< or = 0.1 pPb.

Modilea "AG list to .L < or z 10 ppb.

Y'ocifiea PPL list to OL < or =I p1om.

Organics indigenous to herbicide orange (Apoendix D) to a DL
< or 10 pot.
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NCBC Cooler 41!
Page 3

If the above tests result in concentrations greater than those limits set
for any of the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity).
then perform an EP Toxicity Test.

Sample No's EE-NCBC-R2-01, EE-NCBC-R2-02, EE-NCBC-RZ-03, EE-MC3C-R2-04,
EE-NC3C-R3-0I, EE-NC8C-R3-OZ, EE-NCEC-U3-03, EE-NCBC-;3-C4, each consist
of a particulate filter in a folder in a plastic bag. Initial tares are
listed below.

Sample No. Filter No. Initial Tare Volume Sampled

EE-NCBC-R2-0. 1135 3.01042 4,547.10a
EE-NC•C-R2-02 1136 3.01,013 4,637.07 (est.)
EE-NCSC-R2-03 1137 2.92856 4 , 54 7 . 10 a
EE-NCBC-R2-04 1138 2.96794 4,721.23b
EE-NCBC-R3-01 1139 2.96849 1,761.05
EE-NCSC-RP3-02 1140 2.95780 1,596.16 (est.)
EE-NCBC-R3-03 1141 2.97475 1,76i.05
EE-NCBC-R3-04 1143 1.97590 1,828.50

a. Later found in ý.rror; corrected value is 4562.
b. Later found in error; corrected value is 4735.

Analyze Above Samoles For:

Total suspended particulates
2,3,7,8-TCOO to OL < or Z0.1 not.

Sample HU-NCBC-RZ-09 taken 6/2i/85 at 1940. 2, 16 cz jars. No
preservatives.

Sample HU-NC3C-R2-09A taken 6/24/95 at 19C0. , 15 oz jars. No
preservatives.
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NCBC Cooler *11
Page 4

Analyze for: 2,3,7,8-TCDO to OL < or 0.1 ppb.

Total isomers of tetra-, penta-, and hexachlorodibenzo-p-
dioxins. To OL< or = 0.1 ppb..
Total isomers of tetra-, penta-, and hexachlorodibenzofurans

to DL < or = 0.1 ppb.

Modified CAG list to DL < or = 10 ppb.

Modified PPL list to CL < or = 1 ppb.

Total amount of carbon present.

Hydrogen chloride to DL < or 1 ppm.

Nitrogen oxide to DL < or I ppm.
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PACKING LIST

Cooler No. 12
Date Shipped: 6/28/85
Federal Express Airbill No. 353-895-920

TO: Battelle Columbus Laboratories, inc.
Attn: Dr. David Miller
505 King Ave.
Columbus, OH 43201

FROM: USAF Sampling & Analytic Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange / USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Quant. Sample # / Description

I HU-NCBC-RZ-02/HUBER RUN #2, SOIL AFTER TREATMENT
1 HU-NCBC-RI-O/HUBER RUN #1, SOiL BEFORE TREATMENT
1 IT-NCBC-RZ-04/IT RUN #2 SOLVENT AFTER PHOTOLYSIS

3 TOTAL SAMPLES

Analyze for: 2,3,7,8-TCDO to DL < or = 0.1 ppo.

Total isomers of tetra-, penta-, and hexachlorodibenzo-p-
dioxins to DL < or = C.1 pob.

Total isomers of tetra-, penta-, and hexacnlorodibenzafurans

to DL < or = 0.1 ppb.

Modified CAG list to DL < or 1 10 ppb.

Modified POL list to DL < or = 1 pom.

Organics indigenous to herbicide orange (Appendix 0) to OL <

or 10 ppb.
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In addition:

Sample HU-NCBC-R2-02 taken 6/24/85 at 1910. 2, 16 oz jars. No
preservatives. Requires that if any of the above tests results in
concentrations greater than those limits set for any of the contaminants
in RCRA Sec. Z61.24, Table I (EP Toxicity), an EP Toxicity Test should be
run.

Sample IT-NCRC-R2-04 taken 6/15/85 at 0315. 1, 80 oz amber jug. Non
preserved. Requires suspended solids analyses.

Sample HU-NCBC-RIL-01 taken 6/12/85 at 2135. 2, 16 oz jars.
Non-preserved. Requires no additional analyses.

1
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PROTOCOL FOR ANALYSIS OF DIOXINS AND FURANS

Pg

Exhibit I Analytical Methods for 2,3,7,8-TCDD .......................... 129

Exhibit 2 QA/QC Requirements for 2,3,7,8-TCDD .......................... 15

Exhibit 3 QA/QC Requirements for Dioxin ane Furan Total

Isomer Analysis ... ............................................ 162

Exhibit 4 Sources of Standards and Internal Standards .................. 163

The documents contained in this appendix were published according to their
own internal style, which deviates from ESL format. They have, therefore,
been published without editing.

127

(The reverse of this page is blank.)



Appendix N, Exhibit

Exhibit D - Analytical Methods

2.,3,7,8-tetrachlorodibenzo-p-diox:ln in Soil and
Sediment by Righ lesolution Gas Chroeatography/

Low Resolution mss Spectrometry

1. SCOPE AND APPLICATION

1.1 This method provides procedures for detection and measurement of
2,3,7,6-tacrachlorodibetn-p-dlxzin (2,3,7,8-TcDD; CAS 2l4sgtry
lNber 1746-M1-6; STOZET Nuaber 34675) at concentrations of I si/kZ
to 200 gI/ka in 10-S aliquots of war soil and sediment. The use of
1-2 aliquacs permits measurment of concentration up to 2000 1g/kg.

1.2 The mLune= measurable concentration is estimated to be 0.3 ug/kS,
but ls dependent on Interfering compounds present In the sample
matrix.

1.3 This method Is designed for use by analysts uto are experienced in
the use of a Was chromatograph/uass spectrometer.

1.4 CALTrON: lBcause 2,3,7,8-TCD is extrmely toxic, safety
procedures described in Section 5 of this method should be followed

to prevent exposure of laboratory personnel to materials containing
this compound.

2. SM21ARY OF METHOD

After 50 ng of 13C-laboled 2,3,7,8-TCDD and 10 ag of 3 1CI-labeled
2,3,7,8-TCMD are added to a 10 3r=m aliquot of soil or sediment sample, the
met soil or sediment Is ixmed vwch 20 gram of anhydrous sodium sulfate and
Is extracted vith a mixture of hbeane aud methanol, while the sample
aliquot and solvent are agitated continually in a glass jar. Column
chromatographic procedures are used to help eliminate sample coeponents
that may interfere with detection and masurment of 2,3,7,8-TCDD.
The extract is concentrated to 50 UL, and a 2 UL aliquot is injected
Iuno a fused silica capillary column in a gas chromatograph (GC) interfaced
to a mass spectrometer (MS) that has at least unit resolution at m/z
33'.

Identification of 2,3,7,8-TCDD is based on detection of three char-
acceristic ions, measurment of the appropriate relative abundances
of tw characteristic ioes in the molecular ion cluster, and deter-
mination. of the retentiqq tim of the saaple analyte relative to
the internal standard, ' C1 2 -2,3,7,8-TCDD, contained in the ample
extract. The 2,3,7,8-TCDD concentration is determined by measuring the
M3 response to the sample component relative to the MS response to
C12- ,S,7,8-TCDD (the internal standacrd). The labeled internal



standard method presues that iatarmaL.standard losses during method
procedures are equal to unlabeled TWO losses. Tharefors; the calcuaced
sample 2,3,7,8,-TCDO concenctaraou is corrected foa lossas dutin sasple
prelpaation.

The 3 7 CX4 -2,3,7,8- TCOD is a surrogate compound that is added to Qach
ample .1and is analyzed exactl7 the sa as mlabele4 TCOD. The accuracy
of surmogate compound msasurement is used to indtcate the accuracy of
mas"ureant of unlabeled 2,3,7,8-TCOD in tbha sam ample.

3. DMrIITIOUS

3.1 Coaantracion calibratiou solution - a solution contail"ni known
mounts of 3 ;he analyti (unlabeled 2,3,78o-TCDr), thhe surrogate
c€*POua ( 'C1 4-2,3,1,8UTC)O), and the intarual standard
(--C 2-2.3,7,4-T=V); It: is used to determine instrument response
of tR analyte and the urrogaste compound relative to the Internal
standard.

. --- 3.2 Field blank - a portion of soilllsedient uacoztaifn•ted with"--'---•2, 3,7,8-TC006

3.3 unsat, - a portion of soleen: used to rinse samplIng equipment and
analyzed to deonstrate that samspis ane not contamniated during
sampling.

3.A4 tcernal standard - 13 C 2-2,3,T,S-=9D, wtich is a4de4 to avery sample
-and is present at the sae con cration in every blank, quality
control sample, and concentration calibration solution. It is added
to the soil/sedlast sample before extraction and in usd to wasure
the concentrations of analyte and surrogate compound.

3.5 Laboratory reagent blank - a blank pripered by thi laboratory by
performing all analytical procedures except addition of a sample
aliquoc to the extraction vessel.

3.6 Performance check mixture - a mixcure of known anv~tcs of selected
standard compounds; it is used to demonstrate continued acceptable
performance of the GC/KS/DS system.

3.7 Performance evaluation ample - a soil oa sedimant sample containing
a known mount of unlabeled 2,3,7,4-TOD. It Is distributed by EPA
to potential contractor laboratories who mat analyze it and obtain
"acceptable results before being awarded a contract for sample analyses
(see 1F. Proe-Avird lid Confirmations). It may also be included as an
unspecified QC sample in any sample bacch submitted to the lab for
analysis.
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3.8. Response factor - response of the mass spectroneter to a .nowu
amount of an analyce relative to a known amount of an internal
standard.

3.9 Signal-to-noise ratio - The ratio of the area of the analyse signal
to the reae of the random background signal; it is datarmized by
Lntagrating the signal for a characteristic ion in a region of the
soLected ion current profile whore only random noise is observed and
relating chat area to the area measured for a positive response for
the -w ion. The sam number of spectra must be integrated for
both areas. (The ratio of peak heghts may be used instead of peak
areas.)

3.10 Surropte compound - 3 7 C1 4 -Z,3,7,8-TCDD, which is added to the
soil/sed±ment before analysis. Its concentration is measured in
each sample, and the accuracy of that concentration assureant is
calculated ro indicate the accuracy of the unlabeled 2,3,7,8-TCDD
m easurmet.

4. IZrT EItNCES

Any organic eompound that is within 10 scans (at the rate of I scan/second)
of u/s 257, 320, 322, or 328 of the internal standard and produces any of
the three tons monitored to detect 2,3,7,8-TCDO, is a potential interferen•s.
Most frequently encountered interferences are other sauple components
that are extracted aloen with TCDD. Because very low levels of TC=0 mast
be measured, elimination of interference is esseantial. Righ purity
reagents and solvents msot be used and all equipment mast be scrupulously
cleaned. Laboratory reagent blanks (Exhibit E, Quality Control, Section 4)
must be analyzed to demonstrate lack of contamination that vould interfer*
with TCDD measurement. Column chromatographic procedures are used to
remove some coextracted sample components; these procedures must be
performed carefully to minimize loss of TCDD during attempts to enrich
its concentration relative to other sample components.

5. SAFTY

5.1 The toxicity or carcinogenicity of each reagent used in this method
has not been praisely defined; however, each chaeical compound
should be treated as a potential health hazard. From this view-
point, exposure to these themicals must be reduced to the Lowest
possible level by whatever means available. The laboratory is
responsible for maintainiag a file of current OSHA regulations
regarding the safe handling of the chemicals specified in this
method. A reference file of material data handling sheets should
also be made available to all personnel involved In the chemical
analysis. Additional ref erences to laboratory safety are Identi-
fied.(1" 3 ) 2,3,7,8-TCDD has bees identified as a suspected human
or mammalian carcintgen.

131



5.2 Each laboratory must develop a strict safet7 program for handling
2,3,7,6-TCoD. The following Laboratory practicas are recommauded:

5.2.1 Contanination of the laboratory will be sLtniazed by con-
ductLng all manipulations in a hood.

5.2.2 The effluea•s of sample splittecs for the gsa chroeatograph
and roughing paspe on the GC/I(S should pass through either a
coalum of activated charcoal or through a trap coataining
all or high-bolling alcohols.

5.3 The folloving precautions for ate handling of 2,3,7,8-TCOD in the
laboratory are presented as uaide*Lnse only, and are based on safe
handling practices included in USUA Metbod 613.(4) The pro-
cautious for safe handling and use are eceassarily general in
nature because detailed, specf Ic recoendations can be made only
for the particular exposure and circumstances of each Lndividual
usage. Assistance in evaluating the health hazards of particular
laboratory conditions may be obtained from certain consulting
laboratories and from State Departments of Health or of Labor, many
of which have an industrial health service. Although 2,37,8-TCD
is extremely toxic to Laboratory animals, it has been bandled for
years without injury in analytical and biological laboratories.
Techniques used in handling radioact•ve and infectious materials
are applicable to 2,3,7,8-TCDD.

5.3.1 Protective Equipment: Thrw-wmay plastic giz-.es, apron or
lab coat, safety glasses and Lab hood adequate for radio-
active work.

*.3.2 Training: Workers must be trained in the proper method of
removing of contaminated gloves and clothing without
contacting the exterior surfaces.

5.3.3 Prsonal Hygiene: Thorough washing of hands and forearms
after each manipulation and bef ore breaks (cof fee, lunch,
and shift) vith any mild soap and plenty of scrubbing action.

5.3.4 Confinement: Isolated wrk area, posted with signs;
segregated glassware and tools; and plastic-backed absorbent
paper on beachtops.

5.3.5 Waste: Good technique i=ludes miniaizing coucaainated
waste. Plastic bag liners should be used in wasce cans.
Janitors should not handle wastes.

5.3.6 Disposal of Wastes: 2,3,7,8-TCDD decomposes above 8000C.
Low level waste. such as the absorbent paper and plastic
glovee, may be burned in a good incinerator. Water
containing gross quantities (milligrams) of 2,3,7,8-TCDD
should be packaged securely and disposed through commercial
or gov•rnuental channels that are capable of handling
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kih-level or extremay tic met". Liquids should be
allo.md to. emaprate in a good bood and -n a disposable
cantsiner, residues sa than be handled as above.

5.3.7 Glassware, Tools, and Surfaces: Satisfactor7 clejanin say be
a.complished by rinsing.wLth l.l,l-trichloroethana, than
washing with any d4eergent and water. M•bnatar say be
disposed -to lb1 sear. (Also see Section 6,5.)

5.3.8 taundry: Clothing knou to be concmInated should be disposed
vith the precautious described under Sectiou 5.3.6. Lab
coats or other clothing wor in 2,3,7,8-TCDD work may be
laisadered. ClothLng should be collected in plastic bags.
Persons who convoy the bags and lsau4er the clothing should
be advised at the hazard and trained in proper handlig. The
clothing say be put into a wsher vithout contact if the
launderer komws the problem. The washer should be run throuh
a cycle before being used agais for other clothing. Disposable
Swmenta may be used to avoId a laundzy problem, but they
most be properly disposed or iLacLarated.

3.3.9 VIpe Tests: A useful seghid to detArlneu cleanliness of
work surfaces and tools to to vipe the surface vith a piece
of filter paper, which- is extracted and analysed by gas
chbratography (1alt of enaltivity of approximately 0.1 u1
per wipe). Lose than 0.1 US 2,3,7,S-TCDD per wipe indicates
acceptable clea&niess; anything higher warrants further
cl"e"ni. More than 10 US on a wipe sample indicates an
acute hazard that requires proapt cleaning before further
ase of the equipment or work space a&d indiates that
unacceptable mork practices have been employed in the
"past.

5.3.10 Inhalation: Ay procedure that say produce airborne
contaliuation oust be performed with good ventilation.
Ctoss losses to a ventilation system must not be allowed.
1andling of the dilute solutions normally used in analytical

and animal work presents no inhalation hazards except in
case of an accident. Finely divided soils contaminated with
2,3,7,8-TCOD are hazardous because of the potential for
inhalationc Such ample* should be handled in a conf'"ned
enwirommnt, such as a hood or glove box, or laboratory
parsounal should wear masks fitted vith a particulate filter
and charcoal sorbent.

5.3.11 kAci•d•ut: Remove contamaitced clothing immediately, taking
precautions not to contaminate skIn or octher articles. Wash
exposed skin vigorously and repeatedly until medical

attention is obtained.
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.6. A..A7U MD E UIRME

6.1 Gas Chromatograph/Mass Spectromsetdr/Dat System (QCI///DS)

6.1.1 The CC must be capable of temperature prograig a"d be
equipped icih all required accessories, such as syringes,

oases. and a capillary colum. The GC inJcctL" port must be
designed fog capillary columa. Splitlasa or on-colum
injection technique is recomended. With this method, a
2-iL injection volume is used cansistently. With lose GC
injection ports, however, I lL may be the saxima volume that
produces adequate precision and chromatographic separation. A
I-UL injection volume may be used if adequate sensitivity and
precision can be aeleered. CAMON: It I UL is used foe any
injection voluma, the injection volume for all extracts,
blanks, calibration solurions and the performanca :-hock
saple ms.t be I U L.

6.1.2 Hass spectral data are obtained witrh electron iolization at
a nomaial electroa energy of 70 *V. To ensure sufficient
precisio of m"so spectral data, the required KS s=an rate
must allow acquisitio of at least five data points for each
of six ions vhile a sample component alutes from the QC.

6.1.3 An interfaced data sysctm (DS) is required to acquire, score,
reduce and output mass spectral data. The DS mast be equipped
with a selected ton monitoring (3TI1) program to acquire data
for at least six ions that are charactexritic of labeled and
wnlabeled 2,3,7,8-TCDD. (The mass s•ectrum of unlabeled
2,3,7,S-TCDD is shoew in Fleure I at the end of this Exhibit.)
The some integration time must be used for each Lon momitored,
and the integration time used for ample analysas must be the
saw as the time used to analyze cronestration calibration
solutions and the performance check solution. Total data
acquisition time per cycle (six Lone) mast not exceed 1.5
seconds.

6.2 GC Column - Nwo fused silica capillary columns ave recomanded;
one ls a bO-u SP-2230 and the ocher is a 50-s CP-SIL 88. Any
capillary colimn that separates 2,3,7,8-TCDD from all other
TCD8a say be used, but this separation mous be demonstrated.
Minimum acceptn.=e criteria must be determined per Section 9. 2.3. 1.
Ac the beginning of each $-hour period during which sample or
concentration calibration solutions will be analyzed, coIum
operating conditions aust be dmeontrated to achieve the required
separation on the column to be used for samples. Operating
conditione known to produce acceptable results with the recon-
sanded columns are show, in Table I at the end of this Exhibit.
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"6.3 miscellaneous Equipment

6o3.1 NItrogen el poration appeatus with variable flat rate from
&pproximstely 30 *L/mi to 150 L/zin.

6.3.2 M•chanicAl shaker - A &anttic stirrer or a wvist-ection or
platform-type shaker that produces visoaous agitation.
Agitation conditions mist be determined and demonstrated.

633 Analytical balance cApaýel of accurately Veighing 0.01S.

6.3.4 Centrifuge capable of operating at 2000 rps.

6.3.5 Water beth - equipped with concentric ring cover and
c.sperature controlled vithin + 24C.

6.3.6 Stainless steel spatulas or spoons.

6.3.7 Stal•a•ls steel (or glass) pan lUrge enough to hold contents
of 1-pint sauple containers.

6.3.8 Mlove box.

6.4 Glassware

6.4.1 Extraction. jars - amber glass with Ttlon-lin•ed screw cap;
minima capacity of apprlozintely 500 al; ast• be cwOatible
with mechanical shaker to be "sd.

""6.4.2 Kudarna-sanish apparatus - 300-el evaporating f.lask, 10-,aL
graduated concentrator tubes with ground-glass stoppers, and
3-ball mcro Snyder column.

6. 4.3 Culture tubes - 3-&L. glass.

6.4. 4 Mini-vials - 1-%L saber borosillcate glass with
conical-shaped reservoir and screw caps lined with
Teflon-f aced silicone disks.

6.4.5 Funnel•s - glass; appropriate size to accomodate filter
paper used to filter jar extract (volume of approximately
170 ML).

6.4.6 Chromatography columns - 1 ca ID x 10 ca long and I cz ID
by 30 cm long.

6.5 NOTE: Reuse of glassware should be inismized to avoid the risk

of using contaasinatod glassware. All glassware that I& reused must
be scrupulously cleaned as soon as possible aflter use, %pplying the
following procedure.

... . . . . . . . ... . .. .. - - - - - -,



rLtUS4 glasws•r with the Lait solvent used in it. wash with hot
voat Cenaslunug detergent.. inse with copioua aMunts of tap
water and severa2 portioc of distilled voter. Drain d4y and
basi L2 A of14 furnace at 400*C for 15 to 30 sin. Volmetric

la8saW1eW should Uot be heated Ln & mufle furnace, and some
*thermally stable materials (such as PCUaX say not be removed by

heating In a msoti furnarce. ta thase cases, rijnin with
hU4b-prlty a.etone and hanma say be substituted for muffl1
f~urnce beating. Aftear glasswers Is? dry and cool, store inverted
or capped with aluminua fail. ta a clean eneirommt.

7. UZaMS A•M CO0WAXZ RAMIALS

7.1 Calum Chromatography Reagants

7.1.1 AlimIna, acidic - SoxhLet extract with mth.llena chloride for
U21 hbr and activate by heating isn a foai coered glas
container for 24 hours at 1909C.

7.1.2 Sil••. Sl -- high purty grade, type 60, 7'0-230 mesh;
Sozhlet extract with eothyleno ebloiiac f: 2-N hours and
activate by heating in a fail-covered Slass container for
24 hours at 130%C.

7.1.3 Silica Sel Impregnaced with 40 (by weight) sulfuric acid -

Add two parts (by weight) concentrated sulf uric acid to
three parts (by weight) silica gV (extracted a•d

e~tvae4),mixwith a glas red until free of Liups, and
store in a &cr•-wapped glass bottle.

7.1.4 Sulfuritc acid, conc•ntrated - ACS grade, specifLc gravity
1. 84.

7.1.5 Ccapb.tiyed carbon black (Carbopeck C or equivalent).
surface area of approxi•ately 1.2 12/1. 60/100 uesh.

7.1.6 Calite 545t, reagetc grade, or equivalent.

7.2 Filter paper - pare size of < 20 to 25 %; rinse with haxana before

7.3 Mass wool, s•llnized -- Extract v¶hb aethylene chloride and hexozia
before use.

7.4 Sadla sulfate - Granular, anhydro,; before use, extract with
sethylean chloride and dry for ) 4 h I n a shallow tray placed in an
aven operated at 120"C.
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7.5 Sb ntS - igh *wity, distlied-t-glass;- •em-ate, emthal, .
.sthylemt chloride, amndoto luen-.

7.6 Conceatration Calibration Solutions (Taference Table 2) F- ive toluene

Soala ons containing unlabeled 2,3,7,8-TCDD at varying concentracions
and ¢iC12-2,3,7,e6T-)9 (the tnternal standard, CAM 80494-19-5) at a

-- nstant concentration. Three of Chase solutions also contain
fCl 4-2,3,768-T0D (the surrogate coupopa , CASZX 85306-50-5) at

varying concentrations. Conc•nC•ation calibration solutions are to
be obtained from the Quality Assuranc Division, USEPA Envirameutal
Monitoring Systems Laboratory (EXSL-LV), Las Vegas, Nevada. Lovever,
if not available from SOL-LV, standards say be obtained from commercial
sources, and solutions say be prepared in the contractor laboratory.
Traceability of standards =at be verified aainst EPAý-suppliad
asrandrd solutions, by laboratory SOP's as required in 11S Nte-Award

aid Confirsations, part 2.f.(/).

7.6.1 Each of solutions fl-45 contains 13 C12-2 3,7.-TCD -at a
coacautration of I ng 1.L which is equivalent to a 50-UL
intVact of a 10-1 sazpl to which that coepous4 (the internal

standard) was added at a concentration of 5 US/kg.

7.6.2 Solutions il-05 contain unlabaled 2,3,7,$-? D at counentra-
times of 0.2, 1, S, 20 and 40 g/ L respectively; those
coawentrationus are equivalent to 90-UL extracts of 10-g
samples containing 1, 5, 25, 100 and 200 ppb, respectively.

.7.6.3 Solutions #l-#3 contain 37Cl&-2,3,7.8-T=D at concentration
of 0.06, 0.12. and 0.2 ng/UL, respectively; those coac•enrations
are equivalent to extracts corntning 30, 60, and 100 ppb,
respectively, of the ount ofI C1-TCDD (the surrogate
compoind) added to each sample before extractiom.

7.6.4 Store concentration calibration solutions in 1-elL amber
main-vials at rom temperature.

7.7 Performance Check Solution - A mixture containing: unlabeled
2,3,7,8-TCDD; 1,2,3.,-TCDD (CAS,•I 30746-58-8); 1,4,7,8-TCDD (CAS•N
4M181-94-0); 1.2,3.7-TCDO (CASRN 67028--18-.6); 1,2,3,8-TCDD (CASR.l
53555-02-5); 1,2,7,8-(CASIN 34&816-53-0) and 1.2,6,7-TCDD (CAS•LN
&CS81-90-6) must be obtained from the Quality Assurance Division,
rEwviroamintal Monitoring Systems Laboratory, Las Vegas, Nevyed.

To this dry mixture add 5 ?. uL of the sample fortification solution
(Section 38) contaliitng C12 -2,3,7,8-T0DD at a concentration of 0.5
ng/uLand C14-2,3.7,8-TCDD at a concentration of 0.1 ng/,L. Score
in 1-e. amber mini-vial at room temperature.
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7.8 Sawle Fort•fUstion Solution - a tolu solution contaLniAg the
internal standard at a coocentracian of (7.5 nhl/uL' an the surrogata
cc=dpn4 at a concentration of 0.1 uqg4L.

7.9 Field Blank FortifiLcatiou Solution - a toluena solution containing
the internal standard ac a concearation of 0.5 ns/uL, the isutogate
cmpiwan4 at a coacentracion of 0.1 */UL," and the unLsbulad 2,3,7,8-
?=O at a concentration of 0.1 mg/L.-

8. S L USZZVATION A&MD 1WL1G

8.1 Chain-of--uscody procedure•s - see Ezhibit a,

8.2 S4aplea haservation

8.2.1 When received, each sample vill be contained in a I-pint iSlss
jar surrounded by vermiculite in a sealed metel paint can.,
Until a portion is to be cmioved for atalysts, store the
sealed paint cans in a locked Lialted-acceas area where
sabient temperature is maiatained bet.en 0eC and 35°C.
After a portLo LBs remoted for analysis , retuel the unused
portion of oampl to its original containtrs awd store as
stated abovte Do not freeze *saplee; they msy contain sf f 1-
cient woter to break the &smple Jar if f roen.

8.2.2 To avoid photodecoupositiou, protect samples f ro light.

a8.3 Sample Handling

8.3.1 CAUTION: Finely divided &oils contaninated with 2,3,7,8-TCDD
are hazardous because of the potential for inhalation or
ingestion oa particles containing 2,3,7,8-TCDD. Such samples
shitad be handled Ln a coufnmed environasmt (i.e., a closed
h•ood or a glove box).

8.3.2 Pre-extraction sample treatment

3.3.2.1 omogeunization - Although sampling personnel will
attempt to collect homoguneous samples, the contractor
shall eximine each sample and judge if it meeds further
izing. HMT: Contractor personnel have the respoma-

ibility to take a reprasentative dample sliquot; this
responsibility entails efforts to sake the sasple as
hoogeneous as possible. Stirring is racatmanded
when possible.

"8.3.2. 2 Centrifugation - U a sample contains an obvious
aqueous/liquid phase, centrifuge it to separate
liquid and solid phases. Place the entire sample in
a suitable centrifuge battle and centrifuge for 30
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minutes- at 2000 rva, wmove* ottle from centrtfuge.
• -ith adisposeable pipet. remove liquid phase and

discard. CAUTION: This liquid may contain TCDD and
should be disposed a a liquid wste. Mix solid
layer with stainless steel spatula and remove &
portion to be weighed and analyzed. Return the
remaining solid portion to original sample bottle
mad store.

9. CALInAION

9.1 Two types of calibration procedures are required. One type, routine
calibration, Is required at the beginning and end of each 8-hour
period during which TCDD analyses are prf••ied. The ocher type,
Initial calibration, L3 required befoce any samples are analyzed for
TCDD, and is required inter•ittently throughout sample analyses as
dict"ted by results of routine calibration procedures described
below. No samples are to be analyzed until acceptable calibration
"is demonstrated aud doctimanted.

9.2 ]oUtine Calibration

* 94.1 Calibrate and tune the MS vwih standards and procedures
prescribed by the manufacturers. CAUTION: Som manufacturers
may specify baseline resolution at -ssees higher than neceasary
for this mchod; that procedure could •sitificantly reduce
sensitivity for =0I analysis.

9.2.2 Inject 2 uL (CAUTION: Sea Sect. 6.1.1) of the performance
check solution (Sect. 7.7) and acquire selected-Iou-monitorinrg
asme spectral data for aiz 320, 322, 323, 328, 332. and 334

wirthin a total cycle time of < 1.5 seconds. Acquire at least
five data points for each GC peak and use the see data
acquisition time for each of the six ions being monitored.
NOTE: The ease data acquisition parameters previously used
to •nalyze concentration calibration solutions during initial
calibration must be used for the performance check solution.

9.2.3 Determine and documeut acceptable system performance with
the following criteria:

9.2.3.1 CC coluern performance -- If SP-2330 column is used,
the valley between 2,3,7,8-TCDD and the peaks repre-
senting al other TCDD isomers must be resolved with
a valley < 25%. Valley (2) - x/y X 100, when y is pealk
height of 2,3,7,8-TCDD; a is wmasured as showt in
Figures 2 and 3 at the end of this Exhibit . The
peak representing 2,3,7,8-TCDD shall be labeled and
identified as such on the chromatogram.



9.2.3.2 Ratio oZ iategrated Loa curient for a/z 320 to &/a
322 for 2,3,7,8-TCDO must be > 0.67 and ( 0.87.

9.2.3.3 KS resolution - Ratio of integrated Lou current for
a/* 323 relative to a/a 322 for unlabe led
2,3,7,8-TCDD should be > 0.07 and < 0.20.

9.Z.3.4 Ratio of Luc rated ion current for m/: 332 to
1/z 334 for 2CIZ-2,3,7,8-TCDD maust be > 0.67 and

< 0.87.

9.2.3.5 Response faclqr (Sect. 9.3.103 for 37C1 4 -2,3,7,$-TCDO
relative to IC1 2 -2,3,7,8-TCDD maset be vichln + 10%
of the mean value established by triplicate analyses
of the concentration calibration solutions (Section
9.3).

9.1.4 Taject 2 uL of the concentration calibration solution #l,
which Contains 0.2 n4/•L of unlabeled 2,3,7,8-TCDD. Using
the same GCIMS/DS conditions as used in Section 9.2.2 except
the ions being monitored, acquire data for e/z 257. 320,
322, 328, 332, and 334. Datermulne and docinnt acceptable
perf ormance f or:

9.2-.4. MS sensitivity - signal-to-noise (S/N) raciO (Section
3.8) of > 2.5 for /l 25? and > 10 for u/x 322
for unlseled 2,3,7,8-TCDD. t1e ratio of integrated
ion current for m/i 257 to a/% 322 must be > 0.20
and < 0.45.

9.2.4.2 Measured remV3nse factor for unlabeled 2,3,7,8-TCDO
relative to I CIz-2,3,7,8-TCDO is within + 10%
of the mean values established (Section 9.3) by
triplicate analyses of the concentration calibration
solutions.

9.2.5 Rmwdial actions shall be taken by Contractor if criteria
are not met. Possible remedies are:

9.2.5.1 QCeck and adjust OC and/or HS operating conditions.

9.2.5.2 Replace GC column (performance of initial
callbration procedures then required).

9.2.5.3 Tune MS for greater or lesser resolution.

9.2.5.4 Calibrate MS mass scale.

9.2.5.5 Prepare av4 analyze new performance check. solution.
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9* ZJ-6 MrpaeW concentration calibration curve(s) (Secttock-

9. 3. ).

_9.3 Initial Calibration

9.3.1 In rAddttio to routine calibrati~on procedures described in
Section 9.2, before a• samples are analyszed, detarmine
resposo factors for Cl-g2,3, 7 ,8-TCDO an for unlabeled
2,3,7,8-TCDD relative to 1k 2'2,3,7,S-TD.

9.3.2 Concentration calibration solutions - The five solutions
described in Section 7.6 are required.

9.3.3 Calibrate sad tune the MS with standards a&d procedures
prescribed by the lJnsrwmeut manufacturer.

9.3.4 If 4 colum other than the recomanded (Sec tion 6.2) SP-2330
or CP-SIL 88 fused silica capillary colian to used, determine
the GC conditions necessary to separate 2,3,7,8-TCDO from
other TDs known to have similar reastive retentiou times.

9.3.5 Inject a 2- L aliquot of the performance check solution
(CA=TIOM: La Section 6.1.1) and acquire seaected-ion-
monitoring (SIM) esee spectral data using the MS operating

conditions specified in Section 9.2.2. Det~ermie GC operating
conditions necessary to achieve aeparation described in
Section 9.2.3.1.

9.3.6 Using specified HS data acquisition procedures and the GC
conditions determined in Section 9.3.5, analyze a 2- L
aliquot of the performance check solution.

9.3.7 Determine msd document acceptable calibration using the
criteria specified ln Sect•on 9.2.3.1 - 9.2.3.5.

9.3.8 UsIng the asae CC conditions that produced acceptable results
with the performance check solution, analyze a 2-ML a&liquoc
of each of the five concentration calibration solutions vith
the fol•wing MS operating parameters.

9.3.8.1 Acquire selected-ion-eonitoring data for m/z 257,
320, 322, 328, 332 and 334.

9.3.8.2 Total cycle time for data acquisition must be . 1.5
second*.

9.3.8.3 Acquire at least five data points for each ion during
eltltion of the GC peak.
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""•9.3.9.4 Use the data acquisitioa time for each of the
s.ix ions being monitored.

9.3.9 Repeast Section 9.3.8 tw times to produce tripl•cate data
sets for each Sol•ation.

9.3.10 Calculate the reeponso factor for 371 4 -2,3,7,8-TCDD and for

unlabeled 2,3,7,S8-TCD relative to 1  1CIZ-2,3,7,$-TCDD:

where Ax integrated Lou abundance (corrected as
spec ied in Section 12.1.1.3) of l/z 328
Sfor-5C14 -2.3,7,8,-TCDD or the sum of
integrated ton abundances'of sit 320 &u4
m/z 322 for n.labeled 2,3,7,8-TC0D,

Ala a the sum of integracet3 abundancee of ml#
332 and a/z 334 for- -Cl 2 -Z,3,7,8-TCDD,

SQj - quantity of 13C12-2,3,7,8-TCDD, and

a - an]tiy of unlabeled 2,3,7,8-TCDO or
"CL.-Z,3,7,8-TCDD injected.

I1 is a unitlese number; units used to express
quantities suat be equivalent.

9.3.-1. for both 3 7 C14 -2,3,7,I-TCDD and unlabeled 2,3,7,8-TCDD, calcu- -,
late the mean IF and its relative standard deviation (RSD) from
triplicate analyses of each of the f ive concentration calibre-
tiou solutions. Variation Of the LF calcuLated for each
compond at: each concentration level mast not exceed 10Z &SD.
If the five seum Is f or each coupound do not differ by more
than + 10, the RY can be considered to be independent of
analyte quantity for the cAlibration concentration range, and
the mean of the five mean Ift shall be used for concentration
calculations.

10. QUA.ITT CONTROL

See Exhibit . for QA/QC Requireeents.
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11.1 Sample Eitraction

11.1.o/ CAUt See Section 5 for safety guidelines and recom-
Madations.

.1.1.2 Jar extractio. NOTE: Extremely wet *aplea may require
centr.-ifuging to remove water before addition of sodium
sulfate sea (Section 8.3.2.2).

11.1.2.1 Acurately weigh to three significant figures a
10 gr (± 0.5 gram) portion of the wet soil or
sediment sample, end transfer it to the extraction
jar.

11,1.2.2 Add 100 IL of the sample fortification solu:ton
(Sectiole78) to the soil or sediment in the extraction
Jar. Add mall portions of the solutions at several
sitcs on the surface of the soil or sediment.

11.1.2.3 Add 20 1 of purifLed anhydrous soduit sulfate, and
six thoroughly using a stainless steel spoon or
spatula.

11.1.2e4 Allow the mixture of soil and sodide su•fate to set
for two hours at inbient tmperature; six again,
break all visible lIaps, and allow to smt for at
least four sore hours.

11.1.2.5 Kim again and add 20 mL of methanol; uix again and
add Z,50 eL of hexane.

11.1.2.6 Place the extraction Jar containing the soil,
ed"Ive 8e ate and solvents in the shaker and shake
for at least 3 hours.

11.1.2.7 Remove the jar from the shaker and allow solids to
bettle. Decant the solvent through a glass funnel
containing heaane-rinsed filter paper. Rinse the
Jar, solid ample residue, and filter residue with
four 5-eL portions of hexane.

11.1.2.8 Concentrate the extract volume to approximately 2
to 3 uL with a Xuderna-1anish apparatus or a rccary
evaporator. NOTE: Glasswre used for sore than
one 8aple must be carefully cleaned between samples
to prevent cross contamination (See Section 6.5).
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-11.1.2..9 Transfer the concentrated extract to a 8-eL glass
culture tube. I2use the- evaporator flask with

three 5-%L portLoas of hex&&@; transf.r each rinse
_ to the culture tube.- 1estween additions of hezane

rinse, reduce the extract volume in the culture
tube enough to sllow addition of another 5-mI.
volime of rinse. To reduce the volume, place the
culture tubea in a watr beth adjusted to operate at
50€C and position the tube so that the surfaces of
the et ract &ad the wter &te at about the same
lr•1. Evaporate the solvent with a scram of
lkitrogen (flow rats of approxiaatsly L50 aL/asi)
x1th the tip of the nitrogen delivery tube 2 ca
above the solution.

11.1.2.10 After the final rinse has beon added, reduce the
extract Toalme to approximately I aL.

11.2 Colum Chromtography

11.2.1 Col%= Prtparatiou

L1.2.1.1 Column 1: lasce 1.0 1 of silica Sel into a I. ca x
20 c= colum sad tap the colmn gently to settle
the uilic~a Sel. Add 2 1 sodium hydrazidaiapeoguated
silica Sel, I S Gilica Sel, 4.0 S of sulfuric acid-
impregnated silica Sel, and 2 S silics, Sel. Tap
column gantly aftae each addition.

11.2.1.2 Columa 2: Place 6.0 S of alumina into a I ca x 30
ca colum and tap the column gently to settle the
alumina. Add a I-ca Layer of purt ied sodium
sulfate to the top of the alumina.

11.2o1.3 Add hbeane to each column until the packing is free
of channels and air bubbles. A seall positive
pressure f.5 psi) of clean nricroglt can be used if
needed.

11.2.2 Q•anttatlively transfer the hexan sample extract from the
culture tube to the top of the sulfuric acid-Impregnaced
silica Sol iu Column 1. Uasoe the culture tube with Lv 0.5
e/. portions of hezane; transfer rinses to Clumn 1.

1-1.•.3 With 90 aL of heaze, elute the extract frou Column i directly
into Column 2 containing alumin. and sodium sullart.

11.2.4 Add 20 /L of hexane to Colum 2 and eluce until the hemane
level is just below the top of the sodium sulfate; discard
the eluted hezane.
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11.2.5 Add 20 uL of 2CM methyleae cbhloride/8O2 boasso (volume/1ro1uae)
to Column 2 and collect the eluate.-

11.2.6 leduce the volume of &last* wi~th a gantle stream of f ilteread
dry nitrogen. Me~n the volume Is about I to 2 uL, -transf or
sl~qiots to a I-sL amber siai-viaj. with conical reservoir.
Comicentrate and add additional aliquots with further cancan-
tration until entire alaate is transferred. Rinse e*uate

@ostsio6? with two 0.5-uL portions of boxan.; transfer: riusesj
to the mini-vial, with further concentration as necessary.
CAMTO8: Do not evaporate sample extract to dryness.

11.2.7 With the f inal sample extract volumne at approximately 1 .2.,
store the extract until time for CCIKS analysis.

11.3 CC/MS Analysis

11.3.1 Remove the sample extract or blank from storage and allow it
to wars to abient laboratory teoperature if necessary.

With a stream of dry, f iltered nitrogen, reduce the
extract/blank volumne to near dryness. mme4iately before
CC/KS analysis, adjust the extract or blank volume to 50 UL
with toluene.

11.3.2 Inject a 2--,L aliquot of the extract into the CC, operated
ander conditions previously used (Sect. 9) to produce
acceptable results with the performance check solution.

11.3.3 Acquire mass spectral data for the following selected
characteristic ions: a/z F 7, 320, and 322 for unlabeled
2,3,7 '8-TCDi m/z 32.8 for C14 -2,3,7,8-TCDD; and m/z 332
and 334 for 1k iz-2,3 ,?,8-TCDD. Use the som data
acquisition tise and H(S operating conditions previously used
(Sect. 9.3.8) to determine response factors.

11.4 Identification Criteria. N=TE: Wefr to Exhibit E, Section 7,
for application of Identification criteria.

11.4.1 Retention time (at maximum peak height) of che sample com-
3 nant must be within 3 seconds of the retention tim of the
~C12-2,3,7,6-TCDD. Reteation times are required for all

chromatograms , but scan nusbers are optional. These parameters
should be printed next to the appropriate peak.

11.4.2 The integrated ion currents detected for m/z 2.37, 320, anid
322 must maximize simultaneously. If there are peaks that
will effeact the maximization or qu~atitation of peaks of
interest, attempts should be made to narrow the scan window
to eliminate the interfering peaks. This should be reported
on a separate chroustogram.
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1,•4.3 The Infeogated Loa curret for each analyte and surrogate
"".epon4d lon (a/a 257. -320, 322 and 325) mast be at least 2..5
time background noise amd mti not have saturated the detector;
Lnutvral standard Laos (*/1 332 and 334) m•ast be at least Lo
tla.s background and mist not have saturated the dzea:otr.

11.4.4 Ralative abundance of .: 2.57 to nix M2 should be > 20% and
- < 4. -.

-1.3.5 Abundance of integrated Lou counts deteezed for ./z 320 xust
ba ) 67Z and < 87Z of Luzegraced Loa counts detected for s/z
32C

11.5 Colu Chtrmtography PTocadare for DiffIcult Samples - Use the
* folloving procedure for extracts previously subjected to the colum

chromatography procedures in Section 11.2, but found by IC/tS
analysis to contain interfering components.

U-,5-1 Hz 3.6 grow of Carbopack C (or eq,.valent) with 16.4 grans
of Celite 345Z (or equivalent) in a 40-,I. vial and activate
by heating in an oven ac 1300C for 6 hours. Store in a
-d--ccator. CAUTIO•: Check each naw batch of mixed Carbopack/
Celite1 to ensure TC•D recovery of ) 50Z. Subject the low
level coancentratiou calibration solution to this procedure and
measure the quantity of labeled and unlabeled 2,3,7,8-TOD.

11.5.2 Insert a small plug of glass wool into a disposable pipet
approzimateLy 15 cm long by 7 ma O.D. Apply suction with a
vacuM aspirator attached to the pointed end of the pipe:,
and add the Carbopack/Calite1 mixture until a 2 ca column is --

obtained.

11.5.3 Pre-eluce the column with:

11.5.3.1 2 .1. of toluaen

11.5.3.2 1 aL of a mixture of 752 (by volume) methylene
chLoride. 2OZ methanol and 5% beozne

11.5.3.3 1 aL if 50Z (by volume) cyclohezane and 50%
muthyl ene chloride

11.3.3.4 2 ml. of hezane

11..4 While the column is still vet with haznse, add the saaple
extract. E.luts the columa with the following sequence of
solvents and diaard eluents.

11.5.4.1 2 aL of hexane
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11,5.4.2 1 m.L of 502 (by volume) cyclohexane and 502 sethylene
chloride

11.354.3 1 aX. of 752 (by volume) methylene chloride, 20%
mthanol and 5Z bewane4

11.5.5 Elute with 2 &L of coluene and collect the eluent, vhiLnh
coatains the TOM_

11.S.6 Store the sample extract until just before GC/IM analysis.

12. CALCULATIONS

12.1 Concentration

12.1.1 Concentration when a linear response factor was obtained:

12.1.1.1 Calculate the concentration of 2,3,7,8-TCMD using
the formu•i:,

-- Zu-" . ~w

vhere C *g 2,3,7,8-TC0D concentration In Licrograms
per kilogram

Ax the out of integrated ion abundance
detected for a/z 320 and 322

A,&- the @um of integrated ion abundances
detected for a/z 332 and 334

haracteristlc ions of
•C-2,3,7,8-TCDD. the internal

-rantity (in Manogram.) of
C 12 -2,3,7,8-TC(D added to the sample

before extraction

tY c calculated %@an response factor for
y4abeled 2,3 , 7,8-TCDD relative co

C1 2 -2, 3,7,8-TCDD

weight (in gram) of wet soil or sediment
sample.
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1201.1.2 If tte calculated cocaet~ragtia oL tamLabeied'2.-3,7, 3-.
TO•O acexa 200 S/g4, vhich is the maxim ceaces-
tratc• of the coucentrat:ou caltbraic u "so1•ltions.,
the UI oar rtqpg sy have been ameeded, and a
smaller aliquot of that sample maust be analyzed.
AC3coaely wveb- to three sgntf Lc~at f igures - 1-.
&Uquat of the vet sOillsedlmuat. Ad 100 ML Of th
sample fortificatloa solution (Section 7.8)9 just as
for the lArger saWle &LIquac. Extract and analyze.

12.1.1.3 Silculat- the concautratiou of the surtrogate copoend,
C14-2,3,7,e-rCDD, using the formala:

CS AL •,

SCeI concentratlon (in aicrogram per kilogra. )
of the surrogate compound

A - total intgqratd tou abudancer of u/8 323
af ter correction for the contribution by
unalbeled 2, 3,7,8-TCgD (cotrection
subtract 0.92 of the total integrated ion
abundance detected for u/x 322 in the sam
asm•le extract)

SAta- the sun of integrated ion abundances
detected for &/a 332 and. 334
%harate~r~itic Lana of i"IC1-2,3,7,8-TC:1, cthe internal

QtS , vamntLty (in nanogram.) of
C1 2-2,3,7,5.T(OO added to the sample

before extractlon

33 - plculaced sau respone factor for
SC1-2,3,7,8-TC•D relative to13C12-2, 3, 7,8-TCDO

V w veight (in grams) of vet soil or sediment
sample.

12.2 Accuracy - Calculate the accuracy (A) of the measurement of surrogate.
37C14-2,3,7,8-TCD•, using the formulaa

Surrogate anount neasured (,anogrrms)
Percent Accuracy - O ng X 100

1.48



U .- im.ted etectio Limit -For sampla in n% un.obeled
2,3,7,3-TCVU ws detcced, calcOate the estinated ziniasm detectable
Sconcentration, whLcb is the coucentration requirae Co produce a
signal. with area (or peak height) of L5 tises the bac4rouad signal

- area (or peek height). The background at"e is determined by incegra-
t ino4 ion abndazce,.f aor either &/1 320 or 322 in the appropriate
reglan of the SICP, audtiplying chat area by 2.5, and relating the
product area to an estimated concentration that ould produce that
Product area..

"s Cho fo rala:

-Cz" 2.3. u" . S,,a

where CZ estiated concentration of unlabeled 2,3,7,8-TCDD
requs.re4 to produce A

A - peak height or incagrated Lou abundance for either
&/a 320 or 3fn in the same group of > 5 spectra
used to lrasure Ais

* .A, peak height ar integrated Lou abundance for the
appropriate Lon characteristic of the internal
standard, a/1 332 when a/z 320 is used to
determine A, and s/z 334 when a/z 322 is used to
determine Ax

- qt,. UI, and W retain the definitions previously stated in
Section 12.1.1.

The use of the area (or peak height) for &]: 320 to calcula&e CE
is preferred to s/z 322, but u/z 322 can be used when interference
is observed for %Is 320 but not for a/z 322.

30'?!: This calculation is not applicable to all sauples in
which 2,3,7,&-TCDD was no identified (see Section 12-4).

12.4 Eatinaa:ed Maziam Possible Concentration - For samples vhere
interference is observed for both 1/z 320 and 322 or when an
unacceptable ratio prevented Identification of wnlabeled
2,3,7,8-TCDO as a sample cosponent, the procedure in Section 12.1
can be used to estinate the iaiom concentration that could be
represented by detected signals.

12.5 The relative percent difference (RPD) is calculated 4s follows:
(See Section 5.1.1, Exhibit £.)

IP- - I S.-•I2.L - I s - s I
Mea --- ncantr o" S1 + rai-

2
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TABLE 1. .ZXOKDMED GC OPEUATING CONDITIONS

Colum coating SF-2330 CI-SIL 88

FLla thickness 0 .2 us 0. 22 u

Co1mm diueusLona 60 a z 0.24 m 50 u x 0.22 mm

S.elmi* lnar velocity 28-29 cu/sec 28-29 ca/sec
at 2600C at 2400C

Initial temperature 70oC 450C

Initial tt L 4a ha 3 sin

?Taparature program Rapid increase to 20CC Rapid Lncra"a to 1900C
20(0C to 260CC 1900C to 2400C
at 4OC/sin at 5oC/aMn

2,3,7,6-TCDD retention 24 sin 26 mdu

_Hylroget is an acceptable carrier gas.
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TAUEA 2. CcOMSITION OF CONENn=AZOX CALI,•lAZION SOLUIOKS

Solutlou f Coucantratilou of 2,3,7,8-T•D0

ZUocoplcally Labeled Ualabled

37

I 1541L 0.06 ngIjL O.2 us1.A
12 •&a.L 0.12 ug/-L 1 1L

3 1 l?,gL 0. 2 SaIL
4 l$/UL 0 20 a/ L
5 1ug4l. 0 40 oI11..

- 1
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Appendix N, Exhibit 2,

Exhibit Z - ZQ agiset

" OU Of QC A .ALYSUS

1. Initial and periodic calibration and instr••ent pert or-ance checks.

2. Laboratory reagent blank analyses (Sect. 4.1.); minion of one blank shall
be analyzed with each sample batch; an additional blank analyzed when new
reagents are used.

3. Analysis of a batch of samples vith accompanying QC analysec:

3.! Sample Batch - < 24 sampLes, includng f t•ed blank and ritsase
sample(s).

3.2 Additional QC Analyse Per Batch:

Laboratory reagent blank I
Duplicate amaple analysis 3
Confirmatory partial scan analysis I

TOAL 7

4. Ulind QC samples may be submitted to contractor as n ordinary soil or
sediment sample included aon the batch of saples. Blind sMaples
includea

4.1 Uncoutmainat~d soil,

4. 2 Split samples,

4.3 Unlabeled duplicates, and

4.4 Performance evaluation samples.

Qtu.&LT! corruar•.

I. Performance Evaluation Samples - Lacluded awons samples in some bacches
vIll be samples containing know aunts of unlabeled 2,3,7,8-TCDO rh•t
may or may not be markad as other than ordinary tamples.

2. Performance Check Solution

2. 1 At the begiiLag of each $-hour period during which samples are to be
analyzed, an aliquot of the Pertorausce check solution and an aliquot
of concentration calibration solution #1 ishll be analyzed to decon-
strata adequate GC and KS resolution and sensitivity, response
factor reproducLbility, sad ease srange calibration.

1355
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The" procedures are described in Sectio 9 of Exhibit D. Uf
Sany required criteria are not met,- reodal action must be taken
befare any amples are analysed.

2.2 To validate sample data, the perftormace check solution mast be
analysed also at the end of each 8-bour period dun.. vhich sample-
are malysed..

2.2.1 If the contractor laborator operates only during one &-hour
- - period (shift) each day, the perform&ce check solution must be

analyzed twice (at the beginni•n and end of the 8-hour period)
to validate data acquired during the interim period.

2.2.2 If the contractor laboratory operates during consecutive 8-hour
periods (shifts). analysie of the erformance check solution
at the beginning of each $-hour period and at the end of the
final 8-hour period is sufficient.

2.3 results of at least twe analyses of the performanca check solution
must be reported with sample data collected during an 8-k period.

2.4 Deviations from criteria specified for the performance check solution
(Section 9.2.3, Exhibit D) invalidate all sample data collected
between analyses of the performance check solution, and samples
shall be rerun (see Exhibit C).

3. The performance check mixture, concentration calibration solutions, and
the ample and field blank fortification solutions are to be obtained from
D(SL-LV. Uovewer, If not available from EKSL-LV, standards can be obtained
from other sources, &ad solutions can be prepared in the contractor
laboratory. Concentrations of all solutions containing unlabeled 2,3,7,8-TCDD
and not obtained from EDSL-LV must be verified by comparison to the
unlabeled 2.3,7,$-TCOD standard solution (concentration of 7.87 Ug/uL)
that is available from EASL-LV.

4. Ileks

4. 1 Laboratory reagent blank - Perform all steps in the analytical
procedure (Section 11, Exhibit D) usinLg all reagents, standards,
equipment, apparatus. glassware, and solvents that would be used for
a sample analysis, but omit an aliquot of soil or sedimnt.

4. 1.1 Excopt in the came noted in Secction 4.1.3, a 1 9oratory
reaat&t blank must contain the same amount of Cl -2,3,7.8-TCDD
and •jC 2-2,3,7,8-TCDD that is added to samples before extraction.

4.1.2 Analyze a laboratory reagent blank before any samples are
extracted and analyzed.
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4. r.3 Avalyza tuo laboratory reagent blanks before a new batch
of solvents oc reagents ts used for sample extraction or for

"19-2un chrotaltophic,grocedures. Do not add any
"Cl4-2,3,7,8-'r)D or •tI'2-2,3,7.8-TrCD to one blank, to

damon'aa r~that reagents contain no LampuricLas producing an
Lou current above the level of background noise for ./z 328,
332 and 334.

4.1.4 Analyze a Laboratory reagent blank aloai4g with each batch of
samples.

4.L.5 Acceptable Laboratory reagmen blanks contain do ion current
above the level of background signal-to-noise for any of the
selected characteristic iLan (m/z 257, 320, 322) for uWab~led
2,3,7,6-TOD. If the reagent blank vhich was extracted along
with a batch of samples is conta•itnated, the entire batch of
samples mast be rerun (s.e Ezb•bit C).

4.1.5.1 It the above criter~on is not met, check solvents,
reagentia, apparatus, and glassware to locate and
elIi&nate the source of .ontnaLat ioct before any
samples are extracted and analyzed.

4.1.5.2 If saw batches of reagenzs or solvents contain
interfering contaminants, purify or discard theo.

4. 2 Field Blanks -- Each batch of samples contains a sample of uncontami-
nated. oil/sadivient that is to be fortified vith unlabvled 2,3,7,6-ACD
at a concentration of I S/k4 bef••e analysis. Ta addition to that
field blank, a batch of samples may include a riasace, that Ls a portion
of solvent (usually trichloroethylene) that vas used to rinse sampling
equipimnt. The rinseat La analyzed to assure chat samples have not
been contaminated by smepling equipont.

4.2.1 Umforti-led field blank -- Analyze with procedures usea
for esviromncal smampes (Section 11, Exhibit 0). This
blank may or say not be labeled as such (i..,, it may be
a "blin4 QC sample).

4.2,2 Fortified (Spiked) Field Slank

4.2.2.1 weigh a I0-" aliquot of the specified field blank
sample arn add 100 L of the solution containing

1 nig/L of unlabered 2,3,7.8-TCMD, i5 Mg/,L of
"•C2-2,3,7,8-TCO. and O.1 ng/uML of C14 -2,3,7,8-TCDD.

(Aadyesis before fortification I- zt ;ýzquired because
this field blank is known, not to contain a detectable
concentration of unlabeled 2,3,7,8-TCDD.)



4.2.?.2 Xztracc vith the $irf Proced.Arw (Sectiln 11.1.2,
Exhibit D) e.d analyze a 2--L aliquot.

4.2.2.3 Calcu.;gte concentration (Section 12.1, zh~ibit D) of
both '2C -2,3,7,5-TCZD and unabel•4 2,3,7,8-TCD, and
accuracy tSection 12.2. Exhibit D) of each seasured
concentration.
4.2.2.3.1 • accuracy of measured concentration of

C1.4-2,3,7,8-TCDD is > -402, discard the
results and repeat the fGrtitled field
blank extraction and analysis with a second
aliquot of the specifled field blank temple
(see txhiblt C).

4.2.3 Rinsate Sample

4.2.3.1 To a 100-%L aliquot of equipment tgins solvent (rinsat*
sample), 44d 100 UL of the solution containing 0.5
W/uL of "-C12-2,3,),8-'9D and 0.1 a4/UL solution of

C'r14"2, 3,7,8-;TCDD.

4.2.3.2 Using a ]Ider--Denish apparatus ora rutary evaporator,
concentrate the volum to epprozinstaly S *L.

4.2.3.3 Transfer the total 5 -L coucentrate in 1-%T. portions
to a 1 aL-amber sant-vial, reducing vole as necessary
with a gentle stream of dry nitroge.

4.2.3.4 Ruse container with %vo 0.5 mL portions of hezanse
and transfer rinses to the 1-mi. sabeot mli-rial.

4.2.3.5 JPst before analysis, reduce volu to near dryness;
nake to final volume of 50 UL vith imooctane.
(Column chromatography is not required.)

4.2.3.6 Analyze an aliquot vith the same procedures used to
analyze samples (Section 11, Exhibit D).

5. Duplicate Analyses

5.1 Laboratory duplicates -- In each batch of samples, locate the sample
specified for duplicate analyses and analyze a second 10-S sample
aliquot.

5.1.1 Results of laboratory duplicates must agree within S0%
relative difference (differaece expressed as percentage of
the "ean). If relative difference is > SOZ, Contractor
shall immediately contact the Sample Mnagemnt Ofice
for resolution of the probiem. Zapot &II siamLa.
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3.1.2 tec=mi*ded actions to help loacat problem:

3.1.2.1 ka1ne an aliaquat of the performance check sample
to verey satisfactory instruisent perf ormance (Section
9, xhibit D.)

-. 1.2.2 If possible, determine that no error vws made vhile
Weighing sample aliquots.

5.1.2.3 levies aualytic.l procedures with performing Laboratory

6. ±ccuracy of Mleasured Concentration at 37C -2 3 7,B-TCOD - For each sample
end bJLan, calculiate thO P33 cent accuracy (Sectiou; 122., Exhibit D) of the

a ed *oaceatractio of C1 4 .-2,3,7,8-TMOD. If percent accuracy is
) 44a0 for a Sample, analya a second aliquot of that sample and report both
results (see Exhibit Q). UOTZ: low or high accuracy for a blank does
not require dscarding sampe data but indictes a potenztia problem with
future $smpse data.

7. Uentificaciog Criteria

7.1 tf my of the tour initial idenif ication ¢riceria (Sections 11.4.1
-1.4.4, Exhibit D) are not met, the sample is reported not to
contain unlabaled 2,3,7,8-TCDD at the calculated deotctic limLit
(Section 12.3, Exhibit D).

7.2 Ube* the four initial LdentificatIou criteriA are net, but •tho
fifth criteria, the isotopic abundance ratio for m/z 320 and
322 (Section 11.4.5, Exhibit 0) is not set, that sample is presumed
to contain interfering contaminants. Contractor shall use the
"setond colum chromatography procedure (Section 11.5, Exhibit 0) co
remve interferences from the extract, and shall reanalyze the
rumple. (See Exhibit C.)

8. BILnd QC Samples - Included among soil and sediment samples nay be QC
samples that are not specified as such to the performing laboratory.
TYPes that may be included are:

8.1 Uncontaminated s&ll.

8.1.1 If a false posltive is reported for this sample, the Contractor
shall be require4 to rerun the entire associated batch ot
eamplee (see Exhibit C).

8.2 Split smple& - compoitted sample aliqgios sent to more than one
laboratory.

8.3 Unlabeled field duplicates -- twe aliquots of a cowposited sample.

8.4 Performance evalation sample - soil/sedinist sample containing a
knovwn a nt of unlabeled 2,3,7,8-TCDO.

159



8~404 -If the performiance ev~almation sample resalt f an& ouatside
the acceptance windows established by EPA, the Contractor s•all
be required o rerun the entire associated batch of samPles
(see Exhibit C). NM: EPA acceptance windows are based on
historical data results.

S Lirmatory Partial Scan Analysis

9.1 From each ample batch, select the sample extract containing the
Shihaest concentration of unlabeled 2,3,7,8-TCDD and analyze an

• aliquot by GC/MS under the sam GC conditions used previously but
with the HS tuae and calibrated to acquire data for tha meas range
mas 1.0 to a/z 350. (If no sample in a batch c~ncaiau unlabeled
2,3,7,S-TCOD, no confirmatory analysis is requii: for that batch.)
Required calibration criteria fat decaf luorotriphanylpbosphine
introduced through the GC colu shall be:

... : Relative Intensity

51 30- 60 percent of basepeak
68 < 2 percent of s/z a 69
70 <12 percent of a/s a 69

127 40 - 60 percent base peak
197 < I percent of base peak
198 100 percent (base peak)
199 5 - 9 percent of base peak
275 10 - 30 percent of base peak
365 > I percent of base peak
441 less than a/z a 443
442 > 40 percent of base peak
443 17 - 23 percent of m/z - 442

9.2 MS data acquisition requirements shall be:

9.2.1 Cycle time K 1. seconds.

9.2.2 Acquisition of ) 5 spectra during elution of 2.3,7,8-TC D
from the CC.

9.3 Subtract an appropriate background spectrum. and plot a spectrum of
2,3,7,8-TCMD after background subtraction. (The person responsible
for aS data interpretation is responsible for demonstrating that
the backround spectrum selected for subtraection as an appropriate
spectrum.) Provide a hard copy of the background spectrum, the
TCDD spectrum before subtraction, and the TCDD spectrum after
subtraction. The quality of the plotted spectrum will be affected
by other sample components that have approzimately the sa CC
retention time and vwill be highly variable. Desired spectral
features are:
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S322
Ratio of &1A 320 to 322 - 0.77
Ratio of &/a 320 to 324 - 1.58
Iatio of &al 257 to 322 - 0.32
Ratio of / 257 to Z39 - 1.03
Ratio of &/' 194 to 196 w 1.54
w/a 160 and 161 - )> 1O of a/s 322

aecause 13C12-2,3,7,8-TCD0, the naterwa, standard, is present
n mety saip-l and ba esseautally the some retention tise as

-mlabeled 2,3,7,S-TC0D, the specSm after baz•ground subtraction
will represent a a•xtute. When 'JC 2-3,7,S8T-MD is present
at a higher concentraetia than un-oh- 4a 2,3,7,8-TCOD, the
resultant spectrum (Figure Z-l) ust: be normalized to a/x 322 to
demstrate desired spectral features.

10. Records - A each contractor laboratory, records maut be maincalned on
site for six mnths, after coutCt'ct completion to dtcuent the quality of
all data generated during coeteact performance. Before any records are
disposed, written concurrence of the Coftractinr4 Oficer must be obtained.

11. Hope tic tapes containing al r.aw GC/X3 data (including performance
check solution, blanks, and concentration c.albration solutions) mont be
delivered to DVSL-Lr vhen suffiLcient data to f LII or nearl1 fIll a tape
have been collected or when all seaplas are completed, depending on which
event occurs first.

12. Unused portions of samples and smple extracts. musc be preserved for six
months after sample receipt; appropriate samples may be selected by EPA
pmtsooael for further analysts.

13. Raue of glasswre ts to be ainisLLze to avoid the risk of using
contamLnated glassware.

LLAORATORY EVALUXION PROCEDURES

On a quarterly basis, the EPA Project Officer and/or designated representatives
shall conduct an evaluation of the laboratory to ascertain that the laboratory
is testing contract requirments. This evaluation will consist of: 1) laboratory
analysis of a performance evaluation sample, and 2) Labocator7 site visit by
EPA officials and/or representatives. The evaluation procedures will be similac,
but may not be identical to the evluation performed as part of the pre-award
bidder evaluation. (S*e ITS Pro-Award Bid Confiruacions section.)
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Appendix N. Exhibit 3

I

-.i approach to QA/QC for the tetra-hexa furans and dioxins
parallels closely that for 2,I,7,5-TCDC. tems 3 through 9
of the outline belou point out additional items not
specifically mentioned Ln 2,3,7,3-TCDO methods.

Materials Examined for Contamination
A. Prior to start of project
B. Along with each. set of analyses

2. Traceable Standards
A. 2,3,7,8-TCDD traceable to EPA reference
B. Other dioxins and furans traceable to EPA

13. Internal Standards for EACH chlorination level
A. TCDD internal standards traceable to EPA
B. Others synthesized at CAL Lab and reference to

Rappe's materials

4. Column Performance
A. 2,3,7,8-TCDD resolution as per EPA requirements
B. Resolution of 1,2,3,4,7,8 and 1,2,3,6,7,3-HxCDF

5. Documentation of Mass Spectrometer Resolution
(Low or High)

A. Hardcopy of profile data

G. Cleanup column chromatography Performance
A. 1,3,6,8-TODD to HxCDD recovery within 30% of

Internal Standards

7. Duplicate Analyses
A. Duplicates within 30% for most congeners.

a. Spikes of Reorese-ntative Tetra-iexa Chlorodioxins -nd
Furans

A. Recovery s•culd be witnin 30%

9. Detection fo -aculate. fcr each Chlorination Level
In each Sample

-lease no-=_ that d,-' i s__icates an.d matrix spikes are regarded as
•u•abae samies.
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1 Appendix N, Exhibit 4
APPENDIX D: SOURCES OF ST'AkD&IDS AND MM',-WNAL STAHDALS

CAL LA•S ON•NE DIBEN'ZODIOXINS

Isomer Source

2,7-DCDD RFR Corp.

1,2,4-TrCDD RFR Corp.

L 1,2,3,4-TClDD Christoffer lappe
1, 3.6,. -TCDD Christoffer Rappe
2.3.7,8-TCDD Radias Corp, USEPA"

1,2.3.7,8--nD KOR Isotopes
1,2,3,4,?,8-Hx•'DD 11OR Isotopes

" 1.2,3.,.6,6,,8-HpCDD XOP Isotopes

0ODD Ultra Scientific

CAL LASS ONED 1IEP-.MNAL S~TA!%-ARflS

Isomier Sour c e

S13C-2.3,;,8--)F •Ca-bridge Isotope Lab (CIL)

I3C-l,2.3.78--PnCDF CAL LAB Syathesized, CIL
S13-2.3,4,7,8-?nCDF CAL IAB Svynthesized, CIL

I13C-1.2,3.3.,7,B-F xCD7D CAL LA•B Syr:hesized

13C-1,2.3,lA,6,7,8-HpCDF CAL LAB Synr:hesized
13C-1,2.3,L.7,8,9-HpCDF CAl LABP Synthesized

13C-(DF CAL LAB Synthesized

13C-2.3.7.8-TCDfl [OR Istopes, USEPA

r # 13C-.,2.3.7,8-PnCnD CAL LAB Synthesized, CIL

• 3•-1,2.3.&7,$8-KxCDD CAL LAB Synthesized. CIL

13C-1,2,3.A.6,7.8,-CDD CAL LAB Synthesized

13C-O=D KOR IsEupes & CAL LAB Synthesized

Surrogate:

37Cl-2.3.7.8-TCDD iOR 1soLOPe, USEPA

& 1b3

'1 -3- ---



I

f ~CAL LMD OJWED DI3&E;ZDFUR.AKS

Isomer Sou*rce

2,8-DCDF MFR Corp.

1.2,3,9-TMF Christof for Rappe
1•, ,2.•,47-7¢DF C Yhrisoffer lappe
1.2. 4. -TCDF COrist.of fr Rapp*
1,2.6,7-TC:F Chrlatcff fir appe
1,2.7.8-T=F Chrisof f r: Rapp*
1.2,-,7,9-TCDF ChristofferT Rappe
1.3.1,6-TCDF Christof ter kappa
1. 3,6,7-TCDF Christof.of lappe
1,3,6,8-T•OF Christof f r lkappa
1.73,.9-TCDF Christoff r: kappa
""12.,6.7TF Christof fer lkappe
1 . 76.-TTCDF C o ladi Corpkappa
2,3,4,7-=CDF Cabrisoffer sppeL a

S2,3.4.,8-TCflF Christolf v kappa
2,3,6,7-T•F Ch'ristof te: kappe

2.3,.6.8-PCDF Christof f. orapp*

2.3.7.,-TCCDF Christoff&: lappa 9 lad;. Corp.2, 1.,6,7-TCDF Cthritof fe a. Rappe
2,. ,6,&-TCDF Chriat~of ft.- Uppe

1,2,3,L,6P8-HnCDF ChristofUa: kppa
1.2.3,7,8..PnCDF Cambridge Isotope Lab
1.2,•..6,8-PnCiF Christoffer Rapp*S1,2./-.7,8-PnCD•T Christofft: Rappe;

2,3,,6,7,.xnCD7F Chris to fe: * appa

1,2.3.&,,6,8-HxCMF Christoff•. Rap Cr 1.2,3.4,7,$-Hx<•IF Ca--bri•dge •Lotcpe Lab

1.2.3.4.7.,9-Hx*4CF Clrisco ffer •appe
1.2.4,776,8-H4iDF Christoffer Rapp*1, 2,4.6.8,9-HXMtF Chrs toffor Utppe

S2,3,& ,6,7,8-HxCD" Ch•rist~o f are ippa,

S1,2,3,4,6,7,1•HpOF Christofftr tapps & Cambridge Isotopes
n -[,1,2.3.4.6,8."-iOr Christo~f fr lapple

I 1,2,3,4 ,7 ,",-pCD" Chri.stoffe Us pps

.0F Christof fer kappe & U1tra Scientific
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Appandix 0, Exhibit 2

Californi±a Analytical Laboratories, Inc.

POLYCE•ORMNATED DIOXXX/.• MAN ANALYSIS

TCXETx NO. 21349

• 1" ZD: ZT-NCBC-RI-O1 Date Analyzed: 9/3/85 Colun-: DB-5

CAL ID: 21349-1 Weight: 10.09 g

AM!0M1 FO=N DETECTbON LIMICITFURANS • (ng/g) (•g

tetra (total) 8.0 -

(2378*) 2.4 -

tenta 8.1 -
(12378) ND 0.059
(23478) 0.043 -

-hexa 0.32 -
(:23478) ND 0.046

B DIOXNS

tet•a (total) 262 A -
(2378,-1234) 260 -

penta 0.87 -
(1-2378) 0.27 -

hexa 0.62 -
(1423478) ND 0.047

% Accuracy 37C.-TCDD - 113%

ND - Not Detected
Z includes &,2,4,2; 1,2,7,9; 2,3,4,6; 2, -',7; 2,3,4,5

A -Data taiken from 2,3,7,8-TCDD specific .i.nalysis

?R.ZPA2-vD BY: IL .~- v'

A.PPRO.VD BYT: - /- 4DATE: / /

Cofifornc Pnclyciccl LoDorctones, Inc.,. _ "
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Califormia Analytical Labozatories, nc.
-- P•:•,OLYMUAlI, ==D1OX:.';/ClR'AN ANALYSZS

7IC2M NO. 21349

C-ZNT ID: IT-NC3C-R2-01 Date Analyzed: 9/3/85 CO"B-- D3-5

CkL ID: 21349-2. weight: 10.03 g

JAMOUNT FCUND DETCTCU LD_
FURANS (ng/q) (nq/;)

tatIa (total) 12.2
(2378*) 3.4

penta 10.7
(12378) ND 0-.10
(23478) ND 0.062

hexa 0.82
(123478) 0.045

SDIOXXNS

tatra (total) 274 A,
(2378a-1234) 272

penta 1.1
(12373) 0.32

hexa 0.68
(123478) NOD

% AccuraCy 37CI-TCDD - 110%

ND - Not Detected
* Includes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,a

A - Data taken f-rm 2,3,7,8-TCCD specific analysis

PEPA.RED BY: // "- /'
APROVEO : B::

Cclifornia Analytlcal Lcocrctornes, Inc.
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POLY=OLNAT=f DIOXZN/ 7-RAN ANA-ALYs:s
-' TIMT NO. 2!49

SCLILT ID: IT-NCBC-.R3-01 Date Analyzed: 9/03/85 Colun: DD-5
CAL !D: 21349-4 Weight: 10.32 g

-- :'URANS ~~~AMOUNT FO UND D T C I N L'.I-- -_ M ( n g / g ) ( g g

tetra (total) 10.2
(2378*) 2.8

penta i0.0(12378) NlD 0.066(23473) ND 0.037
heaxa 0.73 -(123478) ND 0.040

010XZ1S

tetra (total) 239 A(2378"1234) 236
penta 1.3

(12378) 0.29
hexa 0.53 _

(123478) ND 0.094

% AcCUacy 37C1-TC-D - 140%

ND - Not Detected* -7.ncludes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,8

A - Data taken from 2,3,7,8-TCDD specific analysis

PIRE2Akn-D BY:

XkPRCV!fl BY: CATE: /44 6

Cclifornc A•Olyticol tQborctories, Inc.
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Calitorm±a Analytical Laboratories, Zmc.

POLYCM LRfNATzD DoXZn/FURAN ANALYSS

=C=T T NO. 21349

CL--= M IT-NCBC-R4-01 Date Analyzed: 9/03/85 Col umn: DB-5

CAL ID: 21349-5 Weight: 10.1 q

AMOUNT FOUND DETMcT:0N Lz=-:7
FUPASS (ng/g) (ng/g)

tetra (total) 12.7
(2378*) 3.7

;enta 1i. 9
(12378) ND 0.074
(23478) 0.077 -

hexa 0.76 -
(123478) ND 0.037

D.Z0XI•S

tetra (total) 268 A -
(2378-1234) 266

penta 1.5
(12378) 0.35

hexa 1.1 -
(123478) ND 0.C60

% Accuracy 37CI-'TCDO 95%

ND - Not Detected
* Includes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,3

A - Data taken fr= 2,3,7,8-TCDD specific analysis

PREPAPED BY: BY:
A2PROV%-ED BY: . DATZ:

-- F-

California RncyticIl Loboratories, Inc.
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California Analytical LAbo'trj±*•: T-n.

POLYCMLRINATZT DIOX/3./v.AN ANALySIs

TIC=T NO. 21349

C ID: t-T-N.C3C-R5-oJ Dat* Analyzed: 9/03/85 Column: DB-5
CAL. ID: 21349-6 Weight: 10.03 g

AfOUWT FOUND DZIErCrI0N U2xIT
FUAS(ng/g) (ng/g)

tetra (total) 10.8
(2378*) 3.0 .

penta 10.8
(12378) ND 0.069(23478) ND 0.034

hexa 0.37 -(123473) ND 0.039

tet-a (tot~al) 235 A, -(2378-,1234) 233 .
penta 1' 4

(12378) 0.29

hexa 0.47 .(122478) ND 0.019

% Acc-zac-y 37C.-TCDD - 110%

ND m Not Detected
i n,•cludes 1,2,4,9; 1.2,7,9; 2,3,4,61 2,3,4,7, 2,3,4,8

A - Data taken rom 2,3,7,8-TCDD specific analysis

P.REZARED BY: 7I
I /

90.

Coiifornic Rnclynicol Lcborctories, Inc.
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Califo=i•a Analytical Laboratories, Inc.

POLYCHORIM ATZD DIOXIN/n.TAN ANALYS IS

T=C3 NO. 21349

CL= ID: ZT-NCBC-Rl-02 Date Analyzed: 9/03/s5 C'..n: DB-5

CAL ID: 21349-7 Weight: 10.46 g

AMOUNT FOUND DETECICr Lfl'.-FURANS (ng/g) Cng/g)
tatra (total) ND 0.043(2378') ND 0.045
penta ND 0.029(12378) ND 0.029(23478) ID 0.029
hexa ND 0.050(123478) ND 0.050

DIOXINS
t•.ta (total) ND 0.076
(2378+1234) ND 0.076

penta ND 0.20(12378) R ND 0.2,0
hexa ND 0.089(123478) ND 0.039

% Acci•racy 37CI-TCDD - 103%

ND - Not Detected* Includes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,3

PREEPAREED BY:/

APPROVED BY: D_______ ATE:

Colifornic 1ro1lytical Laborctones. Inc.
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CaliZ% ii Analytical Lajorazorias, L-c.

POLYOCR=RL-ATE DIOXf1/?MUAN ANALYSIS

TMICIT NO: 21413

C=•,:-TD: Z'T-NC3C-R2-02 DATE AXALYZED: 8/30/85 COLMM1: DB-5

CAL ID: 21413-5 WEIGHT: 10.08 g

AMOUNT FOUD DETZ-CTION LMCT

'-J-.ANS

Total TCDF ND 0.11
2, 3, 7, a-TCDF ND 0.11

Total PCDF 0.14 -
1,2,3,7,8-PCOF ND 0.059
2,3,4,7,8-PCDF ND 0.059

Total KCDF ND 0.12
1,2,3,4,7,8-HF ND 0.12

Total .CDD 0.23 -
2,3,7,8-T-CDD 0.23 -

Total PCDD ND 0.39
1,2,3,7,8-PCDD NrD 0.39

Total .CDD ND 0.44
1,2,3,4,7,8-HCDD ND 0.44

% Accuracy 37CI-TCDD , 95%

•D - Mo: Detected

PRZ'A2P.E; BY:_________

A21PROVE-0 BY: i7 ID 7.

Citdorio Andyoti l Laobocioofies. Inc.
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California Amlytical Laboratories, €nc.

PCLY=.ZR.ýA1 Dz0=v1/TA?rj.u AMNLYSMS

T1CKT NO: 21413

CLIM'r ID: IT-NcBC-a3-02 DATE AXfALYZZ.D: 3/30/85 C0=7-21: :)B-5

CAL ID: 21413-11 WEIGHT.: 10.09 g

AMOUNT FOUND DETECTION LfL•-T
(/g)(rig/g)

Total TCDF ND 0.0962,3,7,8-TCnF ND 0.C96

"Total PCDF D 0.076
2,2,3,7, a-PCDF ND 0.076
2,3,4,7,8-PCDF ND 0.076
Total HCDF ND 0.070
i,2,3,4,7,8-HCDF ND 0. 070

DIOXINS

Total TC= 0 i2,3,7,8-TCDD 0: Ii. ,

Total P=DD ND 0.40
1,2,3,7,8-PCDD .fl 0.40
Total HCDD ND 0.46
I, 2,3,4,7,8-HC=D ND 0.46

% Accuacy 37CI-TCOD - 75%

ND - Not Detected

PREPAA!D BY:

AýPPROVTD BY: DT:________

Coifornia Anolydcal Loborotorles. Inc.

175



Ca.1•±f'nia Analytical Laboratories, Inc.

POLYCLUMNATIED DIOXIN/FMW ANALYSIS

TICIMT NO. 21484

CLI-NT ID: ZT-NC3C-R4-02 Date Analyzed: 9/03/85 Column: 03-5

CAL 1D: 21484-6 Wdight: 10.45 g

MXOUNT FOUND ZEIECTON LflI•CT-VRANS 'Crig/g) (ngg)

tat-ra (total) 0.13 -
(2378w) 0.13 -

pen•ta 0.54 -
(12378) MD 0.038
(23478) MD 0.038

hexa ND 0.063
(123478) ND 0.063

tetra (total).-
(23783o1234) ,ltb 1 If40 -

penta ND 0 .25
(12378) ,%M 0.25

hexa MD 0.5i
(1234718) ND 0.51

% Acc~racy 37CI-TCDD - 107%

ND - Not Detected

PRýPA.RZD BY: (Aff

APPRCV'vD BY: __________DT: /21Y

California Anclutical Laboratones. x. 277
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California Analytical Laboratories, Inc.

POLYCH1 RnM=f DZOXIN/FURAN ANA.LYSIS

TICKET NO. 21484

CLIZNT ID: IT-NCBC-R5-02 Date Analyzad: 9/03/85 Colun: CB-5

CAL ID: 21484-09 Weight: 10.33 q

AOUMT FMUND DOrTECTioN LU-:-:
_.FANS (rig/g) (ng/g)

tetra (total) 0.95
(2378*) 0.077

penta 1.0 -
(12378) ND 0.025
(23478) In 0.025

hexa ND 0.018
(123478) V 0. 0128

D0IXINS

tae-ra (total) 0.75 A -
* (;378+1234) 0.51 -

penta ND 0.7
(12378) NO 0.17

hexa ND 0.037
(123478) NfD 0.037

t Accuraci 37C1-TCDD 99%

ND - Not Detected

A - Data taken from 2,3,7,8-TCZD spec4_fic ara'ys45

PR.EPARED BY: £Y- / /

A-P~RCVEM BY: !!LiEtA CATl

Colifornia And!ytical ýcborctores, Inc.
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' I
California Analytical Laboratories, Inc.

PCLYCMLR-LAZTED DIOX.lh/?-UrVAN A•IALYSIS

•TI3--T NO. 21349

CLIvT ID: "T-N'C3C-RI-03 Date Analyzed: 9/26/85 Column: OB-5

CA.L ID: 21349-3 Vo2'1e: 50 l.

AM0UNT FOUND DO"TrCTION La.I"_RANS (ng/ml) (ng/ml)

tetra (t=tal) 31.0
(2378*) 7.4

penta 3.7 -
(12378) 0.37 -
(23478) 0.30 .

hexa 1.7 -"(123478) NO 0.060

0,10=3
tetra (total) 46.1 A -(2378+12,34) 43.3

penta 15.7 7 -
,(12378) 4.3

.exa 0.84
- 123479) 0.094

t Accuracy 37C!-TCZD , 97%

• - Not Dertected
* Includes 1,2,4,9: 1,2,7,9: 2,3,4,6; 2,3,4,7; 2,3,4,8

A - Data takan f--cm 2,3,7,8--TC3D specific analysis

P.REPARED BY: F A

XPPRCVZD BY: /!'tt~ AE_ I /

Cciiforric ncivi cl oobrorories. Inc.
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cal4orma Anily-tical a.obratorie., :nc.

POLY~OIAZ 010X=/1"CRAN AXAYS-ýs

T=•CX NO. 21413

CLZEENT : 1: IT-NC3C-R2-03 Date Analyzed: 9/26/85 Co1=n: D5-5

CAL tD: 21413-6 Vol-: 50 ml

AMOUNT FOUND DE=TCCTI, .l:.
_FOANS (ng/ml) (rig/--L1)
tat"Pra (tot•al) 94.1 -

(2378*) 23.6

penta 69.9
(12378) 1.1 -
(23478) 0.71 -

hexa 4.7 -
(123478) 0.13 -

DIOXINS

tetra (total) IS0 A-
(2378÷1234) 148 -

penta 59.2
(12378) 13.5

hexa 2.9 -
(123478) 0.33

% AcCura•y 37CI-TCOD ' 30%

ND - Not Detected
-* ncludes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,8

A - Data takwa from 2,3,7,8-TCD:D specific analysis

FRPR 0 BY: __ _ _ _ _ _ _ ___ __ _ ___/_ _

APPROVED BY: 0"1._._--, ,f,_... DAE:/ , / '

Coliornia Fi ncLycol tcborctores, Irc.
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Califor-ia Analyt'ieal Laboaratorias, Inc.

POLYC= M.NATED DbOX2N/IURT ANALYSiS

"T•CMT NO. 21484

.- .: -,-NC3C-R3-03 Dat* Analyzad: 9/26/85 Column: DB-5

CAL ID: 21484-03 Vol,=e: 50 ma

AMCUNT FOU2ND DETZCON ti

tat-ra (total) 155 -
(2378*) 42.0

penta 114 .
(12375) 2.2
(23478) 1.6

-hexa 9.7(123478N ND 0.24

tse•ta (total) 261 A -* (2379+1234) 250 -

penta 101 -
(12378) 21.0 -

hiexa 4.7 -
(12347a) 0.54 -

% Accuacy 37C!-TCDD , Unable to ca.culata dua to contribution
from native 2,3,7,8-TCDD.D -Not Detect.ed

A , Data taken from 2,3,7,8-TCDD specific analysis

AP.•CV"-ED BY: _ATM:

Colifornic •nalytcct Loocrotories, Inc. 2 ,
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California Analytical Laboratories, n:.

POLYIT. R=32AxD DIOXZj1/.mRA" ANALYSTS
TZ~e 00: 21413

CL T =D: ZT-NC3C-RI-04 DATZ• ANALYZZD: 9/26/35

CAL ID: 2141-3-1 VOMIMZ: 50 ml

AMOUT FOUND DEM-ECTION LTI-T
FURANS ( n /•l ) ( ng/i )

Total -z 3.8
2,3,7,8-TC=F 0.25
Total PCDF 1.1
1,2,3,7,8-PCDF ND 0.0055
2,3,4,7,8-PCDF ND 0.0055
Total HCDF ID 0.00311,2,3,4,7,8-HCDF ND 0. 0031

DIOXMnS

Total 0CDD 0.92 -
2,3,7,8-TCOD 0.60 -
Total PCDD 2.3 -
1.2,3,7,a-pcDo 0.96 -

Total 9CWD 0.037
1,2,3,4,7,-E=CDD ND 0.009C

% Aczaracr 37C2.-TCDD 97%

ND Not :etectad RZ R-:.em- c
RX- Re-extract-ion

?PREPA2,=-D BY: \_Ai

A.PPROVED BY: 7<A:________

Coiifornic rnriiýcicci Lcborctories. r1c. - ,

181



SCali±fornia Analytical Laboratories, Inc.

.mLYCEOR.TATD DIX0XT/F-RAN ALYS IS

TIC=7T NO. 21484

C=2.=V? ID: ZT-NCBC-R3-04 Date Analyzad: 9/26/85 Column: 0D-5

CAL TD: 21484-13 Vol0me. 50 ml1

MCCT" FOUND DETECTION LL.T
M S • (nqinl.) (nq'/Ml)

tat- a (tota!) 141 -
(2378') 28.5

;enta 74.0 -
(12378) 1.5 -
(2347S) 0.96

hexa 6.8 -
(123478) ND 04

.,z:o xI.NS

tat:3 (tatal) 243 A
t (2376"-1234) 227

penta 94.7
(12378) 20.5 -

hexa 4.0-S(:z347q) 0.41

I Accuxacy 37C1-TCDD U".able to calza-late due to contribution
fro= native 2,3,7,8-TCZD.

5D Not, Cete-.ted

A Z, a.a taken from 2,3,7,8-TCZD sreclic analysis

A:-PRCVZID BY: :ATE:_ __

Cclifornic Ainciyvrcal Lnborotones. Inc.
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Califor=±a Analytical Laber*r-_riea, in,

POLYCRHORINATED DIOX(/Z-UJAW ANALYSIS

TICT NO. 21484

CLIMNT ID: IT-NCBC-RI-5-06 Data Analyzed: 9/03/85 Ccl~n: DB-5

CAL ZD: 21484-1 Weight: 10.15 q

AMOUNT FOUD D0=1=1CT0N 4
M.t7A.S (ng/q) (ng/q)

tatra (total) 316
(2378*) 87.6

penta 207
(12378) 5.3
(23478) 4.2

hexa 33.8 -
(123478) 0.61 -

DIOXINS

tetra (total) 543 A,
(2378+1234) 515

penta 229
(12378) sa.4 -

hexa 57.9
i23478) 8.0

' AcCracy 37CI-TCDD - TnabJe to cal.ulate 4ue to -arge 2, 2, 7,a-=D
peak.

A - Data taken f-cm 2,3,7,8-TCDD specifi c analysis

ND - Not Detected

-PEPARED 3Y. 4 /
S•PPROV-E&- BY: ,/ w•:;A-. ;f

II

II

California Analytical Loborctcries. !rc.
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Ca Iiornia Anrlysicai2 taboratories, inc.

POLYC=PRLONATED DIOXfN/FURAN ANALYSIS

TIC= NO. 21349

SCLZ--T.N ID: IT-NCBC-P1-09 Date Analyzed: 9/17/85 Co!UMn: :B-5

CAL ID: 21349-8 Weight: 10.09 g

AMOUNT FOUND DET"CT1cN ?:!1T
7URANS (ng/g) (ng/g)

tetra (total) ND 0.01-
(2378-) ND 0.015

penta I'D 0.051
c(12378) ND 0.051
(;3478) YD 0.051

hexa ND 0.049
(123478) ND 0.049

te•ta (total) ND 0.043
(237•+1234) ND 0.043

penta ND 0.36
(12378) ND 0.36

hexa ND 0.053
-:23478) ND 0.053

ND - Net Detactad•.-.nCludes !-,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7; 2,3,4,8

California PplclViycol LaboratoneS. Inc.
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Calornmi Analrtical LZaboratoziae, Inc.

POt CKLORZnATxD DIOXIN/FURAN ANALYSIS

TCKET NO. 21413

CLZET ID: •T-NCZC-R2-09 Date Analyzed: 9/26/85 Co_.u=n: :B-5

CAL ID: 21413-7 Weight: 10.01 g

AMOUNT FOUMD DETECTIon ==7•'
T•RANS (ng/q) (ng/g)

teta (total) 0.035
(2378') ND 0. 027a

penta 0.27 -
(12378) ND 0.028
(23478) ND 0.028

hexa ND 0.069
(123478) ND 0.069

D1OXNS
"atetra ( total ) 0.1-3
* (2378+1234) 0.13

penta D 0.49
(12378) ND 0.49

.exa ND 0.30
(123478) ND 0.30

a - Peak present wits, co.-rect ratentior t_ýme; but an un.accetta-e

rati~o

' maybe I or more different isomers of 2,3,7,8-TCDD

gD g Not Detected

7REPAREM, BY:

A.PPROVE'D BY: __ _ __ _ __ _ __ __ __ _ __ _ __ _ _

Californio •rnclt•oiccl Lcratores. irnc.
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Cli *ormia Ana! 7tical Labaratzrts.-, inc.

POLYCMMZ=ATED DZOIX0X/YUNW ANALYSIS

ITIT NO: 21434

CZ.=fM ID: IT-NCBC-R5-09 XTIE ANALYZM: 9/17/85

CAL IZD: 21484-10 WEIGHT: 10.30 g

AMOUNT FOUND DETECTION LI T
(nqlq) (nClq/)

Total TCDF ND 0.0079
2,3,7,8-TCDF ND 0.0079

Total PCDF ND 0.021
1,2,3,7,8-PCnF ND 0.021
2,3,4,7,8-PCDF ND 0.021

Total HCDF ND 0.040
1,2,3,4,7,8-HCDF ND 0.040

DIOXINS

Total TCDD ND 0.014
2,3,7,8-TCDD ND 0.014

Total. CDD ND 0.27
1, 2,3, 7, 8-PCDD ND 0.27

Total =CDD ND 0.080
., 2,3,4,7,8-HCDD ND 0.080

ND - Not Detected .ZZ Reinjection
.X- Re-extc- on

?PRPAaEDZ BY:__________

Coiifornia Analyticol Laborctones. Inc.
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-- taliornia Analytical Latcra--= ias, Znc.

POLrYCHLRXATED DZOX-'N/" ANA.LaS S

T!'CXET NO. 21349

CLI ID: IT-NCBC-R!-09A Date Analyzed: 9/17/85 C:=u.ln: ;B

CAL ID: 21349-9 Weight: 10.18 q

AMOUNT FOID DEcTON "4:'--:
FOPANS (rig/q) (ng/ g
tatra (total) In 0.00C79

(2378*) ND 0.0079

penta ND 0.047
(12378) ND 0.047
(23478) ND 0.047

hexa ND 0.025
(123478) VD 0.025

tet-a (total) ND 0.038
(2378+1234) .ND.3

penta ND 0.22
(12378) ND 0.2.1

haxa ND 0.1. 49
(2123478) ND 0.043

ND - Not Detected
1 ricludes 1,2,4,9; 1,2,7,9; 2,3,4,6; 2,3,4,7- 2,3,4,3

P-REPA22D BY:/

A2PROVED BY: _AT__:__' ", - (,-

California Rnalyticl Lcaecrctories, Ic.-
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ca2iZcrn•ia Analytical Laboratories, Inc.

POLYCHLORMNATED D"OXNI'.URA ANALYSIS

TICXET NO: 21413

CLIENT 1D: Z."-NCBC-R2-09A DATE ANALYZED: 9/17/85

CAL ID: 21413-8 WEIGHT: 10.02 g

AMOUMNT FOUND DETECTION L=
(nq/g) (nq/g)

Total TCDF ND 0.0046
2,3,7, •-Tc:F ND 0.0046

Total PCDF ND 0.033
l,2,3,7,8-PCDF ND 0.033
2,3,4,7,8-PCDF ND 0.033

Total HcDF ND 0.020
1,2,3,4,7,3-HCDF ND 0.020

Total TCDD ND 0.013
2,3,N7,8-TCDD N 0.013

Total PC:D *ND 0.19
1, 2, 3,7,8-PCDD ND 0.19

Total .CZD ND 0.045
i,2,3,4,7,8-HCDD ND 0.045

ND - Not "etactad Rz- Re-.iject•on

PRP.A.RED BY: A.AI

A =pPCVzD BY: ___________DE:K

CaJifornic Rnotlyical Loborotones. Inc. Q" -
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California Analytical Labor•tories, Inc.

P0LYC~L1=InM'Z D10X=J/Y~mM` ANALYSIS

TZ NO: 21484

CLIZNT I 1: IT-KC3C-R5-09A DATE ANALYZED: 9/17/85

CAL ID: 21484-11 2.E.W T: 10.14 q

A.OUNmT ?CUM0 DETECTION L..

FORMS (nq/q) . riq/q"

Total TCDF ND 0.0074
2,3,7,8-TCDF ND 0.0074

Total PCDP ND 0.025
1,2,3,7,8-PCDF ND 0. C25
2,3,4,7,8-PCDF ND 0.025

Total HCDF ND 0.027
1,2,3,4,7,8-HCDF ND 0.027

DIOXINS

Total TCDD ND 0. 0 IS
2,3,7,8-T=DD ND 0.015

Total PCDD ND 0.23
1,2,3,7,8-PCDD ND 0.23

Total H=D0 ND 0.078
1,2,3,4,7,8-E0D ND 0.078

NO - Not Detected R- Rel.n-ecticn
RX * Ra-extactiicn

PREPARED BY: _ _ _

ArPPROViE "D BY: ________ ZO.A 7/..

Coliformai Rnciybicai Lcborctories. !nc.
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SCa o -ia Analytical tAbi& fa o ries, ih.c.

POLYCL0RIN'ATED DIOXI!/FURAN ANAVLYSIS

TI•XT NO: 21484

C='2T ID: !T-NCBC-Rl-5-!0 DATE ANALYZED: 9/17/85

CAL .D: 21484-2 WEIGHT,: 10.16 g

" -(ni/g) (nq/g)

Total TODF ND 0.0028
2,3,7, 3-.C=0 ND 0 O 0028

Total PCDF ID 0.011
1,2,3,7,8-PCDF ND 0.011
2,3,4,7,8-PCDF ND 0.011

Total HCDF ND 0.017
11 2, 3, 4,7,8 -CD? ND 0.017

Total TCDD ND 0.0088
2,3,7, 8-TCDD ND 0.0088

Total P' D ND 0.15
i, , , 7,-PCDD ND 0.15

Total HC"D ND 0.027
1,2,3,4,7,8-iCDD ND 0.027

ND - Not Oetacted R-i, R jein-etion
-X - Ra-ext-act-on

?Rz2A-R=D BY:

_______________ BY -ATE: '

Calitornic qrchCiycai Labcratones. Inc.
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Califoria Analytical Laboratories, Inc.

OYA0f -q DIO DIQNiF-U- N AIMLYSTS

TICET NO: 21591

CLZET ID: ?=THOD BLANX DATE ANALYZED: 8/30/85 COLtZMf-: DB-5

CAL ID: 21591.1 WEIGHT: 10 g

AMOUNT FOaND DETECTION t..-flT
(nvq/) (ng/g)

Total TCDF ND 0.0050
2,3,7,8a-TCDF ND 0.0050

Total PCD? ND 0.011
1,2,3,7,8-PCDF ND 0.011
2,3,4,7,8-PCDF "1 0.011

Total HCD? ND 0.021
1,2,3,4,7,8-HCDF ND 0.021

DZOXINS

Total TCMD ND 0.0045
2,3,7,8-TCDD ND 0.0046

Total PCDD ND 0.097
1,2,3,7,8-PCDD ND 0.097

Total HCDD ND 0.053
1,g2,3,4; 7,8-HCDD ND 0.053

% Accuracy 37CI-TCDD - 1C2%

ND a Not Detectad

PRUZARP.D 3Y:

APPROVED BY: "/ ___/_DA_: = /:

Cadorknh Rncikcc4 tobormtots. Inc.



SCccn~oria Analyticaa Laboracor:es, Inc.
O" -RA- DIOX-V/FULAW ANALYSIS

TICT.--T No. 21413

--CL•NT ID: IZET=OD aZANK Date Analyzed: 10/16/85 CO.Lun: DB-5
CAL ID: 21413-2.k3R$ Weight: 10.00 g

SN AJOU7T FOUND DETZCTIONLIMIT
:'URVS(ng/g) (ng/g)

teara (total) ND 0.14
(2378-) IVD 0.14

penta ND 0.086
hexa MD 0.10

teat-a (tczta!) VD
(2278-1224) ND 0. 12

eND 0.31

-hexa ND 0.14

% Ac"-3acy 37CI-TCDD - 1181

ND ot .•o erced

Coi~forria P'nciytlcci L.nborc-tores inc.
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Califron•a Analytical Li.oratories, ,xnc.

PCYC.XCoR•NATE= OZoxN/FUP UAN' ANALYS'$S

TIMT NO: 21413

CLZNT 1D: ETHOD SLAn DAZZ ANALYZZD: 10/16/35

CAL ID: 21413Z-2 RX WEIGHT: 10.Og

AMOUNT FOUIN DETZCTIO-N T
PUAS(nq/q) (n9/9)

Total TCDF )m 0.19
2,3,7,8-TCDF ND 0.19

Total PCD= ND 0.12
1,2,3,7,8-PCDF ND 0.12
2,3,4,7,8-PCDF XD 0.12

Total BCD? ND 0.45
l,2,3,4,7,8-HCDF ND 0.45

DIOXINS

Total TCDD ND 0.19
2,3,7,8-TcDD ND 0.19

Total PCDO ID 0.55
1,2,3,7,8-PCDD NO 0.55

Total HCDD ND 0.17
1,2,3,4,7,8-HCDD ND 0.17

% kc•-racy 37CI-TCDD , 102%

ND - Not Detected RZ Rain;acticn
RX - Re-extrac-tion

PRtE?ARZ.D BY: -

AI-PR0V-D By:...

Coaifornia Rnclyticai Lcborccones, Inc.
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Organics Analysis Oata Sheet
(Page 1) Appendix 0, Exhibit 3

,fawoy Name: Carl fa~tfLbmd-h Cass No: 2M2M

Lob ________IDNO:_________ OC Repco¶ NM. he

Saflnpe Mat'x: SQ41L Contwad NO: NR

Dala Release Auth~orized By: j 2DeAL# SanIl. Received: 611 L8

Volatile Compounds
Concar'tuioe: " Med

Date ExtraciudPropared: WIIg~~S

Dame Analyzed: &U;1AA -

CorcP Far~ 100 pt$-NR

Pecent Mostute: N8

Percent M*Wsure (D.carted): MR

CAS CAS
Number _ _ _ _ _ _ _ _ _ _ _

7447-3 f 79-U-4 - __ _ 1 2COU

14;. 2MU .04___ __

__ " Ihade2U __ _ I__
____ AfSao S Ui 714 __ ___ 200.

[Calb Oeaft d 2W U 1=61414 ~ .S1O~p .200U

________ i100ea~~ U 110-1". I 100U

__S4____-3_ I______ M ut 2001~~uh~ _ ____

1 20 U WO___________ 30U

M1034 SMawm 1 U ?W3444 1.1JTIa~iA 200 U

1__0&43_4 ____ Acet4Mate IOOOU 1 00-41.4 W160-0aI MU

7W-27.4 Srmdg ~ &.200 U j 1044 200n 2U

For -.m : f b W EPAý to fow~4 VSlu usw
.. =aci a.@ or tommO~ vZciaft 'saw"L are WWDnmp. 1 :wm 7i

yeh 't gait lcflan a ce.JO g4W. a C1.S

Cow O&W toecAc uparto WO mate iy ioeec~tmd vD
COOMI, d M4 " FUC. 'e.4 yw ok

J iscj4 iWimrad vana 7.*Ss ýQ 1 AMC maw "b Wr *'- .r. -

Op .. d amram'.e uwro a 1:1 resconve LIaxUswrid H.=A
or ~e 1w "asS sadocu "Ma rocaawt U To a Se ow WWec.
Of af=O M'ui hlR'900 U'W ýW kc~ CrM0 b.A "a Not Rlawad,. 1

CLC 11/1411asw 1 Pui~ y11
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-bam Nal CALWONA AMALYICAI. LANOMTOftS& W. akl Ubi

iOrganic3 Anafyfsist SoAnalsis ata Sheet

(Page 2)

C~rnencas1= LOW GPc CLONAN. ti

OC ýM W~ecm Sepauiovy Fu"4e ExbOc VIS

Us __________JOIN Conugn~i Lkuid - qi Emtrtort No~

ConaV& Fato MOS

CCAS
CA S Num ber_•_"_"__q,
Number -N,,eu___,_,_,_,_, _ _ . • _ _ _ _.__u_

- I we6 y u _

's-"-s. . I i . . ! ns u 12.4 lucy

_______ XIOUguI MOW l J. I-Iu

&S•-.1 I.N 4 t. low q._._ I I__u_ _L

__,__ ___ __ ___ __I -m•u __,.__. _ * .'..•~ •,,• -u

sw -u Ntm-e UU

"".a. j: -~gi I '1 " 'u

A .&7 My-. B& 4 AW-O.- 1 ,____. _, __,, _ , - u

_ _ _ __ _ _ Iinau

M_____6&______ U Sa U

1&4"

_____ _ '___ __i__i lU. .. U..... .__ _ __ _ __ _ __

ti4? 2.~',4utw U S61-46.O-.c¶$iw Ic sou

874&3___ 1174M.?uit~d Su~ ~ bFWIw oo U
38-M SooS.A U - 2- 9a.~-M -1

9__M1 IW __ _

~~~w 1 m'OM~w 3M

_________am U-

wo U



6MWM7F MLdJTl W~r~dr¶hIA AfMAk T I fkh.A&¶ LXI.A-A I UHiS. INC S&V6 ub
Q" C M0 134fl

Organics Analysis Data Sheet
(Page 3)

PIstlcfdIdYPCB.
Connrun: LQW GPC Cleanup: NO

Date Exxrace repa/read. Al23tIRS Sep•WA1roy Funnel Exvac•iom: YEX

Date Aniayzed: 9MI BB5 Continuous Liquid - iUquid Extraction: NO

Corne.il Fa,.-to 1 ML

CAS
Number t4Kg

S3164&.7 Iuf,,.IHC 0 •OU

_________4 uaa.e=.c ILmM •U

31--' 004".H• I • 3 m0 U

1"24474 4W*A',4A 900 u

&M.0 _ fildointi 1 mvu

724&4 4A.006 M u

-7 u
MI an,,n. 11 70 u

¶724" 1.'W £nui5.4m ~

so-a 4.4*.00'I 130U

67 74 ho dIw v s 67W uSM-3& T*UhW FM u•

12174-11,2 Aokv- 101 S hA
S111@04-~.1•, A, .II NA

11141-164 Aau• 1,,.Ia2 NIA

&W"-t1 A..mee-1242 670 u~

-2•2454 Av'm-.I?•241 8 M__U

¶1O67 4&1 Aroiear.124 6710 U
_10__42- Anw126G 6amu

V-Volume of water ;xtracte (mlj)

WS. Weight of samnple extrarcted (g)

V1 Volumne of total ex~r=c Mu)

2 C
Vs NR or Ws a 1.5 V, a zSOO Vi 2 5

L 1 5 Powd by 7,15
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OrgaicsAnalysis Data Sheet
Orgeiics(Page 1)

Laboratory Name: rlffarr~ds Arn~iymem ab L wtodgm I=i C~. No: 2=149

Lab SarnOd. 10 No: "3~2OC Rooort NO: HR

Sample kMszt: AOIL - ~itjac NO: NR

OWAi Rol""m Auumrnzed Br. Oate Sample RoeciveM W1 SM-9

Volatile Compounds

Date ExUtrwtsdfrepared: 9MT85fl

Oate Analy~gd 9In 2/a

C~orrct0U Facor I=0 OkH49

PerCMn MoCaure: NR

Percent Motsture (Doca'ted): Ha-

CAS3 CA~S
_____________ ___________________Number ___________________

_______ Yh~4wdae t 20 u I 71.4 Mahi~.euIu

30 ~U ¶44.6 0-oo 2m u

674W-1 weu u 1 94- u

71454~m u..dI~n U I i17545J *l.

_______2 1JOUeue 1 U27-164 maeM uw,

7W-U.S~2 u 14iwe 10U 54.4 J .2?as~e.tn 0 U

71-44.4me i -lteeasiinliewe u I U.11 Th.73
YM.. safa~td low U ¶04-~.7 O oemeaumi.

I .ia ofae Ge a"fU o*oO

'4&j~gr"Wa Of owQq wrem1
44,11MM ~ ~ Upw Iw EPA. -mm GW40v -44 30W~ =r-vaa ý v 5 N.0

U wiw wmw& M" . a4 no mose I rd W" 9 'fmm 9 Dy "CIVICA *M
cowew" 7e. adwwa Wee fo h Miet awesb 71-

US~~~~a MUM. "l -30e. ?" -aq. U; W- ___ ,--..

Coicaft a smtel"m UX Yh PA Q .6 Tld am mWC 8c fw&A-. 3r
rrM ý -4 Gw~.Q VU.ft4fl low~ni.YU1

1'-o .0* Q0,- e W ,eM

~S a, . a1w m 44 No ~ u.Adlow"

31 aw 5 q W1.f j W"I of aso~.$IN- -am-3i uQ4I, cadu5me. rsw! am I
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Iftmuaw Name: CAUFCVRMA ANALX!CAL U BORA TMES. WC. ISrp
Ca"e NO2134Q fTm~-R-

Organics Analysis Data Sheet
(Page 2)

Son~oaUke Comcud
Concommam., Law GpC Ceoanup: NO6

Um± Ezffa.ad/Pr9$pare: &'M Sopatat"~ Furmal Exvactioa: YES

Caz AMajyea: VI10125 Continuou Lquid - Liquid Extnaclo: NQ

Cimc'CIL Factor VIR12MI

CAS
CA$ Nurmw "W4__

Nun1oer fom 2~ F -7

--g u04. .,Jf'e~ 'CO3 U

S4I4Sd 4.-hVme~ 2.43 2.IVWS 30 U

I4ee4q.e200 U 2k0b4tm-.'

&W Ak^ wou 20 2rU

__________~40 U 4

4'21-44.? 421oe...J4,.Imn ___Lm_________

4.4'1PIfSw t..L qngIeqf1sq 200 u

n _ ___89-eo1 ~, 200 U : _ _________________I_

I $4.g ~ .0m~1~4e.i. 200 U [120-1.1.? AafvenI 200 U

I ~ ~ o be a Im 2.4OIN*~ue u 31Lern

_________ _________ _________ U0 d. ,~.,~ ~ t 0

~~2 ?0 16414 .0yna 170 j

91.742 v-~'e9~iu 1174. 1 S9Omu W9ti

'.74.1 2.N¶..w tim.2000 U too U

^M422 (.~~U~e~u1) -Caft'W be ae0owugd hom dpInrjm"

CLF !Grl.0 1ArA P ~aWM~ bry 7
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Labaay MMw CALPORNIA AkN4ALYn.AL LASOPATCRIES. INC. Sample Number 1
caw No: 21340 IT.NCBC-R2-01

Organics Analysis Data Sheet
(Page 3)

PesUckwIPCS
Conntaioz: LMW GPCMM: P a No

Caw Ex: W-I Separoy F l Er.--on: Y•S J
Dafl Anayzed: IM81 /S Con-nucus Lquid - Llquwd -zor•an: NO

ConwdU Fatr

CAS
Number __

21..U J 16-'14 ________

1 a

047-1 M*9 U

72-a "•I u

33M3__4" _ i mu

r"" 4,4-ooo IUU u

IF u

0~1-4 A =mMet,-1242m

125411 67 U

Vi- Volume of exwinjcte ul

V.S. Vclme zt water extrmd mu

WS soWeigh~t of sapeextraCdeC g

v l .uVolume of o otaI 6e-rracu)

V I 3NR of W 1.,5 ViWOOO• = V

CLF 1Iv151W.S t-4 I dy

199
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Irr..NCSo.R3-ai
Organics Analysis Data Sheet

(Page 1)

Lab.WWWcr Namne: Q1110NmLLAflNttifLta IJM~~sx1*uIfl Cas No- 21f.49-

Lab Samose 10 No: 2IMS4~- CC Repam No: NR

Saffple Marx: SOIL Coni= No M

C=~ Roos Aiid onzd By: Owe Samos. Recuwvd: SM 183 -

Volatile Compounds

Dat. Ex nd/W~fv~ar~L 2M2183/

Oal. Ana~o- 9MI

CwleCjl F~am~r- 106 sgtHN

Porcent Mo~mrsnr: NR

Pattaf Maossrs (Ooantod): MR

CAS CAS
Numiber ____________ Numbw ___________

7414 ?etmwiaj200 U 71alt.~m~.u T 200 U

73404 ___=___ 124.4&1' ImniS. 200 u

~gm O ~ son U "-0I4 2M1.s~wn U0
C~ Iwlw 2Mila ~f ow._m_

1.M35-4 vi lowrfe' I Wl 1ll ~ fdfy~~~t I1 U

_________ ="Ma 1..*. ' [
__5_ __.6"_ __ 2M U ________ _________so

9- __- MaU a

i 107.0" zoo U 127-1" 2M

7.4-.4 2-~. 00 U = 434 )11Z.eafm~m I 20 U

7643-4 Iwo Tv ~UiowMed zo. Mo1m U

Iawss ?awodw "a. 2w U I 100-424 26gw. 200 U

Fdrsro 1apw orj O P w10wq'n JSi W 0used

'"M emw scI w ve.t Dean0 11Ab Wl iff-d OT =U7.S. Sane,

U3FOW WA __wrt w' ow FMl a

"II U ISOg. IOU 041149 an' Imcmd fin Ie aa~ u -I I u~s.1"wv017w
Mwoon Now. Qisa 'U Wee"S "I r~~wiAn so "M4 a 10110Ita C"20 0062,01maaWOatCow

a*Gaw¶ WM.2 LM ros U.- %Wa WWis~s WMu ry eu amW u'D 0
ormmi we Wvwe evico TP- tU gsrss. ThD-

""~A.' - ' - I 6 8 " h ACL -M. -- -. 41 w ' 'aI " *M
rANCO w Owpae WL ftI., 'An 4 -.an* mWto **Mon" aIw "own velM redI G as"~i"aW" a ams' Mot wed"rWyor"

Of v~ No"~w uwuo GM ffeu~Affifil -s &m'a NA e cow Wel 5t 1

7w IuctSes~ - 7 &*Ok 4doa4a %"A ý..t 3 S Cs r
redI l MO.: 9u S 'W31 I I~ S 4091 0 I '1P.1

mu wam -n n (x 3.40,e csoamaiL. 'mmm am 3j

CLC lI sJI5 fymI V
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LW
LhAbwdy NRie CALVCMMA ANALY'flCA LMKMATC!. IN11 sampw NUmtie

Ca.A NW03' IT44c90R3-oi iI

Organics Analysis Data Sheet
(Page 2)

Smivolatille Compounds
Conce•'Uailo: Law GPC C"eaftuo: No

Dame Extractod/Proolm: aiisSdpata±y Funnel Exua~ion: YOC

D Anaiy-a"d: 2Mzs MW Commnuoux Lcaur - Lquiclu E .•x, NO

CoflaVL Fuor MWOMIw

CAS
CA$ Numoew

,N•,,M * a...' ¶oUeo!:,. .. I , u

2.:.4.'m J low U44 u

low $I Saw I

5~ 20wft e 20U i41d1 ow_ u

lo1 U 101.45 C U

i U

88151I low1- U low UV~A

I 047 Be.iwdo ,ae a 1005s U W14 low___ U__ _ _ _ _ _ _ _ _ _ _

'I i1.81.1 low___ _ _ __ _ U 00-.W-

__0.5& __ 1 14 umm, 10= U 25-141-0 Su'-_ooI... 0 U

116__1_2 TRT

87484 2. -j2!f~e: -& - GommU 8) ¶17.41.1 1000 U,¶~.i,

M4" 2000""o 0

20545 _ _ _ _ _ _ _ _ _201



MI "CAAA~b *L TPJar
C~ws No: 213UdS• ~IT- -CR3.01

Organics Analysis Data Sheet
(Page 3)

P~stJCid.WPC~s
Co"'mvuaQin. LOW GPC CIO&uD: NO

Oats EXwaCUscT@PearuQ WEVAS Sooasotwy Fumei Exrt=t: YES
Ma:e Anajey: W" Continuous L.qud - Lquid Exrtractiaav NO

CncDil Fceor:. 5Q5O1*L

CAS
Number

3164&.7 J0 U4

1 30

214,.66d O,.4I,, 20U

IUM,574 ho.ur~o Rom ne u
_ _ _ _ _ _ ,ftmoSf 7 UU

?3=,0.4 IRG 70 I~

3=13.
4

&4 w~aftna d 701

r1•/oE.wIi q 1 70 U

1¶47.4 vvomMAsIIufte 15@U

562-'24 1 Miin.lW 1360 U
?24g7.4 6"ilf t-

57-744 c~eaw. 1 70 U

1- 1 1r
i MA

1104.3 1 A'1~1MA

U.1242A A en-iW248 670 U
t1, .. 4 omIW,.er241 470U

i Q6f4" AemohI-26 670 U

Vi - Volume of earact injeC.ea (:l)

- -= VoL-me of water exra•8"c fml)

w SWoigm of samrle e'ru o

V. -Volume Of -o a ,•a ) 15 3,

SNR r W. 1.5 V71 ,SOO•O Vi S

C "0E'Yl P,.02y

202



Organics Analysis Data Sheet
(Pace 1)

Laboegtwoy Namg: Catftf4mia Anaiy~clr L-brattilom. Ire- Case No: 21 US~

Lab Samo- 10 No. 21249-5 CC Repan No: -N

S Mwc =OIL Conu= Nc: MR

O=DeataR o.s Autt~gad By: Cate samn~i. RcaivedMSS

Volatile Compounds
Iancenoawn geMedum

Caf. Exuacrda/rP~ared: M1 ISS

Dam Anaiyz• ed: 9)1115

clamc/CNFactw 1011 nINR

Perami MOasg: NR

Prcent •M0= (06De<ted): R .

C.AS CA's
Nuwrdxr _ _ _ _ Numbef:i' •T,

nwi ý m u wejQ,.v-,a

?W-6___ __________ 200 U MU~ U

?540. _ _ _ _ _ _ __ _ _ _ 0UNd4 2I U

73.tS.C Cu.o ,,,, •2 u I do-4- C Wc,,.. U

i w .U Mc.. _ _' _ _

176- ~ v~m200 U 5h.S .4uu, 0U

107amI .2.4.....twn 20U 7714

746.3 .. ..0 U it •r. 7". " U

M-16-4 I¶1-Tk,~4wdwwi 200 U 16&4&4 2W U

$623 Ueft'S Thdswft&O"e amU 1064&F7 200 U

I7 ~ V" MOW .1004.04 sw. U01

__ __ _ __ _ tota lal-4m.20

Tcaj XPtl a sdiRtm

A0duuww lAs or ~ww '00.04S areu~ wEm i.Qa -W0

,,9~c i -, Av ezrar-
U i eam oa iN - I ~rw 'of " P- t WOOS % 40 (*4 j.

R&W ?I. ff9W"J9 0OW4=0 ,¶¶ 10f --W IaY.* Wf
.10 U (04. 01 O~n la w~ -AMWy *vvwaswv 3 6' nm 3, S v3" wrftns P. mev ae ' q 21W
4WAOM9 acwt I'Th La Fa MOCOLUM 3P. Vnw~ as. IO AS W,** 3 ~t-Mt Oaf)C 4WI
dUMMO "K. tIW. "hec mw SMOO 04 U iIS a 1bftaw am•M 69 .y! M,,
Csn'OMOIG WW OWI.ed fOr MA"o ,*IM I Th aOWOOan acc

l l l m- I i l i w I If -- I I# .I II
.j ffMM .ban s *M IAa vw )t aýq a Wbd *UIr am~ UJO aewc~n alO Mu .14 a

48 9dO~tOM -WUO.A 10 174. '"40 SO G I C5 LOP4V 14A 4WAA

-41. .0 Ow"4.o 01ar " Not' No LqdoCO'9

SM a awci'armb w 01 S ~COMIa4. '10 as 3J U '

N03



Organics Analysis Data Sheet
(Page 2)

smmdvo•l.

ciacenu ji: MERDIUM C C4ww No

Dam Eravd)fspared: & U LS-.... Seoatabwy Fun... Exia.n: YE

cz iý kzd /1it Continuou Lqu4d -Luqd Exiracfon:, NO

Conmd. Factor~ - AS~nmU

CAS Numor wCtS

_1I 2 o -u_ WZM _____ u_

I~~~~ f -hw 0
., , - . ==,, ,,,t �4m ,0 u U

LIM.814 AS• p" mm! u !m Iaf.vw.ft, . .u. U

,MOM ,, u -t 4&0wi I 40M u

,~~a u ..

_ _ oI_ _ _ pow ''e' , 000 U

s.4o.3 • • .. ou .±-• .... .. L IA ____________ 400o0 U

'0.47 i . .. w . i • u .0 u

20 U.... ,m u

!a •

,...., , ,._,__�___ _ .__ ; 3 _. 000 u

4M Uu
__ __r__ _ _ _ _ __ _ _ 24=

mle I/IIi I ii"M/

__________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ¶24?atam U ] 4. t1W41%M h0u

tw~4 I~ 14l .Oq1Iau~~rd1A30MU

C 14 __ _ __ _ I 11MI000wby?3

I.T_

01-a. 2O9.~.9~,.SdfWd0OU93~3 *'i~,#u~.21c0~.2U4CO

~ ~ 3009m



~Sample Numoel
• ,,,,•r..•u.•,•.•,,•~..-.. .''.-. ;....-'_,m~ •,

CS. 2 L, a j

'are 2Exawea Pepzar.•-.. . .- , :-.nn:•2 •.•,j i "cn: YES

1 U

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

. 4 K

~30u

S.... ..... ... ..

;L.• "':•55 • -.." " " --"

NA

NA



Organics Anaiysis 0ata Sheet
(Page 1)

LzborAmpy Nnm: Ca.lmf I A'jMwvye*f L-.banoriAL• I=m. Case No: 2•14 .

Lab Swnr-, I, NO: 1• Raw4 .... . et No: MR

sxakp* Uatf SOLt cwna~ No: MR

Daz Rdess AUUcnzsd BY: ~ OAt. SamirI. Rwaed:ve AMI 09

Volatile Compounds

Oat EXmCtud/Prowerd: 2M /I 5I

DWS Aiwyzad: SMW/I

Csn.,• Factor 100 WWII.

Pvcm Mosuge: HR .
pt Mo moatj (Deawn•): N..

CAS cAs

S--.I ¶ I -, U 114-" I .. . .__ __ __ _ __ _ __ _'_

j . iM .. ...
_________ as 2U 1¶J14 MU_________

I___________ ,I -Omm - i •'-u,, I -- • ____'____

___ __ ___, _ _____- __..... .__ ___'__'__ - l.... 0U2t. . M U ¶o-Ml4 3MU

t MWU ¶04.63

20620

1h&.nU4 n n n4namwo Il I
1 ~ V.0 A.4 IU ____________ IM Un

~~~~m~Ta X0,~ 200 UEAWomq euZ.

of*a I" "A m.a bo =M

" WA &~ w 4T IiV* 7%~I -.QO ~*W4 0 7W Ni The, &ISQ au 00u p Di~O~ev4mm wIof ra
Zw%@= 11W . UWK loa OIVIw W&AUC&1 '.. GI..US 5Swqw

~.U (64. low bam4 onl F~*C~0twt7 3 ?tt 44 -1r U lM 2Wr -0 ys Cu4, low' :v bam
!0,412ASW ¶ TI. 16 .g rV wW" -W O4 as ww as a 1MY1w. It .?'OCRo 044 OOU~C wIE
00MUM 40w1) rho 0*00u IMMJ.4a U. 3d OWN CSSbvM~ -wwM Da wzM

Oawq 7Sa OW~4 nem"' ano"G 0@t*CW '#Wore '

W"4 .- 4 44C - T 'uWs,.1,300'. -W T.s' no B

WNW14 co amww . a I rI W Ie a" Le4MMOA N04 A~M
w WUIO 2W 'Was~ SM~ 2"Kw -* Drue. I ' 54?0w 231
nI '"M LA* ut% Iywe 240 wo$ 00" W a bal but res -pare
:2w '34 ew 2W¶0 ~ ~ J's 01~ a*4k~'MW 's'0,44b

206



CLaboriftry Name

Coca.u'a.cn:

Caw -j j Exrin: Yf.S,

Cama Anawyzed: Li___ ,rzq~a ~u4d Extraeion: NO

,U u
i .....t Qý-4 U 200 U

t _6.7 *" * :-6-•' -______,, ________.,-_,_______:

10051 __. .'' ____ c-: ________ . .... ~W !tat 1~

""!IIiI I I 'I V

97.72.1 1.. 0OwU

~.'-A-i ,C~fg'Cooa U

IOS-47-1 ~ ~u

_______________7S_ c2-')-2

1.2 WQ. U L1-~.4~y.C0U

"t.2&32Z m~'ie~ V

S9.507441~______--

?157.4~~~~~-XC 2 -Cz- "ly.. U

_______ MOO - - C i

I~~~~~~~10 es-. '-',* ' ~u

11.S&7-, - -

.5~; "T v

. . - -O.. '¶g6A~"~'

CLF~



Laero~y NARm CM..F00 AN~AJXTMAL L4CAMMIM~E5 INC. SW4WA
Cj" me: rr I-NCaC.R..01

Organics Analysis Data Sheet
(Page 3)

PegUfiJd4WPC3
Coniconraton: LOW Cp ct~aup: N~o

Dale E,,.ctPi*',eua: &2= Samazory Furej Exi,-a : YES

Dam A•ltyzehd: V19183 , Cont•aous L•ui - lquid Ext-±,f: SO

CAS
Numbe_ u _

1 31.M,4 A AC 30U u

1,10467 tI% 3W U

*.. . . .4, l
:M,.4T ammm"He R;ýna5U

M.CS4 A1MW I UOU
30640.2 AI&w 3Wa U

US 047&1 04.4 ,I U

$&a , owi mm
I2n4 E I UAm ?W.U

W U U

V 1 7,244 4.4W, .. 5 Vt: 3000 V

1M U

i4L*S ThW~W-" 97M U

¶374.11.4 f~ib*.1O16 MA

11104.4 I A,.intW UA

1241. Afmdr101 M
MA

0"1414 Arefo1242 £7%0 U

1. , 7-0., A.,ea -...IU4 m ,0u

*208

Vi Volume of exrr= ýniected (wI)

V S Volumi'e ot water extracleo Ornl)

WS.n Weig'¶t of S~ain~l ex"rcIeq g.)

Vi Vo,,uma Of total exufact WOf

NR -, a -,;Mo.... •..5

2u8tl I l i l I i



Sam" 
4s umlmr

(Pa-ge

*Laboramry Names: CALUOrnt3 Ann(-t~a MloAtuxfeg. Ujý. CasN" 'j

Lab SapQ DNo: ZLI9-1 CRt~r o

__ __ _ __ __ _ __ __ _ __ _ Matmct SCI ___ ___ ___ __ ___ ___ _

CASCA

1.73ChwmQ-n 67.3 1 AMU

'A"1- M"-Amu 4w u 9.014 Auaw

754.04 cACAm~ u. U Saowiwaan hOU

m5 mftpir4ahw.o~. I=9.74" AM~ecn~~iLU

73, ca,~rLaLn d co u 1005141-6 60~-~w~n LU

974%..1 U-o

?¶J. 11*7r~imAM.4 U 643ToluvAw 40

Chito TiilaftooaK 40 v

1~4-LVWA~ AcEue I 'iDmj ~ ~ U

uO

a ~ ~ ~ ~ ~ 't r'~4.q AMu u ' s.. 1

A4OZONM *ac ZC --v V) t,, N a 4a--4 -. ''''~

'd I ~ s ~ '* 1 A -a ~ g " A ,a w o ;M C ' @ U l a ý - - D . 2 U N C L' * ' 4 ~ ~
70& TWCa 06l ,v, :'V -j - '4ýC W"a !-ea±

WIIC2 . g 0J& Pd C-41.c...s' 4 O'- ý-'e -a .a I-4"4C 4 _' '

40M 70 04-2w 4-'l -a 7-4 *lml -, '4" 4' A

70u 4 q -neae .4 *'ý A-14c -L,,~ - at*, 3 .'.;4'1-,,

owuhmo um )',"h*.-,a . 8) 4.0 a4 3C z ce

~ 4 ~ ~ a8 14,8~a -. d.- ." .;z &::-"-''~if:r~~s~
C~~~~h"ow w *Bit.="'. "I I x~'~'*- a, ~44

" m3 7.4, Ir 11 11C 7&M 1.0=D 14 ~tC~., es- ý t~4

. e 9" A &t 1,, toocat C~Oa1a. -; CS
79m o zr-.c



Organics Analysis Data Sheet
(Page 2)

Smlvoautle Compounds

Co,•niafbon: L"w GM. N __ _ H ,_

Doet Exraa~.dIrPamd: I 3AM= Separatoy Funnel Exracfton YES

DWo Antyz". :z•:' , Continuous Liquid - Liq•id Ex•a•io: NO

Conci. Faemor. 2R7I

CAS
CAS Nwibo _

Number ,__ _ _ 0.. 2=0u

104&002 8lwli U-0- Ltp0--Ohwv24.dg 10 U

3U4'1 1 1.l.Nw w .I U. .14 1,-Omu,,u 400U

10.4&-7 1w 200e~08~el U...2.SW4UW.5

I q.• _______u_____-________________ - u
U11131114" .. 3-1fi"~m U 007. tiw20U

014&.7 ii 2m_ u 3-.04 200 u

4772.T1 b4gGg~in200 U 101454 4-m m 1.... v20U

2 mwngm 2w 11$-74.1 200s c.mfsw
7%* 1I Noe!!._ wto 8 07.3M4 200 U
U.73. 2.101UIMofte am0 U 301. " tlfhwm mu
126474 J 4019I 00 U 1`20,42-T Amow~wme AM U

asl."4 Sm A Iwo ul 6&4- Iwl-,t)tk w 2e u-

11141.1 Tb-,me- 0 U 209-•,* ..h, n..,,o TM u

12043-90i.W TM20 U 1241. 3'DYg 20

,1.•4 o-mta mg-2 llm 9f o w,, 1416-1 3x. wombm -a 4a= U

$?-____ 1 _____________ ý U 11741.7 bWin241"hvrP".9fw~ 2w0 U
U.0no -. V L121041141 C7Wywa ___ __

"9474 2-"td MM!Mo me U7III-$ 1 011.cti phutowe 200 U

77.47.4 M t. 20," *. - a

8141 2 t 4A.bTrkeolim"~~ 20 745. WY44 @rQ(m.~w9tww. 40 U

We"2. _________________~ 4 W 352-4 8d91.(Zpomft 400 U

2I.W 70 I2 S 9. w^,u l n 123 .3 "¶ . hl fl9 r e~ 4 00 U

16.7"., l W .. dw j
.r.114 1•=um112 i 1"12&4 Son5p -M u

CLF i'W IM Fim I qnw 7.85

210



Laborowy Namie CAUFOPNIA ANALYfTICA f-Al.LhOA.TCW*E. INC rpoNnt
Nho: 21340 , -NMC.C1,j02

Organics Analysis Data Sheet
(Page 3)

Pestlcfd&/PCBs

Concentration: LOW . GPC Cleanup: No

Dais Extrctedrepr••d: 8fJ11M Sepaory Funnel Extrarbon: YES

Oat. Anatgyud: S5 US Cominuout Liqutd - Lquid Extracton: NO

Conc/DiI FactorI A-/SML

CAS
Number __

316-4&4 AIOw4NC 2A lU

r-31 6457,.? -4UC to u
310U44 081a-410C to.0 U

F-4 •Om'..oaHC {Luftml t.0 U

?S".4 I"A o u

I1024--.3 "All"MM Evmdi Lo

I:" I * 0U

7.0 U

72-11" •7.0 u

3-4" ErAEDW* if7.0 U

I 7240I.4 4,4 ,000 11t U

S0 E=1u74 ui.=umi• t 3 13 U

£a'datn fiKiwX .G NA

167-744 Chidro 97 U

I 4 To•.n,'' 670 U

ri i4..11-2 £.gdruk.l191 kA

111 04-24 LAred1021 MA

111141-1&4 E £*,-1 l= NA

539 - 1 Lmsisr.¶242 67

110074.1I AJ •rCIS4 67U

110@42~4 IAram#-126 06 PU

V - Vclume of exiract injecled (ul)

V aolume of water exiracied imr)

Ws- Weight o, sample exlrac:ed (-,I

Vt - Volume of totai exiract (ul)

V v NR Cr W = 1.5 V. 5000 Vi = 5

CLF i115 COM i Pnvo,•'K . 7,?5



Organics Analysis Data Sheet
(Page 1)

4aoratIay Name! C211aglfan Anatof Le..4 miMt- Ire. Ca" No: 21413

LaO SawM ID No: 21413.4 C Report No: NRI

sarfte Mam: SWIL Contu• No: NR

EDaza Flelease Audtonzod By: Data Swam. Recefved: 9/211115

Volatile Compounds

Oate E 51aBU5Prvared•f ros

,late Anaayzed: g1ILRIRS

,Como Fatlor 100 !IWNR

Pwcem Moismt: NR

Percent MCLmur, (Decan•ted:): Ne

CAS CAS

_ _ _ _ _, _____

__ _ _ _ __ _ _ _ _ _I a
_______ u Mau~

1,.5.43 ,=mm=, as U 200 t.d., I ba, am,.,i.i,,, U; ,i=g., g a l• u I 1I 2,.,., .1wa as u

•-134 2-,.U I¶-.,,. ! nioU

J454 1 200 U 116"1" aci lCam"pa" p,.,, lo u
h-l- i.ern 2mu 7315.21 mI- . IOU

I M u Mau
faW hksm2 U 5" 1.7". M yI . u afl so u

-- . i ,#rm20U1*-7. _ ! .mlifl. ______u___

~ocu 4

¶1..27, . oI 200U" I W-d01 4 asuI•

CA ThtUmome,. 1 200 200 U

0i nl e

Aw fA.oqs'q C" a EPA.

SOOm-t,'.aa •e Plu. l. !!•.41< .r'n "a.*lt VW '•.

4- o , ,

I %QC0 -. ,eo a ¶o GAU S2,

ills U' . 4. I = "a" on. i 'e" ay a-i " + -+Y. . T-' -Augo r is - -- - r+---" iwoi e--M -u-
M aw am '1¶rs~o a vsoi -le ^amum 44 -W1 46 A a p" n' .1rVcms earn 40wrna~s

nam1 4""* .' * vd00U tiim row U -~' NA M raw 0M~l3R~mWt a '. w@M us-9 oi !a M
Cj%1osPA'd was ~"rda 'orp -0 uC01W.04. Ti. awoi ft a w".
T7' s a"wl" mxlm lp0to mmm

0111w C35wo DMRCR U" a"d Nomra'a 'rw " 'trai
we014Ti GOilS0 714 'Sarn fzw rsa -Ust N4st

4 Mw maef- *vue. WI- f 0J '"S ~W S& &- '*aO'm wv maw1 08=Ca n =kOra h m13 A mam
"wA.vn Y 36115" a CorcarOlawm 'U''ARDV" IVlatY 'soor
00"9P" ="*P1UV3 ý'*A ' I-w. & a40 49 S gua 4A MWt AfklaY?3 613
S~W ' . 104P" 81M SCOC oam WIý~ "9 ora e 0 See =w ,wf w

21 a =Voe "Nu men L 40fo ve~n~e C,19-2 011 Not ~'
-0 '6*4 I e"4 T.w' 1 - Ca Oa~.19 4 tUAe evem S m C.-I1'a.S94

rj M ý*.. 'W. f0. ,n ofmr oemew rs! OC.4
sa Owm.nurnm d7 4' IOG.W485 as~ aS.,

=ami P'.oaaue1 by.

21.2



"WROFOIX '4Mj' -APL Ia-s %P"-A'. USI~MPIS HUM bWt
cif Me: ?V4`1 If-NCIBC-R2-02

Organics Analysis Data Sheet
(Page 2)

Semivolatie Compounds

Concentraion: Law GPC Cleanup: NO

Oats Ezraced/Pred: AMU718 S.atory Funnel Extaction: YZ..S

Owie Aalyzed: IlUIVS5 Contnuous Uqu'c - Uquid Exiraction: NO

ConcAri.l Factor 21C/IM

* CAS

CAS Numr ber

Num_ _ _ _ _,,_ _ M 2_ ... 1. 200 Q

_f I M.i., 4_•.•_ _•_ 524 I -i __________ 1000 u

111.6"4 2M__ _ _ _ _ _ _ _ _ _ _ _ _ o

U41-' 2-Ck"m" h'•Wd 200 U 1 24" O,-,-W-- I • u

541-MI I -1. 0 41" 200 U 12-4 .- ittauF 400 U

106-OW i r"o 4.Obewwo 2w U i n-20.2 I 400 U

I 20. U ..-..- z _______u____,_____..- ______u __

I 98- .1 I 1, 2-Triwulum¶ I 1200 U nIn--..2.3 'lu00tt.•u.,w no U

""& I 2.Uehylpým2wi i W".75 f 2W U

"6"- Wo WU 10"l014 "IJammilnoIn lo 10 U

I1M6 4 I4 h*.. hi. l , 200 U I '00ift,,-.e.f'y.,.ng 400 u

C -7 p 121 U-ll no u 3" "it W 200 U

6T.72-1 4 WWhe~to" 200 U 10-5 4h~-~~ghr20U

*414- __ 1NGb~ 2__ __ _ __ _ _ 4 U 115-741 2W~lRqw U

L&41" ___ eriwue Aad 10ow U 9&-74.; DIý-_.U4ovtfthaIafG 2_____U _

I

+W 200
izS.&2 -464e 7,J 200 u

12. .:.

120 .1 Q . ... .....2. a ....0-0- 1. .I .f . 2,0 U

8120.3 j Il' ie200U 1 .0cMambo" fz idirme _______u

10&.47.8 4.C70Iwgep'.If IM U S&$4-5- .l~,l~ ' 200 U

174W3 mf~a~Jd. 2w0 U 117141.7 biS,'24V ?

I60. 44"33ý Vt 200 U 218.01.9 C1IPVO.fW 400U

1147F4 I2U .whe 200 U 117-864 )42w~y ~%M~~0u

694&2 __ 5.82 3~~p¶ou~1P. 400 U

"40 4 2.4 Uh~ II 2** .'~~,l 400 U
8&74-.7 2-.~Mbro fum lowU 1945 I,00o(.3e~vp JOU

131.114 04~hA P*^4at ?W U 191.2-2W 400 U______________

=111-9" gA-pthy- w

200 I 1 - Ca~r", be sooAnle f*n4I 3d1epwaJT1-U

ci;~~~~~~ 14vs~om 1Pm~y~Z



a~ma" NaMW CALJACP"A ANAL-71CAL. LABORALMii INC, sovt S mplumý ---
C4 onM 2V413 fT-NCOC-A2-2

Organics Analysis Data Sheet
(Page 3)

:• ~PUIdtWPCSD
Concnu-mion: L6W GPC Cwo-nu. M

Uo± Exwmllý N271113 Seamw~ry Furnf~l Exon cL.....M

Zai&j AmoivteA: 91 I Carninuous Uquid - Uquijd Exran±onr UO

Co=Nc Fatr It: -- ML.

CAS

ZlbM4 i ,M,4C &D,____Uu

L*U

32.14- 44-00U0
Iazi •,WI I to,,, .UU

: .. tY 67. U

r714" 4.44m CTU
7.0U

7,.:44" , 4.WlllWO " 3 g

I ""147.4 fAt"$mom3U CU

1 ijS14&t I A1ui3Ut,4 CU

V. ,, Vakjme at exlr-act injected •uI)

S~~Vs- Vokume of water eor 4.,c.O (,trW)

Ws,, We4F of smwie extracted (g)

v- vciunme at totaJ etaceTdt iuI•

_•V ",NR or ,V,s =1-3 VtU=5000 Vm =

377 615dw671

4214



Si ~ ~S a m p le NM e '

_: { tTg-UC C-R -2

Organics Analysis Data Sheet
(Page 1)

Labotmroy Name: =l1OmIS Aiilvl-es LCash NO: 21413

La= Samoae ID No: 21413,11 CC Repof No: NR

Saffia Matm- SOIL C--= No: NR

Daia Raehm* AjIUvonze Ely: c afe Sample R"-.Vft: /1/A5

Volatile Compounds

Conceftwatwo: Medium

CDae ExvACzdflvPar@d: 911785

Dae Amlyzeyd: 9.1.TRS
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7_____"___ 2 ise I mu I W.. 1JUdatm

___ ___. _ __ A eeuo u m¶. 44 , b "i U

, ,, -'s_ i ! nou

r-36.emie4ele 110-754 ~ -,I,..

_____ __ __ _ mu wows"4 gq0 2w Ii

5&& •.3-ai i, m Mau , IM3,.7 I l'so*sa. I us '

me 1064"7Z,.54 SUtU n ¶,.2.2.Te mu
71U. II ?.,,,.,., mes, 1 ttsu 1 ' 6 3 I Tea w 71u

?3-_____200_U_ Cbm m u" ,
m,7 u ¶ o0.@4 ( ,5-,- u

m R 22" cU1du
f~ ME%&= -a E mPA 7W a ' - q u I nw imd.

= =-algo rr-Am m -m
4 MI 66Md ?"M OFe tptr COd 0 1 4 1 C I'Ns Ago =am .0 DO4aa40 mvv,.r -we 141

S4WK eU¶ To %WsM. -dwaftowa Gs1 "W~ ¶axw40 oy qr - S Sovqe

ze-b.Yae mnfj 6wa w$Q¶J " so .' IzT
U @ ffegjg Io~ amw an fZ4 omm afamfg B~ I6Wý0 U"Iin24 Uswed~ C* GC.1 0,"OW

akoW 6f4~M 6'7 Mi -ACU 00 884*8 al
AA1~ The **wnm = =M ,.mijm- weVA a 4.SAM*. n m oue~~

o=yn' M.i Thase adrs wIU "Woom am -ejqs ?* "a. uw *A ash

744810106
00W OVw m I M C'aqe WM ftMV411W ntt 00 r*Lrea M

am '~es mwm woa -Nit ftaq as um r wS~@b4 i ~ deaa'ota bu 4 to cam

ar Oma m~ "Wa Imu "e~cza mmm "ec 0 S~v w~e~w Ez..
3t a owIComm -.14 f'Wes "' ,Wv. Utmflmv C S NS 44a 0e04.v4.
710 'OAISA '"a4 VWU "4 S000QIW 44#WC% '.W MA 3 SO&se C""a h-Wj

mid AM Iew I Iim by.I - 5n~i.'fO!
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Lo - Now CAUPWS ARALYMlAS. LA3CPAORM 04C.$MeNmr
CAMS MIG A "

Organics Analysis Data Sheet
(Page 2)

SWarmVoiUI CompoWrds

Cooanme~uo: C GPC 0*Wan. NO

0 Eaaid~raa~d ' .Sepsuory Furw , Ew:ctoon: YES

O"tS Aiy&•Mz -I/ Comnuowu UcLu - Ukl Ex"on: NtO

Garwc~iLX Fa 4a4da.•,

CAS
CAS Number _

_ _ _ _ _ _ _ _ _4 lo__ _ _ ¶w U

1~~=V 1___________ ¶042? 4dS3U

~~ . ... • .. , ., .U ..

13,1. __________ U tU ,-- - 2.&00s,-mu.
"M U _U_

SA@ 66-.-- I= u

_ _ _-,m*• _ mu w4.. _ ,

""".I. I- ,MU

___-_- _ "- ..... _ ___ __ to u • jtl ,- --- = i muC37: U.l) _ _ _J u 1154.7 To _ _

maw9

"M n _ i I I I , U -

31S.? I .OI=~ ¶0 U ¶lt uw1.sEPn I ¶00 U

*~1= j F jo U am

-lo U 1142294



CM go: 21413,,

Organics Analysis Data Sheet
(Page 3)

-- :Con M~UM ..... . GK CW~rugP NO

Cam. E xS~rW&*dn6d: S2/23- Ot35 SeoIIum FurwW Exon: Y3

-Cae dCO UuS Lj4ud - Liquid ErrOzoi_: L-

CAS

-ou
aw.1am (ummL I a u

!- - i so

AM i s .. .

1,4?. J M6SUiw u

Umm~ I r ,.

________ mt~ I _ _ __ _ __ _ __ _ _ * i. ¶

Vi- o.ndofe.4a• -et~ ( ouJ

-- V tmmVoume T ioaagu••ul

Age.1106 uM

w aww

V•.. NR cr ws .d •0v•aOC via5 5 • 72
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i ~~~IT-NC3C- ::. I

....-. c! Analysis Data Sheet
(Page 1)

.aborMtoy NaMe: COMMIr Araytee Isborat1rz. nc. Case No: 21484

Lab Samle 10 No: 21484-10 OC Report No: NO

Sample Mtrix: 5LL Contract No: NR .

Data Release Awhoizd By- Dte Sample Received: 62185

Volatile Compounds

Corcentration: Mdlu .m

Date ExtractedlPrepaed: 917 7185

Dats Analyzed: W17185

CoN Factor 1010 nH.:NR

Pement Moisture: NR

Per•nt Moisture (Decanted): NR

CAS CAS
Number ,WIC Number ug x2

74.00 Iu 74•7.54 U 11•1,.s--2.OlcNomooe 200 U

S7.014 0.: V •oot d20uU T, "Z4 Trichlpoethem 200 U

-4. Lek. SOU 7.4---Jl ______Meti ~ ~ ~ ... C09t

Sa u

Carbon ______M_____________otooo*= ;ou

71.2.4. 1..Oe t . 20u 110,.-714 j=--...NnY•. ( r100 U
156.4r5.T @lhl"200 U 100 Uth PenenU

p-1go., jG 5- 8 1•3.7.4 l..2-T4.antem o•hm* I U

"" 05
75-3smu 741-34-3 M..2.2-Tetrachlao00thafle 20 7031

S56-24.5 ., " e Yetruehle,"- 200U I 1060.72 Chleo•rr• n 2 ,0
7154 1-Tl~muhee1200 10048.3 Toluenle I 2

1 .4 WIn AToaN, 1000t'enUi 00 UJ u

?5-27-4 20 U 100-414 20Dy eizwj

O Retarting OUuliiers
Fo r u•wc-0. revitO to EPA. 1w fo•0 Lw < : IiJs ,a: r.I, Se
Add-.tons1 faosq cooase ezo-a riP rr511.ts we tnaounec ~
0hf4 n o GO& la. i•ult W exoL

value Vit e".ILia vaue, 7ual: -,hw ~ or e 04VC T,ýi P'aq avcei :o 'PSI C:a, -T T.T,

c0t.4on.": ýes!c cei -- .- -e 1
U Imdcatea Ca~gV~jd was uJOYy-e W W notI 0raov.0ed. srcOuld be =&-,¶4C ;v G-MS

Peoor Is MOUe fttiem .agn Pmdw tbr "WUttO W I"0 .
We0 U (e.g. 101,,U bOesed a nroeugaua •'ye•nratorv Th.I Ir ri •.w.J -*@' 7e a• •v' s , -" ,
-- 0arMI s C' ? ,isr hatnl ne"s imi.urieemu aswq'asssae-
*IOCSOO MI-s) 1 oThoe kbOtSM06.o .*24. U.- a-t aomae"azcon W a sro w-9 5"4za s*'C.a
croturd wee, al'wb tot te sot note-ed uT- SD0•mixta Cc.-oý,

Other Oo.. e soec c *s aqs -- o* 'v -*-~
Pit De I CO'. ^r IP '$ .W: - -, t

~ ~7.e ~ 9 w 1 1 "-P.nse,se eatlryed NA Mobt AsAwnee
Wo mos i eus soetsl Oe 4-caMe m*~ ous,-ce a See cOt.,e-Ot

of5 a Owroed 04ar tMees Olt -*oft ~0flc OftW -a biA NR N.ot Pe..-..ec
noe resA -siot UWM Ore scoSced Gsetscot hme, but S Scame Cý-Oý,j'
grt4o 7%W nm- 04 1 J C!i cI O.• ebscsov' 1
andO a corceffrtcon 014l "Cauiated.1O "eov as aJ

CLF i '4,55 F.rm I Prrtsr*ý oy • •
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Liboratory Narnaý CA1.;Cf0!UA AtIALYTrCAL LASCRATCRES. INC. S unfber I
CaSe Noa 21464 I

Organics Analysis Data Sheet
(Page 2)

Semlvolatile Compounds J
Concentraton: MEDIUM GPC Cleanup: NO

Date ExtractediPrepared: 8127,83, M111 Separatory Funnel Extraction: YES

Cate AnaJyzed: SO 118S Continucus Liquid - Liquid Extraction: NO

Cornc.'DL Factor: 0.53G1.IL

CAS
CAS Number
Number _ _ _ _ _ _ _ _-2.- Aeahieie 4 0 UfI 189$-2 P¶Mnoo 1001.-3 .. 2,4NmMroopiw f T 20000 U

________ ~ ~ ~ ~ ~ ~ ~ ~ ~ 40 U__ _ _ _ _ _ _ _ __ _ _ _ _ _200

__ __ __ ___ ___ ___ ___ 1___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0000U

________ Ak1. S.i4MIu#e U 94-11" .... 0uirtgkamhe 4000 U -

95401 1 O~o~z~ cm U 7009-72.3 h.1lrpfvwetr 46000 U
9-8? 2-Ueciiylphenao1 4000 U W_ 37________ _4W

10&4CS ____ ____ ___ ____ ___ 4M0 U 1344914 SMik. 00 U

7- .N~aL~, 14000 v "-"34 W"oow~wtwn.(1 4000U

6-71 f i~necti~soemttiaf U (1041.$53 8rmy-I.vlt. 400 U

55.95.3M Nvbem40 114-74-1 Htrhirobgrizte 4000U

?I-Sg-t400 U4DW~e______ ______ Pomwhwephyrne.ic 40M U

W873-5 80Nv~hfo 00 U t 15016 _ _ _ __ _ _ _ 4000 U
4I 120.12-? An______________________

S5~-0 Ee,.;oýc Acid 2MU W474-2 0i.-G,Iuyfo~whsIat@ AM0 U

n~~$0 U ~ 206o uI -44-0 _______________ 4000 U

12000¶J am u ____9_____0____ - ' 000 u

* ZO-82-1 A00 U.-nrio~im ____M___ _______________ _____

4000 U a19. _________________ o_________low _

S9 5.71 Nt I-Chow3M bhjpwn*i 4000 u____ 21l-- _________M

912-4 _______ hy mI~-om hate"~al 4000 U
77-4.4 e hra awf its_____ -two_____ ___________________________ om

188-04-2 24dtoowwl 0 U 2078.069 Benzo~k~uaramnt~o avc u

II

Z55- .4 S-T h1*Vo01 100M0 U SCI-32 -8 s 208T~?iPr~t. 8^00 U

1 L72-C,.efe,,aphffqaleru 4000 U 1 91.9-5 1 lrfdprot I 2,1cdiPymn~e a000 UI -j

.Dimntwy 'htts ve 40o1 U 191-24-2 8eh. ei 8000 U

Acemaphyltnt000 U

______________________________2_. __0M V Cannot te separated rcm cýc¶~enyarnr' 91
C.,Form P'eec 'Gd by 7-
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LhAea y NMae" CAUP.FOP" ANALYTtCAL LAMTORIMS. tNC. r mp7  Number

Organics Analysis Data Sheet
(Page 3)

PestlcideJPCBs
Conoention•w MLIUM . .. GPC Clean4 NO

DM* Ext.acbrrepar& 9271M. 2/=5 Sepairaory Fum.el Extraction: 113
Oat* Ainaly d g/1AM Continuous Liquid - Liquid Extraction: NO

Coccdei Factr: 0.AGSML

CAS
Number u9x

210.4" I""Cs

soU
50 U

S2r8454m i I 10C U

I ~ I 200 Li
72" 4100. U

so.1-, 4,4"-DT i 200 u

57-7Y4-0 chlars 1. 0o u

SMg3.25 Tean 1CO0 u
11 42• A.acIot-•i01 I NA

111141-M& Ariftw-1I32 MA

12PM,1-2 ApeckA.1224U _______

=07110.12S Amcbft25U ;00 U
11096412-5_ _ __.2S 7.1

Vi M Volume of extract injected kui)

V, Volume of water exra•,ed I mi

Ws. Weight of sample exlracle5 kg:

V1 a Volume of total extrac. (u&':

Vs a NR or Ws :0.1 Vt :" .00. 5

CLF 11:14.15

.13



I Sample N~unuier
jIT4IJCBCýR 1-09A

Organics Analysis Data Sheet
(Page 1

Doratogy Name: Calllnrnill Analvtlesf Labnrat5'3 1= Case No: 21-349

Lab Sample 10 No: 21342:') OC Repon 14o: MR

Sample M~arix: SOIL 7 9Contract No: US

Data Release Authorized Sy! Date Sample Received: 615l185

Volatile Compounds
Concentrabion: Medium

Date ExtradtedPrepared: 9117185

Diate Analyzed: 9117185

ConciVd Factor- 100 pH-UR

Percent Moisture: MR

Percent Moisture (Decanted): bR

CAS CAS
Number___ ___________ Nkumber

7447-3 3ivwofjthsm 2W0 U 7"7.-5Ts~,1,-Ocoopoot 200 U

7$01.4 VijVl Cha~4 200 U 7I-0t4 Th~.euu200 U

__W_ 1 _ _ _ _ 200Q
________ MIfftyietta Olf0E4* 5W U 7S.2ic-WSot~n 200___U

~464. Acalons 3W50 U j.W4 20U

M4&3iOlurE 200 u I_0014-23 BcltwamI2Ocomp 2W U

73e-65- Trans. 1.2-Ok-hiom__ 200____ u14- 2cyol-2-Paritargw 31000

11________ hwcam"n u______ 7___ 75.25.2 Sromraoemh 200 U

MW_________9W___U 1.i2-O-Tatoajfercaahg 200 U 1 ______

1 3 111.~M@oth..200 U L 0-4r 2W U
51623.5 Carbon TatesheMw'G 200 U 108467 chlotrobartzne" 2W U

_ _0 0_4 2 4 _ _ _~n 2_ __ 0 0 U
7-Z7-4 8miarttw200 U I _0-2 I00U

I Total Xyttlene 2010 U

Dab ftepamrit Oqiatllaor
For urvow-m riauls to EPA. 710 foltaim" %g M 'es Waa W arl lsad
Addidoqaraq r0otseJifrall 91 oft5atagd. H~.s 7W0
a0dol~ 01d oft =009Z0=0 *Z"=

vaius ,tlr A 'as a vwua .t. tt*ui 0W Cie~ q b 100 C Th" Rag aceo~es to oosibeo. oa~'aitve' w"e't r
Soeczcan *rA. sa ragl 1w ah. nMJO9tams b+#,, COonr-fe 5v GC'kiS S-"g'a

11 U a11 0. IOUn biaad W~ actIsa'y 3of"IIao& a Th$ Pe2g IS J1.d W"' -it itay " Pr. Me WItl &rK
ac~-, 9-0". Tm~as G Is ce1J4 0# "aIwwr"Mc aa -W~assau-tis~ -- ~CateaDsi8&~CS

irw-o-ir.1 1'?--'T.* I wvc io few.~ oa: U - oib* cord alnA~b a'rd -am& T* " 6341 to awe
Cy3-wurnc was Ltra

t
W t- o--,a rim " qC* . Yli-i agwomo"141 sc

rJe 1f - -h.l rwa~ d0eite~o wnv11or

Othor C-ti, $090 '9$s $-l -octmotes May 04 romo,?c 'o

-c ;!esan irtti~ a" T~sf'a ituse O~ arcnoff - s-c~n ceter-c.oo anmted 'o 0 %L~&a

0,"'. s wfl ie1 afrwe a ! I aoorse Is ast;jnc NA IN r~zr

A-~c a comwira" W1 3u, is Ca~uiataid. feqO'tas114

Cl- 2ý~ F~cs'm I Pri"~Aved b,

?34



LabQWMU ,a,,: CAUI ,,.,ALw r,,AL LA A P.JS. IC. italiple rwNumur

C, w No-.21349 iT-NC8C-R-09A

Organics Analysis Data Sheet
(Page 2)

Semivolatlite Compounds

Co"_entration: LOw GPC Cleanur. NO

Date Extracted/Prepwed: 9/2 3TS5 Separatory Funnel Extraction: YES

Date Anatyzed: VI 0185 Continuous Liquid - Uquid Extrac-ton: t

Cona/DiL Factor: :29mI

CAS

CAS Number _ __x

Number _____ _•_-_____•__ ia J 20U

M 11 l t U 10042.7 4-2et!tnrt 000 U

95-81 2-Ch m U ,244.-9 0Oreft'G ~ 200 U

541--l.-I 1,c2 e t lh. f 200 U 1021-1 2.4-01m'lnrtolmn e 4wOO U

01160.51- I M N Akeh.o_ 200 U "4-11.".-2o ,eMrs 2-"O U

'.2-O4chtarebeiuvw 2w u 700-77-3 200 U

29__-4__-._ _ 2-Nft__ _ _ _ _ _ _ _ 200 U S1.7P- 4 uoenr 200 U

"p9352- b1i.to~~oe~ti 0"14 4-Mtraef~llne 1000 U

101-44-5 4-MMP~phe~l 7w 28u 51-U-2-1 4.Od?24#TY~~ I 0 U
621-64.7 1 N O I _ D 0lf i 200 U W3"0.6 M-.'.,.:,. ,, 20o U

S7-77-1 20 H~~fi~ofln Ou 101-W13 4-S910-Cph".~ I 0O Jelhew 2UO0

S98-W•3 Nftmbon'venl 20 U 2M- 4-

__r_. __. _ 200 U 11.74I- PTb w*-E h w4 20 U

1.- 400 U "th U

-CS47-0 2h-N.,i'elh tne 2 200U 1•74'86-Oe 200 U

________ ue~l Mi 10 U.74-2 V.nslYA.,il 200U

__________ bNu(.2 ac~eto~hao4.*4xlha 400 U 206-44.0 ________________ 20U

1203- I2.-~e~oo~42w U I179-00-0 _ __________ 2^.0 U

1204r2.'1 1,24.6Trich ZM 200 U z'1- U

91-M4-3 N*Phthalnt.e 200 U I3. 1 .-94;chtoI 3 2 b.flzi4m,4Ac . CU

i 1.09ý-8 2 - mn'l, 00• U, 1] S 't0 Sg aenzve Arn-. ?,.er•m com e I

8 7-64.3 qir6 M Ii 200U I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S9.50.71~ 4-ChkxoP3-Mwahyiphen 2C0 U 2134-9 hy-Ie 4M1U

________ 2iv-lh4fl 200 U 117-34-0o I---~ l U

77-47.4 Meahyl~q~,4ew j 20u J 205-99-2 AlFuO ult4O 0 U

as"2 12ý4,FTtiehio..ophri- 2M0 U. _ 08-- ADO U

CLF Yl_1;:85 For-I: "__ _'_'- fl _. e' ' . "C U
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CaM N•: 21349 IT-NC .C-RI-09A

Organics Analysis Data Sheet
(Page 3)

PetlcidefPC Bs
Concentraticn: LQW_ GPC Cleanup: NO

OeDa Extracted,•repared: 81/22JS Separatory F-nnel Extra•-on: YES

Octe AnaJyze,: 9/l 9/_85 Continuous Liquid - Liquid Extacbto NO

Conc/Dl Factor: IIGISO.L

CAS
Number go j

11 ,4 2Ah HU

316.•1-- Nu40C '.I u
1.4.. Of.ta4,c 3. OU

SSlls- Oanw L-hNC (4 3.0 U

I 72-S54 4.4'-4O= YU

72-204 r.0 u
Si332,13,,-6,"l t iE wtn< , 11 7.0 u

•.s,.. 4,.,'.000 1 • ju

1 .2.1474 E id Wan SW 3U1S&-Mb3 4.4"-00T 13 U

72-A3-5 Methoas-tM4 U

33494-7.045 FWndI Kole"
-- s:'-•- 41" ane iu

• .a •01 -3.1S2 Tama~e* 670 U

12•'674-11-2 Arccir-1 I NA

-=mmK111I04-Ml2 Arodwf-1221 MA

11141,•I-S A MruCo-I12 NA

5.1"9-21-8 Amsiev-1242 i IU

i271S4 Arocdw.1246 67 U

1109746,-1 Amci•r•.1254 67 U

1"642-3 1 Amuclt- 1260 57U

Vi a Volume of extrac! injected (ul)

Vs". Volume of waler extracted (rnl)

Ws. Weight of sample extracted (g)

Vt a Votume of total extract (ul)

Vs =NR or Ws = 1.5 Vt 5000 V

Form I prmarew-d by 71_
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Sample Number .

Organics Analysis Data Sheet
(Page 11)

..aborulry Name: Callfarnisl Ana~vtteaf Lattoratorle. 113c- Case No: 21413

Lao Sample 10 No: 7.14t12:5 OC Report No: UR

Sample Matrix. .991L-.___________ Contract No: NR

Data Releas" Aufthnzed By: .... ~--------- Date Sam-ple Received- 6121!85

Volatile Compounds
Concentration: Mediuf

Oats ExtractediPrepareid: 91171'55

Date Anaijzeid: 911'718S

Conc[DilFaclor- Ing pU7NR

Percent Moisture: NFI

Percent Moisture LDecartied). NS

CAS CAS
Number UWG Number _______

7W474 Chbe,.somg~aw1 90 1.2.0ieihicreovupanrn 200 U

7441.MInl 200 U ______________ace" NA

________ VM3 Cud 470J 90. 124W Oirlchlomh~ethan 200 U

Mool %a00 CN loititl 471 124-00. 1, .2TibemorJbewhertsa 200 U

.44-Ifor 50 71"43-2 Bn..j 10

$-I&*0 Culto maOi.s"f 2"0 101.0. 2w c,13Ohceveg ~ U

7S.35.4 I..~Nn~~s20 U 1 1.5 .ClretyvnyMI. 00U

S7&.3&3;IOc~ufan 2w u 75.25-2 Sror'otogna 2100 U

___________ ________________________ ________ U 108-10-1 sm~hI2~.~nw 0 U

6746.3 chkwotufm 200 U $11-71~4 2I e ?,.~a~on* wo u

n4" ~ ~ ~ ~ ~ ~ ~ 20 14aw o -wcirhn 0

74-1441.1,1-Trdew~owe~qomf 200 10.83TlesMU

_5,3- ~ rtrew ~ 13U108-90.7, 2W U1Fabn.

¶0-04V"wy Aestate 1000U 100-414 E~a~e~eur 500 U

no________ u Tois X.'g 0 U

For rwooel'ag rsmltsf Io EPA. 7'~., O-rg r.Sw,1 cI.a 'e~ a,* e-

c.~aimto4, *1 es~m Ragq owus1 De f.

Value I ewo eheu~l is a vakj@ýel Mar4W l~or OW.4a Me C Tl i

U Yd'catwa wrmound was ar'ayze V~ biwd '01 0oe~ie. I-Oue z-'edm 'I'i

MeO U (opg 'OU) basso an nceshsary ca'nCev'ý' *rý S All sec .. q,. a 8a"!#: 1 e 7-c--atar'.
wuwThm acumes ghs a not newts"av~ mi' arig'ent as we- asa slt-oi 'i -- ca~es z~ss :,z
de(OCI.0" srtIt~ o tro l a~uld 191113u U. . a 'x om -,i:o,- sl -a-s *.-e I.e

laufabe#~c~la CSe Z'st~j'1~fOOCcC ~
.I V a 34

*"4r. qs-m.ate.e a co~c~lwmtU1Or" al, ý'f
le~rrree cvrooj.r-J wi',,e! atI '05DO's. '1 alsu 0 NA 2: A
or wf-w tao masiwa rl s0 c 3L& ~i8 -cae0 *t.* wese.- a S-? 72 L'.I
of aconvound P~at meolts" -Ven'e'!*"Q ea t.1N 1 .
iel rekuft1, legs tlaa Výe gO"c'et do!C* IC5CA ýi't~t s S;;.~

ofestor Tiaw' iy . (eq 10j; r i r- if ca*tect" .1 'OI4'C
and a ,cnumai~cr cJ 3-4,1,sa .Qc:-,:@e.,'@00' as 31.

CLF lI'leles Fr'
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•--;: Iaftrata Name: CAUF-ýR'::.', -;!,. ý.C a C.AAFsTCPUES. INC. Sample H~umber
' ~Case No. 241 U 1!

Organics Analysis Data Sheet
(Page 2)

"Semlvolat.le Compounds

Concentraton: Low GPC Cleanup: NO

Cate Extracted/Prepared: 0/27185 Separatory Funnel Extration: YES

Cale Anajyzed: 2/11/85 Continuous Liquid - Liquid Extracion: NO

Conc.DiL Faw.cr 29GJML

CAS
CAS Number U9,xg
Number Uwi, g M72-1g Acnthf I 200 U

&S-M Penol 200 U 51.2$-s 2.4-OInfptfhg.. 0oo0 U

¶1144-4 b2M 2 CN1ttI$Vth. 10002 ? 4-frophe"4 lo00 U

~S.74 2-CNMerphmie2014¶544 Dbwrow2fijrla 20011

5412- 1..Oehirt~u I200 U f121.14.2 Z&I2,eboltaefohn, 400 U
106-46.7 14 u~~..p~ ew6202 1 t6Oniuo1i 400 U
I.51-6 1 S. wlwni Alcoho l 200 U . 544 .-2 y4oe flt#I. 1O0 U

1o,-04) Nob.Iuu,•. IL? 200 ¢p m= ,- • ,

95 __ _ __ __M__ ___1_ _ __ _ _ _ 7005-72.2 4-Cfitor 200 UI | r

1 5-6 2-"'v¶ir ahI o A~ie 200 U i W3672. R-a.i 200 u
I3953-32.9 b4_i2.-ChPtorelgopyl)[thef 400 U ICA00.414 4-"I$¶re 11lng 1000lUwI

0644-1 "-hyip o• d_ M_ _U 534.52-1 _ _._1_- __;t.. _ y/p_ 40_0 U_

S6772- He. ¶o reeAid 200 U 87-84. pe-,.Blt mina1t ) 200 U

0567.931 1,2.4-Troengpni 2M U11.7-1i-7 _LI__ff___|__h____l _ no0 U i

-1 Bentoofl Aci low u ___________________ 200U

__' ___-._, _____e _____ob __ei _ _ 200 U 1746.4 Pmt-a yfph! lha l mt 200 U

'12. a-taee100 U________ 9__-_4_1_________________________

2" U 12- 7 ~200 U

5-74- S 4 nc- aphlc ere M U 117f444 2i.O4B- yl PhthWate j 00 U

no 129.000U

a 1-2 7-. ?,4,STr'cfhloruo h¶cl_ n . 200 U 217-03 -9 8enmktcyI,,•b , ir hra 40T 0 U

'__I_1-58-7 ___ __ __ o____lhtlef_ e _ _ U 193-3_-5 ________ UI AM

S..... u.a-7.4 IN'_r_ _lill_ Ic_' U 91-,. I 01 rnz ,hlAm thrac@n* 4ar U
I 3O.. 4C1limethyl 10%?NalI . 200 U 1g.-24-2;. Nyi' e L 40I U

2.4,--A C hlvnroa ho-thylene M0.2 U " 4 U

L;i: U (Z) E5 •o I 1ta •7 ?



Laborwoy NW.: CALJORNIA ANALYM1AL LABOPRATOPUES, INC. Sample Number
CaseNo:21413 IT-NCSC.112-O9A

Organics Analysis Data Sheet
(Page 3)

PestlcidijePCI 8s

Concentralion: LOW GPC Cleaz-uD: NO

Date Extracted/P2repafrd: 1127185 Separatory Funnel Extraction: YES

Date AnaFyA*d: 9118185 -Continuous Liquid - Lould Extract~on: NO

CorycOdi Factor- 1 SWIML

CAS
Nufter _________

31 Qs-? S.~4-8HC 3-0 U
3191-7 BU4mc 3.0 U

WWIl- Goamw.BMCil-Ind~ensp 1 .1 U

09-404 Akki 30
1024-57-3 NMpt*;ARf EDDx~*3. iU

159-111114 T7d.jia 1.u
$047.1 Dtelddn 70U

72-55.9 4.4'-00F .lU

=~1 -34" Emeiten If Tau

?2,4 4,4000o 13U

10.21-U4 4,4.001'n ¶2fl1 U

r2-43-5 MvoIhQYeCM 57 U

5349s4-Mg E ~ Kvoa, NA

37-7"- C~emadae 67 U

3091.35.2 Tonspivon VC u

12674-11-2 Amctfer-a¶6 N

11 1044-M2 1Areclo~.121 NA

11141-1S-S Avackar.iZ32 N

5344921.4 Amclv,.1242 67U

127-24 Aractw-1241 67 -

ii194.82-S Amioeto-12546-

Vi - Volume of extract injected Iku!)

V.Volume of water extracted (ni)

Ws Weight of sample extracted (g)

V, - Volume of total extract tul)

VS MR or WS .5 V, =5000V*

CYF :1114135 -7cr-n p'.-:.-- . _'-
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Organ~ics Analysis Data Sheet
(page 1)

Laboruawy Nam~e: Cathfafrw'id AaxbMtfCWn LAtkt*j tile C~as NO: 21484

Lib Sampis ID N* 2145411I CC ReOMM No: MR~

Safflow Mt*~U¶X SOL 7;15C=nU=No: M1

Oata Refs e a.Avrftrl21 By: owte S&pOO plveid: &""

Volatile Compounds

Cams ExvceWPrepse:§h SM 91!

Cama Analyied: 4Ml 99-!

Peroari MOLMMe Dj~w: MR

CAS CAS
iNurnmr- Nunm ( _ __ _ __ _

'A am46e9OM U ?6"844 Trwkwuwme 2x~ U

20 U 24 low
_ __4. ____ __ __ M_ u1

57&4 641TAM4 Io Su 511640 we 2....Su

c~em Tarenwi___24____________2wa

* 27"a" IiAiseftaw l =0 u2 W15-i so uW.~~~

*~2 24u~i~ me U 0441.2?sU~sew0U

71.544~~~~~~we 11 ,4ywwr.mUlS-.)

A~~~~ rG= O=QrWIS ie4C~@O jPPON TOi~III. ~
40ra ofin 'eM Ea T oe sUdA~I

Voa 4 "U aa alo ojsew g W I or eam to ~ s' rWMd c WNBf MDfUQi.

n * 9, 'e MAs bows cNe qrw ?1 cwv wMO -N Rog is use wFV " en a.si~ i~s tuifid TA m

TSU amM a~-Y~ wew wa av jt Wr. us
'. -. 11".1'u Oe eWn0 'wsawy fl oc v U - "M ci"aq e S o uw ~ ms Vi ' oIm Tm -Wo U
C~-~ wv wwro ~~i. wU 01Sb i'e airaW¶lU 1asaa1'it 40. 400focjwt QaM

-sre~ munfo a*~0~ mh ssi U- !- -

tw~ao.~d5.. 1' e~ owwm

C'tei ImpicA$c Ings And w~Tmvte, niay be ~reW M

.6 r., Ora a~ w efC¶G WMI ua" 
9 

eM w'CM c £~an ab d to r* dam

=."=" MPs aIsuM MA 4w kJYWF '

Q?@ 'sea sesaw ris 2080 fee ceemw -Mw bA S so~se con"Doenc
:famrTir ?u.Weg.q 'Ga it a1't 01 aeacw.' Oa r

MO SW~W~10 ~4 5GQJ4. ~'II3J
CL i!.'OkWs got" i PmOcarid by': .. 8
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LaL y Ni. CAL.CR..A ANAA.Yr.L LAOMPATCAS W jSmAM mw..

Organfcs Analysis Data Sheet
(Page 2)

Swivolatile Compwrunds

COMnutMiMn: LOw GPC C",anuo: NO

ODat Ex amgN.Prowd ..27V. Sean ry Funnel Emx"u2cn: YF

Dag rnm AvZod gm COntmnuous LQuid - Lc~ujd Exta-on: N(a

CorNcV~L Fao W2§rML

CAS
CAS NurW .4flwq
________4 M324 ?MU

1687-4______________ U12. IRA"iil' IW

Lam '
___________ _______ 2w U

-1.71., I ¶5.O... " iuu I ",Z'.O'AI ,,• ', aOu

___ ___ ___ ___ ___ __ n I I. ,.0.0,,1. 1 4kie U 1 100 u
I 0U __ _ __ _ __ _ __ _ __ _ _

2w 0U- U I • fl4 1 u 200 u
___ __ 1Y4.1 U m slSPdwI

______ I 1,• •I._~ I •.n.-. M- w '. -I
4w~7 ~-b~l4hn 0 U 2w2~ANg. mu

200 U 2 24470 u

2 ._-U M ul

m IU 50.01. 2

1* &.O90E0SA. 200 U 1 00010 'l .

1000U 400 Ua~s~o *&,dIo pwya~

OLF I~vW 14 )tmI *5*U b

2 4



I

Organics Anal$sis Data Sheet
(Page 3)

Coxc.nmzotr: LOW G.PC C:nup, No .

caft -x~~ereme~ /7S Sepswaty Fumein Exa~con: MV

OaN Ariziyz0. SOA Co1fnu"u Lgluid - Uqu4 Extracnon: SO

Cona•1O F&= I AGISML

CAS

2T1,4, AL,,aemllC a uU

21S.." 8.604C 3

?W".4 H"W I laU
X*0 __ __ __ __ LOU

j_ý meian~LW " LOU

Io.•0 ' An L.I U

"&"a DWQ ,%-, 4, I TO U

___ _ 4.4'-ooM _ A 7-aU

, ,U i;21 44.Omm'Q~t 7.01.1

IM147, , I End• am j ,,l 7U 1 U

2 I4OOO 12U

iU,.J. o I -E"-A,. K .0 UA

41-1042 100IM [ Nu

1114-1& AMwAeuwJ=l MAU

974"4 S~ai TU

1--r11I I I I i i A i I I I A I

¶1101 ¶24 AMAW-3

WS.- 17Ugofsmleel=M1I

Vt Volume 0f total exrtncl u0

V =A r W = 1. V. a5= V:

I 9 75
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Organlos Analysis Data Sheet
(Page 1)

Laboragwy NW".- CAM&AM 1&nW d Case No: 21484- ~ -

L~ S~yog 10 NWj 21U&2 CC R~ooi1 No: MR

S&-" MeM~ftxAM- -:nN onr wNR

C~m ftess Authoizd BY: Outai SamI. Recer-md: AMIR

Volatile Comnpounds

Om Analyzeud Wj17MI

Conac)i Famor 1flO PdHR

Petcm MoMajr (00canad): MR

CAS CAS
Numrv _ Nun __ _

7&44 j _____w_____ U I @6.4TuatOmt e~.. wo U
i7541.4 *il ~Mu j 7%M14 mou

I--4 Mou 126-4 ___________ U

Mu Mc ien U

TMW1I4WM?. f 200 U iwI 415It..Ij'm

71.4&4 U 1¶l9ot~wI mu7.24 bmm U

1554"11401 Tru,.lj.O lowm~eW j c U 2MI. .M~~-.uaw 0 U

176464 A" Asi4M6ifi i me U 1044 ouai U

7I-7w a -u of too~a M4a Mg *uo

v~w r row In wou iomo 14M SamU as meP MI 00100 0411,60"MMweua

"IMMIUM BM Roam me fSi mmM begn awfmi Gý

"U U(-.1 wm" an~ a Aneef 0xwwv "r% Ogg's Usadj r5 w rvhY ei &Sy 6 -. 4,-

6 .1W) W a.'w~ '.inaw room in U ~ 1 - f uadd w wm w ma, "M~n r4 CA -w T A
c w W M " a -. w Io o r~ W M a m o tU Y c o ma A o c wan a l o w t~ a G 5 .a ~ a n

TAyamot" IVI A GhW h

OMiW C4iW% ,aO~CA arq~ d f-ia M*3. *Ld 'eO.d n

.1 ý-QU 4" MIN414 vWJe TNII P41 4 %A" " .ewwo ~. a~ m "411 om u =4171110c!

4010g cor"OLM" VAn'We a II114111 Is~A a inmrd %dA .40t AnWY~ad
a' WNm ala Man 1ual' 6410 dwx~w 7 WAie wta u 0 Se4 WN env.

a,~ a Wroow ?w MNO MnIDd ""1911 0,11"A M2 " Acr
1la9~~~~~ t.gl0J 0."1 dSa9'

CLF 1/144 I P'eowud by-
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Lawamy Msuw. CALLFCAMA ANALYMALC LABORAT-CRIE :NQCmf Ub
CnMW ZI 44A

Organics Analysis Data Sheet
(Page 2)

Sem~volaffif Comipounds

Cr•nr4nmacn: Law GPC c0einua: N' .

Cc* EuaCdA3r•pw8d2?WRS S&P&'. PUM-W I" EXaUln• YES

Dat Ayezvd: am ¶-• Cvrinucus LAud - Liquid ExtAan: NO

Coc/DiL F-ctor 2ML

CAS

Nur_,,- __, ___-______ ___ _ _______ I A.,-m,-,i, , ,

2.C• -'e ,ew.d _.__,,,,_____ ____- __- __ __________

, I !I'

_ _ _ _ _ _ _ I __ _

___.______ ,___________________. • d htflk, Jw•, s...,rta.

'- U - __0

I -

I i __.. . __,_u u•.C.•r.a 40 U•

__2W 44 U csee4

me~t. U 4 0eW4?eA U

I I I i I I igWw a .-[ U I".. .. ... I I 1 - I I -I__- i --i -II

iO.?J 4a~~~sl=m~U W416)AI4g.U U

400L U30- nosnt"e' u_____

__ __ __ __ - 'P.' I ~
IN4t~WO~i au 40

ko 207-0&1 U~i * .. kpwmd byd



Labwaoy Name CALWFORhiA AN4ALYTICAL LADOPATORM&S NQ av UOS@Ca: l4J&1fT4r-CSC-RI-5J-1O0

Organics Analysis Data Sheet
(Page 3)

gcarmfm= IW GKC Coanu• o

Dat iU md qm* AWA separty Fun"~ Extracosl:

O&W An*yzW U Coinitouous L.ui - L.Uq Ext-acton: NO

ConRtOU Fwr. -.,/mIt

CAS
NurnAer _ _,__

"0 " A M,',. 'I Iu I

71.6.4 @HC (Urml .$U

70 41" u IA73461 4.-U-u i

,M47-4 Lqw Swam~d 3. Q

I i1 U

1U1474 t~mmdmai rS u-l7 U

Vi8 ,, Vcnilue gcfa eMAc •jce••

~1~ 671.1

I&

1242 67 %J

St8S7249.4 A,.dm-t2" F7 U

vi a Vchjma ct extrac: .rijec~ed lul)

V 3 ./Volume of water extra~ed 0-11,

W 5Weight of sample exr~rcaedi )

V. - Vcknue ot "OtaI extra, .U.,

V. NR or W.z 1. VtzSCi

cu 1/14M ___ IM
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Organics Analysis Data Sheet
(Pace 1)

-- OWWY Namfw &Atgt caso Nw 21 S!

Lib Sui'pe t0 NO. 2•LUMN .. OC Repo* No: MR

S&" Max ML CmNo.MR - -

Data RSIM*s AAut'oulW fty: out*_________ D~Safno Recwsved6I

Volatile Compounds
SC, hjtruuOn: LOW

Diu Exvan4tyzu r d NIB

Caov~1 F#=r NR pHNtR

Pr:sm Mcimm: MR

PsiOOi Mcisutae (00=1ad:

CAS CAS

_, _ _ _ _ _ _ _ _ Ni... . . Nib

_ _ 74 7 wM.R ,u n,

_________ 4 01e1 MN JNS 1.1 _____T___Nil

MN 1 m•4" 1m MN
7S1.t4 CeAmoaakftl __ _ NoA546

"&104 soi aIU P -I to
MN '• a 11e. u4,-.rN

1 -- Wsz ftlm MAk- I MR

:_ _ Memo MN ch,,fi4B4f M.

ltf~in I NT i S MR

Fw mo&Vqi mam a EPA.U. 7w ftmqm NGHia s,

Valk*__ 9 to MA __ _ _ aA ___________*a 1 t TisMI______esof watw wof

U ~ ~ ~ ~ ~ ~ ~_ _ _ WOM NAAa ýwwt orNxn 0

amcmwmý hq tm- r ftcI U- ew MvvrA. Wa %vf tow am Usrtoa
Czmdamad lap amks tm w~w rm ascm The ~

no~ ~ ~ Mll Oe Cow sar00 ft w w2MWb mae
~~weM am¶ .0 go PONwV7 II ,maMlU r- Ou as "M

an O=' r -ad Tho aac G fwainw oe 01W U*w wm ownu~ dabw ~malwa 10 r On.

w~oa!f ww a 1a -Th wapf ý! SM"O 06 oA
l Me &2"fnVbrdM# sl o

peG*1y Wift aa amaa Iaa ami.. bm wt
gia u w MM~ (w N .9 fMa ago mis 01.Wa'mad I a' ar

am ~ ~ ~ ~ ~ N a A*wwc 3QA4vTN*&U.Masa



-owa mo UCAL1MA ANALYMTAL LANCRA wti•m • • M"'TOV BLAkNK

Organics Analysis Data Sheet
(Page 2)

Sent~avoa~ll Compounds
Concsnd t- MW GPC CW&ux NO,

n Daa. Eg Prepwod: &WTf . Stpa-=arf Funnel Exgu'm: M

Cm Anayzod: AUM'~ OorMAijuu UquW - Uqd E~udam NO

CAS
CAS Numberw

U.lS.1 I 1.2- t 10 0m U 12'1.l4.., 2.4-Ommm 'lUNm VGA# ,, S-4. -:=4 AM, -IU

±~ag lieu~~mn.IU U

4":"i,) ".-- ..- i._ .. ,, .L .. . __ _ __ _ _______ ______ __,- __ l•ua

_ _m..,_ ,,u l r.m _ __, .•
I UY, _-f_."£ ugM . ,

_______ &M___________ MU4 A 100 U

I,.- -. .__-__... . ....... ___ ,, _ -- _-,- _ _.__._,,- ..... . i,,a

________ __________________. ¶UU I Iw~m 14ntuma6• m ... ..

, 141m l l l~e~ l 1141 I ___________ la

___ __ __ 111W.18 I O U

0724&4 1" LN.u c7-0 so

Aghd M sUW7. IO

______________w_ mu ME!- I IOU



'LARCRATORY INSTRLt4NT DETECTY-01 LIMI S*
OrgaicsAnahrsls Dt~a Sh~ee

(Paie 1)

OM Re.me Auftwoind Sr. Du UFOii PAO.

Volattlo Compounds

Pefa MoOw____

Pww~ ~(Dom"W

CAS~ CAS
Nurtr U4N M..~ 10

_64 -G

__4 c~wlon -

W46 __ ___ ___ __ U swap"_ 3 L
COE 4klu l.A 1414 1..5MUPPIMAS L2

7.5 v.ge t I .

V4. Ui

474" =*"-3.. 6.3

VIA"~ ________ .L

760. 41 3

Uu~U~ 2. 1.44 ____________ 3.

- Dow, Iftpw *mob"

.ft mow" reaft a Eft go %IS- PaR at so Tftq am --

%%km I to Wpef -wref wrf sot WY

now hre glm4 8 WAn fr To U.w -0w isMW I

dJ m btw The bm f WOM. me~ U - wl Iflw w"wasw am u mowI O

toeeas To Mau" Sw "Me mow~ on Pera
.t wm CI samr Weaft ARMwa Sd NONE h t M.

prp 4*W rw vea v-. mot row~ nm~ be -
ft V~k= IM Slela voko. rh f* a Un a SW a" CwMP owwawd.0 o

~U esnwM, a ewvaww fo ow W oeinm' O
IsAw a WOD wwim 4 a 'nI 4-~ MA o l

1'24b



-bm w"K CAOO"AALYMr-% AXWATM M

'LABORATLY MnSTRWX M7ETMCII LIMITS"
"Organics Analysis Oat Sheet

(Page 2)

____ ___ ___ GPC OaWJ;
cob ~Sacwmawy Fwwi. Exwi

OmS AnaUze C4nfto Uqud Uqud Exz oir____
cmvJVL F-.'.. ______

CAS
CAB 

ub

04- -- _ _

4-4

OWN_ It_-_0 ssi

~- MAI_ _

S, d 43 _____:_-_________,_,__ SIli " "- . _"__'__"_____._,__

mw ts 1206.4 "

I _....___ __ _ i ,_ _ _ __ _ _ _ _ _ ,___ _,

!zDL-U ___31__46_ 444.

P-M4 &Awm 04__.0____ ________________ __-______,__________--____, _______

01,. 4? ,.I.P_ 1 ".4 6, _

*5.4 -1* 0.I

CLF: l .IaU

249 -



mamCALPOMANALM4ALCJ LADUPI WC.

"".ORATORY IHSTRLUNT OETECTION LIMITS*

Organlcs Analysls ODat Sheet
(Page 3)

P kk/PCBS

O ..... ._nt_ _ _ _ Uqu, - Eagc_ _

CAS_ uffogr ft

- -•

"im &X4='

|I

73-4.-4 soon"~

i, i c= t at= ii~co inQ

Vs.O4 IoLum o 11

CL:1114 i il

i 2

HI I

i| '' 2

U.. .__ _ __ _ _ _ ___ _ __



EG&G ZD NO.

MODIlFZD Pt•Z•'.'TY POLLUT, .
(ZG & G Subcontract No. C$S-130761-XAM-177-85)

INOGANIC ANALYSIS SET

LLB NSAME: CAF.ANAL..LAB CASE NO: L13±
SOW NO.$ 784 QC . . ,
U.B SimLZ NO.: bI,3q-/ DATZ: __________

ELEMENTS DENTUI'D AND K DASURED

MATRIX: o /4. MrrrS: MG/XG
DRY WUGET

ELEMENTS.. MTHOD
2. ANT3IONY .... P LQ
3.• ARSEN=C -.... P to O
5. BERYLLUM ... P < 13
6. CADMI1M. J... P-* 8~~~. CHROI=0*....p 0-

I 12.* LEAD........ .2

15 .MERcUY .... cv L.
16.NICKEL ..... P ,Is. SELEnIUH .... P <f 1ý,9 U.I
19,SILVER ...... P ,< 1.5 -5 U.

24. ZINC.... ... P
25.CYANIDE ..... C

COMMENTS:

,cp Interel•se~nt and background corrections applied? Yes.

AA corrections consist of Zeeman effect backKaound correction
an Perkin-Elmer 3030 instruments and co-rrection of backgrou1nd
absorption by D2 lamp on Varian 875 instruments. Ccrr-ections
ars applied before generation of raw data.

FOOTNOTES:
NR - not required bv contract at this time
Value - If the result is a value greater than or eqaal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[1t0).
Indicate the analytical method used with P (for ICP/rlame AA),
F (for furnace), or CV (for cold vapor).

- ndicates element was analyzed for but not detected. Report with
the detecticn limit value (e.g., <lOU).

E - Zndi-ates a value estimated or not reported due to t-he presence of
interference. Explanatory note included on cover page.

S - ndicates value daerzined by Method of Standard Add.tion.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.
+ - rndicates the correlation coefficient for method of standard

addition is less than 0.995.

Q969

"25 .



FORM! V

sp•Ia S;%Y--LE V.XCOVE:EY

,kB KNAE: CALIF. ANAL. ULBS. EG & G in

DATM: J-lq'p'(I
XATRPX: UNITS: ppb

COMPOUNDS CONTROL SPIKED SAMPLE SPIKED % R
METALS: LTI(T SAMPLE RESULT ADDED

SR RESULT (SR) (SA)
(SSR)

EzlaTS.. -T3OD
2. ANTIMONY....P 75 TO 125 57f --_____

3. ARSZnIC ..... P 75 TO 125 "9
5. BEYLLIUM ... P 75 TO 125 0,. "7 7-

P6. CADMIUM ..... 75 TO 125 _
S. CHROMZM. ... ? 75 TO 125 -4 a)
10.COPPER ...... P 75 TO 125 -12-5..)-
12.LEAD ........ P 75 TO 125 _______

15.MERCURY .... CJ 75 TO 125 "Al/_. -
-16.NICEL.......P 75 TO 125
18.SELENIUM .... P 75 TO 125
.19.SILVER ...... P 75 TO 125• 21.-THALLILn.4 .... F 75 TO 125 ,/• -9
24."ZNC .........P 75 TO 12.5
25.CYANIDE......C 75 TO 125 _,___

-O25NTS:

252



FMVI

DUPLICATE SAMPLE RECOVERY

LAB NAME: CALIF. ANAL. LABS. EG & a ZD NO.:

DATE:___ __

MATRIX: _7 _ ... _E _NTS: ppb

COMPOUD2S CONTROL SAMPLE (S) DUPLI CATES (D) RPD
METALS: LIMIT

ELEMINTS. METHOD
2. ANTIMONY .... P_•C <.20
3. ARSENC ....... P P_______
5. BRYLL_ _.._•P < <71
6. CADMIUM ..... P _________

a. CHROMIUM .... P j4•. =
10.COPPER ...... P
12. LEAD ........ P
15.•MzERCURY .... CV k, / AI!-

1L6. NICIML ...... P ___41._-18 . S.ELENI'M .... P <% •
19.SILVER ..... P < 50 ___ _
21.THAILIUM.... F**** <'o (-
24.ZINC ........
25.CYANIDE.....C _4

COMMENTS:

23q75
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EG&G ID NO.

MOD1F1ED PRIORITY POLLUTANT LIST

(2G &G Subcontract No. C85-130761-K.M-177-85)
INORGANIC ANALYSIS S.ET

LAB NAM: CALIF.ANA.L.LAB. CASE NO: =/•4q
SOW NO.; 784 QC RPT. #- W
LALB SAMPLE NO.: 'ý 1'q-4- DATE: ______

ELZMENTS IDENTIFZED AND MEASURD

MATRIX: C I Z_ UNTS: MG/KG
DRY WEIGET

ELEM S. .METHOD
2. ANTIONY....P 3 •
3. ARSENIC.....P - '.s
5. BERYLLIUM...P
6. CAPMnI' ..... P
8. CHROZVM .... P *
10.COPPER ...... P
12. LEAD ........ P
15.MERCURY....CV 7<. 7 1._
16.NIC1KEL ...... P _________1.8.SELEN7.... P <, /ý I_3C
L9.SZLVER......P <.-a
221.? TLLICM. .... .F
24.ZINC ........ P
25. CYANIDE ..... C

COYIMNTS:

1CP Intereaelant and background corrections applied? Yes.

AA corections consist of Zeeman effect background correction
on Perkin-Elmer 3030 inst--uments and correction of background
absorption by D2 lamp on Varian 875 instrumants. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not recuired by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than t-he contract reqaired
de-ection limit, report the value in brackets (is.[1I]).
Indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <1OU).

Z - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard
addition is less than 0.9S5.

254



I EG&G ID NO.

mODFIED lRORITY POLLUTANT "ST
(EG & G Subcontract No. CS5-130761-MM-177-85)INORGANIC ANALYSIS -SHEE

LAB NAM: CALIF.ANAL.t. CASz NO:_____
SOW No.: 784 QC RPT.#LA-'
L&B SAMPLE NO.: ./.34 -4ATE;

ELEMENTS ZDM;TI7ZD AND MEASURED

_________- __=TS: MG/XG
DRY WE•MG

=LMNs.. MET.qOD
2. ANTIMONY .... P -3 -V
2. A.SZN=C ..... P 4I
5. S. .. .* P
6. CADMU P..... P -a. CHROMUM. .... F 0 - •
10.COPPER ...... P
15.MERCUR¥ .... CV I

16.NIcML...... P
Ia. SELENrUN. - . ..P< B
19,.siLv .... FP-- 1. THALL11UM .... F < a.5•
2 4 . Z I N C . . . . . . . . P - - -7 Y _ -P - -
25.CYAX1DE.....C <__777_

COMMENTS:

ICP Intarelement and background cor-ections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instrumants and correct~ion of background
absorption by D2 lamp on Varian 875 instruments. Co=rrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required b contract a- this time
Value - If the resat is a value greater than or equal to the

instrument detection limit but less than the contract req-uired
detection limit, report the value in brackets (ie.[I0)).
Indicate the analytical met-hod used with P (for ZCP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report witt
the detection limit value (e.g., <IOU).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover pave.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.
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EG&G ID NO.

MODIFIED PR=ORrY POLt .UTA!rT ST-
(EG & G Subcontract No. CS-1T0761--KAM-177-85)

INORGANIC ANALYSIS SHE-T

LAS NAME: CALXF.AXAL.LA3. CASE NO: •±E
SOW NO.: 784 QCR PT.I jiII
LAB SAMPLE NO.: ]'40- DATE: al,.Z

ELEMENTS IDENTIFIED AND T--ASURWD

MATRlX: ________ UNITS: MG/HG
DRY WEIG~r

ELMOrrS. METHOD
2. Alr'IMONY .... P -< L) 1P.
3. ARSE!•IC.....P .
5. BERYLLIUM... P
6. CADMIUM.... P8 . CHROMIUM"£ .... F .9.•
10.COPPER ...... P
12. LEAD. * .. .-. . . P •-7
15.)MlRCURY .... CV ,
16.NICKEL ...... Pls..sENZt3M.. .. P <,, . .,
19.SILVE2R ...... .

24.ZINC ........ P /.2 .7
25.CYAI-DE-..... C .____,

CCP•L1TS :

!C2 nnterele=ent and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
• - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.t[l)).
Indicate the analytical method used with P (for ICP/?lame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
-the detection limit value (e.g., <1OU).

Z - indicates a value estimated or not reported due to tae presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.

1 72
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EnG&G ID NO.

MODIFxrE PmRIORITY POLLUTANT LIST
(MG & G Subcontract No. C85-130761-KAM-177-85)

INORGANIC ANALYSIS SKEET

LAB NAME: CALLZ. ANAL.LA3. CASE NO: __4 7
SOW NO.: 784 QC RPT.# ,'/4'
LAB SAMPLE NO D ATE:

ZLZMENTS IDENTIFIED AND )MASUPED

MATRIX: - TS: MG/KG
DRY WEZGHT

-- •CEKS. • MCETE0D

2. ANTIMONY .... P P 3 ,•
3. ARSENIC ..... P-- * 5 BERYilu... p < (
6. CADMIUM.....P u
8. COROMIUV .... P
10.COPPER ...... P __,__'"S12 .LEA.D.... . . .. P"• "
15.MERCGRY .... C7 .<••
16.1=2=•Z ...... p .?18.S.ZL.- 4M....p
19.SILVEt ...... P
21.THALLIUM.... jF,-- 24. Z=C ..... ... P [q .
25.CYANIDE ..... C <______

COM/EN25S:

ICP Interelazent and background correcti.ons applied? Yes.

"AA corrections consist of Zeem&n effect back-rouvnc correction
on Perkim-Elmar 3030 instruments and correction ol background
absorption by D2 laxp on Varian 875 instrumsnts. Corrections
are applied before generation of raw data.

FOOTNOTZS:
NR - not required by con:ract, at this time
Value - If the resul.t is a value greater than or equal to the

instrument detection limit but less than tie contract required
detection liUit, report the value in brackets (ie.[I0]).
Indicate the analytical method used with P (for ICP/?lane AW),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detacted. Report with
the detection limit value (e.g., <lOU).

E - Indicates a value estimated or not reported due to the presence C-
interference. Explanatory note included on cover pase.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not wi=hin control lislits.
* - indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.
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ZG&G Z• NO.

-- !{ M ODI"FIF.om= PnZonr.,= PoT.I.XTANT LIaST"

(EG & G Subcontract No. CS5-130761-KAM-177-85)
INORGANIC ANALYSIS SIM=

LAB N.A.: CAT..ANAL.LAB. CASE NO:_ ___
SOW NO..: 764 QC RPT.O # ''
LAB SAMPLX NO.., 4 C- DATZ: ,-_-__-___

ELEMENTS =E"ITWZ7 lD AND NZASVRZD

MHATR: ,.. / ,' 2 UNITS: MG/KG
DRY WEZXST

EZ£l•T. .KE"ITHOD
2. ANTIMONY .... P
3. ARSENIC ..... P
5. BERYLLIUM.... P
6 . CADIUM. ..... P <
8. CHROMITM .... P ._ _

-0.COPPER ...... P (-4
12 LEAD ...- P

- 15. MERCURY....CV __ ,/__/I6 • hCEY.L ...... P -4,1 ,K
1B.SELENTUM-..P <
19.SILVER ...... P
21. THALLIUM.... F-
24. ZINC ........ P /-

25.CYANIDE.....C

C0MV_.NITS:

-CP i.nterelement and background corrections applied? Yes.

AA corrections consist of Zeeman effect backround correction
on Perkin-Elmer 3030 instruments and correctlon of background
absorpmion by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
hR - not required by contract at this time
Value - if the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, remo-ort the value in brackets (is. [10]).
Indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <IOU).

E - Indicates a value estimated or not reported due to the presence of
Lnterference. Explanatory note included cn cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficiemt for method of standard
Ji. less• an 0.99=.
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SP=1K SAMPLE P.ECOVERY

LA3 NAME: CA=IT. ANAL. LAWS. EG & G ID

DATE:
MATRIX: L T-lTS: ppb

COMPOUNDS CONTROL SPIlmD SAMPLE SPID%
MITALS: LIMIT SAM:PLE RESUZT ADDED

SR R SULT (SR ) (SA )(s sR)
ELEMETS. MLMi'OD

2. ATIMONY .... P 75 TO 125 -46_ ____ 1

5. BERYLLIUM...P 75 TO 125 <..-_

6. - CADCM..... P 75 TO 125 C/0, q .Inn_
8. CHP.XOMux....P 75 TO 125 - /-
10.COPPER ...... P 75 TO 125 _77
12.LEAD........P 75 TO 125 i•-,

15.MERCURY .... CV 75 TO 125 Alt/X
16.N=C=L ...... P 75 TO 125 n______ -
18.SELENIUM .... P 75 TO 125 <
19.SILVER...... P 75 TO 125
21.THALLIUM .... F 75 TO 125 I II• ,I _ -
24.ZINC ........ P 75 TO 125 /iI %-.O
25.CY.ANIDZ.....C 75 TO 125 , 7 ,,7 -- -

COMMENTS:
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DUPLICATE SAMPE RECOVERY

LAB NA.XC: CALZ?. ANAL. LABS. EG & G ID NO.:

DATE: 9 /~-
MAT~X: ________ UNTS : ppb

COMPOUNDS CONIROL SAMPLE(S) DUPLICATES (D) RPD
=TAZS: LT.IT

2. ANT7HMONY .... P <______ 0
3. ARSEN:C.....P / Z- /,-',
5. BERYLLIUM ... P
6. CADMIAUM... . PS. CHR•OMI'UM .... P Iq .,,f•0. C.opm ..... P ____.' _

12. LEAD ........ P ___l__

i5. MERCUMY.... CV
16..411CxZL.. ... P p__. _I____ /
18.S-!LzNITJ .... P <___<_
19.SZLVR. . P <z II• -
21. THAL,'...M .... F _

24 .Zinc C ........ P (DS•~~~2. CYA•-DE ..... C.." ' "•' -

1 c i
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EG&G Ifl NO.

l(ODxZf"D ,ZIO.ZTY POLL7n LIST
(EG & G Subcontract No. C85-130761-nM-!77-85)

INORGANIC ANALYSIS Sa=ET

LAZ NA)M: CI.ANAL.L&B. CASE NO: .. " I,
SOW NO.: 784 QC RPT. # '12
LAB SAMWLZ NO.: I/5-3• DATE: , -/ --.

EtMEqTS IDmTIIIED AND xEASURZD

__ATR__: UNITS: MG/XG
DRY WEZGET

ELEMENTS. - )THOD
2. ANTIMONY....p <3 P
3. ARSENIC ..... P
5. BERYLLIUM. . .P
G. CADMMOO....P I'0
S. CHROITM•.... F. _ , I,

S10.COPPp ...... P
i 12.• LMA ........ P :

15.MERCURY....CV < )16. NICKEL ...... P , .•
21.TSELEU =....P19. SILVE ... P <.U

24. ZINC ........ P2 S •CYANi.DE ..... C < . .

COF1-UNTS.

1C? Interelemant and background co-rections applied? Yes.

AA co-rections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorpt-ion by D2 lamp on Varian 875 ins;;ýents. Correctionsare applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater. than or equal to theinstrulment detect:ion limit but less than t-he contractr•is

S~detection lixit, oreto t~he value in brackets (ie. [10] .
Indicate t-he analycal method used with P (for IC.?/'la_-e AA),
F (for fu•nace), or CV (for cold vapor).U - Indicates element was analyzed for but. not. detec-ted. Tzepot-- wi-'-h

the detection lizit value (e.g., <.'OU).
E - Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.
S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.

1 C ,II
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-G;&G ID NO.

M0D"'IZfD PRZOPTY POLLANT LIST
(EG & G Subcontract go. CS5-130761-KAM-177-S5)

INORGANIC ANALYSIS SHEZT

LAB NAI: CLI?.AxAL.LA3. CASE NO: •/•I
SOW NO.: 784 QC RPT.- f/
LAB SAP2LE NO.: ."4;'- DA: _

EIXýNS IDOTIF:ED AND ).ASUED

MATRIXC: j oil_ VN"ITS: ?XG/7XG
M~y WEIGHT

E" -ZMZ-NTS.. MiH
2. A•TMROYLI .... P3. ARSENIC ..... P 7

6. CAMITUM ..... P < 4,4
8 • cHOMIUM. .. . P
i0•COPPER ...... P
12. LEAD ........ P __

l5.IMRCCRY....CV
16. NICEL ...... P _____

18.SZLFM x....P U P
9•.SILVER ...... P < 77

2 1. .F•Lu. .... __,_,., _

24.ZINC ....... P _ .... ..
25.CYASIDE ..... C

CI CO-MM S:

-:,CP Intere'ement and background corrections applied? Yes.

AA corrections consist of Zeezan effect backirround correction
on Perkin-Elmer 3030 inst-rentýs and correct'ion of background
absorption by D2 lamp on Varian 875 inst•rjazents. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the cont-ract required
detection limit, report the value in brackets (ie.t[0]).
Indicate the analyt•.cal method used with P (for !CP/Fla&me AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but no- detected. Report wit--h
the detection limit value (e.g., <lOU).

S- Indicates a value estimated or not reported due to the presence of
interference. _xplanatcry note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.

S- Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.

! ~1 qq ,•
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EG&G Ifl NO.

MODIFIZD PRIORITY POLLUTANT
(EG & G Subcontract No. C85-130761-KAM-177-85)

INORGANIC ANALYSIS SHZZT

LAB KAMW: CALIF.A1AL.LAB. CASE NO: D'••'
SOW NO.: 784 QC RPT.$ . j
LAB SAMPLE NO.: .2 14 9 4 -(. DATE: -

LEMENS IDETIFIED AND -ASURED

__ATRIX: XXNTS: NZ/KG: ... . . . .DRY WEGT=

ELEMENTS. .=THOD
2. ANTKIONY....P U f
"3. ARSENIC ..... P (.
5. BERYLLITM...P <
6. CAMIU. . . .. P
8. CHROMUM... P
16. COPPER ...... P .-S 12 .LEAD ........ P
15. MERCURY .... Cv
16.NICXEL ...... P "'In ____

19.SILVER .... P
21.THALLIUM ... F
24.ZZNC ........ P P
25. CYANZDE ..... C <_______

COMMENTS:

ZCP Interelement and background corrections applied? Yes.

AA ccrrections consist of Zeenan effect backroku=nd correct4ion
on Perkin-Elmer 3030 inst--uzments and correction of backTround
absorption bý D2 lamp on Vari=n 875 instr-uments. Corrections
are applied before generation of raw data.

FOOTNOTZS:
WR - not required by contract at this tize
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection lLmit, report the value in brackets (ie.FlO]).
Indicate the analyr.Ical method used with P (for !Cý/Flane AA),
F (for furnace), or CV (for cold vapor).

V - Indicates element was analyzed for but not detected. Report wi-h
"the detection limit value (e.g., <ICU).

E - Indicates a value estimated or not reported due to the presence cf

interference. Explanatory note included on cover page.
S - indicates value datermined by Method of Standard Addition.
R- ndicates spike sample recovery is not within control limits.

• - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for =et-hod of standard

addition is less than 0.995.
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SEG&G ID NO.

MODIFIED PI.ORITY POLLUTANT LIST
(EC & G Subcontraat No. C85-130761-KAM-177-85)

INORGANIC ANALYSIS SHEET

LAB NAME: CALIF.ANAL.LAB. CASE NO: ,
SOW NO.: 784 QC RP P$
LAS SAMPLE NO.: .V-1 ?4-- DATE:

.LEM2S IDENTIFIED AND MEASURED

MATRIX: ____ __UNITS : MG/KG
DRY WEITGET

ELETONIS. .METhO D
2. ANTIMONY .... P X'2 '
3. ARSENIC ..... P
5. BERYLLIUM...P </7 T;
6. CADMIUM ..... P
8. CAOMIUM .... P .. ._
lO.COPPER ...... P
12. LLEAD ........ P
15.?ECtR=Y .... .CVU
16.NICKEL ...... P
3.8. SELENUM .... P ____

19.SILVZ•E...... P

24.ZITNC ........ P ,,P_
25.CYANIDE ..... C < __

CCI-'h=S:

ZCP :ntel'elenent and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
cn Perkin-Elmer 3030 inst.--=ments and correction of background
absorption by 02 la=p or. Varian 875 instruments. Corrections
are applied before generation of raw data.

'FOOTNOTES:
"N-R - no- re=ired by contract at this time
Value - If the result is a value greater than or e•u-l to the

instrument detection limit but less than tý. contract iýquired
"detection limit, report the value in bracku . (ie.[i0]).
Indicate the analytical method used with P or ICP/Flame AA),
F (for fu.-nace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
"the detection li=it value •e.g., <IOU).

-- Indicates a value estimated or not reported due to the presence of
interfere~nce. Explanatory note included on cover pale.

S - Indicates value dete---ined by Method of Standard Addition.
R - Indicates spike sa=ple recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.

- :ndicates the czrrelaticn coefficient for method of standard
addition is less than 0.995.

4 2.
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EG&G XD NO.

XODI TED PRMIORTY POLLUTANT LIST
(EG & G SUbcontract No. C85-130761-FA.-l.77-85)

INORCANIC ANkALYSIS SHEET

LAS NAME: CALIF.ANAL.LAB. CASE NO: •"1//
SOW NO.: 784 QC RPT
LAB SAMPLZ NO. :_TE:

ELEMNTS IDENTIFIED AND MEASURED

MA 'AZX: N)C iVeA ;7- UNITS: \UG/L

ELZ nS..METHO2. ANTIMONY .... P</ ,.'
3. ARSENIC.....PS5. BERYZZZLIM. .. P <.
a. CHROMIUM ... P - r

10.COPPER ...... P P
12. LEAD ........ P < -2
15. MERCURY....CV
16.NICYXL ...... P
is. SELENIUM .... P _______

19-.SLVER ...... F <2 1. TRALLIUM,. .... F• !-
24.ZINC ........ P
25.CYANIDE. .... C

COMMENTS:

-CP interelenent and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instr-entzs and c-rrect.*on of background
absorption by D2 lamp on Varian 875 instruments. Corractions
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract rea-zired
detection limit, report the value in brackets (ie. [c•).
Indicate th.e analytical method used with P (for :CP/Flane AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Repo-r w-h
the detection limit value (e.g., <1OU).

E - Indicates a value estimated or not reported due to the presence cf
interference. Explanatory note included cn cover =age.

S - Indicates value dete-.ined by Met-hod of Standard Addition.
i R - Indicates spike sample recovery is not within control li&its.

Indicates duplicate'analysis is no within control li-mits.
+ - Indicates the correlation coefficient for =ethod of standard

addition is less than 0.995.

1 24t6
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EQ&G ID NO.

MODIFIED PRIORITY POLLUTANT LIST
(EQ & G Subcontract No. C85-130761-KAkM-177-85)

INORGANIC ANALYSIS SE=T

LA.B HAME; CALIF.AXAL.LA.3. CASE NO: "49
SOW NO.: 784 QC RPT.#"± ZTet
LkS SAMPLE No.: DAT'4 -1$ D•T-.2-E:-

ELEMNTS IDE21TIFIE AND )zASUnD

MATR.ZX: N..cZLVe7-7 UNITS: UG/L

ELE2-ENTS . ýTOD2. ANTIMONY .... P•<0
3. ARSENIC ..... P
5. BEYL=tJM... P < _ __

6. CADMIUM ..... P < O
S8. CHROMI UM .... P

10.COPPER ...... P
12.LEAD ........ .P
15.MERCURy .... CV
16.NICZEL ...... P18. SELEINUM .... P<_ '
19. SILVER ...... P <

• 21. THALLIUM .... F <{•
24.ZINC ........ P __ 7_ ____

25. CYAZNIDE. .... C

:CP Interelement and background corrections applied? Yes.

AA ccrrecticns consist of Zeeman effect backciround correction
on Pe,.Xkin-Elmer 3020 instrments and correction of background
absorption by D2 lamp on Varian 875 instr--ments. Corrections
are applied before generation of raw data.

FOOTNOTES:
N-R - not required by contract at t.his time
Value - if the result is a value greater than or equal to the

instrment detection limit but less than the contract required
detection limit, report the value in brackets (ie.[10]).
Indicate the analytical method used with P (for !CP/Flame AA),
F (for furnace), or CV (for cold vapor).

U- Indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <1OU).

- Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

1 S -- Indicates value determined by Method of Standard Addition.
R - indicates spike sample recovery is not within control limits.
S* - Indicates dutlicate analysis is not within control limits.

- - ndicates the correlation coefficient for method of standard
addition is less than 0.995.

2 6q6/
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SZEG&G ID NO.

MODl'=D PRIORITY POLLTJTANT LIST
(EG & G Subcont.-act No. CBS-130761-KAM-177-S5)

INORGANIC ANALYSIS SHZT

LAB NAME: CALIY.ANAL.LAB. CASE NO:_______
SOW NO.: 784 QC RPT.# 7Q
LAB SAMPLE NO.: . -4 P'.--/ DATE: __-__-_

EIMCWTs IDENTIFIED AND MUASR=D

MATRIX: .__ ,_____ UNITS: HG/XG
DRY WEIGLT

EfLEMNTS. .METHOD
. 2. AKTI]ON1 Y....P 43V q

3. ARSEWIC. *e%. .P 4-
5. BERYLLIV...P < 0,so CADXIUX*0....P <O
8.* CHROMI'UM .... P./
10.COPPER ....... P P__,_-
12*LE.AU * * .... &P

5.1XERCURY....C7
lS. SELEN4IU3M. ...

19.SILVER ...... P I ,
21. THALLrIM.... .F F
24* ZINC*....... P
25.CYANIDE. .. ..C

COMMENTS:

ICP Interelement* and background corrections applied? Yes.

AA corrections consist of Zeeman effect backgro-xnd correction
en Perkin-Elmer 3030 instruments And correction of background
absorption by D2 lamp on Varian 875 instr.ments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.ilo]).
Indicate the analytical method used wHth P (for _C./.lame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Repo_-r wit.h
the detection limit value (e.g., <lOU).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates valut determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within cont.ol lizits.

Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient !cr method o! st.andad

addition iu less =an G.D95.

2777
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XG&G 1D NO.

.. ~MOD=TZD PRTORZTY POLLTANTI.T. LST '"

(EG G Subcontract No. CBS-130761-2F"I.-177-85)
INORGANIC MANLYSIS SEET

LA SNAME: CALTF.ANAL.LA3. CASE NO:
SOW NO.: 784 QC RPT.
LAB SAMPLE NO.: ,/..3 h'4

Ei MN-TS IDENTFIED AND MEASURDZ

1XXlRZX: (___ o__ q_____ -ITS: XG/XG
DRY I4EGHT

EZIN-T~S. . PrTZO D
2. AT-r1ONY....P
3. ARSENIC ..... P
5. BERYLLIUM... P

-•_~~~ *. CAIDaMiV.. .P , 0. "
8. CHROMIUM .... P
1O.COPPER ...... P_,__ ___:12" LF-EAD *. ....... P"
is 1M.ERCUR. . . . P .

is. SELZII.Ux .... P O,
19.SILVM ...... P
21...AL M .... F
24.ZINC ........ P
25.CYANIDE ..... C 'C__.__/

COM!T. S :

:CP Interelement and background corrections applied? Yes.

AA co.-rections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instr*_ments and correction of backgr-ound
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.
FOOTNOTES :
YR - not required by contract at this time
Value - If the result is a value greater than or equal to the

Sinstrlument detection limit but less than the contract required
detection limit, report the value in brackets (ie. C[0))•
Indicate týhe analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - ndicates element was analyzed for but not detected. Report wjth
the detection limit value (e.g., <1OU).

Z -Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover paqe.

S - IndIcates value deter-ined by Method of Standard Add.tion.
R - Indicates spike &ample recover" is not within control limits.
* - Indicates duD-iicats analysis is not within control limits.
+ - Indicates t-he correlation coefficient for method of standard

addition is less than 0.995.
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SP1EE SAMKLE RECOVERY

LAB NAME: CALIF. ANAL. LA3S. EG & 0 ID

/r-AIleec -RI-o9
DATE: ~qp

MATRIX: .TUITS: ppb

COMPOUNDS CONTROL SPZXD SAMPLE SPIXED R
METALS: LTInT SAMPLE RESULT ADDED

% R RESULT (SR) (SA)(SSR)
ELMENTS. .METHOD

2. ATIMONY.... P 75 TO 125 co/
3. ARSENIC.....P 75 TO 125 (aQ
5. BERYLLIKM...P 75 TO 125 q. </
6. CAMCIUM.....P 75 TO 125 V 7
8. CHROMIUM .... P 75 TO 125
10.COPPER ...... P 75 TO 3.25 q L-

12. LEAD ........ P 75 TO 125 I, ______

15.MERCURY.... CV 7S TO 125 A/ i,..-
16.NXCLEL ...... P 75 TO 125
18.SZLENC.UM .... P 75 TO 125
19.SILVER ...... P 75 TO 125
21.THALLIUM .... F 75 TO 125 <•.OS24. ZXNC ........ P 75 TO 125 /'-
25.CYAKIDE.....C 75 TO 125 .. __ /1 - .

-- :OOMMEXTS :
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DUPLICAT"E SA)!_Lr. RECOVERY

LAB NAYe=": CA1.17. ANAL. LABS. EG & G ID NO.:

DATE:~± &
MATRIX: - UMITS: ppb

COmpOtNDS CONTROL. SAMPLE (S) DUPLICATES (D) RPD
" TALS: L,=T

E:MENTS.. METHOD
2. ANTIMONY....P 0/_3. ARSENIC ..... ? =77•0
5. B-7RYLLIUM.. .P
6. CADMIULM ... P
8. CHROMItM .... P
io.COPPER ...... P _ -27..V
12. LEAD........ P 7
1s.MERCURY ... CV "j --
"16. NICL...... .P _________18. SELENIUM .... P 75•
19.SILVER .. . .. <P
21.THALLIUM ... F <-
24.ZINC ........ _______-_ P_-
2 5. CYA.4IDE ..... C C,,,. .,____
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EG&G 7ID NO.

MODII•m, PRIORITY POLLUCTA.1T. LIST '
(EG & G Subcontract No. C85-130761-KAM-177-85)

INORGANIC ANALYSIS SHEET

L .•B NAME: CALIF.ANAL.LA3. CASE NO:
SOW NO.: 784 QC RPT.# jI,4'
LALB SAMPLE NO .:_____ DATE: ___-4___

E= M DLTZID AND MEASTMED

N.TRZX: U______ NITS: MG/KG
DRY h7GET

ELZENTS.,* METOD
2. ANTINMONY....P Z.
3. A.SENIC.....P
5. BERYLLI•M. . .P 0
6. CHRMIU .... P

10.COPPER......P
12.LEAD.... . . P -
15i. !CURy. . CV
16. NICKEL ...... P, •-.• '• •-

18.SELENIUM .... P
19.SILVER ..... P <
21.THALLIVM .... F F,-
24.ZINC ........ P
25.CYAANIDE.... .C

COMZMNTS:

ICP Interelement and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Corr-ections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (is. tlC•).
Indicate t2e analytical =elthcd used with P (for ZCP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <IOU).

E - Indicates a value estimated or not reported due to the presence oc
interference. Explanatory note included on cove= paae.

S - Indicates value determined by Method of Sfandard Addition.
R - Indicates spike sample recovery is not within control li=its.
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

-- itio.n is less than 0.995.
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-; EG&G ZD NO.

MODIFIED PRIORITY POLLUtANT LIST

(EG G Subcontr-act go. C85-130761-KAX-177-85)
INORGANZC ANA"YSIS S 17T

LAB NA.M: CAIF.AXAL.LA3. CASE O: t
SOWNO.: 784RPT.#
LAS SAM=PLE NO *: a) '_ , - i/ DA•TZ: --

ELEMENTS IDENTIFIED AMD ?zASVR=D

YUN •,'TRX: L'/,AU. OjfUNIS: Mo/Kr

DRY WEZGET

2. ELMEAT .... O

3. ARSENIC.....P _ .
5. 3ERYLLZM ... P -. 1'
6. CADMIUM ..... P

: a. CIOMIUM....P t,,, 7
S~~10. COPPER .....

-- " • " Il •LEAD. . ... .. . /.,

15. MERCURY... CV
16.NICEL ...... P

19.SILVER ...... P
24.ZINC ........ P

25.CYAN DE ..... C

-- •- C"nterelement and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 la=p on Varian E75 inst-runments. Corrections
are applied before generation of raw data.

FOC"TNOTZS:
KR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contzract required
detection limit, report the value in brackets (is. [10).
Indicate the a ynat1ical method used with P (for ICP/Flame AA),
F (for furnace), 2r CJ (for cold vapor).

U - Indicates element wai. analyzed for but not detected. Report with
the detection limit value (e.g., <10U).

"E - Indicates a value estimated or not repo.-rted due to the presence of
interference. Explanatory note included on cover paqe.

S - Indicates value deternined by Method of Standard Addition.
R - Indicates spike sarple recovery is not within cont.rol limits.
• - Indicates duplicate analysis is not within control limits.

S d-coelation coefficient for method of standard
addition is less than 0.955.
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EG&G ID NO.

-- =." MX001= P=OPZTY POLLUTANT ..

(EG & G Subcontract No. C85-130761-.XAM-177-85)INORGANIC ANALYSIS SIMET

LAB NAME: CALIF.AANAL.A3. CASE NO: .2'.'
SOW NO0.: 784 QC RT $1
LAJ SAXPLEW 4.: . /'-~ _____

SEXES DMTZ D AND 1ZAS=RED

MATRIX: ,UNITS: MG/Kc
DRY s.ZMGTT

2. ANTIMONY....P 3U ,)
3. ARSENIC.....P ,
S. BEYLLnM...P E •-
6. *CAMUUM. . P. ... P "
8. CHROMIUM .... P10.C0PPZR ...... P •
12.LEAD ........ P
5.MERC.RY.....CV j

16.NZCKEL ...... P F- _SIlS.SELENIM. .... P e0. 7) -ý
-9.SILVER ..... P < r___ _,

2 1. THALLT3X16=.... F ____

24.ZINC ........ P ___ ,_
25.CYANIDE.....C f,

COMMINTS:

ICP Interelemant and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correcti.on of backg-round
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
KR - not required by contract at this ti=e
Value - If the result is a value greater than or equal to the

instrzument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[lO]).
Indicate the analytical method used with P (for ICP/tlame AA),
F (for furnace), or CV (for cold vapor).

U - Indicar-es element was analyzed for but not detected. Repo.rt with
the detection limit value (e.g., <IOU).

Z - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Add-.tion.
Indicates spike sample recovery is not within control limits.

* - Indicates duplicate analysis is no' within control limits.
+ - Indicates the correlation coefficient for me*.od of standard

addition is less thin =.an5.
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ZG&G ZD ItO.

SMODMZD PRZORrTY POLtUTANT LIST
(EG & G Subcontract No. CBS-130761-KAM-177-85)

IlNRGANIC ANALYSIS SET

LAZ NAME: CALIF.ANAL. LX. CASZ NO: _._____
SOW NO.: 784 QC M.* •"' -•

LAB SAMPLE NO.: 14,'3-4 DAMT. ___-__-__,

ELEMmTS IDz2r=TZZ AND WTASMED

* M?~~.X=: __ _____ UNITS: XQ/KGDRYa WZIGHtT

EZM=NTS.. METOD
2. ANTIMONY .... P
3. ARSENIC.....P
5. * '•YLLI'UM...P -54-,
6. CADMIUM ..... Pa • CHROMIUM. . . .. ,_,
10.COPPER ...... P
12. Z t ........ P P *i" 1-5.MERCURY .... CV ' I•, J
1- I .NIC XEL ...... 2 _7c"

S19. SILVE ...... P
2 1.."A•ZM..
2 4. Z IN C ........ F
25. CYANIDE ..... C

CO.-NTS:

ZCP Znterelement a&nd background cor-rections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by 02 lammp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - It the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, rero-t the value in brackets (ie.[10]).
indicate the analytical method used with P (for ICP/Flame AA),
F (for fu--nace), or CV (Zor cold vapor).

U - :ndicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <1OU).

E - indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standardi adiitin iS ie- a-'--.- 0.9

1 .q, .q ie
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EG&G tf NO,

XODZ7=D PRIORITY POLLTANT LIST
(EG A G Subcontract No. CSS-130761-MMA.-177-85)

INORGANIC ANALYSIS STE;T

LAB NAM•: CAITF.A2L.LA3. CASE NO: _ /-q___
SOW NO.: 784 cc M.#- .zLus SAXLZ No0 .: C /..?-4, ! /I D=: .. -,,,'/

Z sMN IS DEf'I"ZFINDAND 1-A.S'O=

S3.Y WZIGZT

"2. ART•ONY .... P
3. .SENIC ..... P
3. BERYLTLX...P
6 * CADHafM.e . . . P
8. -CHRO?'M1 .... P10. COPP=R ...... P

S" 12 .LEAD ........ P /
15.M:zRCUY .6...CV "<r,••16-xTC.. *•*-,
is.smun ..... P .

i ~~19 .SILVER ...... P' L ,-T /2 1 - THALIT(X ....

24. Z=NC ........ P /-
25. CYANZDE ..... c _ .

CO•NTS:

ICp Interelement and background corrections applied? Yes.
AA corrections consist of Zeeman effect background correction
on Psrkin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection linit, report the value in brackets (ie.C[l0).
Indicate the analytical method used with P (for ICP/Flame AA),
7 (for fu.rnace), or CV (for cold vapor).

U - indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <10U).

£ - indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Met-hod of Standard Addation.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.
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EG&4 ZD NO.

MODZtD FRZORVIT POLLUANT~T
(EG & G Subcontract No. CSS-120751-KAM-177-85)

NKORGAN'ZC AN)ALYS= Sx=E

LAB NAME: CALIY.AR...LAB. CASE No: al?4
SOW NO.: 784 QC RPT.# -- .
LAB SAXPLE NO.:;-~ fr DATE:

ELEETS DENTZFED AND MASUMD

MA&TRZX: VxA. JN•ZUNITS: MG/XG
MDRY WIGET

S • S • •"F.ET OD
-- 2. ANTIMONY .... P

3.• ARSENIC ..... P
5. BERYLL."U.H .. P
6. CADIM.I' .. . . P< ,
8. CEROM1M. ... P
10. COPPER ...... P
12.LEAD. ...... . .

15.lMERCURY .... CV 0
16. NICKEL ...... P
" 18. SELnM .... P
19.SILVER ...... P
21. TH-AL•IUM.... F
24.ZINC ........ P
25. CYANIDE ..... C 7775 _7

comlNTS:

IC? interelezezt and background corrections applied? Yes.

AA corrections consist of Zeeman affect background correction
on Perkin-Elmer 3030 instruments and correction of backlground
absorpzion by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection licit but less than the contract required
detection limit, report the value in brackets (ie.[i0]).
indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
"the detection limit value (e.g., <1ou).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - indicates value dete.i-ned by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within cont.rol limits.
+ - Indicates the correlaticn coefficient for method of standard

addition is less thaen 0.995.
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Appendix 0, Exhibit 5

2,4-0 and 2,,.5-7 by EPA Methcd 8150

CAL I.D. mruKg (t•m) 2,4-0 M2lK_ (DD& 2,4.5-)

-1 i,"•-o/ 89O 1400
-2 / r Az-'- 920 1300
-4 ir I -0/ 1100 1600
-5 /'-d4 -o' 990 1200
-6 ., -r- o 12C0 2400
-7 R[" ,-oz- 0.18 0.50
-7M5 (0.05) 0.26 (160%) 0.73 (460%)
-7MSD (0.05) 0.27 (15C%) C.70 (40C•)
-8 / -, - <0.01 0.014
-9 <. C.01 0.01

21591-1,MB <0.01 <0.01
-1 - 360 770
-2 280 610
-3 <0.01 <0.01
-4 <0.01 <0.01
-5 - <0.01 0.011
-6 - <0.01 <0.01

21484-2MB <0.01 0.06
-2 ," f:-,o <0.01 <0.01
-9 r 0.17 0.54
-10 ,r .r-c•C-',7 <0.01 <0.01
-11 I<£-c", (0.01 <0.01
-13 7-Aý -0'/ <20 <2.0

21413-IMB <r.01 (0.01
-1 7'- /-- <1.0 (0.2
-2 - <0.01 <0.01
-3 < (0.01 <0.01
- 5 '' • 0.05 0.17
-7 Of .- o <0.01 (0.01
-8 '<' '"- (0.01 <0.01
-11 'r !'- 0' 0.02 0.06

Phencx7 Acids
Reanalyses

21349-MB <0.005 <0.005
-MBS or MS 50 ppb 0.051 0.067

7RX C.c!9 0.220
-7MS (50 m•b) 0.C77 t76%) 0.260 (t-.,)
-7M550 (50 ppb) 0.0102 (13C%) 0.420 (d^S23

CcForna , nctic-i Labcrctcr'es, Inc.
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Appendix 0. Exhibit 6

CREOSOTE

Creosote (the 'coal tar' variety) is a mixture of
polynuclear aromatic hydrocarbons used as biocide/biostat
in the preservation of wood. Most of the principal
components of the mixture are priority pollutants. We have
examined both commercial creosote and the chromatogram in
the reference cited in K. McKay's letter of December 23,
1985 and compared these data to the raw mass chromatograms
raw Quain Lists for the samples IT-NCBC-RI-01 and IT-NCBC-
R2-01. There are a variety of polynuclear aromatic
hydrocarbons present in thi samples. Nevertheless, it is
our conclusion that it is impossible to say that the
creosote profile is present in the data. We base this
conclusion on the low amounts of 2-methy. naphthalene and
fluorene in one or both of the samples. Further, our own
creosote data shows that phenanthrene dominates anthracene
by a factor of greater than 6 to 1 in creosote. This does
not occur in the cited samples. The data does not rule out
the presence of creosote, but it is clear that the bulk of
polyrnucleer aromatic hydrocarbons came from other
hydrocarbon sources and further that the analysis for only
"creosote" is not pcssible.
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@0 Appendix 0, Exhibit 7
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