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Mo, 19 continued:

capability to treat dioxin-contaminated soil and may be considered for ,
full-ccale coil rectoration at USAF HC sites. Sensitivity analyses of six .

variables (gcozraphic location, soil quantity, electrical power prices,

lator, canital equipment use charge and transportation) were performed to
estimate cost for conditions other than those found at !HCiLC. The process ‘
m1y nave application for treatment of more easily pyrolyzed organic ;
compounds such as semiveclatiles, pesticides, and polychlorinated :

biphenyls, as uvell as sone inorganics. v o .

Y,

This recpcrt is orzanized into two volumes: Volume I presents the final
report on tae performance of 2n advanced electric reactor for use in
cecuntaninating sc¢il centaining Herbicide Cranee, Volume 1II presents
supplementary analytical data and historical information that supports the
the research findings reported in the first volume.
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ﬁ
g SECTION I

N INTRODUCTION

N A.  OBJECTIVE
;
§ . The objective ot this program is to demonstrate the feasibility of i
i using a thermal-pyrolysis technology for soil cleanup and restur%tion of a ;
3 Herbicide Orange (HO)-contaminated site at the Naval Construction Battalion

i Center (NCBC) at Gulfport, Mississippi. This program is under the 1
% sponscrship of the Air Force Enginecering and Services Center (HQ AFESC), %
3 Tyndall Air Force Base, Florida. The objective is twofold: ?
4 - i
: 1. Perform a field demonstration with a pilot-scale unit at the NCBC

E location using the Advanced Electric Reactor (AER) process owned

i by the J. M. Huber Corporation of Borger, Texas. The AER is a

S
<

high-temperature fluid wall reactor.

b - 4

-

g 2. Provide technical evaluation and cost estimates for full-scale

X

ﬁ cleanup/site restoration using the AER technology, which would '
'* i

provide information to compare this technology with others.

A specific goal of this technology testing was to reduce the total

isomers of tetra, penta, ancd hexachlorodibenzo-p-dioxin and respective

isomers of polychlorodibenzofuran to less than 1 part per billion (ppb).

The overall soil treatment goal of the demonstration was to reduce the

level of contaminants to criteria acceptable to Headquarters, U.S.

Lnvironmental Protection Agency (EPA) to facilitate the delisting of the

s0il under the anspices of the Resource Conservation and Recovery Act
(RCKA) i 1976, an amended by the lHazardous and Solids Waste Amendments

(HSWA) of 1984, |

The AR ficld demonstration was one of wwo technologies selected for
the Air Porce Smalt-S.4te Demonstration Program. Those technologies are

being evaluated for decontamination treatment of former Department of

EXTRD P ET S S PSS TSNS Y Y. T R Yo N R N T T

3 \\‘-‘p'\.‘ e % 3 ) \ 5 o p ‘v'-.'\-'\-u XY % N0
/J‘,‘-ff.(‘\‘ -( J\,\-J' - ‘ -f' ot *W*JJ‘{\




A
¥ O e

PR

{l‘(t‘ i

pefense (DOD) HO sites. The purpose of the research demonstrations is to

o,

x

» X,

provide actual field data on the feasibility of the technology so that

Pe
X

scaleup and cost-effectiveness can be determined for future restoration

22

3 . L
j» efforts. The other small-scale technology undergoing research is a thermal
DS ,
'ii desorption process being performed by the IT Corporation (ITC) at NCBC and
?: Johnston Island (Pacific Ocean). Results of these tests appear in separecte -
11
i reports.
'M“' -
e
. B. BACROROUND

ey
F 2 I A

-

NCBC is a fenced, limited-access military installation. It is a
land arca of several square miles located approximately 2 miles from the

Gulf of Mexico, and is uapproximately 20 {eet above sea 1evel.

P

»

Approximately 12 acres at NCBC served as an HO storage site. The

" £ T e, N
W
N

s

. storage site was stabilized with Portiand cement approximately 30 years

Y

x

ago. The stabilized soil provided a hardened storage area for heavy

<

N supplies aad equipment. Over the years, additional fill materials (shell,

8,

rock, soil, asphalt, and tar) were added to the storage area, providing a

TS cover of up to several inches over the cement-stabilized soil. Through
:2 use, the contaminated site is now about 18 acres. During 1980, retention
-’

j{ basins were constructed or the storage site to prevent migration of

) dioxin-contaminated soils offsite by surface runoff. Currently, the

:: storage site within the fenced perimeter is a restricted area and is not
::: usoed.

".a

¥

) . SCOVE

5; Volume 1 of this report presents the results of a pilot-scale

;i pyrolysis process to treat NCBC soil contaminated by polychlorodibenzo-=
; r-diosing and polychlorodibenzofurans and presents a cost estimate for
o~

k‘ full-scale remedial action by this process. This volume presents

;2 appendices to document supporting data.
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APPENDIX A

REQUEST FOR AND EPA AUTHORIZATION LETTERS FOR AIR FORCE
ENVIRGNMENTAL RESTORATION TECHNOLOGY, RESEARCH, AND TEST
EVALUATION PROGRAM AT NCBC

Exhibit 1. Transmittal of Technical Information for USAF Research
and Test Loaluation o i i et e e e

Exbibit 2. EPA Authorization Letller ... ...t iieieeranerecnnanssensona
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Appendix A, Exhibit 1
n : bece: K. L. Falconer %:
éQ EGRGIQM\O.M: ' F. C. charty K .
T. H. Smith ==
P.O BOX 1625, IDAHO FALLS, IDAHO 83415 0. L. Uhl "‘tfg?"A
Central Files

H. D. i1ldams File
March 14, 1935

Mr. Paul des Rosier

Dernty Chairman, Dioxin Disposal Acvisory Group
irsivonmental Protection Agency

431 M Street SW

Washington, DC 20460

j TRANSMITTAL OF TECHNICAL INFOGRMATION FOR USAF RESEARCH AND TEST EVALUATION
‘ -HOW-4-85

Near Mr. des Rosier:

Based on previvus discussions with the Diorin Disposal Advisory Group (DDAG)
and following the guiagance provided by DDAG, EG&G Idano, Inc. has prepared
the attached document for review by DDAG. The document presents technical
information concerning the Pesearch Test and Evaluation activities of the
United States Air Ferce (USAF) Environmental Restoration Program for former
Herbicide Orange storaye sites.

Captain T. L. Stoddart, USAF, Engineering Services Center, (HQ AFESC) has
arranged for a presentation of this information to the DDAC in Washington,
DC, on March 21, 1985 at 1000 hou-s. Representatives of EG&G Idaho, Inc.
and its subcontractors, the IT Corporation and J.M. Huber Company, will be
present to provide additional infermation or answer questions as they arise.
Encloced are eleven copies cf the document for you to distribute at your
discretion.

Gn bhehalf of the USAF Engineering Services Center and our subcontractors,
v are pleased to present this information to you and will look forward to
further ciscuscions on March 21, 1985, 1f questions arise prior to that
Gule, nloase contact meoat FTS 583-17€3 or K. L. Falconer at FTS 583-15%89,

Very truly yours,

i

H. D. Williams
Senior Program Specialist
Hazardous Waste Program
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March 14, 7985

Mr. Paul des Rosier
HDW4-85

Page 2

ag

Enclosure:
as Stated

cc: 1. Aoki, DOEZ-ID
. Cook, EPA
Kleveno, EPA
McGraw, EPA
L. Stoddart, Captain, USAF
0. Zane, EG&G Idaho (w/o Enclosure)

K.
J.
T.
J.
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- R LT Appendix A, Exhibit 2
e § L2 3N UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w8 ! WASHINGTON, D.C. 20460 e
s oy WJ |
lh‘.i“‘? Ll .
i
o APR 75 1085
0N OFFICE CF
::~": SOLID WASTE AND EMERGENCY RFSPONSE
;?w Cclonel Rebuert Boyer
T} i10 AFE3C/RD
ﬁﬁ Tyndall Air Force Basc, FL 32403
! \,‘,
Eﬁ Dear Colanel Boyer:
Y
A Wwe havre reviewed your decument entitled “Environmental
EJ} Rostoratien Technnlogy--Research and Test Evaluation,®
o informing the Envitonmental Protection Agency (EPA) of your
s intent to trecat soils contaminated with 2,3,7,8-tetra-
‘":_ chlorndibenzo-p~-dicoxin (2,3,7,8-TCDD). W: underestand that
o y»>1 wish to conduct a saries of research tests on less than
e 1,700 pounds of sojl (lers than two tons, or two cubic yards)
L ¢nontaminated with approximately 200 ppb of 2,3,7,8-TCDD.
Y The 2,3,7,8-TCDD-contaminated soil is located at the Naval
o Construction Battalion Center (NCRC), Gulfponrt, MS, the aite
-ﬂﬂ of the rescarch tests. We also understard that you plan to
v destroy tho 2,3,7,8-TCOD in the soil by testing two treatment
Yo units for approximately three to five weeks. The two units
i are: 1) therm»)l pyrolysis using the Advanced Electric Reactor
developed by the J. M. Huber Company, and 2) thermal desorption
followed by ultraviolet light destruction, developed by the
1T Corporation. Pecause the destruction tests are boing
conducted for research purposes, you have requested a waiver
from notificatinn under 40 CFR Part 775.
i~ On March 21, 1985, the Dioxin Disposal Advisory Group (DDAG)
AN met with the U.<. Air Porce to discuss the details of the planned
ot rescarch and esalvwation studies. As a result, the DDAG determined
;ﬂ‘ that the proposal involves potzantially feasible technologies, that
b rhe tcchnical, safoty, and environmental factors have been
Sv adequately addressed, and that the research activities will provide
:ﬁ“ uscful information in the destruction of 2,3,7,8-TCDD-contaminated
N 50415, Thus, a research walver from the notification requirements
NN undor 40 CFR Part 775 is hereby granted to the U.S. Air Force
N (HQ AFESC) t» conduct the research tests. The waiver is being
>N grantcd since the quantity of soil is small, the equipment being
!% used for the vescarch is pilot scale, and the tests to be conducted
O are of short duration. If testing should continue beyond
e, July 15, 1285, the effective date of the RCRA dioxin regulation
Y (50 FR 1978-2006; January 14, 1985), the activities will be
::-’\ subject to the provisicns of that rule,
L
=
'J:-{
bV
e
X
° 7
N
re
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vour research at Johnston lsland, however, will occur after
July 15, 1987%. As such, it will be subject to the RCRA dioxin
listing. As discussed with memners of your staff, EPA is )
proceeding with the preparation of 2 researc@ development and
demonstration permit. If you have any questions, please feel

free to contact Dr. Poward Fribush, Office of Solid Waste, on
(202) 475-6678.

ARSI L LA IR o

Sincerely yours,

>

CES D

=
o2

/.JL"E{Q“WM MoCruw )

Jack W, McGraw
Acting Assistant Administrator
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co: Japtain Terry Stoddart
1 APESC/RDVW
Tyndall Air Force Base
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APPENDIX B

REQUEST FOR AND EPA AUTHORIZATION LETTERS
FOR DIOYIN-CONTAMINATED WASTE DISPOSAL

PEET T 0T RGO

L

R Exhibit 1. Notification of Disposal of TCDD (Dioxin)
A Contaminated Waste from Air Force Environmental
Restoration AcLivities ...ttt ittt ieeneeenseenens 11

"o, Exhibit 2. EPA Authorization Letter ... et ettt it eeenennannnns 14
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& DEPARTMENT OF THE AIR FORCE
L&) WEADGUARTERS AW FORCE ENGINEERING Ant BIRVICES SENTER
!,: TYMOALL AIR FOACE BASL. ¥L 32403
o
¢ 24 June 85
"
o
b Reply to attn oft RDVW
}j
ﬁ subj: Herbicide Orange Waste Disposal; Letter of Transmittal
hal]
TO: Commanding Officer
Naval Construction Battalion Center

- Gulfport, MS 39501
'f‘g code 470
2
rm
I *
@ 1. Please find attached copies of documents pertaining to the disposal

ot Herbicide Oranpe contaminated wastes that resulted from HQ AFESC/RDVW
.‘\‘y research projects at the Naval Construction Battalion Center(NCBC).
::'_\ Tab #1 is the TOSCA notification submitted to the Envirommental
N Protection Agency. Tab #2 is the Environmental Protection Agency letter
“ authorizing the Air Force to dispose of the described waste.
W
W) ¢« The exact number of drums scheduled for disposal will be determined on the
:’ last day of packing. The total number of drums will be less than that
N, stated in the permit applicaticn. The reduced number of drums resulted
.:: from waste compaction that reduced the total volume to be disposed. The
) description of the waste is accurate. the only variation is that the
M soltrol solvent described will be shipped as a solidified material.
" the solidification step was a requirement stipulated by Rollins inc.
~
o
o
.4 -
o 3. The peneration of the described waste material is a one time only action
:: telated to our research at NCBC, No additional disponsal requirement is

proje eted,
~
) 4, Should you have questions please contact me at (601)-864~0056.
Ty T
:‘: Terry 1. Stoddart, Capt, USAF, BSC attch B S
-~ Project Manaper tab #1 TOSCA letter
S tab #2 EPA authorization
o
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DEPARTMENT OF THE AIR FORCE

HEADGUARTERE 1N FORCE ENGINEEMNG AND 37 AVICES CENTER
TYNOALL AIR FORCE BABE. FL 32402

APR 25 1085

ATTH OF

SUsXCT:

,\n"a

Notification of Disposal of TCDD (Dioxin) Contaminated Waste from Air Force .
Enviromeental Restoration Activities

10:

Mr. Jack McGraw

Acting Assistant Administrator for
Pesticides and Toxic Substances

U.S. Envirommental Protection Agency

Wateraide Mall

401 "M" Street, S.W.

Washington D.C, 20460

1. The U.S. Air Force Installation Restoration Program {s involved with two
major research activities at former Herbicide Orange storsge sites. The
purpose of this application/notification 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
sampling is being conducted at the Naval Construction Battalion Center (NCBC),
Gulfport MS and Eglin AFB (EAFB), Fort Walton Beach FL, to determine the
profile and extent of contamination. Follow on phases involve testing soil
decontamination technologies at NCBC.

2. Application for approval is made for disposal of TCDD contaminated waste
under provisions of 4O0CFR, Part 775, 190(b). Disposal will be sccomplished
prior to 15 Jul 85.

a. Nape and address of firm: HQ.Air Force Engineering & Services Center
Engineering and Services Laboratory
(HQ AFESC/RD)
Tyndall AFB FL 32403 6001
ID No. FL 1570024124

b. Sfte 1: Naval Construction Battalion Center, Gulfport MS, ID
#M52170022626.

Site 2: Eglin AFB, Fort Walton Beach FL. ID# FL572024366.

¢. Point of Contact: Capt Terry L. Stoddart
HQ AFESC/RDVW
Tyndall AFB FL 32403
(904) 283-2942

d. A review of current analytical data indicates the maximum levels of
2,3,7,8 TCDD contamination in soils from NCBC and EAFB is 300 ppb. The

average concentration in these soils ranges from 20-30 pgb. Based on these
data we anticipate that the drummed waste will contain substantially lower
concentrations of 2,3,7,8 TCDD. The soil is also contaminated with varying
concentrations of 2,4,D and 2.4,5T, ID Nos. DO16 and DO77, respectively.

12
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* o W

d. Quantity of Waste: The first phasc of soil sampling at NCBC resulted
in the generation of 27 drums of contaminated clothing, The subsurfece
sampling scheduled for NCHC in early May will generste another 22 drums.
Similar sctivities at EAFB are anticipated to generate 2 drums of
contacinated clothing. The follow on phase of the project, which involves
testing of soil decontamination technologies, scheduled for Jun 85, will
generate approximately 54 drums of contaminated clothing. Curreatly, no
technology demonstrations are scheduled for Eglin AFB FL. Oue of the
technologies scheduled for demunstration at NCBC will produce 75 gallons of
dioxin-contaminated solvent. The solvent, Solitrol®, fs a petroleum product
manufactured by Phillips. The solveni has a flashpoint of 185°F, pH 7, and a
copper strip corrosion 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 waste to be disposed consists of 125 drums
of contaminated chemical protective equipment and two drums of contaminated
solvents.

e. All waste will be packaged, labeled, and transported in accordance

0 with existing EPA, DOT, and state regulations. Wastes will be disposed by

3 {ncineration at Rollins Environmental Services, Inc., Deer Park TX, EPA ID No.
TYXD0O551141378.

f. Status of Waste: The 27 {iber drums of contaminated wastes are stored
in a open-sided metal storage shed at NCBC The shed has a concrete “loor.
It is surrounded by a 6 foot hish chain link fence topped with barbed w re.
The drums are stacked one high on wood pallets and covered with 6-mil plastic
sheeting. This storage facility 1s located inside the contaminated area,
which is surrounded by a fence and posted as a restricted area. Waste
presently generated will be stored in a similar manner until pickup for
transportation to Rollins Envirommental Services, Inc., which is scheduled for
the last week of Jun 85.

3. Your time and effort for consideration of this approval request is

appreciated. 1If questions should arise, please contact Capt Terry Stoddart,
Headquarters Air Force Engineering and Services Center, Engineering and

Services Laboratory (HQ AFESC/RDV), Tyndall AFB FL 32403-6001; (904)

N W *QILY 3 5 3 5 s XML NS AT RW (s =

283-2942.
v cc: EG&G ldzho (Mr. Williams)
) JAMLL E VAM ORKELD] U.S. EFA, Reglon &
Doputy Diroctor of & Mr. DesRosien, EPA/ORD
Engineering & Services Latavrrayy Mr. Kleveno, EPA/HRSD
Mr. Cummins, EPA/OSWER
] 325CES/DEEV
AD/DEV
! NCEC/Code 470
I
: Int cc  AFESC/DEV
;
)
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Exhibit 2
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BRTRPPE,
\!
_

WH-562B/H. Fribush/hit/5242K/475-6726/05-23-85/02/ht/26

. I S
o e ]

z
.

MAY 3| 1585 )

Mr. James R. Van Orman
Deputy Director of

Engineering & Services Laboratory .
Department of the Air Force _
Deadquarters Air Force Engineeriny arnd Sevvices Center
Tyndail Air Force Base, FL 32403

R, AR o o

'
s

x

—~
>F

N
o Dear Mr. Van Orman:
3 4/  We have reviewed your letter of April 25, 1985, informing
- ‘s_-the Znvironmental Protection Agency (EPA) of your intent to
5_ "~ disposec of waste materials contaminated with 2,3,7,8- ]
#s . tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). We understand that :
2 you have about 125 drums of 2,3,7,8-TCDD-contaminated clothing
b and two drums of 2,3,7,8-TCDD-contaminated solvent. We also
’ urderstand that you wish to dispose of this waste by ircineraticn
! at Rollins Environmental Services, Deer Park, Texas.
KN .
The Agency's Dioxin Disposal Advisory Grcup (DDAG) has no
objections to your planned disposal. wWe recommend that the
& incirerator be operated under the conditions that have demonstrated

-

a destructior and removal efficiency (DRE) of 99.9999 percent
for PCBs.

A

g
-

ﬁ If you are urnable to proceed with the planned disposal

o or if you choose an alternative method, please be advised that

fu you are reguired to submit a new notification prior to disposing
t of 2,3,7,8-TCbb-contaminated waste raterials. It should be

o noted that, etter July 15, 1985, the effective date of the RCRA
ﬁ listing recyulation (50 FR 1978-2006; January 14, 1985), which

b designates certain 2,3,7,8-TChD-contaminated wastes as hazardous,
N, you will be subject to the provisions of that rule. If you have
" any yuestion:s, pleasc feel tree to contact br. Howard Fribush,

Ottice of Solid waste, on (202) 475-6726.

Sincerely,

Y IN Y

Jack W. McGraw
Acting Assistant Administrator
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APPENDIX C

PUBLIC NOTIFICATION AND LOCAL NEWS ARTICLES ON TECHNOLOGY,
RESEARCH, AND TEST EVALUATION PROGRAM AT NCBC

T AN,

= - ot
afs

;1 Exhibit 1. The Daily Herald, Friday May 24, 1985 ...........ccovvvunnn 17
3 Exhibit 2. The Sun, May 25, 1985 ...ttt ittt ieaeaennosnearoannss 18

Exhibit 3. The Daily Herald, May 29, 1985 ... . i, 19

l—‘j.
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Exhibit 4. The Sun, June 6, 1985 .. ... ittt ietnerrorrennsonnenas 20
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PUBLIC NOTIFICATION

Notice is hereby given of thd
public avallability of & Toxic Sub-
stance Control Act (TOSCA)
document titled “Environmaental
Restoration Techologigs: Re-
search Test and Evaluation’ cov-
ering work to be conducted by tha
United States Alr Force, at the
Naval Construction Battallon
Center, Guifport, Mississippl. The
documaent, available for review at

" the Guifport-Harrison Couc?. L
213t Avenus, Guifport,

brary,
Mm" !pp'o

procedures,
is of research to

Laboratory. Air Force En_?lm-r-
ing and Services Center,
AFB, Flocids. The research i
the most
etticient, cost-gftective meth-
od{s) of removing environmental
contaminants h":.m soil. Fo:. ot
tions beyond cope
document, pisase contact the Db
of Public Atalrs, AR
Engineering and Servical
C.ﬂf',

yndall AFS8,
32403, Telephone: (704)

A Fbrg,
| V-7 adv. 2.4t
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Appendix C, Exhibit 2

© i FPermifs
— o for sail

tests not
needed

By TOM CHARLIER
STAFY wrITEZR

The U.8. Alr Force will not
need Missisaippi
environmental permits to
Carry out testing next week on
dioxin-contaminated soil at
the Gulfport Seabee Center,
state officials said.

The Pollution Control
Permit Board, which was .
briefed Tuesday on work to be
done at the base, will not
require the Air Force, or its
two contractors in the work, to
undergo the normal .
Permitting procedure, said .
Jack McMillan, who heads the
Bureau of Pollution Control's
solid-waste section.

‘The two companies selected
todothe testing — J.M. Huber
Co. of Atlanta, and the IT
Corp. of Washington, D.C. —
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equipment to the base in
Prepdration for the work,
which {2 scheduled to take
place June 5. The contractors
willtest experimental
methods involving the use of
heat and chemicals to remove
dioxin from sofl.

“Right now, we don't see
any reason for issuing a
permit, because 1t's just such
a minute amount (of dioxin)
they’ll be dealing with,"
McMlllan said.

. The state, however, wij]

1 § require permits before any

© | tull-scale cleanup effort begins
- &t the site, he added. - :

© Bgt. Jim Denny, a -
spokesman for the . 4
Engineering and Services
Laboratory at Tyndall Afr
Force Base, Fla., sald the Air

. . | Force has provided the

P e " | Bureauof Pollution Control

) Wwith corplete detalls of the

p work, which he said will not
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Air Force's
dioxin tests
won't require
state permits

By TOM CHARLIER
Staftf Writer

The U.S. Air Force will not
need Mississippl environmental
permits to carry out testing next
week on dloxin-contaminated
8oll at the Guifport Seabee Cen-
ter. state officials said.

The Pollution Control Permit
Board, which was briefed Toies-
day on work to be done at the
base, will not require the Air
Force, or its two contractors !n
the work, to undergo the normal
permitting procedure, said Jack
McMillan, who heads the Bureau
of Pollution Control's solid-
waste section.

The two companies selected to
do the testing — J M. Huber Co.
of Atlanta, and the IT Corp. of
Was'.iagton, D.C. — have begun
dellvering equipment to the base

in preparation for the -work;

which Is acheduled tn take place
June 5. The contractors will test
experimental methods involving
the use of heat and chemicals to
remove dioxin from socil.

“Right now, we don't see any
reason for {ssuing a permit, be-
cause f{t's just such a minute
amount (of dioxin) they'll b¢
dealing with,” McMillan satd.

The state, however, will re
quire permits before any ful
acale cleanup effort begins.

Sgt. Jim Denny, a spokeama
for the Engineering and Service
Laboratery at Tyndall Afr Fore
Base, Fla, sald the Alr Fore
has provided the Bureau of P¢
lutlon Contrel with complete d
tally of the work. . ... .-

.....

‘Tne soil to be tested is on a
sealed-off 12-acre portion of the
base where thousands of drums
of Agent Orange, a herbicide
used to defoliate jungles during
the Vietnam War, were stored
from 19268 to 1977. The herbicide
contained dioxin, a contaminant
produced during its manufac-
ture, which remains in soil at the
site as a result of leaks.

Dioxin has been shown to be
extremely toxic In laboratory
studies, with dosea of as little as
3 parts per trilllon producing
cancerous tumors in test
antinals, according to some re-
searchers. But the substance's
effects on humans are not fully
understood.

In =0il samples taken at the
Seabee Center, dioxin has been
detected in concentrations of up
to 200 to 300 parts per billion.
According to the Centers tor Dis-
ease Control in Atlanta, a con-
centration of 1 part per billion in
soil is sufficient to warrant con-
cern.
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gventual cleanup of 4 aite
where the herbicide Agent
Orange was stored.

Bpecially -suited workers
from IT Corp. of Knunville,
Cenn., were scheduled late
last night1o begin treating so:!
9 a1 uatested device designed

e puggse and desroy dlomin
X rf Lo une of heat, u‘

apd uitraviobey
e wtihadbosn ¢
rescheduled from afternoon to
nighttirme because of the heat.

Later this moath, crews

Co. of Borger, Texas. are
slated to demonstrate an
experimental process using &
device known as an advanced
electrical reactor. That
procesa destroys dtoxin with
extrerely high temperztures.

Both firmse are under
contract with the U 8. Alr
Force o process & total of

~ Agency s»d the

-3. Department of Energy to
Identify & "'useful technology "
to treat contaminated soil at
three military instailations —
the Guifport base. Egiin Alr
Furce Base. Fla ,ana
Johnaton [sland. 'ntne
Western Paciilc Ocean.

With the testa. “"we 1l be able
to determine whether or not it
will be economically feasibie
Lo clean up the sits, " Alr Porce
Maj. Jim Heaberg sald.
It now costs between 3500
and 8$1,000 & cubic yard to
dlrposs of contaminated sol) at
| Mgh-tech incinerators
. the country.

ihe sol! may
. Weler & less-expensive
[ -afternative, the Alr Fores
sifleinls said.

Workers begin

decontammaﬁm
| dmxm-%amien i
| soil at §mw

frow another firm. J. M. Huber

b-4-%5

RIS B

Syt ]
'Ammdh ar
million sarmarueq for the
research effort — which
inciudaes sou} sampiteg wnd
other monitoring sirvady done
At the three bases - wiil be
apent in Gulfport. The higher
coats are attributed to the
Prodiema posed by the unique
&% MMM offietals

- dear s .

R en .15.;.,..,
against the
problem,” said Wayne R.
Mathia, aa EPA engineer.

poa
grevel and erushed ehell,

Agent Orange. used to
defoliate fungies during the
Vietnam War, was storad st a
13-acre site on the Seabee
Center detween 1968 and 1977,
nomnmmmm
l-ptuunhuolahurrcm
were amonig the 1.4 million
l‘lugudt’um .
Wasd-Syuraing
W“W‘}mrﬂw -
"Disxin, » typreduct of the

sutremely toxic in tewts on
lsboratory animals. So(l
sampies at the lormer storage
area have revealed dioxia
concentrations of as high as
200 parts per billion — wel}
above widely estabitahed safe
levels

The storage area s sealed
off, and stake and federat
utficials contend no significant
comtamination has been (ocnd
off the aite.

The testing st the Seabee
Center must be completed by
July 18. KPA and tae
m~.‘w‘“.‘ - -

’hmn-cmhnuﬂvu '
the usual hasardove waste
permit requiremants fcr the
tasting untl) that date.
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APPENDIX D

TEST PLAN FOR HUBER'S AER DEMONSTRATION TEST AT NCBC
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TEST PLAN TO DEMONSTRATE HURBRER'S
ADVANCED ELECTRIC REACTOR ON
DIOXIN CONTAMINATED SOILS AT

GULFPORT, MISSISSIPPI

HUBER TECHNOLOGY

J. M. HUBER CORPORATION

P. O. Box 2831
Borger, Texas 79008-2831
(806) 274-8331
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TEST PWAN TO DEMONSTRATE HUBER'S

ADVANCED ELECTRIC REACTOR ON
DIOXIN CONTAMINATED SOILS AT
GULFPORT, MISSISSIPPI
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1, INTRODUCTION

This test plan provides a detailed description of Huber's plans
to conduct a test for the research and test evaluation of the
Advanced Electric Reactor (AER) to treat soil contaminated with
Herbicide Orange at the Naval Construction Battalion Center
(NCBC) in Gulfport, Missicsippi. This test will be conducted

under contract to EG&G Idaho, Inc., Idaho Falls, Idaho.

Huber will transport its mobile 3" AER to Gulfport,‘Mississippi,
and process approximately 1,000 pounds of soil containing the
toxic 2,3,7,8 tetrachlorodibenzo-p-dioxin (TCDD) at NCBC. The
actual test will require about 30 to 40 hours of operation and be

performed on June 24 and 25, 1985,

In September 1383, Huber embarked on an aggressive program to
demonstrate the capability of the AER to decontaminate soil. This
program includes the treatment of soils contaminated with HCB,
PCB, carbon tetrachloride, octochlerodibenzo-p-dioxin, and TCDD.
The Gulfport test represents a.continuation of this demonstration

process.

All of the tests conducted to date have been successful in
destroying the contaminate being tested while protecting the

environment.
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These results clearly demonstrate the extremely high destruction
capabilities of Huber's AER process and its intrinsic safety

advantages over conventional treatment methods.
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2. PROCESS DESCRIPTION

Huber's hazardous waste treatment process is based on the

Advanced Electric Reactor (AER) shown in Figure 1.

The reactor employs a new technology to rapidly heat materials to
temperatures in the range of 4000°F using intense thermal radia-

tion in the near infrared region. The reactants, which can be

S LA W O W K A A B, S v e W W T WA Tw W ¥ A

gaseous, liguid, or solid form, are isolated from the reactor
. core walls by means of a gaseous blanket formed by flowing
: nitrogen radially inward through the porous core walls, Carbon
electrodes are heated and in turn heat the reactor core to
incandescent so that the heat transfer is accomplished by thermal
radiative coupling from the core to the feed materials. The only
feed streams to the reactor are the solid, liquid, or gasecous

wastes and the blanket gas--nitrogen.

Destruction is accomplished by pyrolysis rather than oxidation;
therefore, typical products and by-products produced by incin-

eration such as carbon monoxide, carbon dioxide, and oxides of

R A a Ao G s A A S A A cDmNE ¥ OB L A a o W

nitrogen are not formed in significant concentrations. The

principal products of soil borne PCB destruction using the Huber

P e e

process are hydrogen, chlorine, HCl, elemental carbon, and a

granular, free-flowing, solid derived material.

Figure 2 is a simplified process diagram of the HTG process as

aAn Mmoo

configured for solid hazardous waste destruction. The solid feed

B

stream is introduced at the top of the reactor by means of a

‘
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metered screw feeder connecting the airtight feed hopper to the
reactor. Nitrogen is introduced primarily at two points in the
reactor annulus. Prior to entering the reactor, the nitrogen is

preheated up to 1000°F using an electric circulation heater.

The sclid feed passes through the reactor where pyrolysis occurs

at temperatures between 3500° and 4500°F. After 1leaving the

}
i reactor, the product gas and waste solids pass through a post-

reactor treatment zone (PRTZ).

The PRTZ provides for additional residence time but primarily

cools the gas tc less than 1000°F prior to downstream particulate

cleanup.

Solids exiting the PRTZ are collected in a solids collection
vessel which is sealed to the atmosphere. Any additionzl solids
in the product gas are removed as the gases enter a bag house.
Ary residual organics and chlorine are removed by passing the
product gas through activated carbon beds just upstream of the
emission stack. The extremely small amount of process gas in the
Huber system (150 scfm for a 25,000 ton per year plant) makes it
economical to use absolute post reactor gas

cleaning as 1is

provided bv the accivated carbon beds. The organic, particulate,

and chlorine frece product gas composed almost entirely of nitro-
gen (some moisturc) is then emitted to the atmosphere through the

process stack.
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For the Gulfport test, Huber will use the Toxbuster unit which is
the same AER that was used for the on-site demonstration in Times

Beach, Missouri. A schematic of the Toxbuster trailer is shown

R e o e g

in Figures 3 and 4.

T T BTV Rl s 08 it

L
Iy

This unit, shown in Photographs 1, 2, 3, and 4, 1is Huber's

smallest reactor arnd has an inside core diameter of three inches
and a heated length of approximately three feet. This unit is

installed in a covered truck/trailer to provide mobility and is

used for proof-of-concept experiments and on-site demonstrations

svch as the Gulfport test. E

B e e v AR - W

SHUTDOWN PROCEDURES

TS . & & aa e a

Normal and emergency shutdown cf the AER process is relatively

simple. Normal and emergency shutdown censists cf the following:

A

Turn off power to screw feeder.

2. Visually verify that no material is being fed to the reac- &

Y S a—
[
.

tor.

Close valve which isolates the screw feeder from the

o w - v w
(€]
.

reactor.

4. Pemnve fecd tube from reactor and place in a plastic bag

— ™ e

{using Level C2 personnel protection).
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Turn off power to reactor.
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-
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The nitrogen purge remains on the reactor until the reactor

temperature is about 200°F (normally this will take about

¥
I
]

Es

three to four hours). After the reactor is cooled to less

.1
a

than 200°F, the nitrogen flow is stopped.
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! 3. ACTIVITY SCHEDULE

The current schedule is based upon the Gulfport test being A

performed in June 1985. Figure 5 highlights the planned activ-

ities during June.

During the week of June 10, the Toxbuster will be packed in
anticipation of transportation to Gulfport later in that week.
Upon arrival at NCBC, the reactor will be located on Lot 42 near
the clectrical service pole which was installed to provide
480~volt, three-phase service to the Toxbuster. Because purified
i nitrogen is a necessary part of the AER process, a cryogenic
nitrogen trailer will be placed adjacent to the AER. The 1loca-

tions of these units on Lot 42 are shown in Figure 6.

Oon June 17, the Toxbuster trailer will be leveled, power will be

connected, and minor reactor assembly will be performed. Four

Huber personnel will be on site to perform these tasks.

' On June 18, the feed system will be installed and nitrogen will
be hooked up to the trailer in anticipation of a shakedown test

on June 19.

During the shakedown test, the Toxbuster will be brought up to
: approximately 4100°F to identify any problems that may have
) resulted from transportation of the system. If any repairs are

' required, they will be performed on June 20 along with other

39
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remaining test preparations. The remainder of the demonstration

personnel will arrive at Gulfport on June 20.

On June 21, final test preparations will be performed. In
addition, an overall pretest meeting will be held with all test

participants. The agenda for this pretest meeting is shown in

Table 1.

The coordination meeting is a necessary function used to ensure
that all par:icipants in the test are fully aware of their
responsibilities. As shown on the agenda, this will include a
brief review of the emergency procedures, health and safety
procedures, and run plan. A checklist will also be given to each

participant so that he can verify that all of his duties will be

performed at the proper time.

Preparation of Gulfport soil to be used in the AER test is being
done as a lower tier subcontract by IT Corporation. By June 22,
IT Corporation will have the AER feed bin loaded with approx-

imately 1,000 pounds of Gulfport soil that is free~flowing (about

1% moisture content) and -35 mesh.

On either June 22 or June 23, four individuals will be required
to transport the filled feed bin to the AER for installation
above the reactor. Prior to transporting the feed bin from the
contaminated area, its cxterior will be decontaminated. Trans-

portation will require the use of the following personnel:
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TABLE 1

Agenda For Pretest Meeting

Introduction and Overview

Review of Run Plan

Specific Participant Responsibilities
Health and Safety Review

Emergencies and Contingency Plans
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1. A crane driver.

2. An individual to drive a pickup truck in which the feed bin

will be transported.

3. Two operators in Level Cl protection equipment to install

the feed bin on the reactor.

After the feed bin has been set in place above the reactor, the
Toxbuster will be oft limits (caution tape will be placed on all

entrances) to individuals not wearing the following protection

equipment (defined as Level C2 protection): b

1. Standard safety equipment (i.e., hard hat, safety shoes, &

safety glasses).
2. Ventilated Tyvek coveralls. "

3. Cotten gloves.,

4., PHalf-face masks with organic, vapor, and Hepa filter car-

tridges.

The actual test will begin at 8 a.m. on June 24. Approximately
three hours before the test is to begin, the lead operator and
process engineer from Team 3 will bring the Toxbuster to operat-

ing conditions. The test is scheduled for completion during the

afternoon or evening of June 25. Under normal circumstances, the
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test should require about 30 to 40 hours to complete; however,

unforesecen problems may cause the length of the test to be

extended. .

Decontamination procedures will begin on June 26. Towards the
end of the same day, TT Corporation will take wipe samples for
analytical verification that no dioxin is present on any of the

AER equipment.

Verification of these tests is expected on 1lhurrday, June 27, for
final disassembly and locading of the Toxbuster equipment for its

return to Borger on either June 28 or June 29,
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4. DETAILED RUN PLAN

Attachment 1 is a detailed run plan for the proposed test.

In the event of inclement weather or an emergency, operation of

the Toxbuster will cease after emergency shutdown procedures

(described in Section 2) are performed. The decision to stop %

operation of the Toxbuster will be made by the Field Coordinator.

I1f operation of the Toxbuster is stopped for any reason (i.e.,

weather problems, equipment hreakdown, etc.), the continuation of

the test will be determined by the EG&G on~site Project Director. @

Attachment 2 summarizes the test conditions. As shown, approxi-

mately 1,000 pounds of soil contaminated with Herbicide Orange ¥

i
o
T

o

3

will be processed. Huber expects between 100-200 parts per
billion of 2,3,7,8-tetrachlorodibenzo-dioxin {TCDD) in the
feedstock. The concentration of TCDD and other products in the

feedstock will be determined by the verification subcontractor.

For the proposed test, the following run conditions will be

maintained:
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ITEM __VALUE
Reactor Core Temperature °F 3500-4500
Nitrogen Rate, scfm 6~10
Feedstock Charge, Lbs 1,000
Feed Rate, Lb/Min 0.4-0.6
Estimated Bag Filter Catch, Lbs 10
47
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5. PRCJECT STAFFING

Figure 7 is a field team organizational chart for the personnel
involved in the Gulfport test. As shown, this project organiza-
tion requires six professionals and seven hourly personnel and
consists of two groups under the general direction of the field

coordinator.

The process operations team, under the direction of the process
operations leadier, 1is responsible for the operation of the AER

and recording of all process operating parameters.
The industrial hygiene team is responsible for monitoring the
activities of the process operations team and ensuring its safe

operation,

Because the test is toc be performed around the clock, sufficient

manpower 1is required for shift work, The industrial health

engineers will work 12-hour shifts during the test.

Attachment 3 is a detailed description of the activities to be

performed by all participants during the test.
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o

48

Z

L AN 0

e

[
)



L0

d0LVH3d0 JOLVI IS0 201V3d0
yLvO viva vIvO
$53000d S$$37202d $53002d
JOLVA30 201VIId0 201V330
ov3i? - avi7 VIZE)
YN NON3 SN 2010230
S$§3000d $53000d $5300dd ASONVLS
SNOILVY 340 SN0/ V340 SNOILVIIJ0 JONF "HNF
$53003d $S37000d §S3002d HITTIH MLTVIH
£ WV3L 2 WriL ! WP3L 1013 LSNON/ WISLSNON/
IV IZE) WP3L
SNOILPIdO INFIOAH
S$53002d 20721 SNON!
JOLIVIINOIINS
e |___ | @oumwieoon
71/ NO ailiilsd 9LH
dOLIFN0 1937 0¥
93793

49

¥

< .

A aad

SO W Ny P
N KRS 0
RN Y i

Ay

"
~

)

LT !

-
A

“nta
-('.k'.-c

LN
%

-

”

" al_.“-

s

DA,
Py
.

"

TN AT LA 4T
“(‘\'z_:{'\_. oy




6. FEEDSTOCK DESCRIPTION AND PREPARATION

For proper operation, the AER requires a solid feedstock that has
been properly sized and dried. Specifically, this requires
solids with a particle distribution near 35 mesh and a moisture

content of approximately 1% to ensure a free-~-flowing product.

IT Corporation has been retained as a2 lower tier subcontractor to
Huber to perform feedstock preparation. Current plans require
that IT Corporation complete all feedstock preparations by June
22 and load Huber'c feed bin with approximately 1,000 pounds of a
frec-flowing, -35 mesh mixture of Herbicide Orange contaminated

Gulfport soil.

Huber anticipates the following mixture will make up the 1,000

pounds of feedstock provided on June 22,

DESCRIPTION CONCENTRATION
Concrete 21%
Sand/Gravel 45%
Shell 31%
Asphalt 1%
Tar 2%
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7. DATA SAMPLING

During the test, Huber will be gathering information that will
describe the operating parameters of the AER process. All
sampling and analytical tests will be performed by the verifica-
tinn subcontractor. Huber anticipates a visit (in Borger, Texas)
from the verification subcontractor to work out specific eguip-
ment neede¢ for performing sampling in Gulfport. Huber will
coordinate with the verification su'wontractor for obtaining
samples during the test. Huber anticipates this will include

roth solid and gaseous samples.

Atvachment 4 is an example of the data sheets to be used by Huber

parsonnel to record process data during the test,

The information obtained from these data sheets will be used

along with the analytical data to establish overall destruction

afficiencies. The information that will be documented as a result

of using these forms includes the following:

- Total Amount of Socil Treated

- Instan neous Soil Feed Rates

- Reactor Core Temperatures (via optical pyrometer)

- PRTZ Temperature {(via thermocouple)
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Reactor Volts and Amps

Nitrogen Flow Rates (using a rotameter)

Reactor Fower Reguirement

Reactor Pressures

Total Gas Flow Rate Exiting Process (dry gas meter)
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8. EQUIPMENT CHECK ANL CALIBPATION

Several deliberate measures are used during the operation of the
Toxbuster to maintain proper operation. As described in the
previocus secticn, several data forms have been used in previous
tests for recording process operations parameters. These records
were used to record the information in the Times Beach tests and
were quite successful. Similar forms will be used during the

NCBC tests.

Prior to the NCBC test, the entire AER process flow train will be
leak tested using a soap solution. This test is used to verify
that all connections are secure and that the entire system is
sealed. The following equipment will also be calibrated accord-

ing to standard calibration procedures:

- Rotameters (using Dry Gas Flow Meter)

- Optical Pyrometer (using portable pyrometer)

- Screw Feeder (by weight loss mechanism and batch

esting using a clean surrogate at various

settings as a function of time)

- Other Misc. Gauges

Redundancy 1is built into the AFR design and data gathering to

ensure proper AFER operation. Proper operation of the reactor is
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verified by (1) optical pyrometer readings; (2) reactor power
consumption; (3) volt and amp readings; and (4) temperature of
the +reated material. In addition, the nitrogen flow rate is
metered at two separate points within the process. The overall
nitrogen flow is metered using a dry gas meter as it enters the

trailer, and rotameters are used toc requlate individual flows.

The flow of soil into the reactor is set by a metered screw
feeder which is calibrated prior to all tests. Instantaneous

soil feed rates are verified by an in-line weigh scale.

To ensure that all process operatlng parameters are recorded

properly, redundancy is also bullt into the process data gather-~
ing. 1All process parametar readings are taken by two separate
test participants. This procedure is used to guard against
deficiencies in the recording of data which serves as a permanent
record of the test. 1In the preparation of the final report, the
Project Director (and Operating Team) will review the process
operating data and present it in the summary of the test.
Additionally, all exceptions to this Test Plan will be identified

and discussed.

54

L
< v"r“‘,
¥

-
“f?

..ﬁ.mnu: -t*\_-\-, mx,,'u,

), ¥

xn&ﬂpgﬁpﬁ




9. DECONTAMINATION

Decontamination procedures following the test are outlined in

detail in the Industrial Realth Manual and will only be described

B

briefly.

s

SAE

—

253

Decontamination of the Toxbuster and associated equipment will be

s
1o}

performed on June 26 and 27 according to the present run plan.

Upon completion of the test on June 25, the following feed

equipment will be removed by personnel in Level Cl protection (a
description of Level Cl1 personnel protection is included in 2

Huber's Industriel Health Manual) and placed in the decontami-

nation area (located inside the contaminated area):

- Feed Tube
- Feeder ﬂ
- Feed Bin !

This eauipment will be decontaminated on either June 25 or 26,
depending on how late in the day the test ends. All decontami-
nation will be performed in Level Cl1 personnel protection.
Decontamination will be performed just inside the contaminated
zone using either stecam cleaning or washing with a trisodium
prhosphate water solution. After cleaﬁing, the equipment will be

placed on plas*ic (in a buffer zone between the contaminated and
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clean zone) and wipe sampled for decontamination verification.
Until the results of the wipe sample are available, the equipment

will remain wrapped in plastic in the buffer zone.

After the Toxbuster has been allowed to cool to ambient tempera-
tures, the treated soil collection vessel will be unhooked from
the AER process flow train, sampled by the verification subcon-
tractor, sealed, weighed, and placed in the contaminated zone (or
buffer zone). Removal of the collection vessel will be performed

in Level Cl protnction equipment.

Tmmediately after the collection vessel has been removed from the
Toxbuster trailer, IT Cofpbrétion' will enter the trailer “and
obtain wipe samples to verify that no TCDD is present., Wipe
samples o0f the feed equipment will be taken immediately after

decontamination procedures.

The results of the Toxbuster interior and feed equipment wipe
samples taken on June 25 or 26 wiil be available on June 26 or 27

so that equipment disassembly and packaging can he performed.

All materials requiring disposal will be placed in fiber drums
for dizposal by EG&G. In addition, the two 55-gallon drums of
activated carbon (Nixtox filters) will be removed from the AER
process flow train and given to EG&G for disposal. All residual
waters generated during decontamination procedures will be
drained on the contaminated test site for evaporation.

(
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10. FINAL REPORT

The current schedule reguires that Huber prepare a draft f£final

report which will be submitted to EG&G on September 3, 1985,

After comments are received from EG&G by September 16, the final

report will be issued September 30.

Contained in the final report will be the Zollowing items:

- Executive Sumnary

- Process Description

- Operating Parameters

- Review and Audit of Industrial Hygiene Plan

- On-Site Performance Summary
- Freguency of Sampling and Analytical Procedures Used
- Results and Conclusions

57

ATt T RS ATt ) / P 2 TR T K T T s N T
iw” A e R e

s




ATTACHMENT 1

Gulfport Run Plan
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RESEARCH AND TEST EVALUATION
GULFPORT RUN PLAN
REVISION NO. 2
APRIL 15, 1985

TIME AND DATE ACTION

6/22/85 Obtain Samples
Record weights
Preparatiocn

The Process Team will weigh the filter bags and the feed bin and
record these weights on the data sheets. The top and bottom of
each Nixtox activated carbon drum will be sampled by the
verification subcontractor., The feed bin, which will have been
filled with about 1,000 pounds of soil by the pretreatment
subcontractor (IT Corporation), will be installed over the
reactor by test personnel in level "Cl" protection. Feedstock
samples will be taken by the verification subcontractor prior to
feed bin installaion. IT Corporation will take two pretest wipe
samples. In addition, industrial hygiene monitoring equipment
will be set up for sampling during the entire testing period.
The equipment decontamiration area will be set up for use on
6/26/85.

05:00 6/24/85 Reactor Warmup

The process engineer and lead operator from Team 3 will bring the
reactor up to cre~rating conditions by 08:00.

08:00 6/24/85 Begin Test
Record process data

The reactor core will be maintained at between 3500 and 4500 F
for the test. Te¢n to twenty minutes is allowed for Process Team
1 to optimize the feed rate and the nitrcgen rate. The soil feed
rate will begin at about .4 1lb/m and be gradually increased tr .6
1b/m by 08:30. This will provide some time for the system to
equalize. The contro. data will be recorded every 15 minutes
starting at 08:00 and :ontinuing until shutdown.

08:50 Process gas sampling

The start of emission testing will be determined by the field
coordinator. No further process changes will take place {other
than emergency shutdown). Occasionally, the soil flow may be
stopped (for less than 1 minute) to periodically clean the feed
tube via a closed system in-line brush.
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09:25 o,, co,, CO, Stack
Aﬂalysas

The emission testing team will be taking orsat and dfaeger tube
samples at the stack. All other functions will continue.

The three process teams will operate the reactor on 8-hour
shifts.

14:00 to 24:00 6/25/8% End of Test
Samplesg

The £field coordinator will determine the end of the test. The
Process Team will remove contaminated equipment and place in
decontamination area for cleaning. The feed bin will be weighed
before it is decontaminated. The reactor and process components
will be allowed to cool overnight. Reactor emissions samples
will be taken by the verification subcontractor for later
analysis. The industrial hygiene air filters will be turned over
to the verification subcontractor for later analysis.

08:00 6/26/85 Samples

The treated solids collection vessel will b2 removed from the
AER, sampled, sealed, weighed, and placed in the contaminated
area. The Nixtox drums will be sampled. The bag filter vessel
will be dismantled, sampled, and the filter bags will be weighed.
21l weights will be recorded by the process engineer and lead
operator. Bag filter bags and other residue materials will be
placed in a fiber drum for disposal.

10:00 6/26/85 Decontamination
Samples

The Process Team will decontaminate the feed bin, feed hopper,
and feed tube. 1IT Corporation will take wipe samples on the feed
equipment, the "charge end" of the reactor, and the discharge end
of the reactor. In addition, four other surfacec will be wipe
tested. These wipe samples will be taken by the IT Corporation
for immediate analysis to <confirm decontamination of the
Toxbuster.

13:00 Decontamination
Analysis

The Process Team will decontaminate all other Toxbuster equipment
under review of the industrial hygiene engineer.

The verification subcontractor will perform the process emissions
analyses, activated carbon analyses, and air filters analyses.
1f any of these are positive for TCDD, the field coordinator will
determine if any of the "Priority 3" samples need analysis.
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ATTACHMENT 2
SUMMARY OF TEST CONDITIONS
1. Location: Naval Construction Battalion Center, Gulfport,
e ———— e e .
Misslssippl

2. Test to be conducted in cooperation with EG&G, Idaho Falls,
Idaho.

3. Date: Late June, 1985 (nominally June 24, 1985)

4. Number of Tests: One (1)

S. Feed Rate: Between 0.4 and 0.6 lb/min

6. Test Duration: Approximately 30 to 40 hours

7. Dioxin Concintration: Approximately 100-200 ppb TCDD

8. Total Quantity of Soil to be Tested: Approximately 1,000
pounds

9. Total Quantity of Dioxin to be Destroyed: Approximately 2 x

1074 pounds or 0.09 grams TCDD
10, Results Expected:

a. Greater than 99.9999% DRE or TCDD not detected in gas
phase.

b. Greater than 99.9999% DKE or TCDD not detected ir the
solid phase.

il1. Expected Reporting Date: September 30, 1985

In every rprovious demonstration test, the safety and hygiene
practices which Huber implemented have adequately protected

personnel, eguipment, and the environment. Therefore, the
procrdures shown in the safety plan (also enclosed) have been
tested and proven effective. Previous tests have verified that

during actual operation, Huber's system is completely closed.
Therefore, Level Cl protection will be utilized only when the
system is open. As presently envisioned, an open system will be
said to exist when preparing feed material, filling feed bins,
changing the treated soil hopper, and inspecting equipment compo-
nent internals.
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ATTACHMENT 3

TEST PARTICIPANT DESCRIPTIONS
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Job Title: Field Coordinator

Communications Equipment: Portable radio

Duties: The Field Coordinator has the overall responsibility to
see that the test 1s conducted according to the written test
plan. This includes coordinating the efforts of the Process
Operations Leade: and verification subcontractor. The Field
Coordinator is also the primary contact between Huber and
the Air Force, Navy, and EG&G. The Field Coordinator
addresses any unforescen problems and keeps everyone in-
formed of test status and problems. The Field Coordinator
will don LlLevel "Cl" personnel protection if needed during
decontamination procedures., Otherwise, Level C2 personnel
protection will be used.
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Job Title: Industrial Hygiene Engineer (IHE)

Communications Ejuipment: Portable radio
Duties: The IHE has the authority to stop the run if he deems a
safety hazard exists. The IHE cooperatas with the Field

Coordinator and process engineer to see that all personnel
are properly clothed with protection equipment and that
their Jjobs are carried out in a safe manner. The IFE
periodically walks through the test site and notes any
safety-related problems. During the test, Level C2 equip-
ment will be used.
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Job Title: Standby Operato} (Runner)

Communications Equipment: None

Duties: The primary function of the Standby Operator is to act
as a replacemen* for any of the operators in the event of an

illness or injury. When in reserve, the Standby Operator
assists the Indus%rial! Hygiene Engineer or will handile
miscellaneous duties. During the test, Level 72 eguipment

will be used.
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Job Title: Process Engineers - Process Operations
Py Communications Eguipment: Radio while at the top of the
< reactor
. Duties: The Process Engineers rotate with the Lead Operator to
K monitor the process at the top cf the reactor through the X
= site glass. During the one-half intervals when not at the
> top of the reactor, the Process Engineer walks through the

test site and monitors the equipment and the operators and
lends assistance and direction as necessary. The Process
Engineers re responsible for seeing that the operators
carry out their job functions as specified in their respec-
tive assignment lists. The Process Engineers have complete
responsibility for operation of the equipment, documentation
of run data, and safety of the operation. The Process
Engineers are expected to recuire Level "Cl1" uniforms when
decontamination procedures are being performed. During the
test, Level C2 protective equipment will be worn.
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Job Title: Lead Operator

Communications Equipment: Portable radio

Duties: The Lead Operator is respcnsible for the operation of
the reactor and auxiliary equipment under the direction of
the Process Engineer. He ensures that all process variables
are maintained at prescribed levels and immediatz2ly notifies
the Process Engineer if there are problems or process
conditions vary outside of prescribed limits. The Lead
Operator also keeps a log of all process changes and the
time each change occurs. By monitoring the controls, he
ensures that all equipment is operating properly. 1In the
event of equipment problems, the Lead Cperator relays
instructions to other operators via radio under the direc-
tion of the Process Engineer. The Lead Operators are
expected to require Level "Cl1" uniforms when decontamination
procedures are being performed. During the test, Level C2
protective ecuipment will be worn.
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Job Title:

Communications Equipment:

Process Data Operator

Portable radio

Duties: The Process Data Operator is responsible for real-tinme
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o

SN

gl

.1\'{

monitoring of the process egquipment during the run. He
takes periodic readings to obtain instantaneous measurements
of the feed rate ard other process parameters during the
test., In addition, he checks for cooling water leaks,
nitrogen gas leaks, etc, He immediately reports any con-
ditions that might affect ¢the safe cperation of the
eguipment to the Process Engineer. Much of the dat*a
collected by the Process Data Operator is duplication to
avoid holes 1in the overall data for proper documentation.
During the test, Level C2 protective equipment will be worn.
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ATTACHMENT 4

Process Data Sheets
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DIOXIN DEMONSTRATION

DATA SHEET
PROCESS LOG
REACTOR: DATE:
TEST NO: TEAM:
TIME COMMENTS
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NCBC GULFPORT DEMONSTRATION DATA SHEET

= PRETEST/POSTTEST CHECKLIST -~

New Filter Bags, Wt:
Filter Bags After Test, Wt:
Feed Bin Empty, Wt:
Feed Bin Full, Wt:
Feed Bin After Test, Wt:
Collection Vessel Empty, Wt:
Collection Vessel After Test, Wt:
Fiber Drums Filled After This Test:

PRETEST/POSTTEST SAMPLING CHECKLIST

Time Individual's Initial
Location/Item Sample Obtained Taking Custody

Feed Bin

Pretest Wipe Samples
Nixtox Drums, Before Test
Nixtox Drums, After Test
. Bag Filter Sample

. Treated Soil Sample

. Decon Wipe Samples

.

SNIOY Y WA
.

Feed Bin

Feed Hopper
Screw Feeder
Feed Tube

. Inside Trailer

ocoNCw

Comments

Signature(s) : v Date:
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APPENDIX E

INDUSTRIAL HYGIENE, HEALTH, AND SAFETY
PLANS SUPPORTING HUBER'S AER DEMONSTRATION
TEST AT NCBC
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INDUSTRIAL HYGIENE, HEALTH, AND SAPETY
PLAN FOR THE TREATMENT OF SOIL
CONTAINING HERBICIDE ORANGE USING
THE ADVANCED ELECTRIC REACTOR AT THE
NAVAL CONSTRUCTION BATTALION CENTER
IN GULFPORT, MISSISSYPPI

HUBER TECHNOLOGY

J. M. HUBER CORPORATION
P. 0. Box 2831
Borger, Texas 75008-2331
(806) 274-8331
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INDUSTRIAL HYGIENE, HEALTH, AND SAFETY
PLAN FOR THE TREZATMENT OF SOIL
CONTAINING EBERBICIDE ORANGE USING
THE ADVANCED ELECTRIC REACTOR AT THE
NAVAL CONSTRUCTION BATTALION CENTER
IN GULFPORT, MISSISSIPPI

Prepared for:

EG&G Idaho, Inc.
1955 Freemont Avenue
P.O. Box 1625
Idaho Falls, Idaho 83415

Prepared by:

Darrell B. Derrington, Jr., P.E., and
Jimmy W. Boyd, P.E.
Huber Technology Group
J. M. Huber Corporation
1100 Penn Avenue
Borger, Texas 79007

April 2%, 1985
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Introduction

The J. M. Huber Corporation has successfully and safely tested
the use of a new technology for the degradation/destruction of
dioxin in soil. This process, in Advanced Electric Reactor, has
been utilized to destroy laboratory prepared
octachlorodibenzo-p-dioxin in soil in two separate tests in
Borger, Texas. Additionally, a highly successful and efficient
test was recently completed in Times Beach, Missouri detoxifying
tetrachlorodibenzo~-p-dioxin contaminated soil. This technology
has also been demonstrated to be highly effective in the
destruction of polychlorinated biphenyls (PCB) and
hexachlorobenzene (HCB) in soils and other organics such as CCl4
as ligquids or on soils,

In every previous demonstration test, the safety and hygienic
practices which Huber implemented adequately protected personnel,
ecquipment, and the environment, Therefore, the procedures
detailed in this safety plan have been tested and proven
effective.

The following Industrial Hygiene, Health, and Safety Plan
addresses the wuse of Huber's Advanced Electric Reactor for
destruction »f dioxin and other similar compounds (products
contained in Herbicide Orange) in soil at the Naval Construction
Battalion Center (NCBC) in Gulfport, Mississippi.
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MATERIAL CONTROLS

In order to minimize employees exposure to dioxin, the contami-
nated soils will be transferred from the ground to the pretreat-
ment facility and then to the reactor in enclosed containers.
These will be filled utilizing techniques which prohibit direct
personal ccntact with the material and inhibit fugitive dust
emissions.

PROCESS CONTROLS

The destruction prucess is essentially a closed systam due to the
many safeguards Huber has built into the system. This includcs
the use of cl'osed feed bins and hoppers for the decontuminated
product and carefully fitted connections between the feed bins,
reactor product bins, and the air pollution contrel system (bag
filters and activated carbon beds). The closed Huber system also
operates at very lcw pressures (about 1-2 inches of water) and
thus cffers 1little potential for hazards in the event of
unforeseen operating problems

TEST AREA CONTROL

The test area will be roped off using caution tape allowing an
area sufficient to permit all of the operations which are part of
the test to occur unhindered. Access to and deperture from the
site will be carefully controlled with specifically designated
entrances and exits. Entrance into NCBC is controlled by Navy
guards, and periodical patrols of the test site will be made by
the Navy.

Two levels of precrection, Levels Cl and €2, will be utilized at
tte job site. These levels are defined as follows:

Level C1
Level Cl protection provides the following:

Personnel are to be qualitatively fitted with a full face air
purifying respirator. The fit test procedures includes the use
of isoamyl acetate or irritant smoke and will be administered by
Huber's Industrial Hygienist prior to the test.

Combination NIOSH/MSHA approved pesticide or organic vapor/highly
tovic  particulate filter cartridges or canisters will  Dbe
ut:lized. See Addendum B for care and cleaning of respirators.

Saran cocated Tyvek coveralls with complete coverhood (Ref. 1)
will normally be worn. Unzcated Tyvek coveralls may be used if
appropriate.*

VITON gloves - innur

NITPILE gloves or cotton gloves - outer
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Rubber boots (decontaminatable) to pull over leather safety shoes
or steel-toed rubber boots. :

Disposable boots - Latex
Inner cotton garment, either coveralls or long underwear

Sleeves, pant cuffs and coverhoods of coveralls, will be attached
to gloves, boots and coveralls, using duct tape.

* IF AMBIENT WORK STATIONS TEMPEPATURE IS ABOVE 70 F AND HEAT
BECOMES A PROBLEM, THE SARAN COATED TYVEKS MAY BE REPLACED
BY PLAIN TYVEK IN ORDER TO PREVENT ACUTE HEAT STRESS.
HUBER'S INDUSTRIAL HYGIENIST ON THE JOB WILL MAKE THIS
DETERMINATION.

Level C2 protection includes the use of perforated Tyvek (or
similar material) coveralls, rubber boots, cotton gloves, half
face masks using organic wvapor/highly toxic particulate
cartridges (see Addendum B for care and cleaning of respirators},

rha;drhats, and safety glasse§.

The equipment will be initially placed on a clean, uncontaminated
site situated near the test plot. Since the equipment will also
be uncontaminated at this point, all set up and equipment
installation will be considered clean and, thus, not require Cl
or C2 protection. Standard safety equipment will be used during
set up (i.e., hard hat, safety glasses and steel-toed boots).

Previous tests have verified that during actual operation,
Huber's system 1is completely closed. Therefore, Level Cl
protection will be utilized only when the system is open. Open
systems include preparations of the feed material, filling the
feed bin, mounting and unmounting the feed bin on the reactor,
changing the solids collection vessel, and inspection of
eguipment component internals. During normal operation, whenever
Level Cl egquipment is not required, Level C2 equipment will be
used.

Persons and equipment leaving the area will be decontaminated.
Extensive eguipment decontamination (i.e., steam cleaning) may be
foregcne if sampling (See Addendum C) shows less than 150
nanograms of dioxin per square meter wipe. The decontamination
procedures are listed beginning on page 5.

Personal Protection

Training

All project personnel will have been or will be trained regarding
the hazards involved in handling Herbicide Orange contaminated
soil, use and care of protective equipment, and the Industrial
Hygiene and Safety Plan. An additional site specific training
course will be provided for employees prior to initiation of site

‘v’-}.‘v}"r M H}"
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work. Prior to the test, a Safety Meeting will be held to review
procedures and key items of the Safety Plan.

HEAT STRESS

The use o0f Level C. protective gear will increase the risk of
heat stress. Because of this, a very stringent heat stress
monitoring program will be instituted.

workers in the exclusion zone will work in pairs. "Buddies" must
be alert for signs of distress and will frequently check on each
other. An additional employee assigned for decontamination will
serve as a safety watch. The Safety Watch will be dressed in
Level Cl1 when reaquired. He will monitor the activities of on
site persons, watching for signs of heat stress. The Safety
Watch will have a buddy who remains in contact with him and is
stationed in the non regulated zone.

Te T ERETMER A A e Ny Ty PN ¥ W TV § SEEERS Ty g

A shower or hose will be readily available to enable rapid cool
down of persons exposed to heat. Huber's Industrial Hygienist
will supervise rapid cool-down should it be reguired.

-

A break area will be available to allow workers to cope with heat
or coid conditions.

Depending on the ambient temperature, a work/rest regimen will be
established to enable workers to adjust to heat (See Addendum A).
At the discretion of Huber's Industrial Hygienist, work hours may
be delayed until ambient temperatures are cooler.

= e r commmme ® 3 v.c.vew v

Heat Stress Monitoring specifics are expounded upon in Reference
2.

Prior to workercs donning Level Cl personnel protective equipment,
the followina vital signs will be recorded by Huber's Industrial
Hygienist when ambient temperatures are above 70 F.

- e e e — e » s

Weight

Heart Rate

Oral Temperature
Blood Pressure

Heart rate, blood pressure and oral temperature will be monitored
each time an individual doffs Level Cl personnel protection when
the employee's work site temperature exceeds 70 F. This
' monitoring will be used along with other criteria to determine
; rest time and further monitoring needs. The method of decision
, making for these incidences is shown in Addendum A. Medical data
' will be collected and interpreted by Huber's Industrial
‘ Hygienist.

Addendurr A includes a discusszion of different heat stresses,
monitoring, and protection.
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Persons using Level Cl equipment must replace body fluids. As
workers doff Level (€1 personnel protection they must be
encouraged to drink 8 ounces of water, fruit juice or fruit juice
flavored water. Commercial electrolyte drinks (for example
Gatorade) may be used but the proper electrolyte balance can be
achieved by following the above recommendations and by generously
adding salt to meals.

MEDICAL MONITORING

The program in Addendum D will be used for medical monitoring of
Huber personnel that use Level Cl protective equipment,

A survey of the test area and trailer carrying the 3" reactor to
identifr any high noise sources was conducted. Hearing
protection is not required unless employees work for more than
1-1/2 hours in the Heat Exchanger Room when the heat exchanger A
motors are operating. &

DECONTAMINATION o

A strictly controlled contamination reductien program has been
established for both personnel and equipment. Guidelines are 3
listed below. N

Decontamination procedures will be arranged to generate as little
excess liguid as possible. Decontamination solution may be a
strong trisodium phosphate solution. The solution is prepared by
mixing 0.4 pounds of trisodium phosphate into 1 gallon of water.
As appropriate, steam cleaning may be used.

Becauce IT Corporation will already have an employea
decontamination facility set up, Huber will utilize IT's
facilities for personnel decontamination. A detailed description
of IT's emplcyee decontamination facility is contained in IT's &
Health and Safety Plan. - ”

ECUIPMENT

Every effort will be made to reduce the need to decontaminate
equiprent. Small tools, sample containers, etc. will be decon-
taminated with a damp decon solution wipe off. The procedures
used for large equipment decontamination are:

1. Purge with clean sand, when possible; 5
2. Scraps clean, and vacuum out all loose material; i
84
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3. Wash out with trisodium phosphate/water solution using

sponge and scrub brush. §Sponge rinse with clean water;
or

4. Steam clean, 1if required.

Equipment decontamination will be performed on the contaminated
site using either a trisodium phosphate solution or a steam
generator. After decontamination the cleaned equipment will be
placed in a buffer zone (adjacent to the contaminated area) until
wipe testing verfies that the equipment is clean. While in the
buffer zone, the eguipment will be wrapped in plastic.

Huber's recommended acceptable level for contamination reduction
on eqguipment is 150 nanograms of TCDD per square meter wipe
sample.
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EMERGENCY RESPONSE PROCEDURES

MEDICAL

Any worker suspected of being exposed to dioxin via inhalation, 4
ingestion, or skin contact may be taken immediately, following :
decontamination, to the designated Medical Facility and will be
examined. The need for medical attention will be determined on a

case by case basis by Huber's on-site Industrial Hygienist and :
the J. M. Huber Project Director. Blocd and urine samples may be T
collected and analyzed for appropriate parameters, namely liver
function indicators and others as designated by the on-site
Industrial Hygienist and the consulting physician,

" S Y Y 5 T AR AN

SPILL

PPN 5 S A

Any spill or release of dioxin contaminated soil will require
remedial action. In the event of a spill or other unanticipated
5 occurrence while test personnel are in Level C2 equipment, the ]
feeder will be turned off and the Toxbuster will be vacated. :
After donning Level Cl equipment, corrective actions will begin. :
Small spills will immediately be vacuumed up (using a hazardous
waste vacuum cleaner equipped with a HEPA filter) and
contaminated surfaces will be washed with soap and water. Large
spills, which require more extensive decontamination, will be
evaluated by on-site management and appropriate actions followed i
as the situation directs. Shovels, sand, absorbents, etc., will "
be maintained on-site to accommodate these situations. '

FIRE

Personnel are trained in use of portable fire extinguishers.
These will be maintained on site, The location and use of
portable fire extinguishers in the Toxbuster will be reviewed
prior to Huber's endurance/preparation run in May. Additional
fire reporting, response, and evacuation procedures at the NCBC
will be followed. A fire will require use of SCBA for personnel
protection.

A A e ¥ MRS, L_A_A_A A\ A YR 5

. e

SPECIAL SAFETY CONSIDERATIONS

~

Heat From the Reactors

—— e w e

In addition to ambient heat, there will also be heat generated by
the reactors. This will add to the heat burden on the workers,

making heat stress monitoring all the more essential when Level ' . B
Cl equipment is used.

Workers must be carefully observed and monitored.

Some of the reactor associated equipment is also a hot object
contact hazard. Because workers may have inpaired visibility and
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hampered movement due to the personal protection, it is important
to remind them of this hazard.

FALLS

The reactor must be accessed and attended by ladder and elevated
platforms. Safeguards are built into the system following
applicable O0$HA guidelines, but the wuse of the personal
protection equipment will wmake these areas and access to them
more hazardous. Therefore, workers will be advised of the

specific areas where extra precautions are required.
ELECTRICAL

High voltage electrical components are safely gquarded. However,
workers will be reminded of these potential hazards. If there is
a need {or electrical service during the test, a special pro-
tection protocol will be worked out by the Industrial Health
Engineer, the project director, and the operators so the
electrician will be protected from exposure, but will still be
able to work safely with the electrical gear.

INDUSTRIAL HYGCIENE MONITORING

There are no formally established Industrial Hygiene Mornitoring
procedures yet developed for workers potentially exposed to

Herbicide Orange containing dioxins, IT Corporation is
responsible for the eguipment: to be used for the air monitoring
program, Huber recommends the use of Industrial Hygiene

Monitoring (i.e., personnel and area sampling) to determine
airborne indications of potential exposure. Addendum C contains
the ‘recommended Industrial Hygiene Monitoring equipment and
frequency of sampling. IT Corporation samplers will be placed in
the work area by the Huber Prcject Director or someone he
designates .ud will be placed in locations or on persons most
likely to be exposed to dioxin (i.e., near feed bin at top of
reactor). Analysis of samples should be a modification of the
procedure used for stack sample analysis and wipe sample
analysis.
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CLASSIFICATION, MEDICAL ASPECTS, AND
PREVENTION OF HEAT ILLNESS

Introduction

Weather conditions are a serious consideration in planning and
conducting site operations. H -, humid weather can cavse
physical discomfort, loss of efficiency, personal injury, and in
the extreme, can be  life threatening. The worker is highly
susceptible toc these effects due to the wearing of protective
clothing which decreases natural body ventilation and hence
cooling. There are six generally recognized types of heat
illness briefly described in decreasing order of severity below.

Heatstroke and Heat Hyperpyrexia

Clinical Features: Heatstroke: (1) hot dry skin: red, mottled,
or cyanotic skin; (2) high rising core
temperature, 104.9 F and over; (3) brain
disorders: mental confusion, loss of
consciousness, convulsions, or coma, as core
temperature continues to rise. Fatal, if
treatment delayed.

Heat  hyperpyrexia: a milder form; core
temperature lower; less severe brain dis-
orders; some sweating.

Underlying Heatstroke: failure of the central drive for
Physiological sweating (cause unknown) leading to loss of
Disturbance: evaporative «c¢ooling and an uncontrolled
accelerating rise in core temperature,
Heat hyperpyrexia: partial rather than
complete failure of sweating.
Predisposing (1) sustained exertion in heat by unacclima-
Factors: tized workers, (2) obesity and lack of

physical fitness, (3) recent alcohol intake,
(4) dehydration, (5) individual suscepti-
bility, (6) chronic cardiovascular disease in
the elderly.

Treatment: Heatstroke: immediate and rapid cooling by
immersion in chilled water with massage, or
by wrapping in wet sheet with vigorous
fanning with cool dry air. Avoid over-
cooling. Treat shock if present. Obtain
emergency medical care.

Heat  hyperpyrexia: less drastic cooling
reguired if sweating still present and core
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Prevention:

Clinical
Features:

Underlying
Physiological
Disturbance:

Predisposing

Factors:

Treatment:

Prevention:

Clinical
Features:
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temperature 104.9 F, Obtain emergency
medical care,.

Medical screening of workers. Selection
based on health and physical fitness.
Acclimatization for 8 to 14 days by graded
work and heat exposure, Monitoring workers
during sustained work in severe heat.

Heat Exhaustion

(1) Fatigue, nausea, headache, giddiness; (2)
skin clammy and moist, complexion pale,
muddy, or with hectic flush; (3) may faint on
standing, with rapid thready pulse and low

blood pressure; (4} oral temperature normal
or low, but rectal temperature usually
elevated (37.5 to 38.5 C). Water-

restriction type: urine volume small, highly
concentrated, Salt-restriction type: urine
less concentrated, chlorides 1less than 3
milligrams per liter.

{1) dehydration from deficiency of water
and/or salt intake; (2) depletion of
circulating blood volume; (3) circulatory
strain from competing demands for blood flow
to skin and to active muscles,

(1) sustained exertion in heat; (2) lack of
acclimatization; (3) failure to replace water
and/or salt lost in sweat.

Remove to cooler environment. Administer
salted fluids by mouth or give intravenous
infusions of normal saline (0.9 percent) 1if
patient is unconscious or vomiting. Keep at
rest until urine volume and salt content
indicate that salt and water balances have
been restored. Obtain emergency medical
care.

Acclimatize workers using a breaking in
schedule for 1 or 2 weeks. Supplement
dietary salt only during acclimatization.
Ample drinking water to be available at all
times and to be taken frequently during work
davy.

Painful spasms of muscles used during work
{arms, legs, or abdominal). Onset during or
after work hours.
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Underlying
Physiological
Disturbance:
Predisposing
Factors:

Treatment:

Prevention:

Clinical
Features:

Urderlying
Physiological
Disturbance:

Predisposing
Factors:

Treatment:

Prevention:

Clinical
Features:

Underlying
Physiological
Disturbance:

Predisposing
factors:

Treatment:

Loss of body salt in sweat. Water intake
dilutes electrolytes., Water enters muscles,
causing spasms.

(1) heavy sweating during hot work; (2)
drinking large volumes of water without
replacing salt loss.

Salted liguids by mouth, or more prompt. ¥
relief by intravenous infusion, massage the .
cramped muscles. Obtain medical care as
reguired,

Adequate salt intake with meals., In unaccli-

matized men, provide salted (0.1 percent)
drinking water.

heat Svyncope

Fainting while standing erect and immobiie in
heat.

Pooling of blcod in dilated vessels of skin
and lower parts of the body.
Lack of acclimatization.
Remove to cooler area. Recovery prompt and
complete.
Acclimatization. Intermittent activity to
assist venous return to heart,

Heat Rash
Profuse tiny raised red vesicles (blister
like) on affected areas. Pricking sensations

during heat exposure.

Plugging of sweat gland ducts with retention
of sweat and inflammatory reaction.

Unrelieved exposure to humid heat with skin
continuously wet with unevaporated sweat.

Mild dryinqg lotions. Skin cleanliness to
prevent infection. Obtain medical care as
required.
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Prevention: Cooled sleeping quarters to allow skin to dry
between heat exposure.

Heat Fatigue-Transient

Clinical Impaired performance of skilled sensorimotor,
Features: mental, or vigilance tasks in heat.
Underlving Discomfort and physiological strain.
Physiological

Disturbance:

Predisposing: Performance decrement greater in unaccli-

matized and unskilled men.

Treatment: Not indicated unless accompanied by other
heat illness.

Prevention: Acclimatization and training for work in the
heat.
Prevention

Heat illness is not 100% preventable; however, by using ph;si-
cally and medically fit workers (no colds, sunburns, etc.),
careful planning, work distribution, and personnel monitoring,
the likelihood of heat illness can be drastically reduced. A
first planning step is to consider the weather conditions and
level of protective clothing.

Employees required to use Level Cl protection equipment will be
monitored for heat stress by the Wet Bulb Globe Temperature Index
(WBGT) technique. This methcd will require the use of a heat
stress monitoring device, such as the Wibget Heat Stress Monitor
{Renter Stokesg).

The WBGT shall be coumpared to the Theshold Limit Valves (TLV)
outlined in the ACGIH TLV's Manual (see Figure 1 on the following
page), and a work-rest regimen established, as necessary,
acccrding to the WBGT obtained. Because workers will be wearing
impermeable Level Cl protective clothing, 5 C must be subtracted
frcm the TLV's for heat stress.
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Amercan Conference of Governmental Industrial Hygienists: Cincinnati, Ohio, 1971,
Figure 1 Permissible Heat Exposure Threshold Limit Value.
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CAHFE AND CLEANING OF RESPIFATORE
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> Il INDPECTION

ol

o~ Inspect respirators after each use. Inspect a respiratcr
? that 1s kept ready fo' emergancy use monthly to assure 1t
ﬁ will perform ratisfa rily.

o On air-pur:fying respirators, thorcoc:ghly check all connec-
“ ticns for gaskets and "OF rlngs and for proper tichtress.
= Check t%e condition of the face piece and al’ its parts,
s connecting air tube, and headbands. Inspect rubber or
- elastcmer parts for pliability and signs of deterioration.

A,

Maintain a record for each respirator inspection, including

o date, ins~-ctour, and any unusual conditions or findings.

N4
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e III. CLEANING 2ND DISINFECTION

e

b3 . \ .

® Collect respirators at a central location. Brief em-ioyees

3 required to wear respiraters on the respirator progrem and

o assure thpm that they wilil always receive a clean and

\$ sanitiz resplrator. Such assurances can boost morale.

e Clearnr and dis:infect respirators as follows:

wd

‘ -kRemove all cartridges, caristers, and filters, plus

2 gasrets or seals not affixed to their seats.

(

Y

“ .

o -Remove elastic headbands.

N

fQ -Remove exhalaticn cover.

° . ,

= -Remove sreaking diaphragm or speaking diaghragm-

-3 exnalation valve assembly.
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-Remove inhalation valves.

-Wash face ©piece and breathing tube in cleaner/
sanitizer powder mixed with warm wacer, preferably at
120 to 140 F. Wash components separately from the face
mask, as necessary. Remove heavy soil from surfaces
with a hand brush.

-Remove all parts from the wash water and rinse twice in
clean warm water.

-Air dry parts in a designated clean area.

~Wipe face pieces, valves, and seats with a damp
lint-free cloth to remove any remaining soap or other
foreign materials.

Most respirator manufacturers market their own
cleaners/sanitizers as dry mixtures cf a bactericidal
agent and a mild detergent. One-ounce packets for
individual use and bulk packages for quantity use are
usually available.

REPAIRS

Only a trained person with proper toocls and replacement
parts should work on respirators. No one should ever
attempt to replace components or to make adjustments or
repairs beyond the manufacturer's recommendations. It may
be riecessary to send high-pressure-side components of SCBA's
to an authorized facility for repairs. Huber intends to
have spare equipment on hand to use in the event of
component failure. Repair of respirators will be performed
at the factory. In the event that an emergency repair is
required, a CIH will make the repairs as follows:

~Disassemble and hand clean the pressure-demand and
erhalation valve assembly (SCBA's only). Exercise care
to avoid Aamage to the rubber diaphragm.

-Replace all feulty or questionable parts or assemblies,
UUse parts only specifically designed for the particular
respirator.

-Reazsemble the entire respirator and visually inspect
the completed assembly.

~-Insert new filters, cartridges, or cenisters, as
required. Make sure that gaskets or seals are in place
and tightly sealed.
STORACE

Follow manufacturers' storage instructions, which are always
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v furnished with new respirators or affixed to the 214 of the
carrying case. In addition, these general instructions may
be helpful:

fommm

L%

~-After respirators have been dnspected, cleaned, and
repaired, store them so to protect agsinst dust,
OXNTessIve molsture, damaging chemicals, extrems
temperaturces and direct sunlight,

-l

T .

-Do not stcre respirators in clothes lockers, bench
drawers, or tool boxes. FPlace them in  wall
compartments at work stations or in a work e2cea
designated for emergency eguipment., Store them in the
original carton or carrying case,

e AR TeT s ke

-Draw clean respirators from storage for each use. Zach

unit can be sealed in a plastic bag, placed in a
separate box, and tagged for immadiate use,.
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Industrial Hygiene Sample Plan
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INTRODUCTION

Huber's required industrial hygiene test plan is designed to give
a representative, but thorough testing of both airborne
concentrations of dioxin and any surface contamination which may
occur during the tzsting.

SKAMPLE PROCEDURES

Huber recommends that air sampies be collected by using personnel
or area samplers with a sampling rate of at least 3.0 liters per
minute. Any dioxin should ke collected on a glass fiber filter.
Because TCDD has such a low vapor pressure, very little gaseous
phase TCDD is expected. For this reason, sorbert tube samples
should be obtained by placing XAD-2 sorbent tubes as a back-up to
the glass fiber filter. A sampling time of 7 hours is needed to
get the recuired 1260 li-ers. The lower detection limit for 1260
liters of air is 0.4 nanograms per cubic meter.

Pretest wipe samples should be collected on the day prior to the
Site Test. Wipe area is defined as one square meter of surface
area. In instances where the area is less than one square meter,
the area of the equipment being tested will be adequate (i.e.,
wipe down the entire piece of equipment).

The table on the following page indicates the suggested number of
samples to be taken and their location The nature cf the
samples taken, their location and sampling frequency will be
determined by Huber's on-site (ndustrial Hyqgienist.
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SUGGESTED INDUSTRIAL
HYGIENE SAMPLING PLAN

PRETEST TEST DECON

A. Feed System 3
B. Charge end of reactor 1
C. Discharge end of reactor 1 1
~ D. Air pollution control system- 1
inside first elbow
E Air pollution countrol system—2 1
discharge
F. Flat surface near reactor ~haur= 1
. G. Flat surface in discharge area3 1
i H. Additional sample : e
i - Pretest wipe sample | 1
S - Pretest wipe sample 1
|
t Air Samples
g A. Hi=-vol at control panel 1
z B. Hi-vol at tiailer door 1
i C. Perscnnel at reactor feed 1
‘ D. Personnel at reactor discharge 1

e TR e

PP PP W S )
P~ WO
. . e

o

Footnotes:

Analyze C only if D or F positive,

Analyze F only if E and G positive,

Analyze R only if G positive,

A Process Engincer's respiravor filter {(picked at random)
should be analyzed for the presence of dioxin as he has the
greatest potential for exposure.
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J. M. HUBER, INC.

Medical Monitoring Program

104

25

e e A A O e
N A R




-

CAN

Hezct Stress Monitoring

For monitoring the body's recuperative ability to exceps
heat, one or more of the following techniques should be us ?
as a screening mechanism, Monitoring of personnel wearii¥
impervious clothing should commence when the ambient tempeis
ature 1s 70 F or abova, Frequency of monitoring should
increase as the ambient temperature increases or as slaw
recovery rates are :ndicated. When temperatures exceed gs
¥, workers should ke monitored for heat stress after every
work period. The parameters to be monitored, and the
frequency of monitoring, will be determined by Huber's

lndustrial Hygienist.

CARNER ¥ K _E_ R LA 2 RN

L%y o

.

1. Eeart rate (HR) should be measured bv the radial pulse
for 30 seccnds as early as possible in the resting
period. The KR at the beginning of the rest period

: should not exceed 110 beats per minute. If the HR is

) higher, the next work period should be shortened by 10

minutes (or 33%), while the lencth of the rest period

stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the

following work cycle should be shortened by 33%.

« % _ENNENR. G,

. 2. Body temperature should be measured oraily with a
! clinical thermometer as early as possible in the
l resting period. Oral temperature (OT) at the beginning

. of the rest period should nct exceed 99 F, if it does,
. the next work pericd should be shortened by 10 minutes
5 (cr 33%1), while the length of the rest period stays the

. same. However, if the OT exceeds 99.7 F at the
I beginnirg cf the next period, the follcwing work cycle
’ should be further shortened by 33%&, OT should be
N measured again at the end of the rest period to make
\ suie that it has dropped below 99 F.

. 2. Body water loss (BWL) due to sweating should be
. measured by weighing the worker before and after
. wearing Level Cl1 personnel protection. The clothing

, worn should be similar at both weighings; preferably
: the worker should be nude. The scale should be
K accurate to plus or minus 1/4 1lb. BWL should not
' cexceed 1.5%% of the total body weight. If it does, the
worker should be instructed to increase his daily
intake of fiuids by the weiqght lost. Ideally, body

, fluids should b~ maintained at a constant level during

: the work day. This requires replacement of salt lost
; in sweat as well,

4. Good hygienic standards must be maintained by frequent

changs o0f clothing and daily showering. Clothing

. shoul? Le permitted to dry during rest periods.

: Persons who notice skin problems should immediately

- corsult medical personnel.
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‘D. Effects of Heat Stress

1f the body's physiological processes fail to maintain a
normal body temperature because of excessive heat, a number
of physical reactions can occur ranging from mild {such &s
fatigue, irritability, anxiety, and decreased concentration,
dexterity, or mcvement) to fatal. Standard reference books
should be <consulted £for specific treatment or gualified
medical aid scuyht.
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BODIFIED EPA

APPENDIX F

A CARCINOGEN ASSESSMENT GROUP'S
I'OR HERBICIDE CRANGE CONTAMINATION
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APPENDIX F
MODIFIED EPA CARCINOGEN ASSESSMENT
GROUP'S LIST FOR HERBICIDE
ORANGE CONTAMINATION

A copy of the draft "The Carcinogen Assessment Group's List of
Carcinogens, July 14, 1980," dated 1584, was obtained from EPA
(Headquarters) to review for compounds which could be associated with
Fe-ticide Urange (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

Appendi: G.
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APPENDIX G

MODIFIED PRIORITY POLLUTANT LIST
FOR HERBICIDE ORANGE CONTAMINATION
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APPEND1X G
MODIFIED PRIORITY POLLUTANT LIST
FOR HERBICIDE ORANGE CONTAMINATION

The Priority Pollutant List (PPL) referenced in Secticn 307.(a)(l) of
the Federal Water Polliution 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 Kegister (di- and tri-chlorofluoromethanes, January 8, 1981,

4o 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 poilutants in Table G-1 were
evaluated as necessary for laboratory analysis of the treated soil to
support soil restoration evaluation. The one chemical not included is
1,2-diphenylhvdrazine (PPL #37) because its reactivity rules out presence

of the chemical because of the time since the HO storage area was used.

The list is organized into six groups; purgeable organics,
liase/nentral 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 G-1. MODIJFIED PPL FOR HO CONTAMINATION

13

(2

Priority
Qf Pollutant CAS
A3 _Number Name Number
"
ol
"PJ
;é Purgeable Organics (28)
o Acrolein 107-02-3
‘““-i Acrylonitrile 107-13-1
lx: 4V Benzene 71-43=2
S 6V Carbon tetrachloromethane 56-23-5

(carbon tetrachloride)

o v Chlorobenzene 108-90-7
XY .
N LoV 1,2-Dichloroethane 107-06-2
{* v 1,1,1-Trichloroethane 71-55-6
;:: 13V 1,1-Dichloroethane 75-34-3
"' 14V 1,1,2-Trichloroethane 79-00-5
av 15V 1,1,2,2-Trichloroethane 79-34~5
.
oS 16V Chloroethane (ethyl chloride) 75-00-3
A 19V 2-Chloroethyl vinyl ether .100-75-8
:ﬁ 23V Trichloromethane (chlorcoform) 67-66-3
P 29V 1,1-Dichloroethene 75-35-4
;; 30V Trans-1,2-dichloroethene 156-60-5
RS
;} 32v 1,2-Dichloropropare 78-87-5
o 33V 1,3-Dichloropropane 10061-01-05
e 38V Ethyl benzene 100-41-4
k 44V Dichloromethane (methylene chloride) 75-09-2
t_ 44y Chloromethane (methyl chloride)
b? 4oV Cromomethane (methyl bromide)
tff 47V Tribromomethane (bromoform) 75-25-2
ﬁj 48V Bromodichloromethane 715=27-4
AL 51V Dibromochloromethane 124-48-1
;‘ B3V Tetrachloroethene 127-18-4
('.."
?& 86V Tuolene 108-88-3
I R7V Trichloroethene 79-01-6
;: 88V Chloroethene (vinyl chloride) 75-01-4
b
:ﬁ Base/Neutral Extractable Organic Compounds (45)
3 s
:r.\.
;: 1B Acenaphthene 83-32-9
Ll 58 Benzidine 92-87-5
L\ 88 1.2, 4-Trichlorobenzenn 120-82-1
oty 9B Hexachlorobenzene 118-74-1
-
s 114
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E TABLE G-1. MODIFIED PPL FOR HGC CONTAMINATION (CONTINUED)

i Priority

- Pollutant CAS

- _Number Nane Number

é 128 Hexachloroethane 67-72-1

% 18B bis (2-Chloroethyl) ether 111-44-4

* 20B 2-Chloronaphthalene 91-50-1

Ny 258 1,2-Dichlorusbenzene 95-58-1

k 268 1,3-Dichlorobenzene 541-73-1

E 278 1,%4-Dichlorobenzen= 106~46-7
28B 3,3'-Dichlorobenzidine 91-94-1

i 33R 2.4-Dinitrotoluene 131-11-3

- 36B 2,6-Dinitrotoluene 606-20-3

>

- 9B Fluoranthene 206-44-0

o 408 4-Chlorophenyl pheny! cther 7005-72-3

4 41B 4 -Bromophenyl phenyl ether 101-55-3

= 428 bis (2-Chloroisopropyl} ether 108-60-1

K 438 bis (2-Chloroethoxy) methane 111-91-1

ﬁ 528 Hexachlorobutadiene 87-68-3

" 53B Hexachlorocyclopentadiene 77-47-4

a 54B Isophorone 72-59-1

o 558 Naphthalene 91-20-3

2 S6B Nitrobenzene

)

R 628 Diphenyl nitrosamine 62-75-9

3 {(N-nitrosodiphenylamine)

i 638 Di-u-prupyl nitresamine 621-64=7

3 (N-Nitrosodi-n-propylamine)

1-: 668 bis ("-Ethylhexyl) ohthalate 117-81-7

. 678 Benzy! butyl phthalate 85-68-7

- h&B Di-n-butyl phthalate 84-74-2

i

) b9 Bi-n-octyl phathalate 117-84-0

- J0B Diethyl phathalate 84-66-2

- 71B Dimethyl phaithalate 131-11-3

- 728 Benzo(aj)anthracene 56-55-3

. 751 Benzo(aypyrene 50-32-8

) A Benzo(h){luoranthene 205-99-2

o 758 Benzo(k)fluoranthene 207-08-9

v 768 Chrysene 218-01-9

¥
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TABLE G-1. MODIFIED PPL FOR HO CONTAMINATION (CONTINUED)
Priority
Pollutant CAS
Number Number
77B Acenaphthylene 208-96-8
78B Anthracene 120-12-7
79B Benzo(g.n,i)perylene 161-24-2
80B Fluorene 86-73-7
81B Phenathrene 81-01-8
828 Dibenzo(ajanthracene 53-70-3
83B Indeno(1,2,3-c,d)pyrene 193-39-5
84B Pyrene 129-00-0
Dimethyl nitrosamine 86-30-6
(N-nitrosodimethylamine)
Acid Extractable Organic Compounds (11)
21A 2,4,5-Trichlorophenol 88-06-2
224 4-Chloro-3-methylphenol 59-50-7
(p-Chlorc-m-cresol)
244 2-Chlorophenol 95-57-8
314 2,4-Dichlorophenol 120-83-2
344 2,4-Dimethylphenol 105-67-9
57A 2-Nitrophenol 88-75-2
484 4-Nitrophenol 100-02-7
594 2,4~Dinitrophenol 51-28-5
60A 2-Mcthyl-4 ,6-dinitrophenol 534-52-1
(4,6-Divitrc-o-cresol)
64A Tentachlorophenol 87-86-5
654 Phenol 108-95-1
Pesticides/PCBs (26)
Aldrin 309-00-2
Alpha-BHC 319-84-6
Beta-BHC 319-85-7
Gamma-BHC 58-89-9
Delta-BHC 319-86-8
Chlordane 57-74-9
4,4"-DDD 72-55-8
4,4"-DDE 72-54-8
4.,4"-pbT 50-29-3




TABLE G~-1. MODIFIED PPL FOR HO CONTAMINATICON (CONCLUDED)
Priority
Pollutant CAS
_Number Name Number
Dieldrin 60-57-1
Lndosulfan I 959-98-8
Endosulfan [1I 33212-65-9
Endosulfan suifate 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 53466-21-9
PCB-1248 : 12672-29-6
PCB-1254 . 11097-69-1
_ PCB-1260 L .....11096-82-5 .
Metals (13)
Ant imony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Miscellancous (1)

Total Cyanides
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APPENDIX H

MODTFIED LIST OF COMPOUNDS
INDIGENOUS 'TO HERBICIDE ORANGE
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APPENDIX H
MODIFIED LIST OF COMPOUNDS
INDIGENOUS TO HERBICIDE ORANGE

r
4

Before the Herbicide Orangs (HO) stored at the NCBC was destroyed,
samples were taken from drums to determine the chemizal composition of HO
by each manufacturing source. Analytical results were presented in

Aerospace Research Laboratories heport AD-AO11 597, Analytical Methodology

for Herbicide Orange. Volume 1: Dotermination of Chemical Composition, May

1975. While a number of chemicalc were common Lo each manufacturer's HO,
some chemicals of low concentration were found unique to a single
manufacturer. Based on a review of the report data by Chemical Sciences
varsonnel of EG&G [daho, Ine., a list of chlemicals (Table H-1) was prepared
as o spectrum of possible HO <hemical constituents in the treated NCBC soil

that should be analytically tested for the soil restoration evaluation.
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TABLE H-1. MODIFIED SUMMARY OF COMPOSITION OF HERBICIDE ORANGE

CIEMICAL COMPGUND

2,4-Dichlorophenol
2.4,6-Trichlorophenol
Trichloroanisole
Dichloro-Methoxyanisole

iutoxydichlorophenol
Butoaytrichlorophenol
Butyl~-monochlorophenoxyacetate
Buryl-dichlorophenoxvacetate

Butyl-trichlorophenoxyacetate
Butyl-methoxy-dichlorophenoxyacetate
Octvl-dichloropiienoxyacetate
Octyl-dichlorophencxypropinonate

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

1 Octyl-methoxy-dichlorophenoxyacetate

8 Butyl-bis-dichiorophenoxyacetate

; Butyl ester of bis trichloruphenoxyacetic acid

: Butyl ester of trichlorophenuxy-{(methoxy-dichlorophenoxy)-acetic acid
' Z,4~bichlorophenoxyacetic acid (free acid)

. 2,4,5-Trichlorophenoxyacetic acid (free acid)
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APPENDIX I

ITC 2,3,7,8-TCDD ANALYTICAL RESULTS FOR AER TREATED SOIL
AND BAGHOUSE FILTER SAMPLES
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1T CORPORATION

AUG 1 2 1985
August 6, 1985

Mr. D. Derrington
J.M. Huber Corp.
P. 0. Box 2831
Borger, TX 79008

Dear Mr. Derrington,

Attached, please find the final report for the two soil samples received
in our laboratory 6/15/85. These results were reperted to the site
verbally 6/20/85. Please feel free to contact me regarding questicns
concerning this data.

Sincerely,

Dennis M. Catalano
Dioxin *aboratory Manager

njc

v DRO 7—12.-35’7)‘/4——/

Regional Office
IT Corporation « 312 Directors Dnve « Knoxwille, Tennessee 37923 «615-690-3211
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HUBCR REPORT

-~

Summary of Method

Two soil samples were received for the analysis of 2,3,7,8-TCDD. The samples
and blank were spiked prior to extracticn with an internal standard/surrogate
solution containing 5G ng 13¢-2,3,7,8-TCOD and 10 ng 37¢1-2,3,7,8-TCOD.

The samples were soxhlet extracted, ard cleaned up using the EPA reference
method described in "The Determination of 2,3,7,8-TCDD From Soil and Sediment.,"
revised September 1983. Extracts were analyzed by GC/MS operating in the
selected io» monitoring mode for enhanced sensitivity.

Sample Preparation

Thirty grams of one soil and 6 grams of the bag fines were weighed into

separate jars. The samples were spiked with the internal standard/surrogate
mixture and allowed to stand overnight for equilibration. The samples were
pretreated with 100 m1 1 N HC1 for 1 hour and subsequentiy filtered through

a Buchner Funnel and air dried overnight, followed by a 16 hour soxhlet
extraction with Benzere. Thirty grams of NaSQ4 served as the biank. The
resulting extracts were filtered into a KD Flask and the volume was reduced

to approximately 1U ml and subsequently subjected to liquid column chromatography
cleanup.

Sample Cleanup

To aid ir the removal of chemicai interferences, the sample and blanks were
cleaned up using dual cciumn chromatography consisting of an acid-modified
silica gel column foliowed by a neutral alumina column. Detaiied descriptions
of thesc cleanup techniques can be found in Option "A" of the EPA reference
stated in the summary section. Final extracts were concentrated to near
dryness and raised to 50 ul with 11 ng 13€-2,3,7,8-TCDF which was used as

an internal standard.

GC/MS Analysis and Results
(1) Isomer specific 2,3,7,8-TCDD
The sample extracts were analyzed using HRGC/LRMS scanning in the selected

ion monitoring mode for enhanced sensitivity. The column used for this




isomer specific analysis was a 60 m SP 2330 fused silica column. Before
acquisition of the samples, a seven isomer performance mixture containing

the six most closely eluting TCDD isomers to 2,3,7,8-TCDD was run. In addition,
a five point calibration plot was run in triplicate. The mean response

factor obtained from the fifteen noint calibration was used for all subsequent
calculations. Tne shift standerd, analyzed on the same day as the samples,
produced an acccptable responce factor within 10% of the fifteen point.

Percent recovery is reported by comparing +3C-TCDD to 13C-TCDF. wccuracy

of the method is obtained by the recovery of 37¢1-7C0D versus 13c-7COD.

The results shown in Table 1 are reported in ppb. A detection limit is
calculated from 2.5 times the signal in the area ¢f the elution of 13c-TcoD

whenever a sample contains no detectable TCDD.
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APPENDIX J

HUBER FUEL GAS ANALYSIS DATA SHEETS
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ToTAL 180.
WROSS BTU/CU.FY. DRY B 14.696 .75 68
SPECIFIC GRAVITY DRY ® 14. 636 9. 96%¢295 .
SROSE BTU/CU.FT, DRY O §4.658 3.7422574
BPECLFIL GRAVITY DRY # ta. 638 0. 9867871
BROSS OTU/CU.FT. SAT » 14.630 3.6912347
SPECIFIC GRAVIYTY SAT D 14.638 0.9725676
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APPENDIX K

IT CORPCRATION INDUSTRIAL HYGIENE REPORT FOR ACTIVITIES
-SUPPORTING AER3 NCRC TESTS
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August 20, 1975

Mr. Darrell Derrington

J. M. Huber Cerporation
P.0. Box 2831

Borger, Texas 7900-2831

Dear Darrell:

Please find attached a table which gives results of industrial hygiene
monitoring for 2,3,7,8 TCDD on June 22, 1985 during the test run

cf the AER at Gulfport, Mississippi. As can be seen, both employee
exposure results were below detectable levels, which shows that the
protection outlined in the Heaith and Safety Plan and worn during
on-site activities was appropriate. Also, the area sample was below
detectable levels which indicates that there were no fugitive emissions
of 2,3,7,8 TCDD from the system.

The following is a general outline of the health and safety items
on this job:

1. Heat stress readings using the WBGT methods, supplemental with
blood pressure, pulse, and oral temperature readings, were taken
throughout the test run. The WBGT readings ranged from 84°F-90°F.
Appropriate breaks were scheduled and employees took these breaks.
No evidence of a heat stress related iitlness, by observations
or physical monitoring, was noted.

2. During the actual run the health and safety plan was followed
without exception. CI protection was worn when any internal
activity was done on the AER, employee decontamination procedures
were followed, and other general safety gquidelines were practiced.

Regional Otlice
IT Corporation « 312 Directors Dnve «Knoxwille, Tennessee 37923 « 615-690-3211
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Page 2
Mr. Darrell Derrington
August 20, 1985

3. The decontamination plai for equipment was not followed. Due
to this, there was potential for contamination of other equipment
that had been de~ontaminated, contamination of clean areas, and
undue potential exposure for employees. Several adjustments
have to be made in order to assure that the equipment was properly
decontaminated.

If you have any questions, please call me.
Sincerly,

;A-a...) A /Q.ﬂ—

Harry A. Pullum, CIH
Manager, Health and Safety
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APPENDIX L

MEDICAL EXAMINATION CERTIFICATION FOR AER OPERATING PERSONNEL
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J.M.Huber Corporation
P. O.Box 2831
Borgct, Texas 79007

BOS 274-83D
TeLer 73-8458

September 6, 1985

Harry D. Williais

EG&G Idaho, Inc.

P. O. Box 1625

Idaho Falls, Idaho B3415

Dear Harry:

Enclosed is a letter from Dr. Richard Rehm certifying that there
were nco significant medical changes in the Huber personnel who
participated in the Gulfport demonstration &t the Naval Command
Battalion Center Site. As the letter indicates, he found no

evidence of any toxic material exposure or ill 2ffects from this
operation.

I trust that this will be sufficient information for wvour

records. Should you have any questions, please feel free to
contact me.

Jimmy WV Boyd, P.E. .

Manager Environmental Compliance
pih

Enclocure

xc: Jack Clem
EG&G File
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AMARILLO INDUSTRIAL HEALIH CENTER

2400 LINE AVENUE

AMARILLO, TEXAS 78106
KSSOCIATES
PETER G. FAGAN, M.D.

RICHARD D. REHM, M.D. TELEPHONE
AC B08--372-1125

September 3, 1985

Mr, Dick Shaw
J. M. Huber Corp.
P.O. Box 2831
Borger, TX 79007

Dear Mr. Shaw:

1 have corpleted reviewing the laboratory reports, histories, and photographs

of those Huber employees who -rere Involved in the Gulf port eperation. Com=-

paring these results to those eof the fnitfal examinations, I do not find any =
significant madical changes. There is no evidence of any toxic material ex-

posure or any ill etfects from this operatton,

Once again, we enjoy the ofiportunity to work with Huber and its employees.

Thank you.

sr.ncerely,

Rfchard D. Rehm, M.D.
R2/kd

CC:; Darrell Derrington
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APPENDIX M

ITC WIPE SAMPLING PROCEDURES
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APPENDIX M
ITC WIPE SAMPLING PROCEDURES

The standard operating procedures established for collecting wet wipe

samples are as follows:

Materials and Apparatus

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

- Sample bottles, glass with Teflon-lined caps

- Hlexane (pesticide grade)

- Distilled water

- Glass graduated cylinder

- Sample labels

- Sample log and chain-of-custody records

- Indelible ink pen

- Ruler or square area guide

- Tape or other marking material to outline wipe area

Select area for collecting a series of wet wipe samples for a
maLrix type. FEnsire surface area is sufficient to collect all

required samples,

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

To collect a wipe sample, use the following procedure:

- Put on a clean pa:r of disposabla gloves

- Remove a pad from its individually wrapped package

- Hold pad in hand

- Soak pad with ¥ ml of hexane using the graduated cylinder
to measure voiume. Fill cylinder from laboratory squeeze

bottle,
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\

e, Sample an area by applying pressure to the pad, then drawing it
across the area in both directions, ensuring that the entire area

is well contacted.

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 ccilected.

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

following information is accurately recorded:

. s e e BN X K B _S_E_S_ AR R WY % W PR v v

- Sample description/item description

j ' . - Sample date and time

4
. - Area date and time
. - Area samploed
. - Observations/problems, if pertinent
- Names of sampling personnel
. | '
. e ’ .
B . b Change gloves after taking each sample.
o Ll I i Upon removal of samples from the site, a Chain-of-Custody form
. Ry
Ly ' <hall be established for the samples. The Chain-of-Custody will
,‘(‘ » .
a0, ) act as a transmittal form from sampling personnel to laboratory
AT )
"K/i/”;/ \ rersonnel and will be signed at this time to document that
) q’f ~unples are properly delivered and received by appropriate staff
t
f . .
L K members.,
,\‘. . / '
’ ! "/'/ [
'\'/‘ Va .
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Exhibit 1.

Exhibit 2.

Exhibit 3.

APPENDIX N

COPIES OF UNIFORM HAZARDOUS WAS{E SHIPMENT FORMS FOR
SHIPMENTS THAT INCLUDED DIOXIN-CONTAMINATED WASTES
FROM AER3 NCBC TESTS

Page
Waste Agreement Letter .......c.ccoveieicnnsunccasenosnnanons 151
Uniform Hazardous Waste Manifest, June 6, 1985 ............ 154
Uniform Hazardous Waste Manifest, June 28, 1985 ........... 156
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ecology and environment. inc. :
)

195 SUGG ROAD, P.O BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4491, TELEX 91-0183

N~ Internations! Specielists in the Environment
May 22, 1985
: Naval Construction Battalion Center
3 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 CenZer and
Eglin Air Force Base for dioxin under a contract to EG&G
1daho, Inc. During this sampling, sampling wastes consisting
of protective clothing, sampling equipment (spoons, drills,
aluminum trays, etc.), and drill borings (so0il) have been
generated. The sampling wastes were packaged in fiber drum
containers and left on the respective-sites. —-These wastes
are now being processed for disposal by Rollins Environ-
S— mental Services, Inc.

Paragraph 6 of Rollins form 101-81 (attached) presents a
list vf chemicals unacceptable to Rollins. Nonre 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,

NI oy //,—////

-0 )

-
////Louls W. Adams

Project Manager
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‘&59*:,&’\' Rollns Emvironmentel Services mu bne

£.0. Box 008, Dver Port, Toass 27636 (7131 6796001 h03-1

RES Ref. No.

This Jettz:, <von receipt by Rollins Environmental Services (TX) Inc. (“RES™), of your acceptance, shall be the agreement between

RESzend L {"‘Company™) with respect to Waste
(defined belo } o term, price and representations
WANXZ AN Lt Tocompiy with all existing laws, ordinances and regulations of the United States and of any state, county, town-

~ ship or rauni=; : subdivision thereof, or other governmental agency which may be spplicable to the removal of Waste. RES shall obtain

ol permuity, iiccives and other forms of documentation required in order to comply with such Jaws and regulations.
RES INLEMNIFICATION. Following loading and departure from Company's plant, if RES provides transportation o1, following

delivery f.o b KLS' facility, if Company provides transportation, Company sha!] be relieved of responsibility and RES ghall become

solely responsisle for any and all los:, damage or injury to persons or property and RES shall indemnify and hold Company harmless -
fromi any snd sl bablity, damnages, costs, claims, demands, and expenses of whatever type or nature, including, but not limited to,

poliution o -1 : <damage, which thall be caused by, arise out of, or in any manne: be connected with the Waste, except as provided in
COMPANY 1inDEMSIFICATION below.

LONPAL T WAFRRANTS. Company represents and warrants that the Waste loaded and removed under this Agreement shall be the
Waste defii o . Schedule “A™, sttached hereto and made a part hereof, and has been thoroughly characterized on the waste data

sheet subinitine to RES. Company agrees to prepare and execute RES® waste data sheet for each shipment of Waste. If the Waste is
packaged, Comnary wanants that such Waste shall be prepared for shipment and packaged in containers specified by the then current
and apphcabie 2oriations of the United States Department of Transportation, Environmental Protection Agency or any successors
th “nend’cr iny s.ate, municipa! and/or Federa) agency having jurisdiction, as the case may be. Company shall be responsible for
} i tned Waste on RES traders if RES is providing transportation.

SweATT M DY NIFICATION. Company will indemnify and hold harmless RES from any and sll Joss, damages, inch ding
damege of undue wiar and tear to equipment, claims, suits, or costs which shall arise or grow out of any injury to any person or

. prrsons ar avy arcuerty (including the person or property of Company or its employees) caused by or reschting in any way from

CTompany’s fuitui 1o comply with Company’s Warranty concerning the Waste. Company shall be responsible for and indemnify RES

ugainst 2oy +rg o Labdity, damages, costs, claims, demands, and expenses of whatever type or nature resulting from the gcts andjor
omusions Li {einp2sy and/or its employees, until departure of RES vehicles from Company’s plant, !f RES provides (ransportation
ot of Compant 71 vides transportaiton, until delivery f.0.b. RES’ facity.
B0 Torpict to the right of e:lcr party to terminate this Agreement st any time upon thirty (30) days prior written notice.
B As et gt agtamatically terminate on
PANAT N RES shall invoice Company for the hauling and treatment of Waste at the rates and terms set forth on Schedule “A™
Tactod bt nade part hereof RES shall add an amount equal to one and one-half percent (1%%) o1 the maximum legally per-
ceste st anvosces which remain unpaid for more than thirty (30) dzys after date of invoice. Like charges may be made fo-

voreosutreawean oty (30) day period that such invoice remains unpaid.

3 RTS NUIVTTTION. Company understands and agrees that RES, upon notice to Company, has the absolute and unqualified right
treprnt o o ment of Waste which does not conform to the description of Sch=dule “A™ (the “Wast: Data Sheet") supplied by
Comaany 10 <3 After any such rejection, RES will, with Company's sssistance and approval, pursue all other reasonable means of
disponat M #aste i reyected, Company shall be obligated (a) to pay the cost of transportation to RES' facility if such transportation
“arpecrett sy RES, and (b) to pay the cost of retum transporiation from RES' facllity to Company’s premises (Company having
e gt ©tibenwrer) and {c) to pay all other reasonsble charges incurred by RES with the prior consent of Company.

€ %ils . rollowing loading and departure from Cumpany's plant, i RES provides transportation or, following delivery f.0.b.
RES’ {xcihry, f Company provides transporistion, Company shall be relieved of title responsibility and risk of loss for the Waste, and
RES thall talie title, responsibility and risk of loss. However, title, risk of loss and a2 other incidents of owmership to non-conforming
Waste siiall %+ _-omed 10 revest in the Company at the time revocation of scceptance is communicated to Company and RES thali

Seresp. e for its own neghigence or willful acts.

FORCr 44 tCURE. Delays or fadure of either party in the performance of its required obligations shall be excused if caused by
freOrastanc~s heyond the reasonable control of the party affected, including but not limited to, acts of God, strikes, labor holiday .
fue, fiend windstorm, explosion, riot, war, ssbotage, action ot request of goveramental suthority, accident, inability to obtain mate.
nal, equipment oi transportation, provided that a prompt notice of mch delay is given and the parties shall be diligent in stiempting
1o remove such cruse(s)
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those specifud delow:
Sacetylaminofluorene, Chainical Absiracts Service Registry No 62759

1.
alpha-naphthylsmine, Chemcal Abstia-ts Service Regisiry No 12437 ).
¢ odpheny), Chemical Abstrs« Service Registry No 9267} o
. ine, Chermical Absteacts Registsy No, 92878 @15
h?ﬂ-'?uphmyhmim. Chemical Abstracts Service Registry No 91598 01°
beta-propiolactone, Chemical Abstzacts Service Registry No 87576 [P
bischlotomethyl ether, Chemical Abstracts Service Registry No. S42681 0.1
3,3 dichlorobenzidine, Chemical Abstracts Service Registry No. 91941, and its sahs "
4-dunethylaminoazobenzene, Chemical Abstracts Service Registry No. 60117 "%
ethyleneimine, Chemical Abstracts Service Registry No. 151564 "

- methyl chloromethyl ether, Chemical Abstracts Service Registry No. 107302 0.1
4 4’.rnethylene bis (2<chloroaniline), Chemical Abstracts Service Registry No. 101144 Vi
£ nitrobiphenyl, Chemical Abstracts Service Registry No. 92933 0.1%
N-nitrosodunethylamine, Chemical Abstracts Seevice Registry No. 62759 I
polychlorinated biphenyls ' 0.005"

Additions may be made by RES to the foregoing list of sudstances from time to time, such additions by RES becoming effective
and binding afier three days’ written notice to Comapny.
Company agrees that all Waste containing acbestos (including actinolite, amosite. anthophyllite, chrysotile. crocidolite. and tremohite)
fibers longe: than S micrometers detectable by phase contrast mictoscopy shall be subject 10 the following conditions:
8. The pres=nce of asbestos in the Waste ahall be clearly noted on RES" waste data sheet.
b. Waste shall be packaged in closed stee! drums bearing a label which conforms with 29 CFR 1910.1001.
Company further represents and warrants that, to the best of 1ts knowlcdge, Waste does
hquid or gaseous form except as specified on RES' waste data sheet.
All previous representations, including but not limited to, proposal(s). purchase order(s) and/o: invoice(s). either written or oral
are hereby annulled and superseded. No modification shill be binding unless in wiiting and executed by RES and Company.
Please indicate your agreement to the above recitals by executing and returning a copy of this lettes.

not contain vinyl chloride monomet in o

ACCEYTED this L’_d:y of ;"vt .19 B ROLLINSENVIRONMENTAL SERVICES(TX) INC.(“RES™)
’Y, __H'O J 4412 ,/QVV (“Company™) BY:
. ; » BY . __ﬁf\ j’W Address: P.O. Box 609 ‘ \
“ . e d MSAE s Deer Park, Texas 77536
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pormit fully legible reproductiel’y

printor type  (Form designed for use on elite (12-pitch) typewi ter)

Gl &

Form Approved. OMB No. 2000-0404. Expires 7-31-8¢

WASTE MANIFEST

- MS 2170022626

FTUN'FORM HAZARDOUS | Gorerators US EPA 1D No.

Manifest Document No.

EG1050-3

2. Page t
of

{nformation in the shadad aroas
is not required by Feders isw.

United States Navy
Naval Construction

13, Ganergtors Name and Mailing Address

Battalion Center

A. sme,MnnHm Documium

LPgw’ A

$iD " wL e

‘ 8. StatoGonom .
4. Generalo sFy;\gr\'a 5 601 3?50}%51;_9&%1 &TTM (OJDE 470 999 8 . .
5. Transporter 1 Company Name 6. US EPA IC Number’ C. Siate Tranaporwrs 10 .5 ., .
Tri State Motor Transit Co., Inc. ] MOD 095038998 D. Transportors Phone - §L0=-641-75
7. Tmr:sponer 2 Company Name 8 US EPA ID Number k. Siate Transporters iD )
I ' F. Transporters Phone
9 Dezigratad Facility Name and Site Address 10. US EPA 1D Number G. S!ltc Facility's ID R e
Rollins Environmental Services ' T
2027 Battleground "Road
L Deer Park, Texas 71536 | TXD 055141378 77?(35‘ 479- 6001

Lot 4 ondling Instructions an.

f‘A(‘jd-I(lOnSl Information

Handle with care.

i

!§ 1 zp.saple clothing and/or sampling equipment contained in the drums may be
P contaminated with 2,4,5-trichlorophenol or its pesticide derivative (TCDD)
! Tnooropern or reuse containers.

: 12. Cortainers i
11.US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Umt Waste No.
G L No. [Type Quantity  [WuVol
e DF ]
t| | X Hezardous Waste Solid N.0.S. ORM-E NAolgy | 40 B 33 7a vory
0
R
e .
v .. R
' e § ' ‘
’_J.‘;;;(A onal | [Jescrptions tor Maternials Listed Above K. Handling Codes for Wastes Listed Above

|

16 GEN:AATOR'S CERTIFICATION: | heraby declare that t'.e contents of this consignment are fully and accurately described 7

above by proper shipping name and are classified, pack ad, marked, and labeled, and are in all respects in proper condition for

s m.x Jﬂyped Name

Sigrature

[

l

]

I

' } ! tran-pns by highway according to applicable internauonal and national governmental regulations.
l ' |

|
i

Q_CQ/

éth ﬂ Year

! an = J XM ES H .
L "+11ar 1 Acknowledgement of Receipt of Materials ﬂ Date
YR e
N et yped Hame tg% Month Da
s ~d1ate H. STpune é)q(au,dgl_ O 12
o | 18. Tranzoorter 2 Acknowledgement of Receipt of Materials 4 Date
n B -
7 Pro 177 ned Name Signature Month Day Yeer
19 (L. »,cancy Indication Space
Te
A
[+
g
Lo Faciity Owner or Operarar Centification of receipt of hazardous materials covered by this maniest except as noted in ltem 19.
' . Date
! P:mw;ih,ped Name 154 Signature Month Day Year
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b
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. T nspoﬂ y» 1 Company Name '} US EFA ID Number C. Gtate Transporters ID o -
i ; te Fotor Tranit Co., Imt. | MOD C¥030930 D. Transporter's Phone B
7. Transpornter 2 Company Name 8. US EPA 1D Number E. State Transporters iD
| F. Traneporters Phone <
9 Dexipnsted Facility Name and Site Address 10. US EPA ID Number G. State Fecility's D
RolVlins Emvironmental Services : .
2‘027 Battlemreund [dad : H. Facilitys Phons
Scer Park, Yexas 71335 | TXD 035141378 (713) &72-000
11. US DOT Description (inciuding Proper Sinpping Name, Hazard Clsss end 10 Numbe 12 Containars Tal 64'\ W!m.' l4o
R asern n in £ 74 , 2] i ~ .40,
g | '1 e LT Description (inciuding Proper Sipping ' | wo_ [Type| auam. s iwtve
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‘J Additonat Descriptions .. Materials Listed Above K. Handling Codes fr. Wastes Listed Above

15 Spacial Handiing Instructions and Additional Information

|
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| isposable clothing and/or sexpling equipmeat coatained im the drums may he
rantaninated with 2,4,5-trich? ‘l or its pesticide derivative (W)
23 not opon or reuss Centainers. Kandle with care.

{

SENCRATOHR'S CERTlFICATION ! hereby declare that the contents of this consignment are fully and accurately described
i abuove Ly prooer shipping name and are classified, packec, marked, and labelec, and are in all respects in proper condition for
[ i trar sport by mghway ascording to applicable international and national governmental regu!ahons
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|
o
A
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‘, t; Facility Owner or Operator Cerufication of receipt of hazardous materials covered by this manitest except as noted in ltem 19.
1 I Date

Po ol T\;ped Name Signature Month Day Year
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dyle Py, Labetmaster. Chicago ‘L €046 EPA F orm B700-22 (3-84)
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APPENDIX O

ECOLOGY AND ENVIRONMENT, INC. SAMPLING PROTOCOL
FOR AER2 NCBC TEST
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APPENDIX O

SAMPLING PROTOCOL

A bound sampling logbook will be individnally' assigned to 2ach site.
The logbook will be kept by the on-site sampling team. Field data sheets
1

will also be used. AU o windisnee, the foliowing information will be kept in

the logbook and on the field data sheets:

0 Site uame

(¢} Demonstration project name
0 Test yun number

0 Sample test point number

o Sample number

9] Date and time sampled

o Ambient air temperature

) General weather conditions
o Name of sampler

o Name of laboratory performing the analysis
o Date sample was shipped

I Airbil!l number.

T enhance decontaminavion, a small plastic bag will be placed around
the ontside of the smple 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 wili 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 in a clean bag; then the bag will be sealed.

Snil sample, will be collected in disposable aluminum trays, using
SUatiniess stec] wcoops or spoons.  Enough soil will be collected to fill
two 16-ounce wide-mouth jars. Pretreated soils will be sampled as they are
ted into the furnace feed bins. Treated soil exits the furnace at

oxtremelv high temperatiures and will be sampled after it has cooled to

161
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ambient air temperature. All soil samples will be composites of at least
five aliquots. Tney 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
cquipment purging and cleaning cycle. They will be placed in two lé-ounce

wide=mouth jars and sealed with alnmintm-1lined caps.
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APPENDIX

‘ PACKI™G LISTS FOR HUBER TEST-RELATED SAMPLES BEING
SHIPPED TO ANALYTICAL LABORATORIES

-

Exhiibit 1. Coolaer NO. 5 ittt i it ittt it s e asteeannnaneenanas 165

Exhibit 2. Cooler No. 7 .....

O £ 7.

Eahibit 3. Coolcer No. 11 ..., .. PO & )2

i

Falithit Cooler No. 12 ........
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Appendix P, Exhibit 1
PACKING LIST

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

T0: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
Wast Sacreamento, CA 95691

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

EG&G [daho, Inc.

Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501

601/864-0056

Ref: RFP # C85-130686

Quant. Sample # / Description

- - T D D S WD D 4B G G P G G W D NS 0B G SR W G G A S G O R S D S U D D G N D P U AR G U NGB G U D WD B N R S T W NS SN AR D D WD YO D R DGR G R D W P e

1 ['v MCBC-R1-04 / IT PHOTOLYSIS RUN 1 SOLVENT AFTER TREATMENT
1 [T-NCBC-~x2-03 / IT PHOTOLYSIS RUN 2 SOLVENT BEFORE TREATMENT
1 [T-NCBC-R2-09A / IT PHOTOLYSIS RUN 2 REAR PART OF !'st GAS CARBON
] [T-NCBC-R2-27 / IT STACK TEST IN-LINE PARTICULATE FILTER
1 [T-NCBC-R2-28 / IT STACK TEST FIELD BLANK PARTICULATE FILTER
| IT-NCBC~R2-35 / IT STACK TEST KOH (IMPINGER #3)

1 IT-NCBC-R2-36 / IT STACK TEST KOH FIELD BLANK

1 EE-NCBC-R1-01 / HI-VOL SAMPLER #1, RUN 1 OFF-SITE CONTROL FILTER
1 / HI-VOL SAMPLER #2, RUN 1 ON-SITE CONTROL FILTER

1 EE-NCBC-Ri-03 / HI-VOL SAMPLER #3, RUN 1 ON-SITE DOWNWIND FILTER
1 EE-NCBC-R1-04 / HI-VOL SAMPLER #4, RUN 1 OFF-SITE DOWN«IND FILTER

- A - G s A D N A e SO AT WD S O D D G W D GD G SR YD G U G D G A G 4B R G D S W D G S G Y S Y R P G R e G A D S W W A

H TOTAL SAMPLES

EE-NCBC-R1-02

Sample # [T-NCBC-R1-04 taken 6/7/85 at 0430. 1, 1/2 gallon jug. No preservatives.
Analyze for: 2,3,7,8-TCDD DL < = 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
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NCBC Cooler #5
Page 2
Modified CAG list DL < = 10 ppb.
Modified PPL 1ist OL < = 1 ppm.
Orgenic indigenous to herbicide orange (Appendix Q) DL < = 10 ppb.

Suspended salids content.

Sample # IT-NCBC-R2-03 taken 6/14/85 at 1800. 1, 16 oz jar. No preservatives.
Analyze for: 2,3,7,8-TCDD DL < = Q.1 ppb.

Sample # IT-NCBC-R2-09A taken 6/13/85 at 1950. 2, 16 oz jars. No preservatives,
Analyze for:  2,3,7,8-TCDD DL < = 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 ppb.

Mcdified CAG list DL <

"

10 ppb.

Modified PPL list DL < = 1 ppm.

Organics indigenous to herbicide orange {Appendix D) DL < = 10 ppb.
[f the apove test 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.

Total amount of carbon.
Sample #'s IT-NCBC-R2-27 and IT-NCBC-R2-28 taken between 2200 on 6/12/85 and 0500

on 6/13/85, 1, 16 oz jar each. 1, petri dish each. No preservatives. [T-NCBC-
RZ2-27 has an initial tare of 0.2533 g. (T-NCBC-R2~28 has an initial tare of 0.2543 g.

Analyze for:  Particulate loading DL < = 0.0001 gr/scf.




NCBC Cooler #5
. Page 3

Sample #'s IT-NCBC-R2-35 and IT-NCBC-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 #'s EE-NCBC-R1-01, EE-NCBC-R1-02, EE-NCBC-R1-03, and EE-NCBC-R1-04. Each
contains a plastic bag with a particulate filtar in a folder. Initial tares are
listed below:

EE-NCBC-R1-01 (filter # 1131): 3.03360 g.
EE-NCBC-R1-02 (filter # 1132): 3.02484 g.
EE-NCBC-R1-33 (filter # 1133): 2.98913 g.
EE-NCBC-R1-04 (filter # 1134): 3.03537 g.

Volumes of air passing through each filter are as follows:
EE-NCBC-R1-01: 4845.99 cu m
EE-NCBC-R1-02: 4635.54 cu m (estimate)
EE-NCBC-R1-03: 4845.99 cu m
EE-NCBC-R1-04: 2877.06 cu m

Analyze for: Total suspended particulates.

2,3‘7,8-TCDD DL < = On] ppbo

167 ;
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appendix P, Exhibit 2

PACKING LIST

Cooler No.: NCBC #7 3

Date Shipped: 6/17/85
Federa) Express Airbill No.: 353-895-964

ro: California Analytical Lahoratories, Inc.
2544 [ndustrial Blvd.
West Sacramento, CA 9569]

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

£G&3 Idaho, Inc.

Code Orange/USAF Project Trailer
Maval Construction Battalion Center
Gulfport, MS 39501

601/264-00¢56

Ref: RFF # C85-130686

Quant. Sample # / Description

] HU-NCBC-R1-02 / HUBER RUN 1 SQIL AFTER TREATMENT

} IT-NCBC-R2-02 7/ IT RUN 2 SOIL AFTER TREATMENT

| IT-NCBC-R2-09 / IT RUN 2 FRONT PART OF 1st GAS CARBON BED

1 HU-NCBC-R1-09 / HUBER RUN 1 FIRST GAS CARBON DRUM

1 HU-NCBC-R1-09A / HUBER RUN 1 SECOND (DOWNSTREAM) GAS CARBON DRUM
1 IT-NCBC-R3-02 / IT RUN 3 SOIL AFTER TREATMENT

L L L L T L R R T R e L L T PP T L T L L T

o TOTAL SAMPLES

Sample HU-NCBC-R1-02 taken 7/14/85 at 0220. 2, 16 oz jars. No preservatives.
Analyze for: 2,3,7,8~[CDD DL < = 0.1 ppb.

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

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

"

Modified CAG list DL < = 10 ppb.

Modified PPL list DL <

1 ppm.
Organics indigenous to herbicide orange (Appendix D) DL < = 10 ppb.
If tre above tests result in concentrations greater than those limits set for any of

the contaminants in RCRA Sec. 261.24, Table [ (EP Toxicity), then porform an EP
Tuxicity Test.
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NCBC Cooler #7

Page 2

Sample # IT-NCBC-R2-02 taken 6/13/85 at 0624. 2, 16 oz jars. No preservatives.
Analyze for: 2,3,7,8-TCDD DL < = 0.1 ppb.

Total isomers of tetr.-, penta-, & hexa-chlorodibenzo-p~-dioxins
DL < = 0.Y ppb.

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

Modified CAG 1ist DL < = 10 ppb.

Modified PPL 1ist DL < = 1 ppm.

Organics indigenous to herbicide orange (Appendix D) DL < = 10 ppb.
[f 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 # IT-NCBC-R2-09 taken 6/13/85 at 1950. Contains 2, 16 oz jars. No preservativ
Analyze for: 2,3,7,8-TCDD OL < = 0.1 ppb.

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

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

Modified CAG list DL < = 10 ppb.

Modified PPL 1ist DL <

1 ppm.
Organics indigenous to herbicide orange (Appendix D) DL < = 10 ppb.

Total amount of carbon present.

Sample # HU-NCBC-R1-09 taken 6/14/85 at 0315. Contains 2, 16 oz bottles. No preserva
Analyze for: 2,3,7,8-TC0D DL < = 0.1 ppb.

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

169

‘(..-},-J‘\:\*r ‘r.‘.'\."\. RN e GA8Y "\ -~:\ nay ) LAY ST K Y, A WY W W Nt W , - , W ..
o '-':"- >.‘-J:‘-"\'f{'v'~.\.. ';V5~Q£&}‘gwr }t?: g\ W "‘;\""}"“ AN ALN 1.5 SO ML SIRLHEALALS 1.@\*-5- VAANCYS SR

i




NCBC Cooler #7 \

- Page 3
Total isomers of tetra-, penta-, { hexa-chloro-dibenzofurans
OL < = 0.1 ppb.
Modified CAG list DL < = 10 ppb.
Modified PPL list DL < = 1 ppm.
Organics indigenous %o herbicide orange (Appendix D) DL < = 10 ppb.
Total amount of carbon present,
Hydrogen chloride OL < = | ppm.
Nitrogen oxide DL < = 1 ppm.
} Sample # HU-NCBC-R1-09A taken 6/14/85 at 0315. Contains 2, 16 oz jars. No preservatives.
Anaiyze for:  2,3,7,8-TCDD DL < = 0.1 ppb.
é Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
! DL < = 0.1 ppb.
Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
= DL < = 0.1 ppb.
Modified CZAG list DL < = 10 ppb.
Modified PPL list DL < = * ppm.

Organics indigenous to herbicide oranje (Appendix D) DL < = 10 ppb.
Total amount of carbon present.
Hydrogen chloride DL < = 1 ppm.

Nitrogen oxide DL < = 1 ppm,

“ample # [T-NCBC-R3-02 taken 6/14/85 at 0330. Contains 2, 16 oz jars. No preservatives.
tazivze for: 2,3,7,8-TC0D DL < = Q.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < = 0.1 ppb. :
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NCBC Cooler #7
“~~- Page 4

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

i

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < = 1 ppm.

Organics indigenous to herbicide orange (Appendix D) 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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Packing List

Cooler No. 11
Date Shipped: 6/28/85
Federal Express Airbill No.: 355 895 942

T0: California Analytical Laborateries, Inc.
2544 Industrial Bivd.
West Sacramento, CA 95631

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

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

. Naval Construction Battalion Center
Gulfport, MS 39501

601/%04-0056

Ref: RFP # (B5-130-13068%

Quant. Sample # / Description

1 HU-NCBC-R1-01 / SOIL BEFORE DESTRUCTION PROC. (HUBER RUN #1)
1 HU-NCBC-RZ-01 / SOIL BEFORE DESTRUCTION PROC. (HUBER RUN #2)
1 HU-NCBC-R2-02 / SOIL AFTER DESTRUCTION PROC. {(HUBER RUN #2)
1 HU-NCBC-R2-09 / HUBER RUN #2 FIRST GAS DRUM

1 HU-NCBC-R2-09A / HUBER RUN #2 SECOND GAS DRUM

1 HU-NCBC-R2-03 / HUBER RUN #2 BAGHGUSE PARTICULATE

1 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-P2-04 / HI VOL. SAMPLER #4, RUN #2 OFF-SITE DOWNWIND
1 EE-NCBC-R3-01 / HI VOL. SAMPLER #1, RUN #3 OFF-SITE CONTROL
1 EE-NCBC-R3-02 / HI VOL. SAMPLER #2, RUN #3 ON-SITE CONTROL

1 EE-NCBC-R3-03 / HI VOL. SAMPLER #3, RUN #3 ON-SITE DOWNWIND
1 EE-NCBC-R3-04 / HI VOL. SAMPLER #4, RUN #3 OFF-SITE DOWNWIND

. - - R Y D e M S Am eh . S ER AR GG M AR N D Y R W e e G A R o G S e AL W S e G R R G WS A S M P A NP M G S AN W A

14 TOTAL SAMPLES
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NCBC Cocler #11
Page 2

Sample HU-NCBC-R1-01 taken 6/12/85 at 2135. 2, 16 oz jars. No
preservatives. _ &

Sample HU-NCBC-R2-01 taxen 6/21/85 at 0130. 2, 16 oz jars. No
preservatives.

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

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

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

Modified CAG list to DL < or = 10 ppb.
Modified PPL list to DL< or = 1 ppm.
Organics indigenous to herbicide orange (Appendix D) to LD,
= 10 ppb.
Sample HU-NCBC-R2--02 taken 6/24/85 at 1910. 2, 16 oz jars. No
preservatives. :

Sample HU-NC3C-R2-03 taken 6/24/85 at 2020. 2, 16 oz jars. No
preservatives.

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

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

Total isomers or tetra-, penta-, and hexa-dibenzofurans to
DL < or = 0.1 ppb.

i

Modified CAG list to DL < or = 10 ppb.

Modified PPL list to DL < or = 1 ppm.

Orginics indigenous to herbacide orange (Append1x D) to a DL
< or = 10 ppb.
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NCBC Cooler #11
Page 3

If ghe 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-R2-03, EE-NCBC-R2-04,
EE-NCBC~R3-01, EE-NCBC-R3-02, EE-NCBC-R3-03, EE-NCBC-R3-04, each ronsist
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~-R2-01 1135 3.01042 4,547.108
FE-NCBC-R2-02 1136 3.01013 4,637.07 (est.)
EE~NCBC-R2-03 1137 2.92856 4,547.102
EE-NCBC-R2-04 1138 2.96794 4,721.23b
EE-NCBC-R3-01 1139 2.96849 1,761.05
EE-NCBC-R3-02 1140 2.95780 1,596.16 (est.)
EE-NCBC-R3-03 1141 2.97475 1,761.05
EE-NCBC-R3-04 1143 1.97590 1,828.50

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

Analyze Above Samples For:

Total suspended particulates
2,3,7,8-TCDD to DL < or =0.1 ppb.

Samnie HU-NCBC-R2-09 taken 6/24/85 at 1940. 2, 16 oz jars. No
preservatives,

Sample HU-NCBC-RZ2-09A taken 6/24/85 at 1900. 2, 16 oz jars. No
preservatives.
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NCBC Conler #11
Page 4

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

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

Total isomers of tetra-, penta-, and hexa-dibenzofurans to
DL < or = 0.1 ppb.
Modified CAG 1ist to DL < or

10 ppb.

1]

Modified PPL list to DL < or = 1 ppb.
Total amount of carbon present.
Hydrogen chloride to DL < or = 1 ppm.

Nitrogen oxi+. to DL < or =1 ppm.
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PACKING LIST

Cooler No. 12
Date Shipped: 6,28/85
Federal Express Airbill No. 353-895-3920

10 Battelle Columbus Laboratories, Inc.
Attn: Dr. David Miller
50% King Ave.
Columbus, OH 43201

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

£G&G ldaho, Inc.

Code Orange / USAF Project Trailer
Maval Construction Zattalion Center
Guifport, MS 39501

601/864-0056

e e o s e A e e e G G e W D L N S S R R WS e G e o A W FD  W GB W L M S A O S WA WD G D M N W W

1 HU-NCBC-R2-02/HUBER RUN #2, SOIL AFTER TREATMENT
! HU-NCBC-R1-01/HUBER RUN #1, SOIL BEFORE TREATMENT
1 IT-NCBC-r2-04/1T RUN #2 SOLVENT AFTER PHOTOLYSIS

B e L e L R L T L T T T L L

3 TOTAL SAMPLES

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

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

Total isomers of tetra-, penta-, and hexa-dibenzofurans to
DL < or = Q.1 ppb.

Modified CAG list to DL < or

10 ppb.

Modified PPL list to DL < ¢or

i

1 ppm.

Organics indigenous to herbicide orange {Appendix D) to DL <
or = 10 ppb.




NCBC Cooler #12
Page 2

In addition:

Sample HU-NCBEC-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. 261.24, Table I (EP Toxicity), an EP Toxicity Test should be
ran.,

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-R1-01 take: 6/12/85 at 2135. 2, 16 oz jars.
Non-preserved. Reguires no additional anzlyses.
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| APPENDIX Q
i

. REVIEW/EVALUATION OF ANALYTICAL RESULTS FOR HUBER PROCESS
VERIFICATION SAMPLES
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APPENDIX @
REVIEW/EVALUATION OF THE ANALYTICAL RESULTS
FOR HUBER PROCESS VERIFICATION SAMPLES

Chemical Sciences of EG&G Idaho, Inc., had the responsibility for
reviewing and evaluating all analytical data from the J. M. Huber Company
process technology aemcnstration at the NCBC site. California Analytical
Labnratories, Inc., (CAL) was sclected as the subcontract laboratory for
arlyss ot all process verification samples collected during the Huber
demonstration.  These campies wele shipped to CAL from the NCBC site in
several separate batches. Samples were recceived at the laboratory on

June 15, June 21, and June 29, 1985,

The analvtical results were transmitted by CAL in several submittals.

The various submittals were as follows:

Item Date of Submittal Description

1 9/10/85 Preliminary reports on polychlorinated
dibenzo-p-dioxins and dibenzofurans

ro

1/21/86 Data summaries and information on
analytical protocols

3 1/31/86 Results of sample submitted for EP
Toxicity Test

4 311786 Additional data and information plus
clarification of data summaries. (This
information was provided in response to
requests made by EG&G Idaho during
meetings with CAL on March 4 and 5, 1986.)

5 3/21/86 Additional information including a revised
inorganics analysis data package, some
reanalysis results for specific samples,
and additional supporting information.
(This information was also provided in
response to EG&G Idaho requests made
during the March 4 and 5, 1986, meetings
with CAL.)

6 4120186 Results of the reanalysis of five samples
for semivolatile organics.
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All data submitted by CAL were included in the EG&G Idaho review/evaluation

process.

Atter the samples were submitted to CAL, 2 to & months elapsed before
any analyses were performed. Thus, sample holding times as dictated by EPA
were exceeded by wide margins. Other problems with various portions of the
Al data are documented and discussed in detail in this appendix.
Furthermore, at the time of review, there werc no universally accepted data
review protocols for the polychlorinated dibe;zo-p-dioxins (PCDDs ) and
polyeliforimated dibenzofurans (PCDFs). Therefore, because of the problems
and limitations of the CAL data and also the absence, in some cases, of
applicable data review protocols to validate the results, EG&G Idaho
¢ons tdered it inappropriate to attempt to validate the results in the
strict sense used by the EPA. Instead, Chemical Sciences reviewed and
v iluated the results to determine if the appropriate analytical protocols
were used and applied correctly, if the various calculations were correct,

and :f the results were consistent and logical.

Results of the EG&G ldaho review/evaluation process are presented in
the following sections. Discussion has been broken down by the class of

analysis performed, i.e., inorganics, volatile organics.
INORGANTC RESULTS

Samples from the Huber demonstration project were submitted to
“aiifornia Analytical Laboratory for inorganic element analysis, including
cvoiide, o June 21 and 29, 1983, The methods used for analysis were take=
trem the U.S. EPA Contract Laboratory Program (CLP) protocols. The

specsific instrumental techniques used are specified on the data reporting

sheats,

G Jannary 21, 1986, analytical results for inorganic elements were

suhmitted to EGLG [Tdaho for review. A review of the data showed them to be

in error. It appears that on the summary sheets dated January 21, 1986,
the ciuplicate results, percent recovery, spiked sample results and relative
182
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percent difference (RPD) values obtained on October 18, 1985, were used.
In each case, however, sample results obtained on & different run were

used. Therefore, none of the calculations were correct.

The above errors were pointed out to the con‘ract laboratory, and
corrected data sheets were prepared on March 19, 1986. All calculations on
the new data sheets were correct. From the data submitted, it appears that

proper analytical procedures were used.

As stated previously, the samples for inorganic analysis were
submitted to the contract laboratory on June 21 and 29, 1985. These
samples were analyzed on October 18, 1985. During this time, approximately
5 months, the samples were stored at ambient temperature and without

preservatives.

The CLP protocol states that samples for cyanide analysis are to be
stored at 4°C and the maximum holding time is 14 days. For mercury, the
maximum holding time is 30 days. For all other metals, the maximum holding
time is € months. It also states that for mercury and all other metals,
the pH of the sample is to be adjusted to 2, with nitric acid for
preservation purposes. In the protocol, no differentiation is made between

liquid and solid samples.

Although the values for metals and cvanide cannot be validated, they
can be used as a general guide for evaluating their fate in the Huber

process.

Another area of concern is spike recovery values. Each sample was
spiked with a known amount of each elemeat being determined. The percent
recovery of the spiked elements gives a measure of the extraction
efficiency. The percent recovery of each spiked element should fall within
75 to 125 percent of the amount added to the sample. A review of the data
shows that 22 spike recovery results, representing 36.5 percent of the

values reported, were outside this target window. Twenty-one of the values

were low, ranging from O to 74 percent spike recovery. The 0 percent
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recovery result was for antimony on sample HU-NCBC-KR2-09.  The high result
was for lead on sample HU-NCBC-R2-01. This spike recovery value was
reported as 148 percent. CAL's position is that these questionable spike
recovery values are normal and are completely acceptable to EPA.

EG&G ldaho contacted the organization performing review of inorganic
analytical results for EPA and was informed that currently no action is
taken if the spike recovery values are outside the stated limits. However,

EGLG ldaho feels that it is indicative of questionable analytical techniques.
VOLATILE ORGANIC CONPOUNDS

Varijous soil and carbon filter samples were analyzed for volatile
organic compounds.  The analytical procedures were taken from the CLP

protocal an’ based on EPA Method 624,

Th= samples submitted to CAL were received by that laboratory on
June 2 and 29, 1985.. The samples were stored at ambient temperature and
extracted on September 16, 1985, approximately 3 months eafter receipt. In
addition, the samples for volatile organic analysis wer: taken about
3 weeks after the containers had been cpened to take samples for

semivolatile organic components.

CLP protocol states that samples for volatile organic analysis must be
protected from the light and refrigerated at 4°C from the time of receipt
until they are ¢xtracted. The extraction and analysis are to be done

within 10 days of sample receipt.

CLP protocol further states ihat a 4- or 5-point calibration curve is
to be prepared for each instrument used in the analysis. This calibration
curve is necessary to determine the linearity of response for that
instrument. No evidence could be found that any calibration curve had been

prenared,
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Based on all of the above, results obtained for volatile organic

components are not considered valid.
SEMIVOLATILE ORGANIC COMPOUNDS

The semivolatile organic compounds were analyzed using the CLP
protocol, which is based on EI'’A Method 625. The samples submitted to CAL
were received at that laborator: on June 21 and 29, 1985. The extraction
tor semivoiatile organic components was performed on August 27, 1985,

approximately 2 months after receipt of the sauples.

The CLP protocol states that samples for organic analysis must be
protected from light and refrigerated at 4°C from the time of receipt until
extracted. Solid samples must be extracted within 10 days of receipt and
the extract analyzed within 4C days of extraction. The samples in question

were stored at ambient temperature for 2 months prior to extraction.

As discussed with the volatile organics, preparation of a 4- or
S-point calibration curve for the analytical instrumentation used is not

evident.

The analysis contract required that semivolatile organic compounds be
analyzed to 1 ppm. It appears that the contract laboratory arbitrarily
decided whether a given sample was analyzed as low concentration or medium
concentration. On this basis, the following samples (HU-R1-02, HU-R2-02,
and HU-R2-03) required reanaly-is. The reanalysis was performed by taking
the sauple wxtract from a pres.sus analysis and concentrating the extract
from approximately 0.5 g/l ml to 0.5 g/0.5 mL. Although this procedure
should double the concentration and lower the detection limit by half, the
reported detection limits were lowered by a factor of four. There was no
cvidence that sample injection size had been increased. To attain the
resorted detection limits, the sample injection size would have to double.
One other point of concern is that the detection limit is based on the peak

height versus background noise lavel for any given component. It is
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therefore highly improbable that each component would have the same
detection .imit. However, Lhe factor of four imjprovement in detection

level was reported for all compounds.

Based on all of the above, the reported data cannot be validated.
However, because of the lower volatility of semivolatile organic compounds,
the length of storage time and storage conditions would not be as critical
as for the volatile organic compounds. Therefore, the values obtained can

propably be used as a guide for evaluating the Huber process.
PESTICIDE/PCB ANALYSIS

The pesticide analysis includes the chilorinated insecticides and
herbicides as well as the polychlorinated biphenyls. These components were
¢ vermined using the CLP protocol, which is based on EPA Method 608. One

acethod covers both pesticides and PCBs.

The same storage conditions and time restrictions for sample
extrartion and analysis exist for the pesticide/FCB samples as for the
samivolatile organic material. Like the other organics, a calibration

curve Is not evident.

Basad on the above, the reported pesticide/PCB values cannot be
iidated.  However, like the semivolatile organic components and for the
same rieason, the reported date can possibly be used as a guide to evaluate

the Huber process.
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DIOXIN AND DIBENZOFURAN RESULTS

Two types of analyses were performed for the specified PCDDs and
PCDFs: total isomer class content for tetra, penta, and hexacklorinated
PCDDs and PCDFs and 2,3,7,8-TCDD isomer-specific. The review methodology
was to evaluate all data in terms of applicable ion ratios, retention
times, and signal-to-noise ratios to determine if the‘aﬁalytical results

were correctly interpreted.

The isomer-specific 2,5,7,8-TCDHD date were examined and evaluated,
using the same criteria applied during the soil sampling and analysis
program conducted previously for the USAF at the NCBC site. These criteria
are detailed in the EPA document for reviewing 2,3,7,8-TCDD analytical
results (Reference 1), and the criteria are listed in the annex to this
appendix. The results of the evaluation will be discussed in two parts,
the isomer class analyses and the isomer specific analysis. The isomer

class analyses will be discussed first.

In its original proposal to EG&G Idaho, California Analytical
Laboratories proposed to use EPA Method 8280 (as modified by
EMSL-Las Vegas) to perform the isomer class analyses. CAL stipulated that
extriction methodolougies would probably require modification because of the
types of sample matrices involved, and this was understood by EG&G Idaho.
However, it was not felt that the modification in ext: action methodology
would significantly alter the remainder of the analytical technique. Upon
receipt of the data from CAL and the letter describing the date
(January 21, 1986), CAL stated that "the dioxin and furan analyses were
performed according to methods acceptable to EPA." No mention of EPA
Mrthod 8280 was made. Based upon prior knowledge of 8280 and a review of
CAlL's isomer class data, it was apparent that a method other than 8280 was
performed.  The comment must be made that Method 8280 has been under
revision for several yeers and that the final validated 8280 method was not
completed and released by EMSL-Las Vegas until March 1986. EG&G Idaho is

obtaining a copy of Method 8280 from EMSL-Las Vegas for further review.
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Upon review of this document, the use of multipoint calibration curves
were confirmed, which CAL did not perform. Other differences in procedure
were noted between the EPA Method 8280 method and the method CAL used.
However, many of these differecnces are due to the multiple versions of 8280
in ex‘stence. The use of multipoint curves, however, has been mandatory in

all versions.

The main concern is the use of single concentrations of analytical
.tnddards Lo determine response factors used in quantification
culcutations. Method 8280 stipulates multilevel calibration standards be
used to determine response factors. This is an important consideration
when a wide range of concentration values are anticipated, as was the case

of the Huber samples.

As opposed to Method 8280, CAL ran a single point standard on a daily
Liasils to determine response factors for the various analytical parameters.
The standard was a mixture of polychlorinated dioxins and furans, which

contained the folloiring compounds:

2,3,7,8-TCDD

2,3,7,8-13C ,-TCDD

1
Py

2,3,7,8-3/C1Q-TCDD

},2,3,7,8-P5-C?D

13
2 - -
1,2,3,7,8 C12 PSCDD

1.2.3.&,7,8-HXCDD

13,

1,2,3,4,7,8-"7C -1 CDhD
12 x

v, 7L R=TCDE
3
1,

2,%,7,8- ,lz-TCDF

1,2,3.7,8-PCDF

13
’ - TG, -P_CDF
1,2,3,7,8 12 P3 DF

2,3,4,7,8-]3012-PSCUF

*,
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1;2,3,4.7,8-HXCDF
1,2,3,4,7,8-13,_-H_cDF
12 x

CAL furnished the raw chromatograms of the standard analyses as well
as their calculation sheets. These data were reviewed and calculations
chocked to verify numerical accuracy. Standards were either obtained
commercially or manufactured by CAL. Sources of all standards were
documented by CAL.  The analyses were conducted using high-resolution gas
chromatography/low-resolution mass spectremetry. The isomer class content
analyses were conducted using a DB-5 fused silica capillary GC column

60 meters long. The temperature program used was to ramp the GC column

temperature from 190°C to 305°C at a rate of 10°C/min.

The following ions were monitored to determine the presence of PCDDs

and FCDFs 1s well as to provide information for quantification:

Nominal Nominal Theoretical Isotope Ratio

___Compound Mass 1 Mass 2 . _Mass 1/Mass 2
TCHD 320 322 0.77
Tcun-13c12 332 334 0.77
PCDD 154 356 0.617
p_con-1c 466 368 0.617

5 12
H CDD 390 392 1.235
k oon-tlc 402 w04 1.235
TCDF 304 306 0.77

o 13
TCDE-"7C 316 318 0.77
PG 338 340 , 0.617
oot 350 352 0.617

’ <
i COF 372 374 0.514
nocor-'e 386 390 2.858

X 12
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The normally accepted practice is that the experimental isotope raties
should be within +}5 percent ot the theoretical value in order to be
considered a positive indicator of the presence of a PCDD or PCDF. Upon
reviewing CAL's data and documentation, it was hard to determine if this
practice was followed for the isomer class data. CAL's supporting
documentation focused primarily or 2,3,7,8-TCDD analysis, with little
devoted o specific QA/QC criteria for the PCDD/PCDF analyses. Several
Huber samples were determined to have internal standards witb isotope
ratios slightly outside the 15 percent boundary. As the number of analyses
increases, it becomes more probable that some of the criteria will be

marginal or slightly outside acceptable limits. Concern was exhibited only

- where cxceptionally wide deviations from the 15 percent criteria were
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The following Huber samples were analyzed for total tetra through
hexachlorinated PCDD and PCDF content:

HU-NCBC-R1-01 HU-NCBC-R1-02 HU-NCBC-R2-0"
HU-NCBC-R2-02 HU-NCBL-R2-03 HU-NCBC-R1-09
HU-NCBC-R2-09 HU-NCBC-R2-09A

In addition, a method blank and two native spikes were prepared. A
duplicate sample using a Huber sample was not analyzed. The native spikes

nsed samples HU-NCBC-K2-09A and HU-NCBC-R1-01.

The ollowing samples were determined not to contain PCDDs of PCDFs at
or above the reported detection limits: HU-NCBC-R1-02, HU-NCBC-R2-R2,
HU-NCBC-R1-09, HU-NCBC-RZ-09A, and the method blank. Sample HU-NCBC-R1-02,
dinplayed a 1,z,';,4,7,#.-‘3(:12-1{)((:914‘ ratio of 3.389, which is slightly
smtside the 19 percent range. A more serious concern for this sample is

13

thit the M/2 404 jon for the HXCDF- G standard was not found due

to interferences. This necessitated tii calculation of the detection limit
vs the ’I‘CDI’)-HC]2 internal standard. This sample had a total detection
limit of 1.304 ppb, with fairly high detection limits for HXCDF, PSCDD,
and HXCDD. Sample HU-NCBC-R2-02 displayed a HxCDD internal standard
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ratio in excess of 15 percent. Samples HU-NCBC-R2-02 and HU-NCBC-R2-03
also displayed internal standard ratios outside 15 percent. None of the

ratios was exceptionally far off.

The remainder of the Huber samples were determined to contain
chlorinated dioxins or furans. When originally analyzed, sample’
HU-NCBC-R1-01 was determined to contain 118 ppb of tetra dioxin, with 115
ppb identified as 2,3,7,8-TCDD. This value did not agree with data
gathered from isomer-specific data at other labs. CAL reran this sample
under isomer-specific conditions and measured a 2,3,7,5-TCDD value of
193 ppb. CAL then scaled the total tetra~hlorodibenzo-p-dioxin based on
the 2,3,7,8-TCDD value in the following manner:

118/115 = 1.026
1.026 x 193 = 19%.035 ppb

CAL attributed the differences in values to saturation of the mass
spectrometer. However, no evidence of saturation is apparent from the CAL
data. The discrepancy in values is probably because the initial analysis
was conducted in the regime of nonlinear instrument response. The response
of the instrument has reached a platzau and will not significantliy change
even with increasing concentratioir. For this type of situation, a
multiconcentration calibration curve is essential. When CAL reanalyzed the
sample using isomer-specific conditions, a smaller sample size was
extracted and aralyzed, thus introducing a smaller amount of material into
the mass spectrometer. The same type of situation is present for

HY -NCRC-RZ-01.

Sample HU-NCBC-RZ-03 was supplied with two data reports, one of which
was a reexamination of the data using an enhanced software routine. Using

the enhanced software, TCDF, P_CDF, and TCDD were found. A maximum

Concentration of 0.49 ppb of 2?3,7,8,-TCDD was found. Upcn isomer-specific
analyses, it was determined that the 320/322 ratio was unacceptable (1.01),
resulting in a maximum possible concentration of 0.78 ppb for

2,3,7,8-TCHD. Based on these conflicting results, a maximum possible

concentration of 0.78 ppb may be presert. For sample HU-NCBC-R2-03, the
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calculations for HXCDD could not be reproduced. The areas and heights
used on the calculation sheets do not match those on the actual
chromatograms. This is most likely the result of manually determining

heights and areas and not noting them on the chromatogram.

Sample HU-NCBC-R2-02 was also supplied with two sets of data, one of
which used the enhanced software processing. [n the {irst set of data,
results of "uot detected” were reported for all isomer classes. Using the
entinced software, a value of 22 ppt (part per trilliouny of TCDF was
deteswined. Bused upon review ol data, the pusitive ideuvification of a
TCDT is marginal because of sigunal-to-noise factors. The value of 28 ppt

should be considered a maximum possible concentration.

As mentioned previously, two native spikes were prepared and
analyzed. Of the two, the spike using the HU-NCBC-R2-09A sample was of
better quality because the original sample contained no detectable amounts
of dioxin and furans. Recovery of the native spikes ranged from 83 to
112 percent. All recoveries were well within the acceptable range. The
spike sample using HU-NCBC-R1-01 provided good recoveries, with the
exception of the TCDF and TCDD, because of the high ievels of material

already present in the sample.

In addition to the samples run by CAL for isomer class rontent,
Battelle Columbus Laboratcries analyzed sample HU-NCBC-R2-07 for tetra
through hexa-chlorinated dioxins and furans using an in-house methodclogy
{1efer to Reference 2 for exact details). The results of this analys. s
whow findings of "not detected" for all isomer classes, with detezt<on
limits ranging from 0.0l to 0.04 ppb. Battelle's data were exam‘ned and

determined to met the NA/QC criteria described in the report.

Examination of CAL's isomer class data was a review and not a
validation. When this work was performed, a single accepted, validated
method for the isomer class determination was not available. Because of
this, a uniform set of cvaluation criteria has not teen adopted. The
review was aimed at understanding the data and analytical results and any

iscoasistercies noted.  The data provided by CAL indicates trends in the
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levels of PCDDs and PCDFs present und can be used on a semiquantitative

basis to follow the destruction efficieicy of the Huber process.

Because of the &pparent switch by CAL from Method 8280 to what appears

‘// : ro be an in-house method, and the confused method of reporting, it was

time-consuming and difficult to exawine the data.

CAL also conducted 2,3,7,8-TCDD isomer specific analyses on specified
sdmples and on tiose samples found to contain 2,3,7,8-TCDD when analyzed
for isomer class content. CAL propesed to perform these analyses according
to the U.S. EPA CLP method. According to the final report letter

- (January 21, 1986), *this methodology was used with modifications made for
wxtraction of various sample matrices. As stated previously, the data
supplied by CAL were revicwed according to the same criteria used during
the previous soil sampling and analysis program. Upon the completion of
the review, it was apparent that ihe CLP procedure was not followed.

Inconsistencies included the following:
1. No initial calibration curve established.

2. Incomplete concentration range of standards (100-ppb and 200-ppb

standards omitted).

3. Partial scan was not provided until asked for. A
! 4. Incomplete data reporting, including lack of initial calibration,
/ lack of continuing calibration, lack of chronological list of all
S analyses performed,
‘ 5. Nonadherence to protocol concerning performance check standards.
6. “onadharence to reporting format specified.

Because of these inconsistencies, the isomer-specific data for Huber

can be technically considered invalid. The data can be used to project
‘
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- . trends in the Huber system's ability to decontaminate soil but would not be

‘ accepted by the Sample Management Office of the CLP.

: In addition to the Huber samples, CAL analyzed a series of air filter
samples using toluene Soxhlet extraction, followed by CAL's in-house
2.3,7,8-TCDD method.  As before, these samples were to have been analyzed
by the CLI method using saitable exirvastion modifications. The same
deticiencies noted tor the Huber 2,3,7,5-TCOD samples apply to the air

friter smapies,

Upon review of the data, samples 1138 and 1140 (which were reported to

be 0.14 ppb and 0.1! ppb or 0.03 pg/m3 and 0.07 pg/ms, respectively)

. shioutd by changed to not detected, based on signal-to-noise criteria and
"

| . L 3 3

¢ have detection limits of less than 0.08 pz/m” and less than 0.18 pg/m™,
1 )

: respectively.

.

- - andeo . "
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CONCLUSIONS

’a

The CAL-supplied analytical data have numerous shortcoming and

omissions that prevent sirict validation of any of the results. Howoever,

< IR

[

u. .
‘e the review/evaluation of the data has shown that the results can be used as
o
S indicative. Therefore, the results zan be used to identify trends and to
13 evaluate the probable effectivennss of the Huber process technology. The
N
LY
o use of the results to provide strict quantitative information about the
' b ! q
k; process s not juscified without the additional corroborative information
ror
. . . .
h that would be provided by rurther testing of the Huber process.
. .
-:, The sample anal,zed by Battelle was a sample of treated soil. As
. }} neted previously, it was found to be free of all isomer classes of both
o tetra throngh hexachlorinated dioxins and dibenzofurans down to detection
) ', levels that ranged from 0.01 to 0.04 pph. The Battelle results were
0
}} supported by adequate QA/QC and met all QA/QC criteria, as described in its
\i report.  Thus, these results are the most valid indicatior of the actual
~ -
N PCDD and PCDF levels in the treated soils. Since Battelle analyzed only a
) Ez very limited number of samples, however, general conclusions based on its
o,
- results must take that fact into account.
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ANNEX

All 2,3,7,8-TCDD isomer-specific analytical data were reviewed and
evaluated according to the requirements detailed in the EPA document for
reviewing 2,3,7,8-TCDD analytical results (Reference 1 of Appendix 0).
This document was adapted to form the working document used for detailed
data review/evaluation. The criteria used to review the analytical data

arce as ‘ollows:

O Gl AR ol o R

22X

To c¢nsure isomer specificity for chrometographic separation, the

2,3,7,8-TCDD must be separated from interfering isomers with no

>

Q more than a 50 percent valley relative to the 2,3,7,8-TCDD peak.
P
5 2 The m/z 320/322 and 332/334 ratios must be within the range of

0.67 to 0.87.

‘ 3. lons 320, 322, and 257, which are each monitored separately but
ﬂ concurrently, must all be present; and the signal for all three
M must maximize simultaneously. The signal-to-noise ratio must be
~

N 2.5 to 1 or better for all three ions.

~

- 4. The signal-to-noise ratio must be 10 to 1 or better for the 332
l and 334 ions, which are ihe ions due to the internal standard.

AN

N

oY

- 5. The retention time of the native 2,3,7,8-TCDD must equal (within
- <

" 3 seconds) the retention time for the isotopically labeled

. 2,3,7,8-TCDD.

Q 6. Positive results must be confirmed by obtaining partial scan

N

~ spectra from mass 150 to mass 350 for selected samples.

2

; 7. The surrogate standard results must be within 240 percent of the
.':. Lrue value.

e
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Exhibit D - Analytical Methods

2,3,7,8-tetrachlorodibenzo~p~dioxin 1in Soil . ..
,Sediment by High Resolution Gas Chromatograpl: -
Low Resolution Mass Spectrometry

A PP
—

T x
LIS W

7 miid
[
.

SCOPE AND APPLICATION

1.1 This method provides procedures for detection and measurement of
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD; CAS Registry
Number 1746-01-6; STORET Number 34675) at concentrations of ] ud/kg
to 200 ,g/kg in 10-3 aliquots of wet soil and sediment. The une of
1-g lliquots permits measurement of concentratlon up to 2000 ,g/kg.

=
Y

555

-

o

ﬁ 1.2 The minimum measurable concentration is estimated to be 0.3 ,g/kg,
o but is dependent on interfering compounds present in the sample

g matrix.

N

1.3 This method is designed for use by analysts who are experienced in
the use of a gas chromatograph/mass spectromster.

1.4 CAUTION: Because 2,3,7,8-TCDD is extremely 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. SUMMARY OF METHOD

After 50 ng of 13C-labeled 2,3,7,8-TCDD and 10 ng of 37Cl-labeled
2,3,7,8-TCDD are added to a 10 gram aliquot of soil or sediment sample, th
wet soil or sediment is mixed with 20 grams of anhydrous sodium sulfate an
18 extracted with a mixture of hexane and methanocl, vhile the sample
aliquot =ad solvent are agitated continually in a glass jar. Column
chromatographic procedures are used to help eliminate sample components

YR s bl - AP |

Ll i}

«Tela

t: that may interfere with detection and measurement of 2,3,7,8-TCDD,
.. The extract is concentrated to SOUL, and a 2 uL aliquot is injected
. into a fused silica capillary column in a gas chromatograph (GC) i{nterface
. to a mass spectrometer (MS5) that has at least unit resolution at m/z
4 334,
o ldent{fication of 2,3,7,8-TCDD is based on detection of three char-
b acter!stic ions, measurement of the appropriate relative abundances

of two characteristic fons in the molecular ioa cluster, aud deter~
£ ainaticn of the retenti?g time of the sample analyte relative to
. the internal standard, °°C;,-2,3,7,8-TCDD, contained in the sample
’ extrac!. The 2,3,7,8-TCDD conceutration is determined by measuring the
) Hg res;onse to the sample component relative to the MS response to
g Cy2-+»3,7,8-TCDD (the internal standard). The labeled intecrnal
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-

standard aethod presuaéo that {pterual standard losses dﬁring method
procedures are equal to unlabeled TCDD losses. Therefore, the calculated
sample 2,3,7,8,-TCDD concentration is corrected for losses during sample

preparation.

The 37C16—2,3,7,8- TCDD {8 a surrogate compound that is added to each
sample and is analyzed exactly the same as unlabeled TCDD. The accuracy
of surrogate compound measurement is used to indicate the accuracy of
measurezent of unlabeled 2,3,7,8-TCDD {n the same sample.

DEF.NITIONS

3.1 Concentration calibration soluticn -- a uslution coantaining known
amcunts of She analyte (unlabeled 2,3,7,8-TCDD), the surrogate
cggpound (3 C14—2,3,7,8-TSDD). and the {nternal standard
(*’c 2-2.3.7,8-TCDD); it s used to determine {nstrument respoase
of tge gnalyte and the surrogate compound relative to the internal

standard.

3.2 Field blaonk -- a portion of soil/s:diment uncontaminated with
2,3,7,8-TCDD.

3.3 Rinsate -- a portion of solvenl used to rinse sampling equipment and
analyzed to demoustrate that samples are not contaminated during

sampling.

3.4 Internal standard -- 13¢;,-2,3,7,8-TCDD, which s added to every sample
and is present at rthe same concentration in every blank, quality
control sample, and concentration calibration soluticn. 1t f{s added
to the soll/sediment sawple before extraction and is used o measure
the concentrations of analyte and surrogate compound.

3.5 Laboratory reagent blank -~ a blank prepared by the laboratory by
performing all analytical proceduces except addition of a sampi.
aliquot to the extcaction vessel,

3.6 Performance check mixture =— a aixture of known amounts of selected
standard compounds; it is used to demonstra.e continued acceptable
performance of the GC/MS/DS system.

3.7 Performance evaluation sample =~ a soll or sediment sample containing
a konown amount of unlabeled 2,3,7,8-TCDD. Tt is diszributed by EPA
to potential contractor laboratories vho must analyze it and obtaia
acceptable results before being awarded a contract for sample analyses
(see IFB Pre-~Award 81id Confirmations). It may also be included as an
unspecified QC sample {n sny sample batch submitted to the lab for

analysis.
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. 3.8 Response factor -- response of the mass spectromater to a known
( amount of an analyte relative to a kanowm amount of an internal

standard. \

3.9 Siznal-to-moise ratio == The ratioc of the area of the analyte signal
to the area of the random background signal; it is determined by
integrating the signal for a characteristic fon in a region of the
selected fon current profile where only randem noise is obdbaserved and
relating that area to the area measured for a positive response for

The same nunber of spectra must be integrated for

the same ion.
(The ratio of peak heights may be used instead of pesk

beth areas.
areas.)

3.10 Surrogate compound =-- 37Cla-2.3.7,8-TCDD, which i{s added to the
soll/sediment before enalysis. Its concentration {s measured in
each sample, anc the accuracy of that concentration measurement is
calculated to indicate the accuracy of the unlabeled 2,3,7,8-TCDD

meagsurement.

Te T R e RN RN TN RNl e
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4. INTERFERENCES

Any organic compound that is within 10 scars (at the rate of 1 scan/second)
of m/z 257, 320, 322, or 328 of the internal standard and produces any of
the three ions monitored to detect 2,3,7,8-TCDD, iz a potential interferenct
Most frequently encountered interferences are other sample components
(’ that are extracted along with TCDD. Because very low levels of TCDD must
. be measured, elimination of interference is essential., High purity
reagents and solvents must be used and ali equipment must be scrupulously
cleaned. Laborazory reagent blanks (Exhibftec E, Quality Centrol, Section 4)
must be analyzed to demonstrate lack of contamination that would interfere
with TCDD measurement. Column chromatographic procedures are usad to
remove some coextracted sample components; these procedures must be
performed carefully to minimize loss of TCDD during atteupts to enrich
its concentration relative to other sample components.

f R SeGmmmy o % N s s s s~ oy

: S. SAFETY

5.1 The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical compound
should be treated as a potential health hazard. From this view-
point, exposure tc these chemicals must be reduced to the lowest
possible level by whatever means available. The laboratory is
responsible for maintaining a file of current OSHA regulaticns
regarding the safe handling of the chemicals specified {n this
method. A refereace file of material data handling sheets should
also be made available to all personnel finvolved in the chemical
analysis. Additional references to laboratory safety are identi-
fied.(1-3) 2,3,7,8-TCDD has been identified as & suspected human

or mammalian carcinogen.

L PP S
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S.2 Each laboratory must deveioé a strict safety ptogrin for'hhndling
2,3,7,8-TCDD. The follosing laboratory practices are recommended?

5.2,1 Contamination of the laboratory will be minimized by con~
ducting all man{pulations in a hood.

- WK N BRI " aTY &

$.2.2 The effluents of sample mplitters for the gas chromatograph
and roughing pumps on the GC/MS should pass through either a
column of activated charcoal or through a trap containing
oil or high-boiling alcohols. '

5.3 The following precautions for safe handling of 2,3,7,8~TCDD in the
laboratory are presented as guidelines ounly, and are based on safe
handling practices included in USEPA Method 613.(4) The pre-
cautions for safe handling and use are necessarily general in
nature because detalled, specific recommendations can be made only
for the particular exposure and circumstances of each individual
usage. Assistance in evaluating the health hazards ot particular
laboratory conditions may be obtulned from certain consulting
laboratories and from State Departments of Health or of Labor, many
of which have an industrial health service. Although 2,3,7,8-TCDD
is extremely toxic to laboratory animals, it has been handled for
years without injury in analytical and biological laboratories.
Techniques used in handling radicactive and fafectious materials
are applicable to 2,3,7,8-TCDD.

f S E X B A GENWE SV Y o T K S

5.3.1 Protective Equipment: Throw-avay plastic gloves, aproa or
lab coat, safety glasses and lab hood adequate for radio- .
active worke. =

$+3.2 Training: Workers must be trainad in the proper method of
removing of contaminated gloves and clething without
contacting the exterior surfaces.

S.3.3 Personal Hygiene: Thorough washing of hands and trrearms
afrter each manipulation and before breaks (coifee, lunch,
and shift) with any mild soap aud plenty of scrubbing action.

P R A A A e . W—— - o W B
i

5.3.4 Confinement: Isolated work area, posted with signs;

segregated glassware and tools; and plastic-backed absorbdent
‘ paper on benchtops.

$.3.5 Waste: Good technique includes ainimizing contaminated
waste. Plastic bag liners should be used in waste cans.
Jani..ts should not handle wastes.

- - = = o

5.3.6 Dispcsal of Wastes: 2,3,7,8-TCLD decomposes above 800°C.
Low level waste, such as the absorbent paper and plastic
gloves, may be burned in a good incinerator. Water
containing gross quantities (milligrams) of 2,3,7,8-TCDD
should be packaged sacurely aud disposed through commercial
or governmental channels thar are capabie of handling
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high-level or extremely toxic wastes. Liquids should be
X allowed to evaporate in s good hood and.in a disposable
( coutainer; residues may then be handled as above.

5.3.7 Glasswvare, Tools, and Surfaces: Satisfactory cleaning may be
accomplished by rinsing with 1,1,1-trichloroethane, then
washing with any detergent and water. Dishwater may be
disposed -to the sever. (Also see Section 6.5.)

5.3.8 Llaundry: Clothing knowa to be contaminated should be disposed
with the precautions described under Section 3.3.6. Lab
coats or other clothing worn i{n 2,3,7,8-TCDD work may be
laundered. Clothing should be collected in plastic bags.
Pzrsons who convey thc bags and launder the clothing should
be advised of the hazard snd trained in proper handling. The
clothing may be put into a wvasher without contact 1if tne
launderer knows the problem. The uasher should be run through
a cycle before being used again for other clothing. Disgposable
garments may be used to avoid a laundry problem, but they
must be properly disposed or incinerated.

5.3.9 Wipe Tests: A useful method to determine cleanliness of
work surfaces and tools is to wipe the surfsce with a pilece
of filter paper, which {s extracted and analyzed by gas
chromatography (limit of sensitivity of approximately 0.1 u8
per wipe). Lless than 0.1 ;g 2,3,7,8-TCDD per wipe indicates
acceptable cleanliness; anything higher warrants further
cleaning. More than 10 ;g on & wipe sample indicates an
acute hazard that requires prompt cleaning before further
use of the equipment or work space and indicates that

T unacceptable work practices have been employed in the

past.

N

5.3.10 Inhalation: Any procedure that may produce airborne
contamination must bLe performed with good ventilation.
Gross losses to a ventilation system must not be allowed.
Handling of the dilute solutions normally used in analytical
and animal work pressnts no inhalation hazards except in
case of an accident. Finely divided soils contaminated with
2,3,7,8-TCDD are hazardous because of the potential for
inhalation. Such sanmples should be handled in a confined
environment, such as & hood or glove box, or laboratory
personnel should wear masks fitted with a particulate fi{lter
and charcoal sorbent.

5.3.11 Accidents: Remove contaminated clothing immediately, taking
precautions not to contaminate skin or other articles. Wash
exposed skin vigorously and repeatedly until medical
attention is obtained.

205

L™
)
sy
ot

T 2’*‘;

x»:?j LAty
Saariadia sl




. 6. APPARATUS AND EQUIPMENT
6.1 Gas Chromatograph/Mass Spectrometer/Data Svstem (GC/MS/DS)

6.1.1 The GC aust be capable of temperature programming and be
equipped with all required accessories, such as syringes,
gases, and a capillary column. The GC injection port must be
designed for capillary columns. Splitless or on-column
injection tecunique {s recommended. With this method, a
244l injection volume s used consisteatly. With some CC
tnjection ports, however, 1 L may ! the maximum volume that
produces adequate precislion and chromatographic separation. A
1L injection volume may be used if adequate sensicivity and
precision can be achieved. CAUTION: If | L {s used for any
injection volume, the injection volume for all extracts,
blanks, calibration solutions and the performsnce check
sample must be 1 ,L.

6.1.2 Mass spectral data are obtained witu electroa icnizaticn at
a nominal riectron energy of 70 eV. To ensure sufficient
precision of mass spectral data, the required MS scan rate
must allow acquisit{ion of at least five data points for each
of six ions while a sample component elutes froam the GC.

7 . ) 6.1.3 An Interfaced dats system (DS) is required to acquire, store,
: reduce and output mass spectral data. The DS must be equipped
with a selected {on monitoring (SIM) program to acquire data
for at least six ioes that are characteristic of labelad and
unlabeled 2,3,7,8-TCDD. (The mass spectrum of unlabeled i:)
2,3,7,8-TCDD {s shown in Figure 1 at the end of this Exhibit.)
The same {ntegration time must be used for each icn monitored,
and the integration time used for sample analyses must be the
same as the time used to anzlyze concentration calihration
solutions and the performauce check solution. Total data
LT acquisition time per cycle (six ions) must not exceed 1.5
o saconds.

b

6.2 GC Column =-- Two fused silica capillary columns are recocamended;
one {s a 60— SP-2330 and the other is a 50-m CP-SIL 88. Any
capillary colian that separates 2,3,7,8-TCDD from all other
TCDDs may be used, but this separation must be demonstrated.
Minimum acceptance criteria must be determined per Section 9.2.3.1%.
At the beginning of each 8-hour period during which sample or
concentraticn calibration solutions will be analyzed, column
operating conditions must be demonstrated to achiave tne required
gseparatlon on the column to be used for samples. Operating
conditlons known to produce acceptable results with the recom-
mended columns are shown in Table 1 at the end of this Exhibit.
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.6-3 Miscell ‘neous Equip&eng s . . :.. o ;. . N

‘ 6.3.1
6.3.2

6.3.3
6.3.4

6.3.5

5.3.6

6.3.7

6.3.8

Nitroge. evaporation apparatus with variable flovw rate from
approximately 30 mL/min to 150 mL/min. .

Mechanical shaker =- A magnetic stirrer or a vrist-action or
platform-type ghaker that produces vigorous agitatiom.
Agitation conditions must be determined and demonstrated.
Analyticzl balance capable of accurately weighing 0.0lg.
Centrifuge capable of operaticg at 2000 rpm.

Water bath == equipped with coucentric ring cover and
temperature controlled within + 2°C. .

Stainless steel spatulas or spoouns.

Stainless steel (or glass) pan large enough to hold contents
of l-pint sample contaianers.

Clove box.

6.4 Glassware

6.4.1

6.4.2

6.4.5

6.4.6

6.5 NOTE:

Extraction jars =- amber glass with Tefloan-~lined screw cap;
minimum capacity of approximately 500 mlL; sust be compatible
with mechanical shaker to be used.

Kuderna-Danish spparatus = 500-al evaporating flask, 10-mL
graduated concentrator tubes with ground-glass stoppers, aad
3-ball macro Snyder column.

Cnlture tubes == 8-mL glass.

Mini-vials == 1l-mL amber borosilicate glass with
conical=-vhaped reservoir snd screw caps lined with
Teflon~faced silicone disks.

Funnels =-- glass; appropriate size to accommodate filter
paper used to filter jar extract (volume of upproximately
17C =l).

Chromacegraphy columns == 1 ¢m ID x 10 en long and 1 ¢ ID
by 3C c¢a long.

Reuse of glassware should be aminimized to avoid the risk

of using contaminated glassware. All glassware that is reused must
be scrupulously cleaned as soon as possible after use, applying the
following prucedure.
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Rinse glassvare with the last solvent used in {t. Wash with hot
vater contalning detergent. Riose with copious amounts of tap
vater and several portions of Jistilled water. Drain dry and
heat in a muffle furnace at 400°C for 15 to 30 min. Volumetric
glassware should not be heated fn a muffle furnace, and some
theraslly stable waterials {such as PCBs) may not be removed by
heating i{n a muffle furnace. In these cases, rinsing with
high-purity scetone and hexane may be substituted for ruffle
furnace hearing. After glaassware is dry and cool, store inverted
or capped with aluminum foil in a clean eavironment.

/. REAGENTS AND CONSUMABLE MATERIALS
- 7.1 Column Chromatography Reagerts

7.1.1 Alumina, acidic -- Soxhlet extract with methylene chloride for
21 hours and activate by hesting i{a a foil covered glass
container for 24 hours at 19%0°C.

7.1.2 Silica ge=l1 -- high purity zrade, type 60, 70-230 mesh;
Soxhlet extract with methylene chloride for 21 hours and
activate by heating in a foll-covered glass container for
24 hours at 130°C.

7.1.3 Silica gel lupregnated witih 40X (by weight) sulfuric acid --
Add two parts (by weight) concentrated gulfuric acid to
three parts (by weight) silica gel (extracted and
activated), mix with a gla=s rod until free of lumps, and a;)
store in a screw-capped glass bottle.

7.1.4 Sulfuric acid, concentrated —-- ACS grade, specific gravity
1.84,

7.1.5 Graphtitized carbon black (Carbopack C or equivalent),
surface area of approximately 12 12/3. 80/100 mesh.

7.1.6 Celite 545R, reagent grade, or equivalent.

7.2 Fillter paper -~ pore size of < 20 to 25 ;; rinse with hexane before
use.

7.3 GClass wool, silanfized -~ Extract with methylene chloride and hexane
before use,

7.4 Sodium sclfatr -- Granular, anhydrous; before use, extract with

methylene chloride and dry for > 4 h in a shallow tray placed in ana
oven oferated at 120°C.
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Solvents ~- High puricy, distilled in-glans. hexanc. -cthnnol,
methylene chloride, and toluene. ’

Concentration Calibration Solutions (reference Table 2) =~ Five (oluene’
lolutaons containing unlabeled 2,3,7,8-TCDD at varying concentrations
and *-C 2~2 3,7,8=TCDD (the internal Jtandard CASRN 80494~19~5) at a
S nstant concentraiion. Three of these lolu:ions also contain

Cl,-2, 3,7,8-TCDL (the surrogzte compound, CASRN 85508-50-5) at
varying concentracions. Concentration calibration solutions are to
be obtained from tue Quality Assurance Division, USEPA Environmental
Monitoring Systems Laboratory (EMSL-LV), Las Vegas, Nevada. However,
if not available from EMSL-LV, standards may be obtained froa commercial
sources, and solutions may be prepared in the contractor laboratory.
Traceabllity of standards pust be verified against EPA-supplied
standard solutions, by laboratory SOP's as required in IFB Pre-Awaru
Bid Confirmations, part 2.f.y(4).

7.6.1 Each of solutfons #1-#5 contairs 13¢,,-2,3,7,8-TCDD at a
concentration of 1 ng/,L wkich is equivalent to & 50-L
extract of a 10-g sample to which that compound (the in:etna’
standard) was added at a concentration of 5 ;g/kg.

7.6.2 Solutions #1-#5 conctain unlabeled 2,3,7,8-TCDD at concentra-
tions of 0.2, 1, 5, 20 and 40 ng/ L respectively; those
concentrations are equivalent to 50-,L extracts of 10-g
samples containing 1, 5, 25, 100 and 200 ppb, respectively.

7.6.3 Solutiot. #1-#3 contain 37C1 -2,3,7,8-TCDD at concentration
of 0.06, 0.12, and 0.2 ng/, L, tespec:ively. those concentrations
are equivalent to extracts con:gining 30, 60, and 100 ppbd,
resrectively, of the amount of C1,-1CDD (the surrogate
compound) added to each sample before extraction.

7.6.4 Store concentration calibration solutions in l-mlL amber
mini-vials at room temperature.

Performance Check Solution =-- A mixture containing: wunlabeled
2,3,7,8-TCDD; 1,2,3,4-TCDD (CASREN 30746~58-8); 1,4,7,8-TCDD (CASRN
40581-94-0); 1,2,3,7-TCDD (CASRN 67028-18-6); 1,2,3,8~TCDD (CASRN
$3555-02-5); 1,2,7,8-(CASRN 34816-53-0) and 1,2,6,7-TCOD (CASRN
4(581-90-6) must be ~btained from the Quality Assurance Division,
Envirormental ¥onitorinz Systems laboratory, lLas Vegas, Nevada.

To this dry mixture add 500 L of the sample fortification solution
(Section 7.8) containing l3C12-2,3,7,8~ICDD at a concentration of 0.5
ng/uLand 7C14-2,3,7,8-TCDD at a concentration of 0.1 ng/uL. Srore
in l-pL azber mini-vial at room temperature.

209




NS S DR ARSI 0w |

i

O ST

VYYS

CECA® DTS N

A
LA

-

AP ARALL

L B~

g\ Dl R > A

8.

- ks Y

7.0 Sasple fertificatics Selutien - & teluses ssletios csatefaiag the

1.9

faternal standard ot & coaceatration of .9 ag/ L end the sutregate
conpeuad at & ceacentration of G.) sg/ L. . o

Fleld Blank Yortif {cation Solutiea = & tolusns selutice “eatsiatisg
the fnternal staudard at a coaceatraticn of 0.3 ag/ L, the surtegsate
compound at a concentration of 0.1 ng/ L, asd the valsdeled 2,3,7,8-
TCOD ot & coaceatracioa of 0.1 ag/ L.’ .

SAMPLE PRESERVATIOR AND MANDLING

8.1 (hata-of-custody procedures -~ see Exhidit G .

8.2 Ssaple Preservation

8.3

(A S
[ I'n’\‘n!

8.2.1 then received, each sample will be coatained ia a l-pimt glase

$.2.2
Sample
8.3.1

8.3.2

jacr surtounded by vermiculite fu & sesled metal paiat can.
Uatil a portfion 13 to be removed for snslysis, store the
sealed paint cans fa & locked liaited-sccess ates whare
smbient temperature is saintained between 0°C and 33°C.

After & portion is removed for scalysis, retura the wwused
portioa of sample to its orfziasl ciutaimers sond store as
stated above. Do not freeze ssaples; they may coutaism euffi-
cieat water to break the sample jar if frosen.

To avoid photodecosposition, protect ssmples from light.

O

Randling

CAUTION: Fiaely divided soils coataminated with 2,3,7,8-TCOD
are hazardoue because of the potentisl for inhalatioa er
ingestion of particles contaiaing 2,3,7,8-TCDD. Such semples
should bde handled 1ia a counfinsrd environment (i.e., & closed
hood or & glove box). '

Pre-extraction sample treatment

8.3.2.1 Homogenizatiocn == Although ssmpling perscnnel will
atteapt to collect howcgeneous samples, the costractor
shall examine each sanple and judge if it oeeds further
aixing. KOTZ: Coantractor personnel have the respons<~
1bility to take a representative ssaple aliquot; this
responsibility entails efforts to asks the sample as
homogeneous as possible. Stirring 1s recosmended
vhea possidle.

8.3.2.2 Centrifugation -~ If & sample coatains sa obviocus
aqueous/11iquid phase, centrifuge it to separate
11quid aad solid phases. Place the sntire sssuple ia
a suitable centrifuge bottle and ceatrifuge for 30
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- T ST _minutes at 2000 rp-. Sanove’ Bottle tro- ecnttifuge.
. .o . . ) - With a disposable pipet, remove liquid phase and
{ - . discard. CAUTION: This 11lquid may concain TCDD and
' should be disposed as a 1liquid waste. Mix solid
layer with stainless steel spatula and remove a
portion to be weighed and snalyzed. Return the
remaining solid portion to original sample bottle

and store.

9. CALIBRATION

9.1 1Tvo types of calibration procedures are required. Omns type, routine
calidbration, is required at the beginning and end of each 8-hour
period during wvhich TCDD analyses are performed. The other type,
initial calibration, is required before any samples are analyzed for
TCDD, and is required intermittently throughout sample analyses as
dictated by results of routine calibration procedures described
below. N saaples are to be analyzed until acceptable calibration

is demonstrated and documented.

9.2 loutine Calibration

9.2.1 Calibrate and tune the MS with standards and proccdurcs _
prescrided by the manufacturers. CAUTION: Some: manufacturers
may specify baseline resclution at masses higher than necessary
for this method; that procedurs could significantly rcduce

sengitivity for TCDD sualysis.

9.2.2 Inject 2 ,L (CAUTION: See Sect. 6.1.1) of the performance
check solution (Sect. 7.7) and acquire selected-ion-monitoring
mass spectral data for mfz 320, 322, 323, 328, 332, end 334
withio a total cycle time of < 1.5 lccond:. Acquirc at least-
five data poicts for each GC peak and use the same data
acquisition time for each of the six fons being monitored.
NOTE: The same data acquisition parameters previously used
to analyze concentration calibration solutions during initial
calibration aust be used for the performance check solution.

-Wm"v\rmf{)l [ J Wm-mv o

9.2.3 Determine and document acceptable system performance with
the following criteria:

9.2.3.1 GC column performance == If SP~2330 column is used,
the valley between 2,3,7,8-TCDN and the peaks repre-
senting all other TCDD {somers must be resolved with
a valley < 25Z2. Valley (X) = a/y X 100, when y is peak
height of 2,3,7,8~TCDD; x is measured as shown in
Figures 2 nnd 3 at the end of this Exhibit . The
peak representing 2,3,7,8-TCDD shall be labeled and
identif ied as such on the chrozatograms.
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9.2.3.2 Ratio of ictegrated toa curient for u/z 320 to n/s .
322 for 2,3,7,8-TCDD sust be > 0.67 and € 0.87.

9.2.3.3 MS resolution -~ Ratio of 1hccgrac¢d fon current for
m/z 323 relative to s/z 322 for unlabeled
? 2,3,7,8-TCDD should be > 0.07 aad ¢ 0.20.

9.2.3.4 Ratto of lntisratcd fon current for wm/z2 332 to
a/z 33 for C‘2-2.3,7.8-TCDD sust be 2.0.67 and
< 0.87.

SEAES SRR 27 '

9.2.3.5 Raspanse facggr (Sect. 9.3.10) for ¥c1,-2,3,7,8-TC0D
relative to 12—2.3.7.3-1690 wust be vithia + 102
of the sean value established by triplicate analyses
of the concentration calibration solutions (Section

9%.3).
§\
' ;}h 9.2.4 1Inject 2 ,L of the concentration calidratioan solution #1,
) vhich contains 0.2 ng/ L of unlabeled 2,3,7,8-TCDD. Using

the same CC/MS/DS conditions as used in Section 9.2.2 except
the fons being monitored, acquire data for a/z 257, 320,
322, 328, 332, aand 134. Deteraine and document acceptable
pecforasnce for: .

7 B

X '

§§§ 9.2.4.1 MS sensitivity —— signal-to-noise (S/N) ratio (Section

7ot 3.8) of > 2.5 for m/z 257 and > 10 for m/z 322
for unlabeled 2,3,7,8-TCDD. The ratio of {integrated
fon curreat for m/z 257 to m/z 322 wust be > 0.20 .-
and < 0.45. H

9.2.4.2 Measured respguse factor for unlabeled 2,3,7,8-1CDD
relative to 12—2,3,7.8-TCDD {s within + 102
of the mean values established (Section 9.3) by
triplicate acalyses of the concentration calidracion
solutions.

9.2.5 Remedial actions shall be taken by Contractor if criteria
are not aet. Possible remedies are:

WD ~ R

9.2.5.1 Check and adjust GC and/or MS operating conditions.

5

H&

o 9.2.5.2 Replace GC column (performaace of f{nitial
?;8 calidbration procedures then required).
Y

;’i

9.2.5.3 Tune MS for greater or lesser resolution.

9.2.5.4 Calibrate MS nass scale.

s

9.2.5.5 Prepare and analyze nevw performance check solutioca.

2,
G

<x

{
[
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9.2.5.6 Prepare new concentratioa
9. 30!;)0 '

."

9.3 1Inicial Calidbration

9.3.1 In addition to routine calibration procedures describad in

Section 9.2, before 13; samples are analyzed, detarmine
a

response factors for :=2,3,7,8-TCDD and for unlabeled

2,3,7,8-TCDD relative to i3C12-2.3,7,6-TCDD.

9.3.2 Concentration calibraticn solutions == The five solutions
described in Section 7.6 are required.

9.3.3 Calibrate and tune the MS with standards and procedures
prescridbed by the instrument manufacturer.

9.3.4 If a column other than the recommended (Section 6.2) SP-2330
or CP-SIL 88 fused silica capillary column {s usad, deteruine
the CC conditions necessary to separate 2,3,7,8-TCDD from
other TCDDs known to have similar relative retention times.

9.3.5 Inject s 2-,L aliquot of the performance check solution
(CAUTION: e Section 6.1.1) and scquire selected-ion~
monitoring (SIM) mass spectral data using the MS operating

conditions specified in Section %.2.2. Deteraine GC operating
conditions necespary to achieve separation descridbed in

Seztion 9.2.3.1.

9.3.6 Using specified MS data acquisition procedures and the GC
conditions deternined in Section 9.3.5, analyze a 2- L
aliquot of the performance check solution.

9.3.7 Deteramine and document acceptable calibration ucing the
criteria specified ia Section 9.2.3.2 - 9.2.3.5.

9.3.8 Using the same GC conditions that produced scceptable rasults
with the performance check solution, analyzs a Z—uL aliquot
of each of the five concentration calibration solutions with
the following MS operating parameters. )

9.3.8.1 Acquire selected-ion-anonitoring data for wm/z 257,
320, 322, 328, 332 and 134.

9.3.8.2 Total cycle time for data acquisition wust be € 1.5
seconds.

9.3.8.3 Acquire at least five data poiats for each ina during
elution of the GC peak.
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9.3.9

9.3.10

9.3.11
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six ions being wonitored.

Repeat Section $9.3.8 two times to produce triplicate data
sets for each solution.

Calculate the tespdnsc factor for 37 1,-2,3,7,8-TCDD and for .
unlabeled 2,3,7,8-TCDD relative to !°C,,~2,3,7,8-TCDD:
".k—d’-ﬂ
Atc - O

vhere A; = integrated fon abundaace (corrected as

lpocistcd ia Section 12.1.1.3) of m/z 39

for °/C1,-2,3,7,8,-ICDD or the sum of
iategrated ifon abundances of =/z 320 and
a/z 322 for unlabaled 2,3,7,8-TCDD,

Ajgy = the sum of integrated abuadances of w/z
332 and u/z 33 for 13¢;,-2,3,7,8-~1CDD,

= quantity of 13¢,-2,3,7,8-TCDD, and

Qe - g ntity of unlabeled 2,3,7,8-TCDD o
o e eSO C L=, 3,7, 8-TCDD- injected. -

RF i3 a unitless number; units usad to express
quantities must be equivalent.

For both 37C1,-2,3,7,8-TCDD and unlabeled 2,3,7,8-TCDD, calcu- f:)
late tte mean RF z2nd its relative standard deviatioa (RSD) from
triplicate analyses of each of the five concentration calibra~-

tfion solutions. Variatfoun of the RF calculated for each

compound at each concentration level must not exceed 10X RSD.

1f the five mean RFs for each compound do not differ by more

than + 10X, the RF can be considered to be independent of

analyte quaatity for the calibration coancentration range, and

the mean of the five mean KFs shall be used for concentration
calculations.

QUALITY CONTROL

See Exhibit E for QA/QC Requirements.
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. 11, PROCEDURES - - - o
11.1 Sample Extraction

Y

: {
} 11.1.1 CAUTION: See Section 5 for safety guidelines and recom-
mendations. '

11.1.2 Jar extraction. NOTE: Extremely vet samples may require
centrifuging to remove water before addition of sodiun
sulfate see (Section 8.3.2.2).

T, 11.1.2.1 Accurately weigh tc three signiffcant figures a
10 gram (+ 0.5 gram) portion of the wet soil or
sediment sample, and transfer it to the extraction
JI'- .
S 11.1.2.2 Ad2 100 ,L of the sample fortification molutioa
w2 (Section7.8) to the soil or sediment in the extraction
f:_-, Jar. Add small portions of the solutions at several
\‘:}’ sites on the surface of the soil or sediment.
ot .
!3, 11.1.2.3 Add 20 g of purified anhydrous sodium sulfate, and
Y mix thoroughly using a stainless steel spoon or
- spatula.
% ~
"
n 11.1.2.4 Allov the mixture of suil and vodium sulfate to set
. for two hours at mmbient temperature; mix again,
%222k all visible lumps, and allow to set for &t
X ( least four more hours.
)
}?::j 11.1.2.5 Mix again and add 20 al. of methanol; mix again and
t‘f" add 150 al of hexane.
) 11.1.2.6 Flace the extractica jar coutaining the soil,
sodium sulfate aci solvents in the shaker and shake
tQ{ for at least 3 hours.
:‘_.‘ ) .
My 11.1.2.7 Remove the jar from the shaker and allow solids to
o &: settle. Decant the solvent through a glass funnel
- ’ containing hexane-rinsed filter paper. Rinse the
g" jar, solid sazple residue, and filter residue with
o four S-al portions of hexane.
3
&". 11.1.2.8 Concentrate the extract volume to approximately 2
&, to 3 al with a Kuderna~Dsaish apparatus or a rotary
> evaporator. ROTE: Glassware used for more than
one sample must be carefully cleaned between samples
P t to pravent cross contamination (See Section 6.5).
e
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u.x 2.9 Traunsfer th emucnt“ uz:e.: to sa l-l. ‘un .

cultura tube. Rinss the evagorator flask with R

 three S-ul portions of hexane; transfer each rinse

. 8o the culture tube.  Between additions of hexane
rinse, reduce the eitract,volume in the culture
tube enocugh to allow addition of another S-ul
volume of rinsc. To reduce the volume, place the
cuiture tube in a weter bath adjusted to operate at -
S0°C and position the tube so that the surfaces of
the extract and ths water are at about the same
level. Evaporate the solvent with a streaa of
nitrogen (flow vate of appreximately 150 wl/ain)

- with the tip of the nitrogen delivery tube 2 cm
sbove the solution.

11.1.2.10 After the final rinse has been added, reduce the
extract volum. to spproximately 1 mlL.

11.2 Column Chromatography
11.2.1 Coluan Pupcn:leu

1l.2.1.1 Colu-n 1: 2lacs 1.0 g of silica gel into a l ca x
20 cs column and tap the column gently to settle

the silica gel. Add 2 g sodium hydroxideilapregnated

o gl tes gely, 1g 81lica gel, 4.0 g of sulfurie acid-
impregnated silica gel, and 2 g silica gel. Tap

coluam geantly after each addition. ~
¥ 11.2.1.2 Colusn 2: Place 6.0 g of alumina into & 1 cm x 30 T
\._{2 ca columm and tap the column gently to settle the
1 alunina. Add a l-ca layer of puriffied sodium
e sulfate to the top of the alumina.
n 11.2.1+3 Add hexana to each coluan until the packing is free
y of chancaals and air bubbles. A small positive
(o pressure (5 ossi) of clesn nitrogen can be used if
:‘_‘-, needed.
e 11.2.2 Quantitatively traasfer the hexane sample extrsct from the
culture tube to the top of the sulfuric acid-impregnated
- silica gel in Columa l. Rinse the culture tube with tws 0.5
.::f alL portions of hexane; transfer rinses tec Column 1.
v
?_’,‘ 11.2.) Witk 90 ul of hexane, elute the extract froa Columo 1 direcctly
- .o fato Column 2 coantaining alvaina and sadium sulfate.

11.2.4 Add 20 al of hexane to Column 2 and elute until the hexane
level is just below the top of the sodium sulfate; discard
the eluted hezane.
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u.z.s Add 20 -1. of zo: .-emm euorwuuoz uusu (velm/wlm)
to Column 2 and collect thn eluste.

11.2.6 Reduce the volume of esluate with a gentle stresa of filtcrnd‘
dry nitrogen. When the volume 1is about 1 to 2 mlL, transfer
aliquots to a l=wmlL aaber mini-vial with conical reservoir.
Concentrate and add additional sliquots with further concen~-
tration until entire eluste is transfurred. Rinse cluate
contajner with two O.5-al portions of hexane; transfer rinsas
to the mini-vial, with further coucentration as necessary.
CAUTION: Do not evaporate sample extract to dryness.

11.2.7 With the f1inal sample extract volume at approximately 1 ul,
storc the extract until time for GC/MY snalysis. -

11.3 GC/MS Analysis

11.3.]1 Remove the samp's extract or dlank from storage and allow it .
to wvarm to ambient ladorstory temperature if necessary.

“ Nirh a stresa of dry, filtered nitrogen, reduce the
extract/olank volune to cear dryness. I-:ad‘atoly before
GC/MS analysis, adjust the extract o- bdlank voiume to 50 uk
with toluene.

11.3.2 Inject & 2- L sliquot of the extract into the GC, operated
under condittonc previously used (Sect. 9) to producc
(’ . accaptakle rerults with the performance check solution.

11.3.3 Acquire mess spectral dats for *he follewing salected
characteristic lons: a/t 257, 320, and 322 for ualabeled
2,3,7,8~ TCDDl w/z 328 for 7/Cl1,~2,3,7,8-TCDD; and m/z 332
nnd 336 for °°C;,~2,3,7,8-TCPD. Use the same data
scquisition time and MS operating conditions previously used
(Sect. 9.3.8) to deteraine response factors.

11.4 !dentification Criteris. NOTE: Refer to Exhibit E, Section 7,
for application of identification criteria.

47K

%

11.4.1 Retention time (st aximum peak height) of the sample com-
nent sust be within 3 seccnds of the retenticn time of the

win

g% -2 3,7,8~-TCDD. kacention times are required for all

gﬁ chto-a:cgrans but gcan rumbers are optional. These parsaetars
shoul! be printed next to the appropriate paak.

>

& 11.4.2 The integrated fon currents detscted for m/z 257, 320, and

322 must saximize sizultaneously. 1If there are peaks ihat
will sffecc the mazisization or quantitaticn of paaks of
interest, attempts should be made to narrow the scan viadow
to aliminate the interfering peaks. This should be reported
on & separate chromatangraa.
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11.5

-

11:4.3 The Incegrated fom curreat for esch analyts snd surrogate .
" compound fon (e/z 237, -320, 322 and 328) must be at least 2.5
times backgriund®moise and wmust not have saturared the detector;
internal standatd foas (m/z 332 and 334) sust be at least 10
. times backgraund and must nut have saturated the detector.

11.4.4 Relative abundanca of a/ 257 to m/z 322 should be > 202 and
< 451, L

11.4.5 Abundance of integrated ion counts detected for a/z 320 must
be > 67X and < 871 of intcgrated fon counts detected for m/z
322. -

Column Chromstagraphy Procedure for Difficult Saaples == Use the
following procedure for extracts previocusly subjected to the column
chzomatography procedures {n Section 11.2, but found by GC/MS
snalysis to contaia interfering components.

11.5.1 Mix 3.6 graas of Carbopack C (or equivalent) with 16.4 grazs
of Celite 545K (or equivalent) in a 40-umlL vial aad activate-
by heating in an oven at 130°C for 6 hours. Store in a
desiccator. CAUTION: Check each asw batch of mixed Carbopack/
CeliteR® to ensure TCDD recovery of > 50%. Subject the lov
level conceatration calibraticn solution to this procedure and
measure the quantity of lsbeled and unlabeled 2,3,7,8-TICDD.

11.9.2 Insert s small plug of glass wool into s disposable pipet
approximately 13 ca loag by 7 sm 0.D. Apply suction with a
7acuum aspirator attached to the pointad end of the pipet,

and add the Carbopack/CeliteR mizture until a 2 cm column is
obtained.

11.5.3 Pre-eluce the column with:
11.5.2.1 2 sl of toluene

11.5.3.2 1 ul of a mixture of 752 (by volume) methylene
chloride, 20% methanol and 52 benzene

11.5.3.3 i al of 502 (by volume) cyclohexane and 502
pethvliens chloctide

11.5.3.4 2 gL 5f hexase

11.5.4 While the coluun fs still vet with hexane, add the sazple
extract. Elute the column with the followicg sequence of
solvents and discard eluents.

11.5.4.1 2 amlL of hezane
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11.5.4:2 1 ul of 30% (by vv;'me) cyclohezane and 50% methylene
chloride

11.3.4.3 1 sL of 75Z (by volume) methylene chloridc; 202
methanol and 51 benzena

11.5.5 Elute with 2 al of toluene and collect the eluent, which
contains the TCID.

11.5.6 Store the sample extract until just defore GC/MS arzlysis.

12. CALCULATIONS
12.1 Concentration
12.1.1 Concentration when a linear respouse factor wvas obtained:

12.1.1.1 Calculate the ccncentration of 2,3,7,8-TCDD ueing
the formula: )

f - —A———gl.l—

“x Au.l!'.ﬁ

wvhere &G =2,3,7,8-TCOD concentration i3 micrograms
per kilograa

Ay ~ the sum of integrated ion abundance
detected for m/c 320 and 322

Atg = the sum of integrated ion abundances
detected for m/z 332 cnd 334
fsh;tactcr!ltxc fons oi

¢ ~2,3,7,8=TCDD, the internal
standard)

Qe = igantity'(in nanograms) of
€12°2,3,7,8-TCDD added to the sample
before extraction

RF « calculated mean z:sponse factor for
rglabelcd 2,3,7,8-TCDD relative to
€12-2,3,7,8-7CDD

b = weight (in grams) of wet soil or sadiment
sanple.
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12.1.1.1 l! the calculated concnatu:m d mlnbclu 2, 3,7.‘- e
TCDD excoeds 200 ;3/kg, which {s the msximum concen~ - .,
tratioa of the conc..u:uuou calibration ‘solutions,
the linear taage may have been exceeded, and a
saaller aliquot of that sample must be analiyzed.

Accurately veigh to rhree significaat figurec a l-g
aliquot of the wet soil/sedizent. Add 100 uL of the
sample fortification solution (Section 7.8), fjust as
for the larger sample aliguot. Extract and analyze.

12.1.1.3 lculate the concentration of the surrogate compound,
€1,-2,3,7,8~TCDD, using the formula:

C. =
L ] 18 * .

Cg = concentration (in micrograms per kilo.ra-)
of the surrogate ccmpound

Ay = total integrated iom sbundance of m/z 328
after correction for tha coatributi a by
unlabeled 2,3,7,8-TCDD (correc.ion =~
sudtract 0.92 of the total integrated {on

x

AL hOPAT TR ERE S A A |

;ﬁ -abundance detectad for m/z 322 in the same
! sample extract)

Atg = ths sum of {ntegrated ion abundan:zes
detected for n/z 332 and 334
isharlctcrlstlc foans of

-2,3,7,8-TCDD, the iaternal
otxn atd)

W

IS

{f"

Qs *= 1 atity (iu nanograms) of
12°2+3,7,8-TCDD added to the sample
bcfcru cx:raction

e o,

-
Y

’\
55 I = s’lcula:ed mean response factor for
~ ch‘-z.3.7.a~rcnn telative to
) 3¢, 4-2,3,7,8-1C00
Qg ¥ = wveight (in grams) of wet soil or sediment
;% sasple.
L
; 12.2 Accuracy =-- Calculate the accuracy (A) of the measurement of surrogate,
s 37C14-2,3,7,8-1CDD, using the formula:
>
%; Surrogate amount measured (navograms)

' ?f Parcent Accuracy = 10 ng X 100
%
)
7T
&
& '
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12.3 tum:ed Dc:u:ton tht -= For n-plu ic vhich no unlobslcd
2,3,7,8-TCDD was detected, calculste the estimsted mivimus detectable
-entration, which is the concentraticn roquired to produce a

s.gal with area (or peak height) of 2.5 times the background signal
area (or peak height). The background area is determined by integra-

. ting ion abundances for either m/z 320 or 322 in che appropriste
region of the SICP, multiplying that area by 2.5, and relating the
product area to an estisated concentratior that would produce that

product area.

Use tha formula:
2.3 o % 8“
‘13
estimated concentration of unlabelad 2,3,7,8-TCDD

vhere Cp =
required to produce A,

. Ay = peak height or integrated ion abundance for either
m/z 320 or 327 in the same group of 25 spectra
used to measure A

Ajg = peak height or integrated fon aturndance for the
appropriate loun characteristic of the intarnal
standard, m/z 332 whea u/z 320 is used to
deternine A, and m/z 334 when m/z 322 {3 used to

determine Ay

Qqg» RF, and W retain the definitions previously stuted in
Section 12.1.1.

The ase of the area (or peak height) for m/z 320 to calculate Cg
18 preferzed tc m/z 322, but m/z 322 can ba used when interference
is observed for m/z 320 but not for wm/z 3Z2.

NOTE: This calculation is not applicable 2o all samples in
which 2,3,7,8-TCDD was no: Ldentified (see Section 12.4).

12.4 Estimated Maximum Possible Concentratiou == For ssaples where
interfarence {8 observed for both m/z 320 and 322 or vhen an
uoacceptable ratio prevented idenrification of unlabeled
2,3,7,8~TCDD as a sample component, the procedure {n Section 12.1
can be used to estimate the maxiaum concentration that could be

rcpresented by detected signals.

12.5 The relative percent difference (RPDX) is calculated as follows:
(s" Section 5-101' Exhibit E-)

RPD | Sy - 85 1 - l?-szl

Mean Concentration L+ 3,
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Figure 1. Complete mass spectrun of unlabeled 2,3,7,8-TCDD acquired vith recommended GC conditions (Table 1)
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TABLE 1. RECOMMENDED GC OPERATING CONDITIONS

! Coluan coating SP-2330 CP-SIL 88
Tila thickness 0.2 " ) 0.22 u®
Column dimensions 60n x 0.24 m: 50m x 0.22 mn
Helfua* linear velocity 28-29 ca/secc 28-29 ca/sec
. at 2600C at 2400C
Initfal temperature 700C 450C
Initial tioe 4 min 3 unin
Teaperature progranm Rapid increase to 200°C ""Rapid increase to 1900C -
2000C to 260°C 190°PC to 2400C
at 4#C/uin at 5°C/min
( 2,3,7,8-TCDD retention 24 -in' ‘ 26 min

N tine

% Rydrogen is an acceptable crrrier gas.
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TABLE 2. COMPOCITION OF CONCENTRATION CALIBRATION SOLUTIONS

” Solution # | Councen’ration of 2,3,7,8-TCDD .
Isotopically Labeled Unlabeled ’
) 13 A
3
) 1 1 ng/,L 0.06 ng/,L 0.2 ng/ L
m 2 1 ng/iL 0.12 ng/)L 1 og/ L
p 3 1 n;l:l. 0.2 uln‘l'. ) nx/
g ‘ 1 og/yL 0 20 ng/,L
3 s 1 ng/,L 0 | /L
:
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Exhibit 2

- Exhibit B - GA/QC Icgﬁircnuntl |

SUMMARY OF QC ANALYSES

l. 1Inirial and perlodic calibration and iastrument performance checks.

2. Laboratory reagent blank analyses (Sect. 4.1); ainimum of ona blnnk'lhall -
be analvzed with each sample batch; an additional blank analyzed when new

reagents are used.
3. Analysis of a batch of lanplcf with sccompanying QC anslyses:

3.1 Sample Batch — < 24 samples, including field dlack snd rinsate
smple(s).

3.2 Additional QC Analyses Per Batch:

Laboratory reagent blaak

Duplicate sample anslysis

Conf irmatory partial scan azalysis
. TOTAL

W

4. “Blind” QC saaples may be subaitted to contractor as an orainary soil or
sediment sample included among the batch of samples. Blind samples

include:

4.1 Uncontaminated soil,

4.2 Split sauples, '

4.3 Unlabeled duplicates, and

4.4 Performsnce evaluation saaples.

QUALITY CONTROL

l. Performance Evaluation Samples -~ lacluded among samples in some batches
111 be samples coutaining known amounts of unlabeled 2,3,7,8-ICDD that
B4y Or may not be marked as other thaa ordingsy wamplses.

2. Perforusnce Check Solution

2.1 At the begining of esach 8-hour period during which samples are to be
analyzed, an aliquot of the performsance check solution and an aliquot
of concentration calibration solution f1 shall be analyzed to demon~
strate adequate GC and MS resolution and sensitivity, response
factor reproducibility, and mass range cslibdration.
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- :.. f: ) thcln proceduroa “are dae:rtbod 1o Scetion i of lxhlblt D. 1t o

aay required criteria are oot met, remcdial action Iﬂlt be takna
( o bc!orc any samples are_snalyzed. .

2.2 To validate ltuple data, the performsnce check solution must be
. analyzed also at the end of aach B-hour period duting vhich lanplcl
are analyzed. ]

2.2.1 If the contractor laboratory operates only during enme 8~hour
P) : period (shift) each day, the performasnce check solution must be
analyzed tvice (at the beginning and end of the 8-hour period)
to validate dsta acquired during tha interim period.

2.2.2 If the contractor laboratory operates during cousecutive 8-hour
perivds (shifts), analysis of the performance check solution
at the beginning of each 8-hour veriod and at the end of the
final 8-hour period is sufficieat.

2.3 Results of at least two analyses of the performance check soluticn
sust be reported with sample dats collected during an ‘8-h period.

2.4 Deviations from criteria specificd for the perforaance check solution
(Section 9.2.3, Exhibit D) invalidate all sample data collected
" between anslyses of the performance check solutioa, and samples —
shall be rerun (see Exhibit C).

(: 3. The performance check mixture, concentration calibration solutions, and
the sanple and field blank fortification sclutions are to be sbtained from

"EMSL-LV, However, 1f not available from EMSL-LV, standards can ba ohtained
from other sources, and solutions can be prepared in the contractor
laboratory. Concentrations of all solutions containing unlabeled 2,3,7, B-TCDD
and not obtained from EMSL-LV must be verified by couparison to the
unlabeled 2,3,7,8-TCDD standard solution (concentration of 7.87 ,g/ul)
that is available from EMSL-LV.
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&, Blanks

4.1 Laboratory reagent blank == Perform all steps in the analytical
procedure (Section 11, Exhibit D) ueing all reagents, standards,
squipment, apparatus, glassvare, and solvents that would be used for
& sample analysis, but omit an aligquot of soil or sediment.

4.1.1 Except in the case noted in Section 4.1.3, a 1§9ora:ory .
rtlgigt blank must contain the same amount of “‘Cl,-2,3,7,8-TCDD
sad 12-2:3,7,8-TCDD that {s added to samples before extrac:ion.

4.1.2 Analyze a laboratory reagent blank before any samples are
extracted and analyzed.
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Q.t.s lnclyu e hboneury resgent Llaoks befors s aew buch
of solvents or reagents is used for sample extraction or for

s,lm chromatographic aéoccdu:u. Do not add any
€14~2,3,7,8-TCDD or -2,3,7,8-TCDD to one blank, to

demonsirste that reagents contatn no impuritics producing an
i1oa curreut above the level of background noise for m/z 328,
332 and 334,

‘4.1.4 Analyze a laboratory reagent black along with each batch of
saaples.

4.1.5 Acceptable laboratory reagext blanks contain no fon curi-at
sbove the level of background signal-tc-noise for any of the
selected characteristic tons (a/z 257, 320, 322) for unlabeled
2,3,7,8-TCDD. If the reagent blank which was extracted along
vith a batch of samples is coataminated, the entire batch of

T

- E‘.‘_ sanples must be rerua (ses Exhibic C).
Y . .
;'“ 4.1.5.1 If the above criterion is not met, check solvents,
e reageuts, apparatus, and glasaware to locats and
’ eliminate the source of contamination defore asay
\: samples are extracted and analyzed.
", »
; 4.1.5.2 If nev batches of reagents or solvents coatain
¥ interfaring coataaminants, purify or discard them.

4.2 Field Blanks -~ Each batch of masples contains a sample of uncontami~
nated soil/sediment that is to be fortifled with unlabe'ed 2,3,7,8-TCDD
at a concentration of 1 ,g/kg befors anslysis. In addfiton to that

: field blank, s batch of luplu uay inclide a rinsate, that is & portion
N of solvent (usually trichloroethylene) that was used to rinse sawpling

equipment. The rinsate is snalyzed to assure that samples have not
” been contaminated by saapling equipeent.

4.2.1 Unfortified field blank == Analyze with procedures used
for environmental samples (Section 11, Exhibit D). This
blank say or aay not be labeled as such (i.a., it may be

8 "dlind” QC sample).

= AP A 4

¥
%'T* 4.2-2 Yortified (Spiked) Fileld Blank
o
- o 4.2.2.1 Weigh a 10~g aliquot of the specified field blank
& sanple and add 100 ,L of the solution containing
S ?31 ag/yL of unlabeled 2,3,7,8-TCDD, 9,5 ng/ L of
'5' -2 3,7,8-TCDD, and 0.1 ngl L of “/Cl1,-2, 3 7,8-1CDD.
v ysis bcfote fortification gl aot rnquired bccauoc
b :hin Hcld blank {s known not to contain a detectable
concentratioa of unlabeled 2,3,7,8-TCDD.)
// .
)
v
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: ‘.2.2.2 lx:rac: utth thc jir proccdutd (Scction 11.1.2.
( ' Exbibit D) and analyze a 2-,L aliquot.

4.2.2.3 Cllcus,te concentration (Scctlon 12.1, Exhibit D) of
both #/C1,-2,3,7,8-TCDD and unlabeled 2,3,7,8-TCDD, ond
sccuracy (Section 12.2, Exhibit D) of each measured
coucentration.

§.2.2.3.1 1; sccuracy of measured concentration of
C1,-2,3,7,8-TCDD 18 > 4402, discard the
) reaultl and repeat the fortified field
blank extraction and analysis with a second
aliquot of the specifiad field blank sample
(see Exhibit C).

4.2.3 Rinsate Sample

4.2.3.1 To 32 100-nl aliquot of equipment rinse solvent (rinsate
simple), ’Sd 100 yL of the solution containing 0.5
s,/uL of 22, 3 7,8-TCDD ead 0.1 n;/uL solution of
€14-2,3,7, -ICDD.

4.2.3.2 Using a Kuderna-Danish apparatus or a rotary evaporator,
concentrate the volume to spproximately S al.

4.2.3.3 Transfar the total 5-al couceatrate in l-ul portions
(r to a 1 al-anber aini-vial, raducing volume 88 necessary
’ . with a gentle stream of dry aitrogen.

4.2.3.4 Rinse container with tvo 0.5 al portions of hexane
snd traasfer rinses to the l-al amber mini-vial.

4.2.3.5 Just before analysis, reducs volume to near dryness;
make to final volume of 50 yL with isococtane.
(Coluan chromatography is not required.)

4.2.3.6 Analyze an aliquot with the same procedures used to
snslyze samples (Section 11, Exhibit D).

S. Duplicate Analyses

A TR

5.1 Laboratory duplicates -~ In esach batch of samples, locate the ssupie
specified for duplicate analyses and analyze a secoud 10-g sample
aliquot.

’l

RN S LN T

5.1 1 Results of laboratory duplicates must agree withia 502
— - relative diffsrence (difference expresssd as percentage of
the measn). If relative difference is > 50, Contractor
s%ail immediately conzact the Sample Management Qffice
' for resolution of the problem. Report all rasults.
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. 3302 Icco-cndcd cc:xona to halp locctc prollq-s . i R :'\

3. 1.2.1 Annlyza . aliquat of the pcr!oralnec chcck :a-plc
to verify satisfactory instrument performunce (Scctlaa
9, Exhidic D.)

$5¢1.2.2 1f possible, deteraine that no error vas undc Bhilt
weighiug ssmple aliquots. .

5.1.2.3 Revievw snalytical procedures with porforning laboratory
pursocael. )

Accuracy of Measured Concentration of 3761 «2,3,7,8-TCOD -~ For each samgle
snd dlank, calculato the ps;ecn: asccurscy (Section 12.2, Exhibit D) of the
seasurcd concentration of “°C1,.-2,3,7,8-TCDD. If percent accuracy is

> #40X for a sanple, analyze a :econd aliquot of that sample and report both

rcsults (see Exhibit C). NOTE: - Low or high accurcey for a blank does
not require discarding sample data but f{ndicates a potential problem Hith
futurs zaaple data.

ldsneif ication Criteria

7.1 1If any of the four initial {dentification criteria (Sections 1ll.4.1
=11. 4.4, Exhibit D) are not met, the sample is reported not %o
contain unlabeled 2,3,7,8-TCDD at the calculated detection limit

(Section 12.3, Exhibit D).

7.2 then the four initial fdeatification criteria are met, but the
fifth criteria, the fsotopic abundance ratio for m/z 320 and
322 (Section 1l.4.5, Exhibit D) {s not met, that sanple is presuned
to contaia interfering ccatsminants. Contractor shall use the
second coluan chromatography procedurs (Sectioa 11.5, Exhibit D) to
remove interferences from the extract, and shall reanalyze the
sample. (See Exhibit C.?

Blind QC Samples -~ Included among soil and sediment sampies may de C
samples that are not specified as such to the performing laboratory.
Typos that may be included are:

8.1 Uncontaminated soil.

8.1.1 If & false positive is reported for this sample, the Coatractor
shall be required to reruan the eantire associated batch of
ssaples (see Exhibit C).

8.2 Split samples -— coamposited saaple aliquots sent to more than one
laboratory-

8.3 Unlabeled field duplicates -- two sliquots of a composited sample.

8.4 Performaance evaluation sample =~ soil/sediment ssuple containing a
known amount of unlabeled 2,3,7,8-1C0D.
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RN 0.4.4 J! thc por!or-ance cvnlua:toa sample tcsul: !nlll outside
ST T . the acceptance windows sstallished by EPA, the Countractor shall
( . i be required zo rerun the entire associated batch of samples
(see Exhibit C). NOTE: EPA acceptance windows are bdased on

historical data results.

9. ‘Confirmatory Partial Scan Analysis

9.1 From each sample bztch, select the dample extract containing the
highest concentration of unlabeled 2,3,7,3-TCDD and analyze an
aliquot by GC/MS under the same GC conditions used previously but

with the MS tuned and calibrated to acquire data for the sass range
m/z 150 to a/z 350. (1f no sample in & batch contains unlabeled
2,3,7,8-TCDD, no confirmatory analysis is required for that batch.)
lnqulrcd callbrntion criteria for decafluorotriphonylphOtphtno
introduced through the GC column shall ba:
w/z Relatlve Intensity
S1 30 - 60 pe~:ent of base peak
68 < 2 percent of wu/z = 69
70 < 2 percent of u/z = 62
127 40 - 60 percent of base peak
197 < 1 percent of base peak
198 100 percent (vare puak)
199 S = 9 percent of base peak
275 10 = 30 percent of base peak
(" 365 > 1 percent of base peak
441 less than a/z = 442
442 > 49 percent of base peak
443 17 =~ 23 percent of a/z = 442

9.2 MS data scquisition requirements shall de:

9.2.1 Cycle time < 1.5 seconds.

9.2.2 Acquisition of > 5 spectra during elution of 2,3,7,8-TCDD
from the GC.

9.3 Subtract an appropriate hackground spectrum, and plot a spectrum of

' 2,3,7,8-TCDD after background subtraction. (The person responsible
for MS datz interpretation is responsible for demonstrating that
the background spectrum selected for subtraction was an appropriate
spectrus.) Provide a hard copy of the dackgrouand spectrium, 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 approximately the same GC
retention time and will be highiy variable. Desired spectral

features are:
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Base pesk = a/3 322 : e e
Ratio of m/z 320 to 322 » 0.77 S P R NRINEEE A
Ratio of m/z 320 to 324 = 1.58 ‘ ’
Ratio of m/z 257 to 322 » 0.32

Ratio of m/z 257 to 259 = 1. 03

Ratio of w/3 194 to 196 = 1.54

m/z 160 and 161 = 2 10X of u/s 322

Because IJC -2 3,7,8-TCDD, the fatera:al stsndsrd, is prnsut

{a every unplc and has essentially tha same retentioa tisc as
unrlabeled 2,3,7,8-TCDD, the lpccisu- af ter background subtraction
will represent s mixture. When -2 3,7,8-TCDD is present

at & higher concentration thaa ulléclul 2, 3 7,8-1CDD, the
resultant spectrum (Figure E-1) must be nomliud to a/z 322 to
desonstrate dasired spectral festures.

10. Records - At each contractor laboratory, records svst hc maintained on
site for six monthe after ccutract coupletica to document the quality of
all data generated during coantract performance. Befora any records are
disposed, written concurrence of the Contracting Cfficer must be obtained.

11. Magnetic tapes containing all riw GC/MS data (including performance
check solution, blanks, and concentratina calibration solutions) must de
delivered to EMSL-LV when sufficient data to f1ll or nearly f£1i11 a tape
have been collected or when all sanples are coupleted, dcpcnding on wvhich

event occurs first.

12. Unused portioans of samples and sample extrscts must be presarved for six
months after sample teceipt; approprisie sasples may be selsacted by EPA
personnel for further analyses.

13. Reuse of glassware i3 to bde ninimized to avoid the risk of using
contaminatad glassvars.

LABORATORY EVALUATION PROCEDURES

On a quarterly basis, the EPA Project Officer and/or designated represencatives
shall conduct an evaluation of the leberatory to ascertain that tt . laboratery
is meeting contract requirements. This evaluation will coasist ¢.t 1) laborator
analyris of a perfc.mance svaluation saasple, and 2) leadoratory site visic dy

EPA officlals and/or representatives. The evaluation procadures will be similar,
but may not be identical to the evalustioa perforaed as part of the pre-sward
bidder evaluatioca. (See IFB Pre-Awvard 3d Confirmations section.)
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Exhibit 3

QA/QC Requirements for Dioxin ano Furan
Total Isomer Analysis

~a-haxa furans and dioxins
Ly tha: for 2,3 2.TC0D. Items 3 through 9
ine b2lew poin%t out additlonal iteams not
ntioned in 2,3,7,8-TCDD methods.

o QA/RC far the t
a
- ¥

&
-
1 4

2
7
)

1. Matarizls Exaainad for Ccntamination
A. Prior to start of project
B. Along with each set of analyssas

2. Tracaable Standards
A. 2,%,7,8-TCDD traceable tc EXA refaresnce
B. Other dioxins and furans traceable to EPA

3. Intarnal Standards for EACH chlorination level
A. TCDD intarnal standards traceable to EPA
8. Others syanthesizad at CAL Lab and referaznce to
Rappe's materials

4. Column Perforamance
A. 2,3,7,8-TCDD resolution as per EPA requirements
B. Rasolution of 1,2,3,4,7,8 end 1,2,3,6,7,3-HxCOF

5. Docunentaticn of Mass Spectrometar Rasoliution
(Low ¢cr High)
A. Hardcopy of prafile data

€. Cleaaup column chromatography Parformanca

A. 1,3,6,8-TCDD to HxCDD recovery within 30% of
Internal Standards

c i ve . :
©. Splzes of Raprasantative Tastra-Hexa Chlorodicxins and

9. ?9:922102 uiTL: Calculated for each Chiorination Leval
n ez:th Sazgle

Pleace naote that duplicatas and mastrix Spixes are regarded as
bullable sazpl=e
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Exhibit &

APPENDIX D: SOURCES OF STANDARDS AND INTERNAL STANDARDS

CAL LARS O4NED mzzmnxoms |

Isomer
2,7-DCDD
1,2,4-TrCDD
1,2,3,4-TCDD
1,3,6,8-TCOD
2,3,7,8-TCDD
1,2,3,7,8-PnCDD
1,2,3,4,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD

0oCDD

Source
RFR Corp.
RFR Corp.
Christoffer Rappe
Christoffer Rappe
Radisn Corp, USEPA:
(s Iuor.opes'
‘EOR Isotopes
KOR Isotopes

Ulcra Scientific

CAL LABS OWNED INTERNAL STANDARDS

!somer
13C-2,3,7,8-TCDF

13C-1,2,3,7,8-PnCDF
13C-2.3.4.7, 8-PnCDF

13C-1,2,3,4,7,8-KxCDF

13€-2,3,7,8--TCOD
13C-1,2,3,7,8-FalDD
13C-1,2,3,4,7,8-HxClC
13C-1,2,3,4,6,7,8-HpCLD
13C-0CDD
Surrogate:

37C1-2,3,7,8-TCDD

235

Source
Casbridge Isotope Lab (CIL)

CAL LAB Synchesized, CIL
CAL LAB Synthesized, CIL

CAL LAB Synthesized

CAL LAB Syncthesized
CAL LAB Synthesized

CAL LAE Synthesized
KOR Istopes, USEPA
CAL LAE Synthesived, CIL
CAL LAB Synthesized, CIL
CAL LAB Synthesized
KOR Istupes & CAL LAB Synthes

ROR Isotopes, USEPA
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,86-PnCDF
,8-PnCDF
,8-PnCDF
,8-PnCD7

§-PnCDY

OOy

-HxCDF
-HxCDF
-HxCDF
-HxCDF
-HxCDF
xCDF

~N -~ O

w0 @ anuoizxntn7n

U’Obl\l\l\
T xomri s

~ 0O

~-HpCDF
~HpCDF
-HpCDF

III

CAL LABS OWNED DIBENZOFURANS

Source
RFR Corp.

Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffe: Rappe
Christoffer Rappe
Christoffer Rappe

Christoffer Rappe
Ca-bridge Isotope
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rap;

Christoffer Rappe
Cazbridge Isotoje
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe
Christoffer Rappe

Christoffer Rappe
Christoffer Rappe
Christoffer Rappe

& Radian Corp.

Lab N

Lab

& Cacbridge Isotopes

Christoffer Rappe & Ultrs Scientific
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Exhibit
Exhibit
Exhibit
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Exhibit

APPENDIX §

CALIFORNIA ANALYTICAL LABORATORIES DATA SHEETS FOR
DIOXIN/FURAN ANALYSES, ORGANIC COMPOUND ANALYSES,
AND INORGANIC ANALYSES

2,3,7,8-TCDD Summary Report ...... Cetceiear e Ceersreaes
PCDD/PCUF Sample Data Sheets ...... e s
Organic Sample Data Sheets ... .ttt inennnnnnss
Inorganic Sample Data Sheets ........ciiiviiinniinnes e
2,4-D and 2,4,5-T Summary Data Report ............... ceeraas
Crcosote Analysis Report‘ ....................... N ceren

Air Filter Sample Summary Report'for 2,3,7,8-TCDD
53 ¢ o B . >
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E:zhibit 2
California Analytical uhoratorics,‘ Inec.,

POLYCHIORINATED DIOXIN/FURAN ANALYSIS
TICKET NO. 21591

CLIENT ID: HU=-NCBC=-R1-01 Data Analyced: 8/30/85 Column: DB-
CAL ID: 215%1-1 Weight: 10.06 g
AMOUNT FOUND DETECTION LIMIT
FURANS (ng/q) (ng/9)
tetra (total) 16.3 -
(2378+*) , 3.7 -
" penta 20.7 ' -
.;: (23478) 0.11 -
" hexa : 1.0 -
o (123478) ND 0.084
Cd
2
. :}
P DIOXINS
: "M .
w tetra (total) 196 A -
. (2378+1234) 193 -
B penta 4.6 -
o (12378) 1.5 -
PR Rexa 2.1 -
s ; (123478) ND 0.21
Ve -
2
f
; % Accuracy 37C1-TCDD = 94%
4
h A = Data taxen from 2,3,7,8-TCDD specific analysis

NC = No%t Petected

LA e

v

PRESARED BY: fﬂ /‘t’j,

APEROVED BY: / /J / W DATE: // /W/ fé

RS

N
N

e S e 2 L = = = ok o

N

CaRs
(93]
1

3 v California Rnclytical Laborctories, Inc.
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California Analytical Laboratories, Inc.
POLYCHLORINATED DIOXIN/FURAN ANALYSIS
TICKET NO. 21413

HY-MHceBC

CLIENT ID:ARl-oz Date Analyzed: 10/16/85 Column: DB-
CAL ID: 21413-2RXRX$ Weight: 10.15 g
AMOUNT FOUND DETECTION LIMIT

FURANS (ng/9) (ng/9)
tetra (total) ND 0.036

(2378*) ND 0.036
penta ND 0.063
hexa ND : 0.15
DIOXINS
tetra (total) ND 0.057
(2378+1234; N ... ... . 0.057
penta ND 0.29
hexa ND 0.24

$ Accuracy 37C1l-TCDD = %4%

ND = Not Detected

PREPARED BY: [):7/4'
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California Analytical Laboratories, Inc.
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California Analytical Laboratories, Inc.
fOLYCHLORINATED DIOXIN/FURAN ANALYSIS

CLIENT ID:

TICKET NO. 21591
£2-0 00—

Weight: 10.00 g

AMOUNT FOUND

FURANS (ng/q)
tetra (total) 0.028
(2378%*) -0.028

penta ND

hexa ND

DIODXINS

tetra (total) ND
(2378+1234) ND

penta ND

hexa ND

? Accuracy 37Cl-TCDD = 89%

ND = Not Detected

PREPARED By: [ {{ . P

APPROVED BY:

HV--NCBC-02 Date Analyzed: 10/16/85
CAL ID: 21591-3RXS

DETECTION LIMIT

(ng/g)

0.019
0.020

0.036
0.036

0.18
0.070

Column:

Al DATE: }/7/?/%
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California Analytical Laboratories, Inc.
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L California Analytical Laboratories, Inc.

- POLYCHLORINATED DIOXIN/FURAN ANALYSIS
TICKET NO. 21591
"'3-;'/ ] 1 CLIENT ID: HV-NCBC-R2-03 Date Analyzed: 10/16/85 Column: DB~-.
‘ L CAL ID: 21591-G4RX$ Weight: 10.06 g
‘ AMOUNT FOUND DETECTION LIMIT
! FURANS (ng/9) (ng/9)
_ : tetra (total) 0.54 -
! penta 0.29 -
! (12378) ND 0.033
/ , (23478) ND 0.033
. |
‘ bexa N 0.07¢
DIOXINS .
tetra (total) 0.87 -
(2378+1234)° U T g g9 T
? penta ND 0.47
: hexa ND 0.26

% Accuracy 37Ci-TCDD = 101%

ND = Not Detected

PREPARED BY: [2’7/ ! e
APPROVED BY: U/U DATE: ___| ﬂr_______
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California Analytical Laboratories, Inc.
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California Analytical Laboratories, Inc.
POLYCHLORINATED DIOXIN/FURAN ANALYSIS

CLIENT ID:
CAL ID:

FURANS

Total TCDF -
2,3,7,3-TCDF

Total PCDF
1,2,3,7,8-PCDF
2,3,4,7,8-pPCDF
Total HCDF
l.2,3,4,7,8-HCDF
DIOXINS

Total TCDD
2,3,7,8-TCDD

Total PCDD
1,2,3,7,8-pPCDD

Total HCDD
1,2,3,4,7,8~HCDD

Not Detected

1o
- O
oy

PREPARED BY:

- Re-extraction

TICKET NO:

HU-NCBC~-R1'-09
21413-3

APPROVED BY: !

21413

DATE ANALYZED: 9/17/85

WEIGHT: 10.05 g

AMOUNT FOUND DETECTION LIMIT

(ng/q) (ng/3)
ND 0.011
ND 0.011
ND 0.040
ND 0.040
ND 0.040
ND © 0,021
ND 0.021
ND 0.037
ND 0.037
ND 0.18
ND 0.1s
ND 0.046
ND 0.046
RI = Reinjection
L DATE: /&/))AT' S
r4 / —
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calirornia Anailytical moratorlas, Inc.
POLYCHLORINATED DIOXIN/FURAN ANALYSIS
.. . TICKET No: 21891 . .

CLIENT ID: au-ncsc-nz-oqgff:;:oox DATE ANALYZED: 9/17/85
CAL ID: 21591-5 WEIGHT: 10.13 g
AMOUNT FOUND DETECTION LIMIT
(ng/q) (ng/qg)

FURANS
Total TCDF ND 0.0034
2,3,7,8=-TCDF ND 0.0034
Total PCDF ND : 0.013
1'2'3'7‘8-PCDF ND 00013
2,3,4,7,8-PCDF ND 0.013
Total HCDF ND 0.02%
1,2,3,4,7,8=-HCDF ND 0.025
DIOXINS
Total TCDD ND 0.013
2,3,7,8-TCDD ND 0.013
Total PCDD ND 0.15
1,2,3,7,8=-PCDD ND 0.15
Total HCDD ' ND 0.043
1,2,3,4,7,8-HCDD ND 0.543
ND = Not Detec od RI = Reinjection

RX = Re-extraction

PREPARED BY: \Qw/
APPROVED BY: ‘ Plé DATE: /‘;_/2 >/ N
e
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California Analytic:! Laboratories, Inc.
POLYCHLORINATED DIOXIN/FURAN ANALYSIS
TICKET ¥7: 21591 |

oo l“'/ml
/ CLIENT ID: HU-NCBC-R2-09A (f§:40)) DATE ANALYZED: 9/17/85
, ; CAL ID: 21591-6 WEIGHT: 10.14 g
: b AMOUNT FOUND DETECTION LIMIT
e (ng/q) (ng/q)
g 2 FURANS
- Total TCDF ND 0.0075
Sk 2,3,7,3-TCDF ND 0.0075
s Total PCDF ND 0.021
1,2,3,7,8-PCDF ND 0.021
N 2,3,4,7,8-PCDF ND 0.021
oA Total HCDF ND 0.033
R 1,2,2,4,7,8-HCDF ND 0.033
3 DIOXINS
: Total TCDD ND 0.018
; 2,3,7,8-TCDD ND 0.018
‘G Total PCDD ND 0.27
l 1,2,3,7,8=-2CDD ND : 0.27
» N Total HCDD ND 0.058
’ . 1,2,3,4,7,8~-HCDD ND 0.058
: N
v 5
Y
.
*
\
A
o
3
. NP = Not Detecter RI = Reinjection
: RX = Re-extractior
Y
; LR P f ~/'
‘ PREFAXEL BY:
. APPROVED BY:-mjzf}lﬁm_mw*-__m__ DATE: /Zb/>;>,/£t5—
. 7 7
¥ .y
: 246 o
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HU-NCBC-R1-01 }

Organics Analysis Data S. *ut
(Page 1) . Exhibit3

oy

wmummmmmmm ‘cmmm

A N
. L -
s B
. - N

Lab Sample 1D No: 21591-1 QC Report Nr- NR

Sample Matrix: SOIL " Conteact 1z, NB

Data Releass Authorized By: m Date Samply ~aceived: £29/25
Volatlle Compounds

Concentration: Medium
Date Extracted/Prepared: §/16/85
Oate Analyzed: §/16/85
Conc/DilFactor: 100 pHINR
Percent Moisture: MR
Percent Moisture (Decanted): NR

FOR RIS oS SIS o S O R

CAS CAS
Number vang Number veKg
14873 Chioromethane 00U 7637-8 12-ODichioropropane 00U
74-83-9 Sromomethane 200U 10081028 Trane-1,3-Olchioropropene 2000
75014 Vinyl Chioride W00 790148 Trichiroethens 200U
75-00-3 Chiorosthane 00 124-48- Disremochioromethane 2000
73-00-2 Methylane Chioride 00 U 79-00-8 1,1.2-Trichierestirane 200U
67841 Acstons 900 U T1-43-2 Senzens 200U
78-18-0 Carbon Disuifide 00U 10081018 ola~1,3-Dichieropropene 2000
75354 1,1-Dichioresthene 29U 110-78-8 2Chiercethylvinylether 1000 t
75-34-3 1,1-Dichioreathane 20U 75-25-2 Sromotorm 00U
156-80-3 Trans-1,2-Dichiorosthene 000 108-10-1 &Methyi-2-Pertanone 800U
67063 Chiorolorm MU 201-784 2-Hexanone 00U
107-08-2 1,2-Dichiorosthans 00U 127184 Totrsohleroethene 2000
1,1.2,2-Tetrachiorosthane 2000
71-354 1,1,1-Trichlorrethane E . 1) 108-88-3 Telusne 200U
%-23-8 Cardon Te' rachioride WY 108-80-7 Chiarober tene 200U
108-08-4 Vi Acetate 1000 U 100414 Eihythonzene 800U
274 Sromedicharomethane 200U 100428 Nyrerw 200
Totat Xylernss 2000

Daia Reporting L aliflers

For reporting results 1o EPA, the following results qualifiers are used.
Addiional flags or footnotes axpiaining resuits are encowraged. However, the
definvtion of each flag Mmust be expicit.

Vaiue I he result is a value g‘uw than or squal b the [~ This flag spolies to pesticide parameters where the

detacon imt, report the vaiue. identficabon has beer confirmed by GC/MS. Single
component pesticides s« 10ng/ul in the final extract

V) Indicaies compound was analyzed for but not detected. should be confirmed by GC/M
Report the minimum detecton it for the sample wth
the U (0.0. 10U) Based on necesssry concentratory | ] This fiag is used when the anaiyte is found in the blank
aiuton actons. (This is not necessarnty the msgument &8 weli a8 & sampie. Rt indicates possibie/probadle
detection lirmt.) footnote shouid read: U - blank contarni and wams the data user 10 take

Campound was analyzed for out not detected. The
nurber 18 the muwmum atanabie detecton it for
he sample

MANNICDTT BPIRSE CCCC RSN T S 5 AR SR KA
»
<

Other Other specific d footnotes be uqmnd )
propery «Mcm’ results, if uudm:wvoy musi be futly

= J indicates an estmawd vejus  This flag 1s used either descnded and such descnpltion aftached 10 the data
v WHen eedManng & concentranon for tentatively
wentfied compounds where a 1°1 response 4 assumed NA NmAngyzn
o/ when the mass spectal data mdicaied the Dresence IOOG
of & compound hat meets the \dentficahon cntena but NR

Not R .
he resut ¢ less than the specified detecton hmt but s Mn;gmmc
oreaier than zero_ (0.q. 10J). If it of detecton 18 10ugh
and a concentration :J-owmwmuu

o
— 2

CLF. 11/14/85 “ mi Prepared by: 1038
247
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7 - Organics Analysis Data Sheet
- ‘ (Page 2) ‘
et :
/I
R 5
\ R Semivolatile Compuunds
Concentration: MEDIUM _ - — GPC Cleanup: NQ _
Date Extracted/Prepared: 8/:27/85, 4.2'8% Separatory Funnel Extraction: YES
Date Analyzed: 91288 . . R Continuous L.iquid - Liquid Extractiorn: NQ
Conc.Dil. Facior: Q87G/ML
A CAS
v CAS Number ug/Xg
v Number 8329 Acenaphthene 4000 U
108.95-2 Prensl 51.28.8 2,4-Dinftrophenoi 20000 U
’ 111444 1 tlw(-2Chiorosthy!)Eher ; 100-02-7 4-Nitrophenol 20000 U
. 95578 2-Cllorophenct i i 132.54.9 Dibenzoturan 4000 U
! | s41.73.1 1,5-MeMorobenzens 070 121142 2,4-Dinftrotoluene 8000 Y
; 1, 105467 1.4-Dichlorsberzens | 305 4 | $06-20-2 2,8-Ninftrotoluene 8000 U
100-51-8 Benzyl Alcehol R Y 84652 Diethyipithalste 4600 U
$5-50- t 1.2-Dichlorobanzene L2 kY] 7005.72.3 4-Chlorophenyi-pher; lether 4000 U
) 95-48-7 2-Mathytpnen | |T AN U 86-73-7 Fluorene 4000 U
‘, ' 19418-32.9 bis(2-chiorolsapropyl)Ether I8y 100018 4-Nftrosntline 20000 U
\ B 106-44.5 &-Methylphenol | a0y 534.52-1 4,8-Dinitro-2-Methyiphenot 8000 U
. 621647 N-Nitroen-Di-n-2+ soviamine L wmy 96-308 N-NH rosodiphenylsmine(1) 4000 Y
; | 87.72.1 Hexachloro. a6 1A Y 101553 4-8romophenyl-phenyiether 4000 U
; 98-95-3 Nitrcbenzene LMY 118.74-¢ Hexachivrobenzene 4000 U
’ | 78-59-1 te3phcronae Y a7-868 Pentschiorophenol 4000 Y
i 78-/%8 | 2.Nnrophena L ‘ 85013 Phenanthrene 4000 U ]
? 195629 | 24Dimathylinane’ 12¢-12.7 Anthracene 4000 Y
esas0 | ‘ o T 84.74-2 Dl-n-Butylphthalate 4000y
- - Lt gt | biaf-2-Crintoatboryathane e 206450 Fuomnthene 4000 U
- { 120832 24 T il 1.0 129-00-0 Pyrene 4060 U
p10832 2 lavloespennat LT
‘ T 112 wroleovens 0 weAt 85-41.7 Butylbenzyiphthalate 4000 U
'{ r'-_g}_:' e Naphtheice $1:94-1 3,3"-Dichiorobenzidine 8000 U
15478 | &Chlorcarhne S | 86.25-3 Benzo(s)Anthracene 4000 U
{'_g 68-3 HOI.CHI‘?'_I‘-':_‘-_‘_Q@:&_L_” e ‘_“ e 117617 bie(2-Ethyihe xyl}Phthalate 4000 U
Se30:r ] AChise ey CA AN f 218018 Chrysene 3000 Y
Persre | 2Meingianstheene ) | 117.30.0 Di-n-Octy! Phthalate a0y
AT R I R LU S 205-93-2 Banzo(bjFluoranthane 8000 U
2,4,6-Tricitlorophonst 201L59 Benzo(k)Fluoranthene 8000 U
248 fientorogheond {08 50-328 Benzo(s)Pyrene 8000 U
) 2-Chizsonar = wiar: o o | 193335 Indene{1,2,3-cd)Pyrene 8000 U
K | 83744 | 2-NHroanm o ~ B A | 53.70-3 Dibenz{s h)Anthracens 80%0 U
131.11.1 Dimetr,iftvaws & ; | 131242 Benzo(g,h iPerylene 8000 U
08968 | Aeenaphirytae 4 *1
| 99092 INfromnticy e (1) - Cannot be separated from diphenylamine 1 A O‘w
CLF 100, /85 Form | Propared by:,_k__ 7735
i 748

S 4 v, ¥ Cue AN R A PEL OGO OO OB W
w e :& ] .:.: ) .Jl ":‘i':. BULHNY, ‘ "9‘&& a.t‘.-':‘!* N a‘!‘\'."‘ ';'.‘»'-,‘ué ‘_é‘,ﬁ:,’%:b.‘i“&’!.l’!.ﬂ ‘. X
\ H A e VAT Wa .‘. s ‘q ‘_“~f kg 3 - - . ' . i :
L (=3 VAT . - |

/
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Cas. No:21531 o - HU-NCBC-R1-01

— Organics Analysis DataShest
(Page 3)
Pesticide/PCBs
Concentration: MEDIUM GPC Cleanup: NQ
Date Extracted/Prepared: 8/27/88, /Y85 Separatory Funnel Extraction: YES _
Date Analyzed: 9/19/8% Continuous Liquid - Liquid Extraction: N
Conc/Dil Factor: 0.11G/SML,
Number vyXg
, YY) Alpha-BHC Y]
. 318087 Sata-8HC 8y
¢ 319068 Delte-BHC Wy
p 58009 Gamme-BHC (Lindane) 1]
L T8-44.8 Heptaohior 17
. 200-00-5 Aldrin wy
b 1024473 Heptaohior Epoxide - 0y
s 25%0-003 Gndesulfen ! R 1Y)
00-37-1 Disldrin 1000
] 72080 4,4 006 100U
73204 Enérin 100U
g 23213-45-8 Endusutian N 18U
‘; 1 73848 44000 200U
f i 1031078 Endosuttan Suifete 00U
} 3 YY) 007 200U
o . 72438 Mathexyohier 1000 U
L ' $3494-708 Endrin Ketone NA
Y 7760 Chierdans 1000V
o 8001382 Yemphene 10000 U
12874112 Aresior-1016, NA
» 11104-28-2 Aresior-1221 NA
oo (11141168 | Areoter 1233
: YT Areclen1242 1000 U
;’ 12672204 Aresier1248 1000 U
[ 11087401 Arecier-1234 1000V
p 11006-82-8 Arecier-1260 1000 U
N
V; = Volume of extract injected (ul)
v‘- Volume of water extracted (mi)
. W= Waight of sample extracted (g)
: V, = Volume of total extract (ul)
; o . 1008
q .
w VszNR or Ws =0.11 V':SOOO V‘zS
[
: 249
w '
CLF 11/14/85 Form | Proplndby:.k. ms

‘ K J (] (N Tl Rt bty deat gt Yl by
OO 0 ta iyt ity e AT R TR AR ORI OO XA OO 28 kR Ay by
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HU-NCBC-R201 |

!

Organlcs Analysis Data Sheet
(Page 1)

Velatiie Compounds

Concentraron & o

Laboratory Name: Sallfornla Anabtical laboratorles, Inc, Case No: 21531
Lab Sample ID No: 21591-2 GC Report No: NR_
Sample Matrix: SQIL. Contract No: NR
I /) -
Datz Release Authorized By: 4 Date Sample Recaived: 3/29/85

Date Extracted:Froy a Lo, A16/85

Date Analyzed: 31685

Conc/Dit Facter: 10Q . _pHINA

Percent Moisture: NR

Pearcant Moisture (Decanted): NR

I B Par P REEETR S BN K A O W S B PP ANt T .

cAS CAS
Number L L. ] Number _uaXg

[7aer3 Chioromathane wor 1 [ rears 1,2.Dichloropropene 200U
: | 7ea30 Sromomethane 200U 10061024 Trane-1,3-Dichloroptpene 200U
. 78014 Yinyt Chioride 2001 7146 Trichioroethene 200U
. 7500-3 Chiorcethane 200U [ 12480 Dibromechioromethane 09U
: 73092 Hethylene Chioride 50U - | 8008 1,1,2-Trichicvosthane 200V
7841 Acstore %0 U 432 Benzene 200U
' . 1580 Carbon Disuifice 200 13 10081015 cle-1,3-Dichioropropens 200V
: £.38.4 1,1-Dichioroethene 200U 113-78-8 2-Chicrosthylvinylether 1000 Y
' [ 78343 1,1-Dichioroethane zay 73.28.2 tromatorm 200U
' " 158004 Trane-1.2.Dic* 5 ~hene x| 108104 AMethyl-2-Pentanone 500U
I [ 67663 Chioroform T Y 2.Kexanone 500U
i 07082 12Dichlorosthans 20y | 1271804 Tetrachioroetherre 200U
’ ey 2-8utanone I 79345 1,1,2,2-Tetrachiorosthane 200U
. Isss 100 Trichiorearne 108488 Toluens 200U
: 56238 Carbon Teract nge | iU 108-00.7 Chioroberzene 200U
: }_ 108054 Viny Acetate ; '{g_g . 100414 _ Ethytbenzene 800 U
) , 7S04 Bromodichinrormeth ne i _E‘ Hu 100-42-4 Styrene N 200U
: Yotnl Xylenes | 200u

Data Reporting Gualifiers
For e, 0rnng sy
Agr rora,
ot

-zl w8 Or Ly,
ek Dlea-’h fag m st e 0xDICE.

'S [OA ne fol'oweng results quatiers are used.
65 eplareg Jesul's are sncouraged. However, the

Valus 1 he ras il 5 8 val @ 094’ " ar 6 87,0 G T G [+ Thig ag apoties 1o pesticide parameters whers the
CueLtON LNl 0O N vt .9 denthcation nas been confirmed by GC/MS. Single
cemponent pesticides »« 10ng/ul in the final exiract
L IFACAIQE Crirs Lo ine WA am g et e nLmor Tty shouid be contrmad by GC/M
FuyD0Or N ”w"‘ P A LA R T: 1ol PR (I
tho 'J{eg 'l DISEI Sr M natiny cancertra e, ) This fiag 13 used when the analyte is found in ths biank
GIUBON A Sy (T8 e nsgrly e ARl el &8 well as & sample.  indicales possbie/probal e
delecton h=y' | The ‘octrete 87 4 -0A4 U blank contamirabon and wams the dats user 10 take
COMPOUC T wis anan e e n et Ap e Ty Sporoprate action
AUMDEr S 1FC 7 I L™ Lt Al rac e
the sampia
Other  Omer specific llags and footrotes may be required ™
progety dehne the rasulls. if used, they must be hully
4 Indicates an « ' ™ e va o 0 doscnbed and such descrplion attached to the data
when estirratirg a v/ s s SUMMary report
denthed COMpouras Wy s 4 ° - NA Not Aralyzed
or when he rmas: Ltw g "o - » See cover latter.
of 8 comuourd * nt magls Ma ot NR Not Required 1 O 3 ¢
the resull 8 les ., ‘ran ha ape 7 Seea Compound. ' J
Qrecie NAN ze°. 8 Q 'O ¢ RRAC A A
and a concenyalyr of sugA R N .mw mnf s \1 .
CLF 11/14/85 Fam | Prapared by - 10/85
250
. 5 . v o DX PO e B y (r
IR PO Y. T * ‘y‘ 4, "' "% . %
“'."'I":-P\J'\'n":\t":fqﬂt » l “u.'l. .‘q X # '\u .'l i.?:;‘..n.!':‘:l’l.‘“; LR Jf ne -'!: G:"




b
Organics Analysis Data Sheet
(Page 2)
*
et Semivoiatiie Compounds
'l ’
: Concentration: LoW GPC Cleanup: NQ
Date Extracted/Prepared: 827/85 Separatory Funnel Extraction: YES
e Date Analyzed: §/12/85 Continuous Liquid - Liquid Extraction: NQ
ne .
Conc/Dil. Factor: J0G/10ML,
i
3 CAS
e CAS Number ugy
:».: Number voe 05324 Acenephthene 1000 Y
:ﬂ 108-95-2 Phenol 3400 - 2.4-Dinktrophenal 2000 Y
> 111444 2 ther 1000 U 10002.7 a-ttraphenol 000y
-::: 95878 2-Chiorophenal 1000 U 1324848 |_Dfeenzoturan_ 1000y
X 341-T3-1 1,3-Dichiorobenzens 1000 U 121142 2 4-Dinkretouene 2000
S 108-46-7 1,4-Dichiorobenzene 1000 U 008-20-2 | 2.8-Dinitrotoluene 0004
.‘l e r—————
- 100818 Benzyt Alcobol 1000 U 84.08-2 Diethyipithelsts 1000 Y
N 93501 1,2-Dichorobenzene 1000 U 7008-72:3 &Chierophenyl-phenyiether | 1000U
95-48-7 2-Methyiphenol 1000 U 8-73-7 Puerene 1000 U
;N 39638-329 _ble(2-chiorolsopropyl)Ether 200U 10001-8 4Nitroanifine 000U
N 108-44.8 4-Methyiphenol 00y | (pasy | 4E0Iniso-2-Mathyiphenol 2000
E 6214847 N-Nitroso-Di-n-Propylamine ooy ] 88-304 |_N-Nitrosodiphenylamine(1) _ 1000V
O §7-72:1 Hexachloroethene 1000 w1883 48romeshenyl-phenyiether 1000y
! 96-95-3 Nitrobenzene ey 118741 Hexsohiorohenzene 1000 U
78-50-1 Isophorene 1008 i 7988 Pontachiorophenol J000Y
Ly
) 88-75-3 2.-Nttrophenol 2000 U 08018 Phenenthrene 1000 U
Y 108-67-9 2,4-Dimethylphenol 1000 U | 120.12.7 Antheacene 1000Y
:" 65-88-0 Benzolc Actd 2000 U %742 Di-n-Butylphthalete 1000 U
a 111-81-1 bis(-2-Chioroethoxy)Methene 2000 U 208440 Fuorsmene 1000 Y
-~ 120-83-2 2,4-Dichiorophunet 10000 129-00-0 Pyrene 1000 Y
N .20-82-1 1,2,4-Trichiorobenzens 1008 U 25-48-7 Sutytenzyiphthaiste 1000 U
N 120 Naphthalens 1000 U 91-84-1 3,.3-Dichiorobenidine 20001
o 106-478 A-Chioroaniline 1000 Y 8-38-3 2)Anthracens 1000 Y
: §768-3 Hexachiorobutediens 1000 U 17417 bis(2-Ethyihexyl)Phihslste 1000 U
v 89-50-7 4-Chioro-3-Methylphenol 1000 U 18018 Chrysens 200U
= 91.978 2-Methyinaphthaiene 1000 Y 117440 DLn-Octy! Phthalste 1000 U
fu 77474 Hexschiorocyelopentediens 1000 U | 205-09-2 | Benzo(b)Fluorsnthens 20004
~ 18.08-2 2,4,8-Trichiorophenol $5000 ¢ 207089 k)Flucranthene 2000U
[richic of | 207080 | Benzo(k)Flucrenthene 200¢
N 25954 2,4,3-Trichiorophenal s | 50328 Senzo(a}Pyrene 20004
\ 91587 2-Chiorongphthaiene 1600 U 193-39-8 |_indenc(1.2,3-cdiPyrene _2000Y
‘? 88-74-4 2-Nuroeniiine 9000 U $3-70-3 Dibenz{a h)Anthracene 200UV
- 131.11-3 Dimethyt Phthalate 1008 191.24-2 Benzo(g h,\Peryiene 2000 U
o 208-96-8 Acena 1049
W, pithylens 1000 Y g
\ﬁ 99-00-2 3-Mroenitine 000 U (1) - Cannot be separsied from diphenylamine
hat)
o CLE: 10/11/85 Forn | Mw:M m
251
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1 ] |
Organics Analysls Data Sheet
(Page 3)
Pesticide/PCBs
Concentration: LOW GPC Cleanup: NO
! Date Extracted/Prepared: 8/27/85 Separatory Funnel Extraction: YES

Date Analyzed: 9/19/85 __ -
Conc/Dil Factor: LATG/S0ML__

— Centinuous Liquid - Liquid Extraction: NQ

[PR S ar B 4 w‘ > AR K X KK S STl i

B CAS
S 2 N Number ug/Xg
. e }‘ ’ ; 318844 Alpha-8MC oy
PO 30457 Bets-BHC 00U
SN 316868 Oetta-BHC WU
o [sa-a9-0 | Gamma-BHC (Lindene) WU
Ty ' | 75-44-8 [ Heptachior U
ok 308002 Xidein nU
A - 1024573 Heptachior Epoxide 0U
. . $50-96 8 Endosuitan | U
-\: 50-57-1 Dlaidrin 70U
'{ 72.55-¢ 4.4"-DDE , 70U
A " r2-208 Endrin U
: : i 13213659 Endoauitan I 70U
h 72548 +.4-000 130U
5 ﬁ 1031078 Endosulfan Suifate 130U
: ' \l“ : E'%*zt?___#_‘ﬁu".bm 130 U
; ,), .- ! ‘ : H 72-432{ ; Methoxychior 673U
L 53494-70 1 Endrin Ketone NA
S . ‘ 57749 7 Chiordane 670U
N 70352 [ Tonaphene $700 U
N 1274112 4 Aroclor-1016 NA
: N.0e282 | Aoctorzat NA
: ; 1.1111;!*6.?M'Lf\_roctor-1232 NA
83469-21-% Aroclor-1242 §T0 U
! | 12672.296 Aroclor-1248 ‘ 670U
/ ; i 11097451 | Acoclor-1254 s70U
-, ! w‘ 20}6 -82.5 _—l Aroclor—t?ﬁo ) 670 U
/ j V, = VYolume of extrastinjected (ul}
// ‘ ' Vs“’ Voiume of water extracted (ml)
, ' : ngm of sample extracted (g)
! : ‘V‘I e of totatl extract tul)
. o
L]

<
1
3
o
2
o=
0
—
£
~
<
"
(8]

¥, = 50000

o
<
[V
e

GLF 11/14/85 Form I Prepared by:_b_ﬁ:_"‘ 7/85

252




| Organics Analysis Data Sheet : :
(Page 1)
o Laboratory Name: Callfornia Anatytical Laboratories, ing, Case No: 21413
Lab Sample ID No: 214132 QC Report No: NB
Sample Matrix: SOIL. Contract No: NR
Data Release Authorized By: ___@___ Date Sample Recsived: 8/21/858
\ o | . Volatile Compounds
\\ T Concentration: Medium
\T ‘ , Date Extracted/Prepared:11/14/85

Date Analyzed: 11/14/85
Lo Conc/Dii Factor: 100 pH:NA
'; 3 : Percent Moisture: NR

L Percent Moisture (Decanted): NB__
o CAS CAS
. Lo Number ug/Kg Number voKg
*']‘ T 74-87-3 Chioromethene 00U 75-87-4 1,2-Dichioroprepens 2000
76839 Sromomethane 00U 10081-02-6 Trane-1,3-Oichicroprepens 2000
o 75014 Vinyl Chioride 200U 014 Trichiorosthens 2000
' 75-00-3 Chiorosthene Y 124481 Othromoohioromethans 00U
: 73.09-2 Methylene Chioride 00U 79-00-8 1,1.2-Trichierosthane oy
' 67-84-1 Acetons 00U 71432 Senzene 200U
) 73-15-0 Carbon Disuifide 200U 10061-01-8 cie-1,3-Dichieropropens 200U
R 73-354 1,1-Dichiorosthene 20U 110-75-8 3Chiaresthytvinylether 1000 ¥
RO 73343 1,1-Dichiorosthane 200U 75252 Brer” Yorm 00y
156-80-8 Trane-1,2-Dichiorosthene 200U 108-10-1 4-iethyt-2-Pentanone 500U
§7-86-3 Chioroform 200U 891.788 2-Hexanone 00U
107-08-2 1,2-Dichiorosthane 2000 127-184 Tetrachioroathens 20U
78933 2-Butancne 300 U 73-34.8 1,1,2,2-Tetrachiorosthane 2000 .
71.55-6 1,1,5-Trichlore=-hane WU 100-88-3 Toluene 00
36-23-5 Carbon Tetrachioride 200V 108-00-7 Chisrebenzene 20U
108-054 . Vinyl Acetate . 1000V 100-41-4 Sthylsenzene 200V
78274 Bromodichioromethane L] 100428 Styrene i 200U
Total Xylenee 00U
Data Reporting Quaiifiers

For reportng results © EPA, the following results qualifiers are used.
Adaitonal flags o foototes explaining resuits are encouraged. However, he
dehrution of each ftag must be expiicit.

Value if the resuit 18 a value greater than or equal © the c Ths flag appiies 1 pesticide parameters where the
delehon kmit, report the value. wdentficauon has been confirmed by GC/MS, Single
component pesticides >« 10ng/ul in the final extract
Y] indicates compound was analyzed for but nat gesecled. should be confirmed by
o [T Report the minmimum detection iimn ‘ar the samgie with
Py ' the U (9.0. 10U) based on necessary concaviradon/ ] This flag is used when the analyle is found in the blank
S diution actons. (This 18 not necessavily the maeument 48 weoll as & sample. R indicaies possibie/probable
o TN detection kmit.) The footnots shouid reed: U - blank contamination and wame the data user 10 take
v T Compouno was ana‘yzed for but not detectes. The ppropriats action.
i 4 . nuMber 13 the MmMMum attanable detection brwt for
L - the sample _ . .
Y B Other  Other specific flags and footnotes may be required 1o
. | / _ proparty define e resuits. I used, they must be futly
B J indicates an estimated value. This flag is used either descnded and such description altached to the data
RN : when estmating & concentration for lentativery report.
o identified cOmpouNds where 3 11 1e$00N 38 1S aasurmed NA  NotAnayzed. * LU . 501
1 or when the mass spectal data mdicated the presence See cover lefter.
of & compound that meets the identficaton crtens but NR  Not ired.
: he resutt 18 less than the specified detecdon hme but Spiked
S grealer than zero. (8.q. 10J). if imit of detection is tOug!
A and a concentration is calculated, report as J 253
) CLF' 11/14/85 Form | Pnundby:_ﬁ 1088
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v Organics Anaiysis Data Sheet
“ i (Page 2)
!
Semivolatile Compounds
Concentration: MEDIUM GPC Cleanup: NQ
Date Extracted/Prepared: 3,488, 8/27/38 —— Separatory Funnei Extraction: YES
- Date Analyzed: 4(11/88 Continuous Liquid - Liquid Extraction: NQ
}\ Conc/Dil. Factor: 0.5g/0.5mi
CAS
CAS Number ua/
Number ugXg B Acenaphthene 1000 Y
. 108-98-2 Phenol | _100u | 81284 4 Dinkrophenol 5000 4
‘ 1144 bla(-2.Ghiorouthyl)Ether 1000 Y 10002.7 4itrophencl 5000 4
98.57-4 2-Chiorophenal 1000 U _1_3&&4-. Cwnrofuran 1063 U
, 841-73-1 1,3-Olcorobenzene 1000 Y 121-142 2,4 Dintratoh | 2000u
R \ 106-48-7 1,4.Dichiorobernzene 1000 Y | 608-20-2 2,8-Dinkrosohuene 20004
PR ‘ 100-81-8 Benzyl Aicohol 1000 U 84882 Disthyiphthelote 1000 4
_— 9-5¢.1 1,2 Dichiorobergene 1000 U 7008723 4-Chioraphvenyt-ohenylethar 10604
o 95.48.7 2.Methytphenol 1000 Y %77 Muorene 1000 Y
o 9638.32-9 bis(2-chioroisopropy!)Ether L 2006U 100018 4itrosntting 30004
106-44-8 &Methyiphenal | 1000y 534821 4,8-Dinftro-2 Methyiphenol 2000y
521847 N-Nitroso-Ol-n-S-opylamine |__1000u 8.20-¢ N-Nnrosodiphenylemine(t) 1000 U
§7-12-1 Hexaohiorosthane [ 1600U 101-88-9 4Bromophenyl-phenylether 1000 U
aca3 Nitrob 1000 U 116-74-1 Mexschioroberzens. 1000 U
| 801 lsophorone 1090y | g7.988 Perntachiorophenol 1000 U
| 45738 2-Nitrophenol 2004 82018 Phensrthrene 1000 U
| 108.87-9 2.4-Otrrvatirglpiveral 1000 U 120-12-7 Anthrscene 1000 Y
| ssas0 Berzoio Acid 2006 Y se7a2 Dtn-Butyiphihaiste 1200
I 11191 bia(-2-C Noroethaxy)bethanm 2004 | 208440 Fuoranthens 1000 Y
(1:2432 2,4-DicMoroohenc 2y 129-000 Pyrene 1000 Y
| 120-82.1 1,2, Trichiorobenzene 120U | 88437 Sutyibenzyiphttalste 1000 Y
| 91203 pasere | 000U #1941 1,7 Dichiorobenzidine 200U
' ioearg 4-Chioroaniline | 100y se-253 Berzo(s)Anthracene 10004
Ey_-_sa-ﬂ Hexachiorobutediens |_1000u 17417 bis(2£thytheryPhthalste 4804
4 | 4-Chioro-3-iMetrylphenol l 1500 U 218019 Clwrysene 1000 U
{31574 2-Methyinapmhaiens | _tooou 117840 Dtn-Octyt Pitatete 1000 Y
TrAT4 | Hemachtoroevetopenaglene 1 _wean 208692 Senzo(b)Mucrentiene 1000 U
28.08.2 2,68-T-hloroohenct ' eu 207083 Benzo(kFluoram hene 1000 U
91-98.4 2.4, 8-Trichiorophenol L oy 30-128 Bonzo(s)Pyrens 1000 U
21.58.7 2.Chioronepmtaie e [ 1oy 173384 Indenc(1,2,3-c)Pyrene 1000 U
28744 2-Nnrosnitine | somu 53703 Dibenzfa,hlAn" . _wne 1300 Y
131-11-3 Dimethy! Ptrthute l 1000 U 191-24-2 Senzo(g h.NPerylene 1000
208 98-8 Aceraphthylec.: 16 U
99-00-2 I-NRroenfl~-: 5000 U 954 nnot be ‘dphenylamine

CLF: 10/11/8% Form i Prepared by: 788
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Organics Analysis Data Sheet

Concentration: MEDIUM

(Page 3)

Pesticide/PCBs

Date Extracted/Prepared: 8/27/85, 9/13/85

Date Analyzed: 9/18/85

Conc/Dil Factor: &.10G/SML

GPC Cleanup: NO
Separatory Funne! Extraction: YES.
Continuous Liquid - Liquid Extraction: NQ

CAS
Number g
315044 Alghe-BHC )
319067 Sete-SHC 0y
319-084 Delta-3HC 17
58050 Gamme-BHC (Lin terw) 00U
76448 Heptachior 0y
309-00-2 Aldrin Y]
1024673 Heptachior Epoxide 0u
250088 Endosuifen | 100U
00-57-1 Dteldein 100V
72888 4,4'00% 100U
72-208 Endein 100U
23213489 Endosulten i 100U
T2-043 4,4-D00 200U
1001074 Endosulien Sultste 000
80-29-3 4,4'007 200U
72438 Methoxychier 1000 U
83494-70.8 Endrin Ketone NA
57-74-0 Chisrdane 1000 U
8001-35-2 Texaphens 10000 U
12676-14-2 Arocior-1016 NA
11104-28-2 Arocior-1221 NA
11141168 Arocior-1222 NA
53460-21-9 L.rocion1242 1000 U
12072:294 Arocion1248 1000 U
11097491 Arocior-1284 1000 U
11006-82-8 Aracior-1260 1000 U
* V; = Volume of extract injected (ul)

Vs" Volume of water extracted (mi)

W, = Weight of sample extracted (g)

v, = Volume of fotal extract (ul) ‘

503
VSSNR or Ws=0.10 Vt:m V':S

CLF: 11/14/85
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Organics Analysis Data Sheet

(Page 1)

Laboratory Name: Califarnia Anatytical Laboratories, Inc,
Lab Sample ID No: 21591-3

Sample Matrix: SQIL
Data Release Authorized Byv:

13

Case No: 21591
QC Report No: NR

HU-N’ 8C-R2-02 l

Contract No: NR

Date Sample Received: 6/29/85

Volatile Compounds

Concentration: Meg 2m

Date Extracted/Prepared: 2/16/85

Date Analyzed: 9/16/85
Conc/Dil Factor: 100

pH:NR

Percent Moisture: NR

Percent Moisture (Decanted): NB

CAS CAS
Number ug/Kg Number ug/Kg
1 74873 Chioromethane 200UV 78878 1,2-Dichioropropane por BV}
. 4-33-9 Bromomethane 200V 1006102-6 Trans-1,3-Dichloropropens 200 U
i vs014 Vinyl Chioride 200U 79014 Trichiorosthene 200U
[ 75003 Chiorosthane 200U 124-48-1 Dibromochioromethane 200U
75-09-2 Methylene Chioride 500 U 79-00-5 1,1,2-Trichioroetkane 200U
| 67-641 Acetone 500 U 71432 Benzene 200U
| 15150 Carton Oisultide 00U 10061818 cig-1,3-Dichloropropene 200U
75354 1,1-Dichiorosthene 200U 110758 2-Chorosthytvinylether 1000 U
75-34-3 1,1-Dichiorosthane 200U 75-25-2 Bromotorm 200 U
[ 156-60-8 Trane-1,2-Dichiorosthene 200U 108-10-1 4-Mathyt-2-Pentanone 500 U
| 67661 Chioroform EY 501-784 2-Hexanone 500 U
{ 107-08-2 1,2-Dichlorostham 200U 127-184 Tetrachlorosthene 200U
7391 J’ o 2-8utanone ; 500 U 79-34-8 1,1,2,2-Tetrachlorosthane 200U
3 71-45-§ ’ 1,1,1-Trichiorosthane 200U 108-88-3 Tolusne 200U
56.23-8 Carbon Tetrachioride 200 U 108-90-7 Chiorcberzsne 200U
108054 Vinyl Acatate 1000 U 100414 Ethyibenzene 500U
L T4 Dromoedichioromethane 200U J' 100428 Styrene 200 U
Total Xylenes 200UV

Jata Reporting Quallfiers
For roporting results 19 £ PA, the Toliowing results quatifiers ere used.
Addimonal fags or tootnotes explaining resulls are encouraged. Howevar, the
definibon of each ag must be expird

Value If the rosuil 13 & value greater than or squal o the

U

CLF 11/14/85

dolaclon mit, 1eport he value

In1.cates compound was ana'yzed lor but not detec’ed
Slaprrt ha mrimum detechion hmil 1or the sampte with
tha U (8 g. 10U) based on necessary concantralion/
diluton achons (Tivs s not recessarly the insumrent
detechon mit } The footnote should read. U -
Compound was aralyzed 'or but not detectad The
number 13 the minimum attanabie detachon umt for
the sampie

Indicates an estimated value This flag 13 used either
when eshimatng a concentrahion for tentahvety

dentfied compounds where 8 1 1 185p0ONSe 8 assumed
or when the mass soectral data indicaied *heé presence
of a compound tat maets the ident.ficanon critena but
the result 18 1888 1'.an he specifies datecton hmit but
greater than zero (8 ¢ 10J) Wit of detection 1s 10up/
and @ concerieis i ol 18 caiculated, report as 3J

c

This fag apolies to pasticide parameters where the
denticaton has been confirmed by GC/MS. Single
component pesticides »= 10ng/ul in the final extract
should be confirmed by GC/ %

Thia flag 1s usad when the analyte is found in the blank
as well as & sampie It indicates possible/probable
blank contamination and wams the data user 10 take
appropriate action.

Other specific flags and footnotes may be required fo
propery define the resuils. If used, they must be fully
descnbed and such descnplion aftached to the dala
summary report, ..

Not A od. lu é 8,
Soe cover leiter.
Not Required.
Spked Compound.
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Organics Analysis Data Sheet et "'“"z‘,
(Page 2)
Semivoistile Compounds
Concentration: MEDIUM GPC Cleanup: NQ
Date Exiracted/Prepared: 827/85 & /Y88 Seperatory Funnel Extraction: YES__
Date Analyzed: 411/88 Continuous Liquid - Liquid Extraction: 8O __________
Conc/DiL Factor: 2.31¢/0.5mt

cAS
CAS Number iy
Number voxe (0200 | sssrmphthons 100y
108-98-2 Phenol 1000 U | 8393 | 3,¢-Dinirephenel ROy
111444 bief:-2ChiorastivyiiEther 10004 | 100097 | $wephenet 200y
15578 2-Chiorophenal i L LI1Ress | Ofergeturen -1
$41-73-1 1 1008 U 1211 | 34-Oiniirateluens .. L')
108-48.7 | 1,4Oleierobensene | 009303 ! 28-Oinfreteiveng 20Y
100818 | Seey! Aloohed 3000 U [ 06088 [ Diethyiphtheiete 19000
90901 ' 1.3 Olchieroherusne joo u LT0STY | &CNerephenyt-ghenylether 100U
95407 2-Mathyiphenel L L IS-73-7 Pusrern ey
PML_M POY 100018 | &weenliing 80Ny
108-44.3 A-Mathylphenol oo Y LS | 46-Diniive-3-Methyiphenol 0NY
21447 N-Nroso-Otn-Sropytamine 1000 Y (06306 | N-Ntressdiphenylainine(t)
§7.72:1 Hexachierosthane yooe 4 (101883 | eSromuphenyt-phenyiother _1'N
$6-05-3 Neroberzens 1000y Housghisrshormons 19000
78901 lespherone 00y LS | Pestpehisrephenel 1004
788 2-Ntrophenci L - [ 09018 | Phenertivens
108-47-9 2 4-Dimetivyiphenal 1008 Y 198197 Anthresens
85-88.3 Sercole Ackd $000 Y “783 Qin-Jutylphthaiste 1999
111011 bis(-2 Chiorasthexytidethans PNVY | 208440 | Puwgnthons :
| 120833 | 24Olsidorephened Jooou 129909 Byvens
120-83-1 1,2 4-Trishisrebunsere 1000 U .07 |_Sutylbeneyipithaiste 1000 Y
$-20.3 Nephttwiens _ 1000 4 N84 3. -Dtshisrobengiding 00y
| 108478 | &Chisroantine 1000y (96083 | BerunisiArciwagene 100y
| §7-88-3 Hexschisrobutadiens 1000 U 117817 _biog2-EthwihexylPivthalete 1000 Y
59-50-7 4-Chioro-3-Metivyiphenel 1008 U pal Ak ] _Chrysene 1000y
91.5748 2-Methyinapithalene 1000 U 17849 Dee-Octyi Pittisiste 1000y
yrAr4 Hexactviorooyciopentadiens 1008 Y | 00003 | Bergo(siPluorantheny 10004
F__..______::: .z..:..i_fﬁ_mm :‘.;: M___“: [ Serrgu(kifiveranthene :3:
3,43 Trichiorophenol E. 20523 | Sem(sPyrene
| 91887 | -Chioronephthelens 1000 4 | 199908 | Wdena(123odiPyrens 10004
8744 2-Nwroenifine 8000 Y | 53703 | Dibenxig.h)Anthraeene 1000y
131113 Dimathyt Pivhelaie 1000 U 343 Sentoig h NPeryiene 10004
208-96-3 Acenaphtiryiene 1000 Y
[ 09003 | 3sreenifing 0oy (1) - Cannot be
CLF: 1011788 57  Prevaredby: 788

1
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- N Organics Analysis Data Sheet
) (Page 3)
g Pesticide/PCEs
) Concentration: MERDIUM GPC Cleanup: NQ
§ Date Extracted/Prapared: 8/27/85, 9/3/85 Separatory Funnel Extraction: YES
! . S
? Nate Analyzed: 9/19/85 Continuous Liquid - Liquid Extracton: NQ
l; Zaonc/Dil Factor: Q11G/SML
$
\
4
} CAS
. Number ug/g
' 219848 Alpha-BHC sou
——
, . 319-85.7 Beta-BHC S0 U
»
S 319-063 Detta-8HC 50U
: 58.38-9 Gamma-BHC (Lindane) 20U
. T6-44-3 Heptachior 30U
2 306-00-2 Aldrin s0U
- . i
/// N 1024-873 Heptachior Epoxids 20U
o ) 859088 Endosuitan | 106 U
. ! 60-87-1 Disidrin 100 U
a : 72-55-9 4,4-DDE 100U
/ ‘ . 72-20-8 Endrin 100U
33213659 Endosultan Il 100U
4 72-54-8 4,4'-00D 200 U
’ 1 1031074 Endoauifan Sultate 200U
{ 50-29-3 44007 200 G
: 72-43-3 Methoxychlor 1200 U
\ 534047 % Endrin Ketone NA
l 7740 Chiordene w00 U
' 8001-35-2 Towphene 10000 U
‘ 12674112 Arocior-10100 NA
' 11104-28-2 Aroclor-1221 NA
X 111411008 | Arocior-1232 NA
83469-21-9 Aroclor-1242 1006 U
! 12672-29-6 Arocio’ -1248 1000 Y
| 11097601 | Aroclor-1254 1000 U
! 11006-82.5 | Aroclor-1260 1000 Y
' it
' V; = Volume of extract injected (ul)
V= Volume of water extracted (mi)
y j W= Waight of sample extracted (g)
Wy = Volume of total extract (ui) S
IV
\/s =NR of Ws =011 V!=5000 Vi= &
/ 258 M
: CLF 11/14/85 Form ! Proparecby: L L . 7/85
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L Organics Analysis Data Sheet

P (Page 1)
. Laboratory Name: Callfornia Analytical Laborstories, inG. Case No: 21581 : : e
~ Lab Sample ID No- 215914 QC Report No: NR
__,.,: Sample Matrix: SOiL. Contract No: NB.
C Data Rolease Authorizad By: '[)?/ 4 Date Sample Received: 8/29/05
e T Volatile Compounds
' Concentration: Medium
E Date Extracted/Prepared: 9/18/85
' / Date Analyzed: §/18/85
/ .
Conc/Dil Factor: 100 __pHINR
s Percent Moisture: N8
e -
Sy Percet Moisture (Decantsd): NB
= CAS CAS
. Number vy Number ' upg
R R Chioromethane 200U 874 1,2-Dichioropropens 200U
. e 74-83-9 Bromamethane .20V 10061-02-8 Trane-1,3-Diehiorepropene 2000
5 i
L "_,‘ o " 75014 Vinyt Chioride MU 014 Trichioresthene a0V
. 75-00-3 Chiorosthane 0y 124.48-1 Dibremechioromethans 200U
o 73-00-2 Methylene Chioride Wy 79-00-8 1,1,2-Triehlorosthane WU
7841 Acetone 00U 71432 Benzens 104
R 75180 Carbon Disuifide 200U 10061-01-8 sie-1,3-Dichieropropene 20y
' 73-38-4 1,1-Dichiorosthene WU 110-78-8 2.Chiorosthrylvinylether 1000 Y
/ 78343 1,1-Dichloroethene 00U 5282 Sremeform 2y
o 156-80-8 Trane-1,2-Dichiorosthens 00U 108-10-1 S-Mothyl-2-Pentsnone 000
T 748 Chioroform 200 U 0i-Tse 3-Hexsnone 00U
: 10708-2 1.2-Dichiorosthens 00U 127184 Tetrachierastiene 1Y)
, i 75933 2-8utanone 00U | 10348 1,123 Totrachierosthane 200
e 71-38-8 .1,1-Trichioroethane 200U 108-88-3 Yolusne WU
g 58-23.8 Carbon Tetr.nioride 200U 108-80-7 Chioreberene 00y
108-08-4 Vinyl Acetate 1000 U 100414 Sthytbeazens "y
. 75-274 Bromodichicromethane 00U 100424 Nyrerns : U
L Total Xylones 260U
PN Deta Regarting Ousiifiers
[PPAT For reporting resutts 10 EPA, the following results quaiifiers are used.
’/‘ . Addinonal flags or foonotes explairing results are eNCoWaged. However, he
AR defirstion of sach flag Must be expicit,
Value if the rasuit 1s a value g:-hr than or equal 1o the c Thus fag appiies 1 pesticide parameters whaere the
dewchon kmit, report the vaie. dentification has been conlirmed by GC/MS. Single
component pesticdes »= 10ng/ul in the Mnal exract
7] Ingicates compound was analyzed for but mt detected. should be confirmed by
Report the mirmum detecton limit for the vampie with
the U (e.9. 10U) based on necessary concentraton/ ] This flag is used when the analyte is found in the biank
Jluton acocas. (This is not necessanty he nerument 88 well 38 & sampie, R indicates pOSSIWPMbable
R detecton krmit.) The footnote shouid read: U - biank contaminaton and wams the dala user {0 take
i Compound was analyzed for but r.ot cetecied. The SODODNAIS ACTION,
v zm:u“mmlmmmmnm
Other Other specific flags and lootnotes may be required 1
; ! properly defing the resulls. if used, they must be fully
' e 4 Indicates & estimated vaiue. Thie flag is used ather described and such descnption anach
when esbr.anng & Soncentraton for ientatvely SuUMmary report.
/‘ ) dentified compounds where & 1.! response & assumed NA Not Analyzed.
o or when the mass spectral data ndicated the presence See cover letter.
Ny of & compound that mes’s the identfication criens but NR  Not Required.
N the result is lees than he specified detecdon kvt but Spied Compound.
o / Qreater than zero. (og.w. # lwmut of cetection s 10ugt
) and a concentration 18 calculated, report as 3J 259
| T CLF: 11/14/85 Form | Prepared by: . 1088
e
: / ’
. - . /'/
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Organics Analysis Data Sheet
\Page 2
Semivoiatile Compounds
Concentratior:: MEDIUM GPC Cleanup: NQ
Date Extracted/Prepared: 827/85 & 9/ /88 Separatory Funnel Extraction: YES
Date Analyzed: 4/11/88 Continuous Liquid - Liqud Extraction: NQ .
Conc/Uil. Factor: 0.5g/0.5m|
CAS
CAS Number ugXg
Number ) nn4e Accnaphthene 19200
108-08-2 Phenct 1000 U 51-298 2,4-Otnitropheng. s000 Y
111444 bie(-2-Cioroethyl )€ her 1000 4 |_10093.7 4drophenel M|y
| 3zer 8 2-Chiarophencl 1000 U 12448 Dtssrzodursn . r®J
41731 1,3-Otoharobenzens 1000 U 121942 2, 4-Oinitrototsene ooy
[ 108467 1,4Olchioraberzene 1000 U 08-20-2 2,8-Dinftrotoluene 2000 4 |
100-81-¢ Sanzyl Aloohol 1000 U 84482 Disthytphtheiste 1000 U |
98501 1,2-Dichicrobenzene 1600 Y 7008723 &Chiorophenyk-pher- tether 1000 4
i5-48-7 2-Methytphenal 1000 U %737 Fuorens 1300
. 7638-32.9 chloro. Ether 2000 U | 100018 ANitroanifine 5000 U4 J
| 108-44-8 4-Methyiphenot 1000 U [ 5348241 4,5-Dlnitro-2-Mettryiphery | 20004
i £21-84.7 N-Htroe0-Ol-n-Propytamine 1000 U 8-304 N-Nttrosodipherrytsmin . /1) 1404
| 37721 Hexschioroethane 1000 U 101583 4-Bromophenyt-phenylether 1000 U
Lo 9e3 Nitroberaens 1000 Y 118741 Hexnehiorobenzene 3000 U
AR ) Inophorone 1000 U 7w-8s Pentachiorophenol 1000 U
RIS 2-NRrophenci 2000 U | gs018 Phensnttrene 13000
i 183-57-9 _2,4-Oimethytphena! 1000 Y | 120-12.7 Anthrecene 2000
‘3280 Senzoic Acid $000 U 4742 Ui Butylphthaiate 1200
i19.91.1 bie(-2-CtiorosthoxytMethens 2000 U | _208-44-0 Fluoranthens 33000
- X ) 2,4-Otcarophenct _ 1000 U | 128000 Pyrene 47000
- S 12,4 Triahiorebenaene 1000 U 15407 Butyf evyininhetets 1000 U
D23 Nephtraiene 18000 7961 1.3 Dichioroherzidine 2000U
P izars 4-Chiorceniline 1000 U | 56483 Ssnzo(s. Arthrecone 1000 U ;
;37683 Hemachiorobutadiens ' 1000 U 17817 bie2-EthylhexyPtthaine 8004 '
sy ALIrors-3-Meth siphenct 1000 Y 218019 Chrysene 1000 U
o 2-Methytnsphthalene 1000 Y 117840 Dt-n-Octyt Phthalate 1000 Y
'Y T4 Herachiorocyeiopentediene 1000 Y | 208-89-2 Sanzo(biFlucrentheny 1709
88.08-2 2,4,8-Trichiorophencl 1000 Y 207989 Senzo(kjMucranthene 1700
18-95-4 4,5-Trichiorophencl 5000 U 5024 Benzo(a)Pyrene 1000 U
31,137 2-Chicronsprithalens 100y 193388 Indenc(1,2,3cdPyrme _100uy
{ 88-77. 2-Nitrosnifine 5000 U | 5379 Ditenz(s hjAnthracens 1000 Y
131-11-3 Dimethyt Pirthaiste 1000 U 191-28.2 Benzo(g h [iPeryiene 000y
204-96-8 Acenaphthyiens 3800 —
{ 99082 Sinroenttine 5000 Y 260 -Mmotbe separw phenylamine
CLF 10/11/88 Form | Prepased by: 7S
min A A A K
A :‘: :‘: LA ‘:'_-;5?; » " \\:n*i,;c'.’, )\ pal ittt
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T Organics Analysis Data Sheet
, (Page 3) .

Pesticide/PCBs
. Concentration: MEDIUM GPC Cleanup: i)
- Date Extracted/Prepared: 8/27/85, 9/Y/BS Separatory Fur.:el Extraction: YES -

Date Analyzed: 9/19/88 Continuous Liquid - Liquid Extraction: NQ

CAS
Number gy
310544 Alpha-BHC ny
L 319967 Sela-BHC "y
o 219-068 Delta-8HC C11]
i 84999 Gamme-BHC (Lindsne) 0y
L 78448 Heptaohior 0u
[ 308-00-2 Aldrin ol
AN 1024473 Heptachior Eporide 0U
\ 900-90-8 Endosuitan | 100V
) AN ©0-37-1 Disidrin Y
AN 72855 44008 100U
N 2908 Endrin 100U
.7 33213650 | Endosuiten i 00U
' 72548 4,4-D00 200U
. 1031274 Endosutien Sulfese 2000
e 50293 4007 20U
—~ 72438 Mathor whior 1000 U
53494-70-8 Br.2em Ketene NA
57.740 Chiordane 1000 U
i 8001352 Texsphene 10000 U
12074112 Aresior- 10100 NA
Ve 11104-28-2 Arocior-1221 NA
) \ 111411008 | Arecior1212 NA
Yoo $3459-21-0 Arecier1242 1000 U
A 12672294 | Arvoler-1248 1000 U
\ 11087401 | 4 melor-1254 1000 U
11006825 Arecior-1260 1000 U
V; = Volume of extract injected (u!)
Vg Volume of water extracted (mi)
W, = Weight of samiple extracted (g)
V, = Volume of total extract (ul)
1097
Vs = NR or Ws 2 0.11 Vl = 5000 ; Vl =8
|- - , 261 ._A_'./f/ ) ,
’ CLF: 11/14/85 Form | Prepared by: 78

Conc/Dil Factor: 0.11G/SML,




Organics Analysis Data Sheet

kl Hu-Ncacm-oe_J

(Page 1)
Laboratory Name: Callfornia Anaivtical Laboratories, inc. Case No: 21413
Lab Sample ID No: 21413-3 QC Report No: NB
. Sample Matrix: SQIL Pl Contract No: NR
;o P 77 .
’ ‘ Data Release Authorized By: Date Sample Received: 6/21/85

' Volatile Compounds

Concentration: Medium

Date Extracted/Prepared:9/16/858

Date Analyzed: 9/16/85

Conc/Dil Factor: 100 ___pH:NR

Percent Moistura: NR

Percent Moisture (Decanted): NAl

CAS CAS
Mumber ugKg Numbaer ug/Kg
74 6_37-:4 Chloromethene 200V ! 73-47-8 1,2-Dichlaropropane 200U
RS SR ] Bromomethane 200U 16081028 Trane-1,3-Dichioropropene 200U
Creora vinyl Chiorica 200U 7014 Trichioroathene 200U
30-3 Chiarosthane 200U 124 4A-1 Dibromochiorom~thane 200U
, U rsco2 Methylena Chioride 800 U 79005 1.1.2-Trichiorcethane 200U
2 £7.64-1 Acetona 800 U 7432 Benzsne 200U
s Carbon Disuifide 200U 10061.01-5 cls-1,3-Dichloropropans 200U
< asa 1,1-Dichiorosthens 200U 110-759 2L Norouthylvinyleiher 1000 U
PR 1.1-Dichiorosthane 200U 5282 Bromatorm 200U
' tae0s Trane-12-Dichiorosthene 200U 108101 4 Mathyl-2-Pertancne 500 U
s e Chioroform 200U 591-784 2-Hezanone 500 U
i 107-06-2 1,2-Dichiorosthane 200U 127184 Tetrachicrosthene 200 U
! ey 2-Butancne 500 U 348 1,1,2,2-Tetrachioroathane 200U
i . n ' ) 1,1,1-Trichiorosthr e 2%0 108-08-3 Toluene 200U
' .35 Carbon Tetrac: oride 200 U 10460-7 Chiorobenzene 200U
i Viny! Acetate 1000 U " 100414 Ethylbenzene 500U
',v ‘ !romodlcm;vomthun- 200U | 100428 Styrene 200U
N . i Total Xylenes 200U

‘ ' Data Reporting Qualifiers

For reportng resuits to £PA . the ‘ol'owing resulls quakfiers ae used.
Addiona flags or Inotrioles expiaimng resuits are sncouragad. Howaver, the

defininon of each flag must be expiCit.

Value If the rasuil 13 & valus greater than or aqi il to the [~ Trs Rag aopies 10 pestiade parameters whare the

detecton hmit, report vaiue dentficaton has been confirmed by GC/MS Single

T component DesliCIdos »« 10ng/ul in the final ax-act

' J In ca'es compound was analyzed for but not detectad should be confirmed by GC/M
Rercrt the mi=mum detecton 'm« for the sampie with
™ U (e g 10U) based on necessary concentranon/ [ ] This fag is used when the analyts is found i tha biank
diuron actons. (T8 is not necessanly the instrument as weil as a sample. it indica@s possIble/probabie
detachon imit.) Th 3 footnote shouia read U - biank contaminaton and wams the data user (o take

. . Comoound was analyzed far but not deteciec. The aporopriale action.
L numMbaer 8 the Minimum Jltanabie dalecton mit for
. the sampie :
Other Other specific flags and footnotes may be required to
ropany dehine the results. If used, Mey must be fully
J indicates an estmated vaiue This flag 13 usad either descnbed and such descrption altached (o e data
when estimahrg g concariration lor tentanvety summary regort.
identiied compounds where & 1.1 responsg i1s assumed NA Not Analyzed -y
or when the mass specrral data :ndicaled he presence [ Seo cover lefter A - ( {
of @ compound that maets the iderhhcation crirena but NR Not Required. ~
the resuil 13 1835 *han the $peC:iied datucon hrmit tyt ] Spiked Compound.
. Qreater than zero (@ Q 10J) If imil of detecnon s 10ug? 162
o\d 8 concentrat.on o 34491 18 calculaled, report as 3WJ “
, 0 11/14/88 Form ! Prepared by: # 10/85
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Concentration: Low
Date Extracted/Prepared: 8/27/85
Date Analyzed: ¥/10/85
Conc/DiL Factor: 29G/M'.

Organics Analysis Data Sheet
genics Krege ) o

Semivoiatile Compounds

GPC Cleanup: NQ
Separatory Funnel Extraction: YES
Continuous Liquid - Liquid Extraction: NQ _

CAS

CAS Number vge
Number ugg | 93-224 Acensphthens 200U
108-98-2 Pheno! MU  §1-288 2,4-Dinitrephenol 1000 Y
111444 tis(-2-Chiorostiyl}Ether 200y 10082.7 &-Nttrophenat 1000 Y
93574 2-Chicrophenai _ 200U 132449 | Divenzotursn 300Uy
mr-nu _1,3-Dichiarobenzene 2000 121-14-2 2,4 Oinftrotoluens 40U
108-48-7 1,4-Dichiorobsrzene x0U 008-20-3 _2,6-Oiniiroteluane 4000
100-814 Benryl Alcohol _ 20U LY | Diehyipihaiste 200y
93-80-1 1,2-Dichiorobenzene 00U 700S-72-3 4-Chiorophenyt-phenylethwe 200U
95487 2-Methyiphenol o0y 4-73.7 Fluorsne 00U
9638329 | bisi2chioroiepropyNEthor_ 20y | 100918 &Mitreariting o0y |
108408 Methyiphens) 20U 836421 | 1 $-Dirire-2-Methyiphenol 00y

| 621447 N-Nitroge-Di-n-Propylamine 00U %6-04 |_N-Nitrosodiphenylamine(1} 200U
67724 Nexachioroethane U 101883 4-Bromophenyl-phenylether 2000

| 98-96-3 Nitrobentene 00 118-74-1 Hexachiorohenzene . 1)
91 E-T] race | Pertachioraphenat ¢
88-73.8 2-Nitrophenol 400 U r_"-ﬂl Phenantivens % .1
105-87-8 2 4-Dimethyiphenol M0 U 120-12-7 Anthracene 200U
$5-08-0 _Senzolc Acid 1000 U 84-74.2 Din-8 haiste 200U
111-91-1 bis{-2-Chiorosthoxy)Methane ou | 208-44-3 Fluarsnthene 2000
120-83-2 2,4-Dichiorophenct 00U — |_129-00-0 Pyrene 2004
120-82-1 1,24 Trichiorobenzene 00U 0-80-7 halste 200U
7-20-3 Naphthaiene 20U 91-94.1 3,3"-Dichiorobentidine 400y
106-478 4-Chiorex niiine 200U 56-83-3 Benzofa)Anthracene - 2000
§748-3 Herxschiorabutadiens U 11781.7 ble(2-Ethythexyl)Phthalste 00U
39-50-7 4-Chidro-3-Methyiphenni 2204 218014 Chrysene 400U
0-514 2-Methyinaphthsiene WU 117448 Okn-Octyt Pubelate 200U
14r4 Hexschiorocyciopentadiene x0U 208-60-2 _Senzo(bjFiuoranthens Loy

| 88-08-2 2,4,8-Trichiorophenal 0uUs 207089 Benzo(k)Fiuosanthene 400U
99-08-4 2,4,3-Trichiocophenol [ ] | 90-328 Senzo(a)Pyrene 400 U

| 91907 2-Chioronaphthelens 20y 33es | indenof1.23caPyrene - oy

| 88-74-4 2-Nitroeniiine 1000 U 33-70-3 Dibenz(a hAnthracone 400U
131-11-3 Dimethyt Phthatate 200 181-24-2 Senzo(g.h NPeryiens 4004
208-98-8 Acensphhylene 200 U 6 5 3
929002 3-Nitroenttine 1000 U (1) - Cannot be separated from diphenylamine

CLF: 10/11/8% Form | Prepared by: ms
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l Ny NCEC-R09 i

Organics Analysis Data Sheet

(Page 3)
Pesticide/PCBs
Concentration: LOW - GPC Cizanup: NO
Dats Extracted/Prepared: 827/85 Separatory Funna! Extraction: YES
Date Analyzed: 9/18/85 Continuous Liquid - Liquid Extraction: N@
Cone/Dil Factor: LE4G/5MU
CAS
Number ug/Kg
310-844 Alpha-BHC 20U
319-88-7 Beta-BHC 20U
215-068 Defte-BHC 30U
58-39-9 Gamma-8HC (Lindan) ou
T6448 Heptarhior . 10U
309-00-2 Aldrin 10U
1024873 Heptachior Epoxide ou
850-90-8 Endosultan | To0U
80-57-1 Dieidrin 70U
72559 4,4'-0DE 70U
72-208 Endrin To0U
33213-65-8 Endosuitan it 10U
72-54-8 4,4-000 T
1031074 Endosuiien Sultate 13U
50-28-3 44007 Y]
72438 Methoxychior sTu
8349475 Endrin Ketone NA
| 87709 Chiordane s?U
' 8001-35-2 Toxaphene sy
12674112 Arocior1016 NA I
11104-28-2 Arocior-1221 NA
$1141-16-5 Aroclor-1232 NA
83460-21-9 Arocior-1242 67U
12672-20-8 Arocior-1248 s7v
11097-69-t Aroclor-1254 7y
11096-82-5 Aroclor-1260 sTU
V; = Volume of extract injected (ul)
Vg = Volume of water extracted (mi)
W= Weight of sample extracted (g)
V| = Volume of total extract (ul}
VS:NH or Ws=1.54 Vt=5000 V.= §

b
CLF 11714785 Fumni  Prepared by:_# 7185
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Urganics Analysls Data Sheet - !

(Page 1)
Laboratory Name: Cailfornia Anslytical Laboratorias, Ing, Case No: 21581
Lab Samgpie 10 No: 21511-8 QC Regort No: NA
Sampile Matrix: SQIL._ - Contract No: N
Data Release Authorized By: F&ﬂ’ Dute Sample Received: S29/83
Voiatile Compounds
a ' Concentration: Medium
_f'» Date Extracted/Prepared: §/16/88
S
v Dats Analyzed: H14/BS
& Conc/Dil Factor: 100 H:NR
‘.h, .
Percent Moisture: NR
p Percent Moisture (Decanted): NB.
"‘n‘ CAS CAS
1Y
&: Number vgXe Number !
t:: 74-87-3 Chioramethene 200 878 1,2-Dichioropropene 00U
A
) 74-83-9 Bromemathens 00U 10081028 Trane-1,3-Dichioreprepens 000
',';'\ 04 Vinyt Chieride 10U 7014 Trichisraathens 200U
LP’,\ 75-00-3 Chisrosthens 00U 124481 Dfbremachioromethens w0
75-00-2 Mathytene Chieride ooy 79-008 1,13 Trichioreetiune 200U
‘e
- 57441 Acstors 00U 11432 Senmre 200U
2 78150 Carton Dieuifide 200U 10081018 sle-1,3-Dichoroprepens 20U
! 75-35-4 1,1-Dichiorosthens 200U 110-78-8 SChicresthylvinylether 1000 U
A 75343 1,1-Dlshiereethane ek 282 Sremetorm ey
bt 156-808 Trane-1,2-Dichioresthene 200 4 108-10-¢ Siativgl-2-Pentanens mou
] -
DY 67483 Cherotorm 20U T 3-Hemnone o0y
~ 107-08-2 1,2-Dichior 3ethane 20U 127-184 Totrachieroethone U
;] s 2.8utanene 00Uy 348 11,22 Tetrschierosthane 200U
-.'}' 71588 1,1,1-Trichiorosthane 200U 108-80-3 Telusne 200V
~ n-238 Carbon Tet-~. Morde WUy 10800-7 Chiarebonzens WU
:j 108-084 Vinyt Acetate 1000 U 100414 Ethyfenzene [ 1Y
-.:f 5274 Bromedichoromethane 20U 1004248 Styrorn WU
;‘u Total Xylones OU
:; DOata Reperting Qualitiers
Y For reporting resuts 1 EPA, the followng results quaiifers are used.
a Addtionsl lags or foototes expianing resul's Ire eNcoursged. Howewer, the
,} aehirvtion of ear:n flag Mmust De ephci.
f:" Value I the resutt s & velue f than or equal 1© he c This fag aopiies 1 pasticide parameters whens the
-~ detecdon hmmt, report the vaiue. identficaron has been confirmed by GC/MS. Sngle
& COMOONSN DESICIdes >« 10N/t i Te fAinal exiract
] v Indcates compound was analyzed for dut not detecied. should be confirmed by
- Raport the mirimum detechon imd for the samoie with
C‘- e U (@ g. 10U) Dased on necessary concentrston/ 8 This flag is used when the analyte is Jound m the biank
~ @iuton actons. (Thig 1s not necessanly the n 48 well 88 & sampie. R IndicaINS POSSIe/DTODADIe
h\ detecton amet.) Th) footnote should read: U - biank contamnation and wame he osla USer 10 e
Compound was analyzed for but not delected The APPrOprate Schon.
& AUMbEr 1§ the Memmum altasnable detecion kv for
e samole
e Other  Other specific flags and footnoles May be required ©
N properly define the resuits. X used, hey must be Aily
J InGicales an estmated vaiue. Thig fag 8 used ather descnbed and such descnpiion artached 10 the data
1] When esDMmatng & CONCRNraNon for IeraTvely , report, \
o 108Nt ASE COMPOUNCS where & 1:1 (630088 1§ aesumed NA  Not od. 113
of when the mass 50ecal daia ndicatad (he Dresence ] See cover lener. L
b of & compouUNd that Mmeets the GentfcEvon crena but NR  Not Required.
. e result 13 iees than the speci’ied dewcton kit dut s Sokad 3
[ Qreaier than 2er0 (@.Q. 10J). It it of detection is 100/ 265
l‘:. and & concantyshon Ml' calcuiated, raport a8 3J
CLF: 11/14/85 Form | Prepared by: 1o
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Organics Analysis Data Shee
(Page 2) é;:;;*

o

A

g

ar s

P

Semivolatile Compounds

Concentration: how GPC Cloanup: NQ
Date Extracted/Prepared: §/27/83

.
o A

ry T

L

S Separatory Funnel Extraction: YES

[

ré

Date Analyzed: Y1285 Continuous Liquid - Liquid Extraction: NQ______
Conc/Dil Factor: 29G/ML

=
A

z

L4
Ys

Rl |

CAS
N CAS Numter ug/Kg
™ Number ugKg 53329 Azsnaphthene 200U
::: 108-9%-2 _Tivphcnol 200 U 51.288 2,4-Oinitrophenol 1000 U
R bis(-2-Chicrosthyl|Ether 200U N 10002.7 4Nitrophenol 1000y
T §3.:7.8 2-Chlorophenol 200U 132649 Dibenzoturan 200U
o 5412731 1,3-Dichioroberzene 200U 121-14-2 2,4Dinftrotoluene 100y
L
.:_ r—‘ 06-46-7 1,4-Dichlorcbenzene 200U 606-20-2 2.8-Dinftrotoluens 400 U
:.: 100-31-8 Senzyl Alcohol 200 U 84-88-2 Disthyiphthalate 200U
e 95-50-1 1,2 Dichioroberzens 200U T008-72-3 4-Chiorophenyl-phenylether 200 U
35487 2-Methylphenol 20U 88-73-7 Fluorsne 00U
:‘: ' 19638.32-9 bis(2-chloroisopropyl)Ether 400 U 100-01-8 4-Nitroaniline 1000 U
N 106-44-8 4-Mathylphenol 200U £32.82.1 4,6-Dinitro-2-Methylpheno! 400U
t‘\‘ £21-64-7 N-Nttroso-Dt-0-Prapylamine 200 U 88.30-8 N-Nitrosodiphanylamine(1) 200 L
RS 1 877249 Hexac. *oroethane 200U 10158-3 4-Bromog -enyl-phanylether 200U
‘ [t 98-95-3 Nitrobenzene . 200U 118-74-1 Hexachiorobenzene 200U
~ I g5 Isophorone _ 200U 17385 Pantachlorophenol 200V
N : A8.755 2-Nhrophenol wou 23018 Phenanthrerie 200U
: , 10567 2,4-Dimethylphenol 200U 120-12-7 Anthracene 200U
?\ '( 35-R5-0 Benzoic Acid 1000 U 84-74-2 Di-n-Butyiphthalate 200U
N TR bis(-2-ChioroethaxviMethane oy 206440 Flucranthene 200y
. S 120832 2,4-Dichlorophenol 20U 129-00-0 Pyrene 200U
'C: l 120-82-1 1,2,4-Trichiorobenzene 2y 85-68.7 Butylbenzyiphthalste 200U
'F: J 91-20-3 Naphthalene 203 U 91-94-1 3,3'-Dichiorobenzidine 400 U
- .
IP: [ "n 478 4-Chioroaniline 200U £5-55.3 Benzo(s)Anthracene 200U
h: ‘, 37 58-3 Hexschlorobutadiens 200U 117-81-7 bis(2-Ethylhe xyl)Phthalate 200 U
I s6.50.7 4-Chloro-3-Methyfphanol 200U 218-01-9 Chrysene 400 U
5 L g [_2-Methyinaphthalens 200 U 17340 Di-n-Octyl Phthalate 200U
- Ly |_Hexachiorocyciopentediens 200U 20599-2 Benzo(b)Fluoranthene 400U
:' | 38-06-2 2,4 8-Trichlorophend 200U # 20708-9 Benzo(k}Fluoranthene 400 U
e $5.954 248 Trichiorophanad | ¢ | | 0128 Benro(aPyrens 400U
- "y 2.Chioronaphthalens T 2000 | 193308 Indeno(1,2,3-cd)Pyrene 400y
“ ‘ 23744 2-Nftroaniline . I 1000 U _ ’ 53-70-3 Dibenz(s h}Anthracene 400U
:3' L1 Dimethyl Phihalate | 200u 191.24.2 Benzo{q,h.Perylena 14 ngu
::: 218.96-3 Acenephthylens I 200y
w 33092 3-Nitroant!'ne | 1000u (1) - Cannot be separated from diphenylamine
. ,
' ‘: CLF 10/11/85 Form!  Prapared by: __&\ 7/85
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Organics Analysis Data Sheet

Concentration: LOW

(Fage 3)

Pesticide/PCBs

Date Extracied/Prepared: 827/88

Date Analyzed: S1Y/83

Conc/Dil Factor: LEG/SML.

GPC Cleanup: NOQ
Separatory Funnel Extraction: YES
Continuous Liquid - Liquid Extraction: NQ ___________

CAS
Number iy
319044 Alphe-BHC [T
315867 Sete-9HC T
319-084 Delta-BHC 20U
58900 Gameme-BHC (Lindane) w0y
76448 Heplachier 90V
308-00-2 Aldrin 30U
1024473 Hegtachior Epoxide 30U
200004 Endesuiten | 100
X Disldrtn 70U
72580 44008 70U
- ) | r2208 Endrin 70U
NN13480 Endosutton X 70U
72844 44000 1200
1031078 Endesution Sultate 130U
20293 44007 130U
12454 Methexrchier 70U
$3494-70-8 Endrin Ketene NA
7748 Chisrdane 70U
2001382 Tessghene soU
12678112 Arecier-1016 NA
11104282 Arecier-121 NA
11141168 Areslor-1232 NA
83460-21-9 Arecier-1242 sTou
12672-20.8 Arosien12¢8 srou
11007681 Arecier-1254 sT0u
11006-82-6 Arecior-1260 sTou
V; = Volume of extract injected (ul)
Vg= Volume of water extracted (mi)
W= Weight of sample extracted (g)
V' = Volume of total extract (ul)
V¢ =NR or W15 V, = 5000 Vj=5 1135
267
CLF. 11114288 Form | wm:# ms
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Organics Analysis Dzta Sheet

L e T as wW e J

(Page 1)

Laboratory Name: California Anafytical Laboratories, Inc. Case No: 21591
Lap Sampie 1D No: 215916 QC Report No: NB.
Sample Matrix: SOfk -y Contract No: NH.
Data Release Authorized By: W Date Sample Received: 6/29/85
Volatile Compounds
Concentration: Medlum
Date Extracted/Precared: 9/16/83
Date Analyzed: 9/16/85
Conc/Dil Factor: 100 _pH:NA
Percent Moisture: NR.
Percent Moisture (Decanted): NR
CAS CAS
Number ug/Kg Number uaKg
" 74.37-3 Chioromeihane 200U 8748 1.2-Dichioropropane 200U
Pids D Sremomethane 200UV 10061-028 Trane-1,3-Dichioropropens 200U
75014 Vinyt Chioride 00U not4 Trichioroethene 200U
. 75-00-3 Chiorcethane 200U 12448-1 Olbromochioromethane 200U
| 7%-09-2 Methylene Chioride s00 U 8088 1,1,2-Trichlorosthans 200U
67841 Acstons 00U n432 Benzene 00U
© 75180 Carbon Disuifide 200UV 10061018 cis-1,3-Dichioropropens 20U
N 15-154 1,1-Dichiorosthene 200U 110758 2-Chioroethylviny.sther 1000U
| 75343 1,1-Dichiorosthane 2000 75292 Sromoform 200 U
i 156-60-8 Trane-1,2-Dichiorosthens 00U 108-10-1 4-Methvi-2-Pentanone 300 U
*Y.66-3 Chiorotorm 200U 91-84 2-Hexanone 00V
107.08.2 12-Dichiorosthane 00U 127184 Tetrachioroethene 200UV
78-¢3.3 2-8utanone 500 U ™5 1,1.2,2-Tetrachiorosthane 00U
7.55.8 1,!,1-Tdchlonﬂhl"'o 200U 108-83-3 Toluene 200U
74238 Carbon Tetrach:or'de 200UV 108-90-7 Chiorobenzene 200U
100084 Vinyl Acetate 1000 U 100434 Ethylbenzene 800U
T4 Sromodichioromethane 200U 00428 Styrens 200V
Total Xylenes 200U
Cata Ruporting Quaiifiers

For reporting results 1o EPA, the lolluwing results quafifiers are used.
Adainonal fage or feomotes explaining resuits are encouraged. However, the

defimtion of - ach flag must be expicit.

Vaius if the result is a value greater i n or equal 0 he
delecIoN HMit, repon vaive

U Indicates compourd was anglyzed for hut not detected
Report the minimum detecson hmit for the sempie with
™e t) /e g 10U) Dased oNn necassary concenuabon
L Con schons his 13 MOt NeCessarly the nstrument
Getechon hmit ) @ footnote should reed. U -
Compound was anatyzed for dut not detected The
NUMBEr 13 e MINIMuM altanadlie detecoon hmit for
the sample

J Indicates an estimated velue. This flag '3 used ether
when estimating a concentration for tertanvely
dentfied comMpounds where a 1'1 response s assumed
or wh on the mass soectrel data ‘nacated the presence
of a compound thal meets the | lennhficaticn cntena but
the result 18 less than the specif ed detechon imit but
preater than 2ero (@ Q. 10J) It imit ot datecton 1s 10ugh
and a concantration of 3«9‘ 18 Caiculated. report as 3J

Lo 11/14/85
I TR TR TR A e SRS A Y ™ Mol ;'-)"«‘ ‘kx Ny
N"'-.f.',*. ”"-"ﬂv‘u"\\l#*“‘*‘r s {/ ey ' %_:{Q; “; \-_,‘:‘ X

Form |
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=4 This fag apolies 1o pestiade parameters where the
dantficaton has been confirmed by GC/MS. Single
comnanant pesicides »w 10ng/ul in the final exact
should be confirmed by GC/M

| ] This flag 1s used when the analyta 18 found in the blank
as well a3 a sample. It indicates poss:ibie/probable
bdlank contarmnation and wams the datla user 10 ke
200rOprEIe SCTHION.

Other Other specific flags and footnotes may be required
properdy define ™e results. If used, they must be hilly
gescnbed and such description antached to the dala
Summary report.

NA Not Analyzed.

. See cover letter Ve

NR Not Required. 1 1 b {

] Spiked Compound.

Preparad by:

10/85




Concentration: Low
Date Extracted/Prepared: 8/27/85
Date Analyzed: 212/85

[ e nwwreme o PRV '

Organics Analysis Data Sheet

(Page 2)

Semivolatile Compounds

GPC Cleanup: NO
Separatory Funne! Extraction: YES
Continuous Liquid - Liquid Extraction: NO

Conc/DiL Factor: 29G/ML,
CAS

Number veg | 13320 Acenephthene 200U
108.08-2 Phenol 200U 5208 | 2,4-Dinitrophenol 1000y
111444 bia(-2-Chiorosthyl]€ther 20y [ 100027 &ddtirophenci 1000y
| 95508 2Chiorophencl 20U | 132449 | Diber toturan 20y
541.731 1,3-Dichioroberzens 20U 121142 2,4 Dinttrotolusne 0oy
106487 1,4-Dichiorobenzene 00U ‘ | 28-Dinttrotoluene 0y
100,814 Berizyt Alcohel MU | ﬁ::_m_umw_ / ey
90501 12 Dichioroberene 2y 1008723 | echorophenyt-pheryiether 200y
85487 2-Methyiphenal 200 U %737 Puarens 2000
29038324 Ether U 100018 Sttroenitine 1000 Y
100448 &-Mothytphenol ey s34821 | 4.6-Dinkro-3-Methyiphenol a0y
| 621407 N-MHroes-Okn-Bropylemine 20y (06308 | naitrosodiphenyieminet) 200y
7721 Hezachiorosthens 2,0y [10188-3 |_&-8romophenyl-phenylether 2000
[ se.089 Nurobenzne 20v 18761 | Hexsehiorobenyne 200
o1 20y e | Portachiorophenol 0y
8755 2-Nntrophenal ooy | 08018 Phenanttwens _200U
103.67-9 %,4-Dimethytphenol 200 U 120-12-7 Anthracens 200
85-45-0 Senzole Acid 1000 U 8742 Din-Butylphthaiste _200U
111811 bis(-2-CNorosthoxy)Methane 00y 208-44.0 Puorenthene 200y
120832 2,4-DicNorophenol 20U | 129000 Pyrone __200U
120821 12,4 Trichiorobenzere __2:0uy %887 | Sutytbenzyiphthatate 200U
9-20.3 Naphthaiene 20U 1041 3.5 -Dichiorobenzidine 400U
108478 4Chioroanitine 20U 08-85.3 Sentols)Anthracens 200y
87483 Hexachiorobutadiens 200y 117817 bis2 EthylhexyliPhthalate 200U
59-50-7 4-Chioro-3-Methyiphenot 20U 01 Chrysene 400U
01.578 2-Methyinaphthatene 20U 117840 Di-n-Octyl Phthalate 200U
T7-47-4 Hexachiorocyciopemadiene 200U 20349-2 Mbg'wm 0oy
88082 2,48 Trichiorophenl _200Us 20708-9 | Benzo(k)Fluoranthene __400U
) 2.4,8-Trichiorophenel ) 0224 Bento(s)Pyrene 400U
| 91.58.7 2-Chioronaphthaiens 200V 193-39-8 Indeno(1.2 3cdiPyrene 400U
88-74-4 2-Nitroaniline 1000 U $3-70-3 Dibenz{a hjAnthracene 400U
131-11.3 Dimethyl Phthalate 200y 191-24-2 Benzo(g h,Perylene 400U
208-06-8 Acenaphthylene 200U 11 6%
99-09-2 3-Ntroaniline 1000 U (1) - Cannot be separated fro:.. diphenylamine

CLF: 10/11/85 Fomi  Preparedby; ) )
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Organics Analysls Data Sheet
Page 3)
L Pesticide/PCBs
¢ Concentration: LOW GPC Cleanup:NQ
! Date Extracted/Prepared: 8/22/85 Separatory Funnel Extraction: YES
. Date Analyzed: 9/19/83 Continuous Liquid - Liquid Extraction: NO
! Cone/Dil Factor: LEG/SML.
S
) CAS
Number ugiXg
319-844 Alpha-8HC 20U
319457 Beta-BHC 30U
i 3198648 Detu-BHC 30U
. 58899 Gamma-8HC (Lindane) 30U
: T644-8 Heptachior 20U
. 209-00-2 Aldrin U
: 1024573 Heptachior Epoxide 20U
) 269-58-8 Endosultan | ToU
80-57-1 Dieidrin 70U
y 72-85-9 4,4'-DOE T0U
) 72 209 Endrin 70U
l [ 32213650 Endosultan i 70U
' 72848 4,4-D00 120U
: 10310748 Endoauifan Suttate 120U
' 50-29-3 4,4'D0T 10U
: 72-43-8 Methoxychior . 870U
' $3:54-77.8 Endrin Kstone NA 4
| S7.740 Chiordane sTou
: 8001-35-2 Toxaphens (¥, 11}
‘ 12674112 Arocior-1016 NA
) 11104-28-2 Aroclor-1221 NA
! 11141.16-8 Aracior-1232 NA
83469-219 Aroclor-1242 s7.0U
: 12672:294 | Arocior-1248 670U
) 11097681 Arocior-1254 s7.0U
' 11006-82-8 Arocior-1260 870U
i
f V; = Volume of extract injected (ul)
Vg= Volume of water extracted (ml)
W= Weight of sample extracted (g)
Vt = Volume of total extract (ul)
VszNR or WS=1.5 Vt 5000 Vi=5 1169
CLF 11/14/85 Formn i Prepared by 7/85
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HY-NCEL-RI-0/
MODIFIED PRIORITY POLLUTANT
(EG & G Subcontract No. C85-130761-KAX-177-85)
INORGANIC ANALYSIS SHEET

LAB NAME: CALIF.ANAL.LAB. CASE NO: o/59/
SOW NO.: 784 ., OC RPT.§ %
LAB SAMPLE NO.: 2/59/-) DATE: e g

ELEMENTS IDENTIFIED AND MEASURED

MATRIX: JQDN- UNITS: MG/XC
DRY WEIGHT

ELEMENTS. . METHOD
2. ANTIMONY....P
3. mmzc.....?
5. BERYLLIUM...P
6. CADMIUM.....P
8. CHROMIUM....P
10.COPPER:cecee?
12.1EAD.esecees P
15 .MERCURY....CV
16.NICKEL. 2. .P
18.SELENIUM....P
19.SILVER...ss.P
21.THALLIUM....F
2‘CZINCO..OQQCOP
25.CYANIDE.....C

COMMENTS
ICP Interelement and background corrections appliad? Yes.

AA corrections cinsist 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: :

NR = not reJguired by contract at this time

Value -~ If the result is a value greater than or equal to the

instrument detection lizit but less than the contract regquired

detection limit, report the value in brackets (ie.[10}).
Indicate the analytical method used with P (for ICP/Flame AX),
F (for furnace), or CV (for cold vapor).

Indicates element was analyzed for but not detected. Report with

the detection limit value (e.g., <1l0U).

Indicates a value estimated or not reported dua to the pressnca of

interference. Explanatory note included on cover page.

Indicates value determined by Method of Standard Additioen.

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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HU-AC8L - R2-01
MODIFIED PRIORITY POLLUTANT T <
(EG & G Subcontract No. C85-130761-KAM=177-85)
INORGANIC ANALYSIS SHEET

LAB NAME: CALIF.ANAL.LAB. CASE No:__ 0/59/
SOW NO.: 784 i QC RPT.# i?ég‘J/
LAB SAMPLE NO.:__ 2/59/-2 DATE: 77

ELEMENTS IDENTIFIED AND MEASURED

0O
¥ATRIX: ey UNITS: MG/KG
DRY WEZIGHT

ELEMENTS. . METHOD
2. ANTIMONY....P <f§5} A
3. ARSENIC.....P

5. BERYLLIUM...P ::é?ﬁjﬁjz:
6. CADMIUM.....P .

i ~
- ———— Y N o A a TS BTN v - e

: 8- CHROMIUH..-.P s,/

’ P IOUCOPPER...'..P (.,

: 12.LEAD...e0ss P %) R
: . lS.KERCURY. ...CV -~ ,/ j

\ lG.NICKEL......P A

18.SELENIUM....P
i 19.SILVER......P
. 21.THALLIUM....F
24QZINCOOOQUOOOP
25.CYANIDE.....C

COMMENTS:

e ' ‘ICP Interelement and background corrections applied? Yes.

~h corrections consist of Zeerxan effect backgrocund correction
cn Perkin-Elmer 3030 instrurents and correction cf background
sgcrptlon by D2 larp on Varian 875 instruments. Corrections
.c2 applied before generation of raw data.

TOOTNCTES::
‘R =~ not reguired by contract at this time
value - If the result is a value greater than or egqual to the
ins<rument detection limit but less than the contract requ;red
detection limit, report the value in brackets (ie.[10]}).
Indicate the analytical method used with P (for ICP/Flame A7),
F (for furnace), or CV (for cold vapor).
J - Tndicates element was analyzed for but not detected. Report with
~he 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.
Indicates value determined by Methzsd of Standard Addition.
Indicates spike sample reccvery is not within control limit¢s.
Indicates duplicate analysis is not within contrel limits.
Indicates the correlation coefficient for method of standard
addition is less than 0.995.
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- FORM V
SPIKE SAMPLE RECOVERY
ZAB NAME: CALIF. ANAL. LABS. G & G ID
| HU-MBC-R2-))
: DATE: 3-/4-£,
! MATRIX: . UNITS: ppb
) COMPOUNDS CONTROL SPIKED SAMPLE SPIKED 3
METALS : LIMIT RESULT ADDED
$ R (SR) (SA)
‘ -
X ELEMENTS. . METHOD
) 2. ANTTIMONY....P 75 TO 125 <00
3. ARSENIC.....P 75 TO 125
S. BERYLLIUM...P 75 TO 128 7

) 6. CADMIUM.....P 75 TO 125

| 8. CHROMIUM....P 75 TO 125

' 10.COPPER......P 75 TO 128

12.LEAD........P 5 TO 128
e 15.MERCURY....CV 75 TO 125
! 16.NICKEL......P 75 TO 125

z 18.SELENIUM....P 75 10 125

' lgnsILvER!OO."P 75 TO 125

21.THALLIUM....F 75 TO 128
24.2ZINC....v0..P 75 TO 125
°5.CYANIDE.....C 75 TO 125

JEAAA ANTARA

e IQONEN S Oy E#EE
PN FIERRRRERE 285

B JOMMENTS :
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DUPLICATE SAMPLE RECOVERY

LAB NAME: CALIF. ANAL. LABS. EG & G ID NO.:
HU-NEBC- R2-0/
DATE: _ 3-/9-%b
MATRIX: N UNITS: ppb
COMPOUNDS CONTROL SAMPLE(S) DUPLICATES (D) RPD
METALS: LIMIT
ELEMENTS. .METHOD
2. ANTIMONY....P 24 4 P57 /{
3. ARSENIC-.--.P A 72)_;; /‘f,.gg
5. BERYLLIUM...P < <0 f;
6. CADMIUMo...-P <5? <§D J
8. CHROMIUM....P i) [ A
lO.COPPER-.....P 12-% / o 5 / /.
lz.mba..-....P j@'i) ,-;? ') 'T;
15.MERCURY....CV AT A S —
15.MICKEL....,.D 27,77 2 T
18.SELENIUM....P < 7 <;§Q Q"‘l"'
l9»SILVER......P <’QF) ﬁ /
21.THALLIUM....F Z5A ?3‘% ——
24.ZINC..-....oP ’v;ﬁ-’ﬁ’s /s.,‘zlé ‘ '
25.CYANIDE.....C A AR p—
ZOMMENTS:
2003
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£G&G ID NO.

HU-NCBL-RI-p2-
MODIFIZD PRIORITY POLLUTANT
(EG & G Subcontract No. C85-130761-KA¥=177~85)
INORGANIC ANALYSIS SHEET
LAB NAME: CALIP.ANAL.LAB. CASE NO:  o/%/3
SOW NO.: 784 . Qc m.o’_‘;_f@%’"_‘_‘_
LAB SAMPLE NO.:_ o7/4/3-2 DATZ: R DILTIIA
ELEMENTS IDENTIFIED AND MEASURED
0O
MATRIX: VOJe UNITS: MG/KG
DRY WEIGHT
ELEMENTS . . METHOD

2. mmom..'.’
3. ARSENIC.c.o.P
S. BERYLLIUM...P
6. CADMIUM.....P
8. CHEROMIUM....P
P 10.COPPER¢eessP
. 12.mD...I....P
15.MERCURY....CV

)
< 1
IGONImLO * e .'.P
18.SELENIUM....P “ (.
19.SILVERcecec P ! ‘2.‘0/ !
21 . THALLIUM....F '
24.zINc.‘..'...P Y/
<035t

25.CYANIDE.....C

COMMENTS :

ICP Interelement and background correctisns applied? Yeas.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
abscrption by D2 lamp on Varian 875 instruments. Corrections
are applied befcre generation of raw data.

FOOTNOTES:

NR = not reguired by contract at this time

value - If the result is a value greater than or egual to the .
instrunent 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 ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

indicates element was analyzed for but not detected. Report with

the detection limit value (e.g., <10U).

Indicates a value estimated or not reposrted due to the presence of

interference. Explanatory note included on cover page.

Indicates value determined by Method of Standard Addition.

Indizates spike sample recovery is not within control limits.

Indicatess duplicate analysis is not within control limits.

Indicates the correlation coefficient for method of standard

aiddition is less than 0.995.
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~AB NAME: CALIF. ANAL. LABS.

DATE: 3-/9-FL
MATRIX: A/
COMPOUNDS CONTROL
METALS: i.mn
R

ELEMEINTS. .METHOD

« ANTIMONY....P 75 TO 125
. ARSENIC.....P 75 TO 125
- BEZRYLLIUM...P 75 TO 125
. CADMIUM,.,..P 75 TO 125
8. CHROMIUM....P 75 TO 125
10.COPPER......P 75 TO 125
12.LEAD........P. 75 TO 125
15.MERCURY....CV 75 TO 125
16.NICKEL..,...P 75 TO 125
18.SELENIUM....P 75 TO 125
19.SILVER.,.....P 75 TO 125
21.THALLIUM....F 75 TO 125
24.ZINC........P 75 TO 125
25.CYMNIDE.....C 75 TO 125

Lo
SIS

SPIKE SAMPLE RECOVERY
EG & G ID

HU-AMCBC -R/-03

UNITS: ppb
SPIRED SAMPLE SPIKED
SAMPLE RESULT ADDED
RESULT (SR) (SA)
(S3R)
79 ) 29 o,
=l (73 =0
X _<a2D LoD
2} <z
—0. 7 :% —£L0
I R S
X 2 20
A SR A I [
— T 2z 2 KXot
VAT <20 owa)
Lo X <R LD
207 <20
2270 l230 ) 55)5
ALK AL o

v .r.*«-(uf-(‘n i
PR * PR ek

1393




4________.”

™ VI
Co. DUPLICATE SAMPLE RECOVERY i
IAB NAME: CALIF. ANAL. LABS. ts & G 13 ao.z
DATE: 3 ’/q'fé
MATRIX: __ S0/l UNITS: ppb
) COMPOUNDS CONTROL SAMPLE(S) DUPLICATES(D) RPD
METALS: LIMIT

ELEMENTS. .METEOD

2. ANTIMONY....P

3. ARSENIC.....D

. : 50 BERYLLIUH--.P
’ “ : 6. CADMIW.O...P
oS 8. CHROMIUM....P
WL . 10.COPPER:ccoe . P
lz-LEAD-....-..P
15.MERCURY....CV
16 . NICYEL......P
18.SELENIUM....P
13.8ILVER......P
21.THALLIUM....P?
24.2IKC. .o P
25.CYANIDE.....C

22
—==r
e
—t
=
—37__
Y >R
-
—ld é__

~OMMENTS: Antimony and nickel were not flagged with an “*" for high RPD
because the values were only at the detection limits.

1994
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HU-NCBC-FI00
‘ MODIFIED PRIORITY POLLUTANT
’ ' (EG & G Subcontract Nou. C85- 130761~KAH-177-85)
INORGANIC ANALYSIS SHEET

/ LAB NAME: CALIF.ANAL.LAB. CASE No:  2/54/
; SOW NU.: 784 GC RPT. 40T
LAB SAMPLE NO.: QIS9/-3 DATE: _ 3-~1,

N
ELEMENTS IDENTIFIED AND MEASURED
¢
MATRIX: Ol UNITS: MG/RG
CRY WZIGET
ELEMENTS. .METHOD .
2. ANTIMONY....P __L2u_R
3‘ ARSENIC....OP /"
5. BERYLLIUM...P A
6- CADMIUM-oooOP <{).;“‘:’2
8. CHROMIUM....P X ="’
, IOOCOPPERcooo.oP =:.V
! lz.IdEAD..l'OC..P
15, MEZRCURY....CV
16 . MICKEL.. .. .P
18.SELENIUM....P
‘\‘\ 19.SILV}:R-.r...P
Co 21l.TEALLIUM....F
24OZINC........P
25.CYANIDE.....C
COMMENTS:
Interelement and background corrections applied? Yas. 4

. orrections ccnsist of Zeeman effect backgrouﬁd correction

cerkin-Elmer 3030 instruments and correction cf background

sption by D2 laxp on Varlan 875 instruments. Corrections
JDDllEd before generation of raw data,

‘OTES:

not reguired oy contract at this time &
2 = If the result i{s a value greater than or equal %o the’

ws“a

instrument detectiun limit but less than the ccn actirequired

detection lizmit, report the value in bracket (1&.[-6]).

Indicate the analytical method used with P (:ar IC?/Flame AdX),

F (for furnace), or CV (for cold vapor).

"ndicates element was analyzed for but not detected. Report with

“se detection limit value (e.g., <1CU).

‘niicates a value estimated or rnct reported due to the presznce cf

"nterference, Explanatory note included on cover page.
ndicates value determined by Method of Standard Addition.
“~3icates spike sa*p’e recovery is not within control limits.
wicates dup.icate analysis is not within control limits.
‘ndicates tne correlation coefificient for method of standard

’ rdditicn is less than 0.985.

g




PFORM V

SPIXKE SAMPLE RECOVERY
LAB NAME: CALIF. ANAL. LABS. ' e &GID

HY-M8C - RA-CPH

DATE: \.2'/4‘8(9
Lo

JOMMENTS @

g MATRIX: —__ ol o UNITS: ppd
2 COMPOUNDS CONTROL SAMPLE  SPIKED '
) METALS : LIMIT RESULT ADDED
5 % R (SR) (SA)
3 ELEMENTS . . METHOD
3 2. ANTIMONY....P 75 TO 128 <00 o2¢
y 3. ARSENIC.....P 75 TO 125 7
S. BERYLLIUM...P 75 TO 128 < :mg
6. CADMIUM.....P 75 TO 128 e .
A 8. CHROMIUM....P 75 TO 125 /7 —7
2 10.COPPER......P 75 TO 128 UL —
:‘ IZ-moooooto.P 75'1’0125 / ﬁ
h: ISnMERCURYaooocv 75 TO 125 )/ &’ a— -
:b 15.N,ICKEL......P 75 TO 125 -~
5 18.SELENIUM....P 75 TO 125
4 19.SILVER......P 75 TO 125 < Z
h 21.THALLIUM....F 75 TO 125 <§2 ‘
: 24.2ZINC.cveeee P 75”125 ! <pf ‘
:: 25.CYANIDE.....C 7% TO 125 Ujj__ —— —
*
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K DUPLICATE SAMPLE RECOVERY
[ .
I LAB NAME: CALIF. ANAL. LABS. EG & G ID NO.:
é ) HANZBE -R2-02
‘ DATE: 3-/9-25
§ MATRIX: N2ran UNITS: ppb
“ COMPOUNDS CONTROL SAMPLE(S) DUPLICATES (D) RPD
Sﬁ METALS: LIMIT
:“: ELEMENTS. . M©°THOD i
. 2. ANTIMONY....P 3229 <20 O
¢ 2. Agznzc.....p Pl =7 =
! . BERYLLIUM...P <=7 o) )
N 6. CADMIUM.....P —255 E=dale)
a . C}IRO}:IUMG .o .P Sin = //’/é)‘ &
. 10.COPPER......P 7 ] P
n 12.LEAD. .. .v.. P — Rl o)
\: lS.HERCU'RY....CV &I'e ‘\//‘!’ o—
; 16 .NICKEL......P R == o
18, SELENIUM....P < 0N <20 )
. 19.8ILVER., . ...P <290 <IN
21.THALL:™™....F < <o~ ;3
n: 24.ZINc.a..-...P )49 /&/\D \‘5‘_:'
:“, 250CYNZID23---QC P""f A_’/{_ wm—
l .OMMENTS :
>
N
N
"]
L")
"
(:.
”
&
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AU-NL2BC -Rad03
MODIFIED PRIORITY POLIUTANT
(G & G Subcontract No. C85-130761-KAM~177~83)
. INORGANIC ANALYSIS SHXET

LAB NAME: CALIY.ANAL.IAS. CASE Mo 2/59/

SOW NO.: 784 QC RPT.§ T
LAB SAMPLE NO.:__ 9/59/_-4  DaTE: "'!“""7""L =

ELEMENTS IDENTIFIED AND MEASURED

MATRIX: 50/4. ( DUST} UNITS: MG/XG
DRY WEIGHT

ELEMENTS . . METHOD
2. ANTIMONY....P <3y R

3. ARSENIC.....P [
5. BERYLILIUM...P 272
6. CADMIUM.....P ER
8. CHROMIUM....P V]

10.COPPERccsse P
120M000-00.0P
15.MERCURY....CV
16 . NICKEL..co..P
18.SELENIUM....P
19.8ILVER:csee P
21.THALLIUM....¥
2‘QZINc.‘.‘....P”
25.CYANIDE.....C

=

COMMENTS:
ICP Interelement and background corrections applied? VYas.

AA corrections consist of Zeexan effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 iamp on Varian 875 instruments. Corrections
are applied befors generation of raw data.

FOOTNOTES:
NR - nct required b{ contract at this tinme
Value - If the result is a value greater than or equal ¢o the
instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[1()]).
Indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).
- Indicates element was analyzed for buc not detected. Report with
the detection limit value (e.g., <1l0U).
Indicates a value estizmated or not repcrted due to the presence of
interference. Explanateory note included on cover page.
Indicates value determined by Method of Standard Addition.
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 0.99%5.
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2 | Hy-meBe-Rv-09 |
N MODIFIED PRIORITY POLLUTANT LIST ’
N (EG & G Subcontract No. C85~130761 -KAM=-177-85) .
g INORGANIC ANALYSIS SHEET
LAB NAME: CALIF.ANAL.LAB. CASE NOo: JIH3
N SOW NO.: 784 QC RPT.4—_ /2.3
. LAB SAMPLE NO.:__ o /9i3-3 DATE: _ T-/o-7[
N ELEMENTS IDENTIFIED AND XEASURED
! MATRIX: /T L BROL A UNITS: MG/KG
“ DRY WEIGHT
*»
. ELZMENTS . . METHOD
> 2. ANTIMONY....P 43;; R
3., ARSENIC.....P <p 51
' 5. BERYLLIUM...P </, A1)
2 6. CADMIUM.....P —775“4‘:4"
‘ 8. CHROMIUM....P _“U‘L‘
1‘ P lO-COPPER....ooP </5’
! 12.LEAD seesee P "—""”"Z—x.
v 15.MERCURY....CV <. T
: 16.NICKEL......P — 5
18.SELENIUM....P —=ZU F
219.SILVER. .04 P T
ZI.THALLIUMo...F </,,:\l} K
24OZINCI.'..QODP ;"4 X‘
25.CYANIDE.....C POV,
COMMENTS :

-

17, Interelement and background corrections applied? Yes.

£\ corrections consist of Zeeran effect background correction

¢t rrrkin-Elmer 3030 instruments and correction of background

:-sorption by D2 lamp on Varian 875 instruments. Corrections
2pplied before generation of raw data.

TN OTES:
2 = no% reguired by contract at this time
sluya = 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.[10)).
Indicate the analy%*ical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapoer).
‘ndicates element was analyzed for but not detected. Report with
-he detection limit value (e.g., <i0U).
Tndicates a value estimated or not reported due to the presence of
interference. Explanatory rste included on cover page.
N Tndicates value deterrmined by Method =f Standard Addition.
‘ndicates spike sample recovery is not within ceontrol limits.
. indicates dupiicate analysis is not within control limits.
- - rndicaces the corcrelation coefficient for method of standard
addition is less than 0.955.
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LAB NAME: CALIF. ANAL. IABS.

DATE: -/3- 26
MATRIX: o
COMPOUNLS CONTROL
METALS: LIMIT
* R
ELEMENTS. . METHOD
2. ANTIMONY....P 75 TO 125
3. ARSENIC.....P 75 TO 125
5. BERYLLIUM...P 75 TO 125
6. CADMIUM.....P 75 TO 125
8. CHROMICHM....P 75 TO 128
1°.c°PPER......P 75 To 125
12.LEAD.cse s P 75 TO 125
15.MERCURY....CV 75 TO 1258
16.NICREL. ....P 75 TO 125
18.5ELENIUM....P 75 70 125
19.SILVER......P 75 TO 128
21.THATLIUM....F 75 TO 125
24.ZINC.. ... B 75 TO 128

25.CYANIDE.....C 75

COMMENTS:

& 3‘3'#!::9!:'.-1295:?‘.. Q04

FORM V

SPIKE SAMPLE RECOVERY N

.BG & G ID

HU-MCBL -R 1-09

UNITS: ppb
SPIKED SAMPLE SPIKED $ R
SAMPLE RESULT ADDED
RESULT (SR) (SA)

(SSR)

125

19954
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DUrLICALE SAMPLE RECCVERY

~AB NAME: CALIF. ANAL. LABS.

EG & G ID No.:

HU-NCBL-Ri-07
DATE: 3-19-2(
MATRIX: 1T e e B S UNITS: ppb

COMPOUNDS CONTROL SAMPLE(S) DUPLICATES (D) RPD
METALS: LIMIT

LEMENTS. . METHOD

ANTIMONY....P <20 <20 @,

ARSENIC.....P <l < @)

DZRYLLIUM...P <2 < ®)
5. CADMIUM.....P < 'v8 <Jr5 ®
" CHROMIUM....P ,5:2 / L. <4 ,E (f
‘ ‘-LOPPERtuclo.p <é"$ ; <”
1:.LEAD--.-.--.P n" /b%g ‘4;‘2
'S'MERCUTEY.-..CV ;\,?/le AJ,’ —
’:.}JICI@ .-ou-cp 4;"‘«4 AQ’ ::;E'E
18.3ELENIUM....P <20 <20 &)
Ia.oILV'ERo.-o.'P <QO <Q:)Q_ C‘
')1 THALLIUM....F < <
rﬂ'y(\.."....P . (0 £ c

. -ZANIDE.....C AL _—-&-TAJ/ ~ #
JHIENTS

16499
284
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: HU-MEL-R2-09
MODIFIED PRIORITY POLLUTANT
(EG & G Subcontract No. C85~130761-KAM=-177~83)
INORGANIC ANALYS.S SHEET

LAB NAME: CALIF.ANAL.LAB. CASE NO: X/A59/
SOW NO.: 78+

C m.' /
LAB SAMPLE NO.:__o2/59/-5 SaTE: "_'35"9‘:%‘"

ELEMENTS IDENTIFIED AND MEASURED

MATRIX: (rpooppm. UNITS: MG/KG
™ frton DRY WEIGHT

ELEMENTS . . METHCD
2. ANTIMONY....P <3y R
3. ARSENIC.....P
S, BERYLLIUM...P ;
6. CADMIUM...,..P .
8. CHROMIUM....P
’ lo.come...l.OP
- IZDMOQOOOCOOP
15 ,MERCURY....CV
16, NICKELceooo P
18.SELENIUM....P
19.SILVER.c.s..P
21, THALLIUM....F
2“ZINCOO..0...P
25.CYANIDE.....C

COMMENTS:
ICP Inte.element and background corrections applied? Yas.

AA corrections consist of Zeeman effect backyround corrsction
on Perkin-Elmer 3030 instruments and correctlon of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:

NR = not reguired b{ contract at this time

Value =~ If the vesult is a value greater than or equal to the
instrument detection limit but less than the contract required
detection limit, report the value iu brackets (ie.[10)).
Indicate the analytical nmethod used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor). '

- 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

inter®erence. Explanatory note included on cover pags.

Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control limits.

Indicates duplicate analysis is not within control limits.

Indicates the correlation coefficient for methed of standard

addition is less than 0.995.

+a22n 3
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~AB NAME: CALIF. ANAL. LABS.

DATE: . 5-/4-%(,

MATRIX: T B3O A

COMPOUNDS CONTROL
HPTHLS: LIMIT
T R

« ZIZIMENTS, .METHOD

ANTIMONY....P 75 TO
: /"‘A?:SENICl.‘..P 75 TO
. L RYLLIUM.,..P 75 TO
5. CADMIUM.....P 75 TO
£ CHROMIUM....P 75 TC
L COPPERee.e...P 75 TO
1. LEAD. vvvvs. P 75 TO
:-}quL'oﬁc-QP 75 TO
L STLVER. ... . . P 75 TO
S ”‘?"{“L;IL’H. . oF 75 TO
. LS - 75 TO
- L‘:‘\.NIDE. LI .C 75 TO

125
125
125
125
125
125
125
125
125
125
125
125
125
125

SPIRE SAMFLE RECOVERY

EG & G ID
HU-NCBC- 2-09
UNITS: ppb
SPIKED SAMPLE SPIRKED
SAMPLE RESULT ADDED
RESULT (SR) (SA)
(SSR)
L2.2 Popiy) 260
<A~ =0.7 “
PR <20 10D
“r 2 <30 )
__‘_‘iéf.s'?z__ “7.0 40%
/ /(e la)
S —= —55
AL AR —
—_—— '?9 A/ RO XoXD)
/p. < 5 Y
ST <a% 705
27.49 <I0
25 =/ o020
A A ——
286
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’ DUPLICATE SAMPLE RECOVERY

{

:

1 \B NAME: CALIF. ANAL. LABS. 2G & G ID NO.:

- |mueaege-Ra-pq
DATE: 3-/9-

! MATRIX: ~ UNITS: ppb

]

' COMPUUNDS CONTROL SAMPLE(S) DUPLICATES (D) RPD
METALS : LIMIT

; ELEMENTS. . METHOD

» 20 mmom-.--P - 4

; 3 Q%;%NIC'”“; ﬁz
6. CADMIUM.....P
8. CHROMIUM....P :8_:-
IOOCOPPm‘.O.'.P .

‘: 120%0-.0..00?

; 15.MERCURY....CV s

: 16.NICKEL......P .

‘ 18.SELENIDM....P ‘

, %g.gnvméﬁ....p

. [) Iu‘m ...CF

’ 24.2ZINC. v ceeesP

: 25 .CYANIDE.....C '?‘---—fqi—E

i

i SMMENTS :

o,l'u

5 « T e R




l HU“A‘” o '/Cn- ‘09A
MODIFIED PRIORITY POLLUTANT L
(EG & G Subcontract No. C85-130761-KAM~177=~85)
INORGANIC ANALYSIS SHEEY

LAB NAME: CALIF.ANAL.LAB. CASE NO: 2/59/
SOW NO.: 784 . QC RPT. ¢ 7507
LAB SAMPLE NO.:__ 2/59/-1 DATE: 2T
ELEMENTS IDENTIFIED AND MEASURED
1
MATRIX: (caprm~ar UNITS: MG/KG
DRY WEIGET

ELEMENTS. . METHOD
2. ANTIMONY....P <3 R
3. ARSENIC.....P v
5' BERYLLIUM...P /) A')
6. CADMILTM.....P <'/,!!{
8. CHROMIUM....P 5

" lo-COPPER‘;c--oP '.

“, 12-mD.......'P I’/\
15,MERCURY....CV ‘_1?%ﬁ-
16.NICKIZL.....-P r /0
18.SELENIUM....P “1?775%77?
lgtsILvEROOOOCOP </-\-2“ 4;
21.THALLIUM-...F <//.5l' /Q
24.2INCevreces P "“E;““
25!CYPANIDEOOQICC ‘//::2(2

COMMENTS:
77 Interelement and background correctiocns applied? Yes.

corrections consist of Zeeman effect background correction

<.; Terkin-Elmer 3030 instruments and correction of background

~wrption by D2 larmp on Varian 375 instruments. Corrections
anplied before generation of raw data.

IO TES
not required b{ contract at this tine
‘12 - If the result is a valu: iceater than or equal to the
instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[10}).
Indicate the analytical method used with P (fcr ICP/Flame Aj),
F (for furnace), or CV (for cold vapor).
indicates element was analyzed for but not detected. Report with
~hne detection limit value (e.g., <1l0U).
Iadicates a value estimated or not reoorted due to the presence of
trnterference. Explanatory note included on cover page.
nd‘cates value determined by Method of Standard Additioen.
~rdicates spike sample recovery is not within control limits.
-nd‘ca-es duplicate analysis is not wlthzn control limits.
- Indicates the ccrrelation zoefficient for method of standard
addition is less than 0.98%5.

2609
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2,4-D and 2:‘;5‘? by EPA Method 3150

2T375-RB a§§.£1 58 Uz

-1 - 1400
-2 ) 920 ) 1300
-4 1100 1600
=5 990 1200
-6 1200 2400
-7 0.18 0.50
-7MS (0.05) 0.26 (160%) 0.73 (460%)
~7M4SD (0.05) «27 (180%) 0.70 (400%)
-8 <0.01 0.014
-9 <0.91 0.01
21591-1MB <0.01 <0.01
-1 380 770
-2 280 610
-3 <0.01 <0.01
-4 <0.01 <0.01
‘5 <0.01 00011
. =8 <0.01 <0.01
21484-2MB <0.01 0.06
-2 <0,01 <0.01
-9 0.17 0.54
-11 <0.01 <0.01
-13 <20 <2.0
21413-1MB <0.01 <0.01
-1 (1 .0 (O.Z
-2 <0.01 <0.01
-3 <°o°1 <0.01
-5 0.05 0.17
-7 " <0,01 <0.01
-8 <0.01 <0.01
-11 0.02 0.06

Phenoxy Acids

Reenalyses

21345-MB <0.005 <0.005

=MBS or MS 50 ppb 0.051 0.067

7RX 0.039 0.220
-7MS (50 ppb) 0.077 (76%) 0.260 (80%)
~7MSD (50 ppb) - 0.0102 (130%) 0.420 (400%)
- 1788

Caltu va Anditical Laboratories, inx.
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CREOSOTE

Creoscte (the 'coal tar' variety) is a mixture of
polyiuclear aromatic hydrocarbons used as biocide/biostat
in the preservation o: 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 tc the raw mass chromatograms
raw Quan Lists for the samples IT-NCBC-R1-01 end IT-NCBC-
R2-01. There are a variety of polynuclear aromatic
hydrocarbons present in the 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 ¢n the low amounts of 2-methyl naphthalene &nd
fluorene in one or both of the samples. Further, our own
crensote data shows that phenanthrene dominates anthracene
by a factor of greater than 6 to 1 in creosote. This does
not occur in th: cited samples. The data does not rule out
the presence of creosote, but it is clear that the bulk of
polynuclear aromatic hydrocarbons came from other
hydrocarbon sources and further that the analysis for only
"creosote" is not possible.
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CL.EOSOTE CHROMATOGRAM SUPPLIED BY SUPELCO,
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Stable Phases for Separat‘i'ng High Boiling Mixtures

e

aratong of very Ngh boiling mixtures

Jiycendes, cholesteryl esters, stc) re-
quire a stationary phase with good sta-
bulity at temperatures above 300°C.

For packed columns, Dexsi® 300, a
low polanty carborane siicone, can be
used at up to 450°C with negligibie ;
bleed. Short (12° 10 187 columns of 1% g s |

Figure F - Wax Semple injected on

Figwe € = Chalestery! Esters
0.78ewn 10 Couren in & Pucikad Col

(v 3

5

J ‘.."..:‘. -‘: 5

»
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e
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— - s e e es
i .

Y P Y P E Y ey
RN S ]

o 5

Cexsid are racommended for many types
of sampies (Frgures A - D). For complex
hydrocarbon mixtures, 3% Dexsi is sug-
gested (Figure E). For more detais. re-
quest Buitetins 743 and 7885.

SPB-1 capilary columns (bonded
SE-30 phassel offer a stable baseline and
thermal stabdity te 320°C. We recom-
mend you use 3 Q.75mm D coiumn and
on-column imection (flash vaponzation)
when analyzmng Mhgh boding rmixtures.
This will prevent the discnmination that
occurs with splitter systems. Under
these conditons, branched hydrocar-
bons (short peaks) and n-alkanes (tail
peaks) m a wax sampls ara weil sapa-
rated (Figure F). You can easily instafl
and use a8 0.75mm D column n a
packed column GC (see "Wide Bors
Capitary Columns™ in the index or re-
quest Bulletin 814 for more detads).

Figure A — Pontasrytvitol Esters

A -
.UJ /\ JL

'
° !

&

mo.m:oo:m\oonzawvl-nzmn
rno Col Temg 30G* 8 330°C ot 8°C mwn., et

325°C, Det Temp. 130°C. Fiow Raw
wmum.n,w 1 i chicredorm comtamny ! g

SBCH ester
Packing: Cat No 1-1972, $81/20¢g

Figure D — Micrecrystaaliine Wax
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1% Vensd 300 on 100/120 Supeicooort, 18° ¢ 1/8°
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Column: Cat No. 2-3755,

Y 1 | P R X el
* 2 . oy .
j i ‘ ' 1|\ T s ot Grot 40 S 16690 AFS sameve  High Boiling Aromatics
A RERRE !l chioroform. contarmg 0,8 wax We recommend 10% SP-2100
LT It J }\"'J Jg\“llﬁﬁv P.ckinq: Cat No. 1-1972, 581/209 siicone for ”paraﬁng h'gh beit
” , IK ‘.J FVHEETE e matcs Figure G). A 10% S
e LT o methyi phenyl silicone is also ut
o : & 2 & & ® 10 12 14 16 18N Figure € —~ Wax Sanpie such separations. For mors det
-’: - quest Builetin 743.
, s cener Cle  C18 £I7 C28 €30 C34 CI8 Cs
R 13,01 30000 100720 Svomecoort 18 L s Jera| C10| c20 ) cadcas [cralcrmcio | Figure @ — Creosots
o 125°C. Dot Temp 3SO°C, Flew Rate 20mumen. M, ; '
Sampee 1 e CMOOIOM contaen.sg 10 ug ssters. 2

L Prcking: Cat.No.1-197z. $81/20g _ i
= :
..: | L_/ ;
t..t i Figure B — Mrigiycerides ..
v @ 4 ®
P

‘ T 3% Dersd 300 on 100/12G Supeicoport. 8° x 1/8° 35,
s Cot Temp. 100° 0 380°C st 4°Z.mnn, Flow Rate
S l 20miimm, N, Semple 14 chigruform contiewng
S | | Tre—— 30ug wes
;: i ‘,\ — Packing: Cat No. 1-1973, $107/20g
. t
o | ! l\  frrmarn o 4 e 12" ve 20 2 18 3
~ | ’\ ! ’ | J‘\ Additional Packing for -
. : . —_ — High Bailing Aromatics ;g&csr}zxoo moowO/!gg guodcoooﬂ. 1
. . Col .. 100° 300" 8°C. .
Y I 1-2132 10%SP-22500n 100/120  0mumn . Ny Det. FO. Sempie. 0 1
- - Supeicoport, 20g $62  packing: Cat.No.1-1989, S
:’ '\ Deasd 300 on 100/120 Suoekcoport, 18° 5 1/8°
“ Tona ™ TR bue Jars ) S50, Bow #we | Forpacked ol
) 20mUmen. Ny Samoie 15 chiorotomm contemwng 1 pac umns, see

Sech wgvcerise i ehiorolom comt -e i “Columns” in the index.
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APPENDIX U

BATTELLE COLUMBUS LABORATCGRIES ANALYTICAL METHODOLOGY AND RESULTS FOR
DIOXIN/FURANS IN NCBC SAMPLES
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APPENDIX U

BATTELLE COLUMBUS LABORATORIES
ANALYTICAL ETHODOLOGY AND RESULTS FOR
DIOXIN/FURANS IN NCBC SAMPLES

27" 5" 2" oANEEY > "5 x

, - -
e

Introduction

This appen'ixa describes the analytical procedures used to determine
the jevels ot polychilorinated dibenzo-p-dioxius (PCDNs} and polvchlorinated
dibenzofurans (PCDFs) in three soil samples and three QA/QC samples
submitted by E(&G idaho, juc. Une of these soil samples, HU-NCBC-R2-02,

wias treated soil from the Huber NCBC test. The other two soil samples were

Bt a2 B A SN f S ST LT

from the IT Corporation testing NCBC, which was concurrent with the Hube:
testing. These data are included because of the QA/QC program
interactions. The specific levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(2,3,7,8-TCDD) and 2,3,7,8~tetrachlorodibenzofurans (2,3,7,8-TCDF) as well
as the congener class concentrations of the tetrachloro- through

octachloro- PCDD/PCDF classes were determined.

Extraction

Ten grams of cach of the three samples, as well as the dupiicate and
native spike samples, were weighed and transferred to Soxhlet extractors.
Sample number 1T-NCBC-R1-01 was usea as the duplicate, and HU-NCBC-R2-02

was used as the native spike. These five samples and the method blank were

E B W XK & S ) G et wteter Wy MR AL s O &

spiked with 23.0 ng cach of three isotopically labelled internal

: standards: 2,3.7,8-LnLrachlorodibenzo-p-dioxin-13clz

s o - 13. . 13.,

’ (2,3,7,8-7CDhD- qu) 2,3,7,8-tetrachlorodibenzofuran- 1o

hy

?‘ - P L PP ——

!

j a. lInformation is referenced from Battelle Columbus Laboratories "Final
) Report on Determination of Polychlorinated Dibenzo-p-dioxins and

$ Polychloriniated Dibenzofurans in Soil Samples, prepared for EG&G Idaho,
i Inc., dated May 21, 1986.

)
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(2.3.7.8-Tc0F-'%C, ), and octachlorodibenzo-p-dioxin-17c

12
13

(0CDhD- 012). The samples were then Soxhlet-extracted for 18 hours

using benzene.

Extract Cleanup

The benzene extracts were concentrated to approximately 5 ml using
three stage Snyder columns, di.uted with 5 ml of hexane, and transferred to
multilayered columns containing activated silica gel, 44 percent
concentrated sulfuric acid on silica gel, and 33 percent 1M sodium _
hydroxide on silica gel. The columns were rinsed with 70 wl of hexane and
the entire eluates were collected. The purpose of these columns was to
remove acidic and basic compounds from the extracts as well as oxidizable

materials.

The benzene/hexane eluates were concentrated using a gentle stream of

nitrogen gas and solvent-exchanged into hexane. The hexane solutions were

chromatographed through columns containing approximately 1 gm of activated

basic alumina using hexane/methylene chloride (97:3, v/v), and
hexane/methylene chloride 1:1, v/v) as elution solvents. The 1:1
hexane/methylene chloride eluates were collected, concentrated to near
dryness, and dissolved in 20 ut of n-decane containing 10 ng of
1,2,3,4-TCDD-13C12, whk:ch was used as an absolute recovery standard.

The solutions were stored at 0°C and protected from light until analyzed.
Analysis

The extracts were analyzed and quantified for PCDD/PCDF using combined
capillary column gaus chromatography/high resolution mass spectrometry
(HRGC/HRMS). The HRGC/HRMS consisted of a Carlo Erba Model 4160 gas
chromatograph interfaced directly iato the ion source of a VG Model 7070
mass spectrometer. The chromatographic column was a 6CM DB-5 fused silica
column using helium carrier gas at a flow velocity of. 25 cm/sec. The mass
spectrometer was operated in the electron impact (EI) ionization mode at a

mass resolution of 9,000-12,000 (M/AM, 10 percent valley definition).
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The operating parameters of the HRGC/HRMS are sum.. ‘ed in
Table U-1. All HRGC/HRMS data were acquired by multip!: ?---detection
(MID) using a VG Model 2035 Data System. The exact masse n.nitored are

shown in Table U-2.

iy

Quality Assuranca

i

The operation ot the HRGC/UHKMS was evaluated each day by analyzing

P E e

standard mixtures of PCDD/PCDF isomers. These consisted of native and

isotopically labelled isomer mixtures used to determine response factors,
mixtures of selected PCDD/PCDF isomers to evaluate the stability of the

chromatographic elution windows, the TCDD isomer mixtures to evaluate

o O R

isomer resolution. The mass accuracy of the MID unit was evaluated at

T
[ 3]

least every 4 hours by focusing selected ion masces from perfluorokerosene

boo

(PFK) and correcting the slope to account for minor variations. Mass focus

d

stability was assured by the use of a reference PKF "lock mass" to correct

R R

for any mass focus drift.

A method blank and a native spiked sample were processed during the

s
S,

'g extraction and cleanup of the samples. The results of.these analyses are

f. summarized in Tab! . U-3. The raw mass spectral data, areas and heights,

&‘ are presented in Table U-4. The method blank was free from PCDD/PCDF

l contamination except for trace levels of HpCDD and OCDD. Background levels

é of higher chlorinated dioxins are periodically observed in low level

k PCDD/PCDF analyses. The average native spike recoveries were within

S approximately 6.5 percent of the spiked value.

3 Quantification

o

; The PCOE/PEDD isomers were quantified by comparing the sum of the two
‘ : ion masses moritored for each class to the sum of the two ion masses

:: monitored for the corresponding internal standard. The

§ 2,3,7,8*TCDF-]3C12* was used to quantify the tetrachlorodibenzodioxins

= was used te quantify the tretrachlorodibenzofuran issues, and

5 2,3,7,8,-TCDD—13C12

>
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errm e pesemwsawew  wHu NTAGWIIVIUS Ul0X1N NG turan isomers. The
OCDD-wC12 was used for the heptachiloro- and octachlorodioxins and

~ furans. Experimental relative response factors were obtained by analyzing

. a test mixture that contained iepresentatives of the tetrachloro- through

octachloro- PCDD/PCDF classes. These response factors were included in all

calculations used to quantify the data. The response factors were

calculated by comparing the sum of the a:iras of the two ion messes

monitored for each congener class to the corresponding internal standard

ion masses. The experimental response factors were:

e m e e —— e ————

Data File
; Analyte 591018 591109 Average
’ TCLF 1.0620 0.9982 1.0301
TCDD 1.0270 1.1209 1.0740
PCDF 0.9463 1.0413 0.9938
PCDD 0.3942 0.4622 0.4282
HxCDF 0.9669 1.0277 . 0.9973
HxCDD 0.4425 0.4893 0.4659
HpCDF 2.0288 2.4330 2.2309
HpCDD 3.054%. 3.0823 3.0682
OCDF 0.9205 1.0532 0.9869
OoCDD 1.0568 1.0776 1.0672
Internal Standard RRF Relative to
1.2,3,4- TCDDlac 12 for Recovery Calculations
Teor-12c 0.9695 :
< eon- ¢, ‘ 1.1-49
12
0CDD~- C12 0.2491

The formula used for quantifying the PCDD/PCDF iscmers was:

Level _ Areas of Quantification Masses x Amount of Internal Standard (ng)
(ppb) = Areas of Internal Std. Masses x Resp. Factor x Wt. Sample (g)
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The criteria used to identify PCDD and PCDF isomers were:
(1) Simultaneous responses at both masses

(2) Chlorine isotope ratios within *15 percent of the theoretical

values

(3) Chromatographic retention times within windows determined by

analyses of standards
(4) Sigral-to-noise ratio aqual to or greater than 2.5 to 1.

The 2,3,7,8-TCDF/TCDL isomers included the additional criterion that
they elute within #2 seconds of their isotopically labeled analogs. A
limit of detection was calculated for samples in which a particular

chlorination class was not detected. The formula used was:

Limit of - Hts of Quant. Masses x Amt. Int. Std. (ng) x 2.5
Detection (ppb) Hts. of Int. Std. Masses x Resp. Factor x Wt. Sample (g)

Results

The levels of PCBH/PEDF determined in the samples are summarized in
Table U=-3. Analycis of sample number [T-NCBC-R1-01 in duplicate indicated
the presence ot 2,3,7,8-TCDD at the levels of 165 ppb and 170 ppb. Since
the level of native 2,3,7,8-TCDD in the sample is approximately 70 times
higher than the level of the internal standard, it is possible that the
response of the ion source of the mass spectrometer was not linear. The
sample was reinjected with a 9.1 ul injection size (rather than 2.0 ut).
This analysis indicated the level of 2,3,7,8-TCDD to be 220 ppb; however,
it is possible that the actual level is even higher. In an attempt to

obtain a more representative value for the level of native
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material in this sample, 100 ppb of 2,3,7,6-tetrachlorodibenzo-p-~
dioxin-3761 (2,3,7,8- TCDD Cl4 was spiked into tha snmpls

extract. The amount of 2, 3 7,8~ TCDDS7CIA was then determined relative o

to 2,3,7,8-TCDD C12‘ The sample was diluted by a factor of ten, and
the native 2,3,7,8-TCDD was quantified basea on the

2,3,7,8-TCDD-37CIA. As in the 0.1 ul injgcfion of the nondiluted

sample, this set of analysis indicated the level of native material to be

220 ppb. The formulas used fo: this calculation were:

13 37

Area "“C,, Quant Masses in Stnd x Amt. “'C,., (ng)
1 37 12 12

Stnd Rg C1p/ " Cp = 13 13

Area Cla Quant Masses in Stnd x Amt. C12 (ng)

13 37
and 1, (Stnd Rf 012/ Cla
Area Native Quant Masses x Amt 370 (mg)

Native Conc - - : 4

Area 37Cla Quant Mass x Wt. Sample (g)

Table U-4 lists the area data and the concentrations used in these
calculations. The reconstructed ion chromatograms for these three data
files (Stnd, Lower Sen: itivity, High Sensitivity) are contained in the
section of this report that is labeled "IT-NCBC-RI-0137C14-Sp1ke". The
only alternativ- available to obtain a reliebie value for the amount of
native material in this sample involves the additional cost of repeating in
extraction, using a smaller sample size (1 gram versus 10 grams). Because
of cost and time constraints, it was decided that it be inappropriate to

proceed any further with this sample.

2
Area 130 Quant Masses is Stnd X Amt. 3'Cl (ng)
¢ /3 12 4

12 4 Area 37014 Quant Masses x Amt. 13

13

Sample R, 7
: C1,," (ng)
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For those samples in which a particular chliorination class was not
detected, a detection in parts-per-billion (ppb) is listed in Table U-3.
The height and area Jdata used to calculate the concentriations and detection

limits can be found in Table U-5.

The percent recoveries of the interral standards in each sample and
the chlorine isotope ratios for isomers or isomer classes detected are
reported in Table U-6 and U-7, respectively. The formula used to calculate

the percent recoveries was:

(Area of Quant. Masses of Stnd) x (Amt. 1,2,3,6,-TCDD-13C12) x 100

Percent _
Recovery

(Area of Quant. Masses of 1,2,3,4~TGDD-13012) x (Amt. Stnd) x Rf

where R,. is relative to 1,2,3,A—TCDD-13C

£ 12°

Single Ion Current Chromatograms

The single 1on current chromatograms for the samples, standards, and
decane analyses are included in the referenced Battelle report (see
footenote at beginning of this appendix). They were assembled in analysis
order and are cross-rcierenced by the table that prefaces each section.

The data files are six-digit numbers, with the first two numbers denoting
the instrument loghbook in which the analysis is recorded. The third and
fourth numbers indicate the package in the logbook, and the fifth and sixth
numbers mark the line on which the critry was made. All information
pertaining to extraction and workup of the samples can be found in Battelle
Laboratory Book Nuwber 40196. The GC/!MS acquisition parameters can be

found in Laboratory Record Book Number 41270.
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APPENDIX V

CAL EP TOXICITY TEST RESULTS FOR HUBER TEST BAGHOUSE FILTER MATERIAL
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Colfornia Analytical Laboratories, inc.
£544 Incustrial Boulsvord © West Socramento, CA 95691 o (916) 372-1393

January 31, 1986
Lab No. 21591-A

Kathy MacKay S
EG & G Idaho, Inc.

1955 Fremont Ave.

Idaho Falls, Idaho 83%415

One so0il sample was re-submitted for metals analysis by EP
Tcxicity Test Method (ZPA 1310).

CAL I.D.
21591-4

RESULTS:

Analytical and quality assurance results are presented in the
attached data sheets. Splke recoveries for post- digestion
spike are low for some elements. This may be attributed to the
high initial sample pH (11.9). The maximum allowable volume of
0.5N acetic acid to be added to a sample is 4 milliliters per
gram according to Method 1310. In this sample, a final pH of
9.7 was achiev:d after addition of 8 milliliters acid to a 2
gram sample. Tnis pH is too high for dissolution of some
elements. '

A
Paul Tay Conna Gilmore
Presiden 7bnager Inorganic Services
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EF TOXICITY
DATA SHEET
SAMPLE I.D.:HU-NCBC-R2:0% CAL 1.D.:21591-4-

mg/L Leachate wg/L Found

Metals Regulatorz Limit in Leachate
xl‘senIc . ' ZIUG

oo Barium 100 - 0.75
co : Cadmium 1.0 ' <0.1
S Chromium 5.0 <0.1

o § Mercury 0.2 <0.01
i ’ Lead 5.0 1.1
E Selenium 1.0 <0.5
; Silver 5.0 <0.5
!
"
L]
,
!
|
d

_:
: prepARSD By (S
; APPROVED BY: - [\/4
i '7
s 310
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‘! QUALTTY ASSURANCE
i
|
i
|

EP TOXICITY TEST

DATA SHEET
POST-DIGESTION
SAMPLE 1.D.:HU-NC BC-R2-03 CAL I.D. 21591-4
-poat Digestion Spike -~
Dup. Rel. ' mg/L "~

mg/L Leachate  Sample Samgle 3 Spike Spike 3
Metals Regulatory Limit m%/L meg/L.  Diff. Resuilt Level Recove
Arsenilc 5.0 . 21.5 0 T.85 .
Barium 100 0.75 .68 9.8 2.24 1.50 99
Cadmium 1.0 <0.1 <0.1 0 0.214 0.200 107
Chromium 5.0 <0.1 <0.1 0 0.191 0.250 76
Mercury 0.2 <0.01 <0.00 O 2.10 2.0 105
Lead 5.0 1.1 1.7 43 3.03 2.00 96
Selenium 1.0 <0.5 <0.5 0 0.420 1.00 42
Silver 5.0 <0.5 <0.5 0] 0.063 1.00 6.2

PREPARED BY: \Lgﬁiﬁi e
APPROVED BY: A/ﬂ§ ------
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ATTELLE CULUMBUS LABORATORIES PRIOKITY POLLUTANT METALS
AND CYANITLDE ANALYTICAL RESULTS FOR S1X NCBC SOIL SAMPLES
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APPENDIX W
BATTELLE COLUMBUS LABORATORIES PRIORITY POLLUTANT METALS
AND CYANIDE ANALYTICAL RESULTS FOR S1X NCBC SOIL SAMPLES

Ag, As, Be, Cd, Cr, Cu, Ni, Pb, Se, Ti & Zn Analysis

LIRS c=Rop P NS S0l Y

FrEEo

A 5.0 g sample was weighed from the thorcughly mixed content of the

e e
- > ;

jar containing the original sample. The sample was placed in a 150 ml, and

e
-

5.0 ml, of concentrated HNO3 were added to it. The beaker was placed on a

hot plate selL at approximately 90°C aud left Lo digest for 3 hours without

allowing it to boil. The beaker contenis were then evaporated to near

IR S D>

.

dryness prior to the addition of 5.0 mL of concentrated HNO3. The beaker
was placed back on the hot plate of the contents were evaporated to near

.-
o'

& Bl

dryness again. This srep was repeated three times after which 5 mL of 1:1

HNOB:DI H20 ana 7.5 mL DI water were added. The mixture was heated for

15 minutes prior to filtering through white tibbon.paper (No. 584) with

RERESCRLNE

pulp into a 50 mlL volumetric flask. The contents of (he volumetric flask

v -
w A »

were brought to volume using DI water. This solution was analyzed using

cither Zeeman graphite furnace atomiec absorption spectrophotometry

ST
wiels's

(7Z-GF-AAS) or inductively coupled argon plasma {(ICAP) according to the

. .

instructions given in the manufacturer's wanual and the wave lengths given

&

-y o
FY o B 4

in the attached Tzbles 3 & 4.

DAY~

Hg Analysis

a A 1.0 g sample was weighed from the thoroughly mixed contents of the
. jir containing tee original sample. The sample was then placed in a 125 mL
e

; Frlenmeyer flask and to it 10 ml aqua regia solution were added. The flask
:5 winh placed on g steam batle and heated for approximately @ hour then diluted
o

'e to 99 omlowith DI wiater. 200 ml concentrated ”"S”A' 10 ml, KM:‘.OA. and

3 bl ¥ 8 0 were added. This solution was heated in a sceam bath for

o v . . . .

= approximately 4 hours? werc added prior to analysis by cold vapor atomic

4/’

e -

O Atter which 1 drop ot hydroxylamine hydrochloride and 5 mL stannous

(] chiloride. R
;:J

\.D

>
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absorption spectrophotometry (CV-AAS) at the wavelength given i{n the
attached Table 3.

Sb_Analysis

A 5.0 g sample was weighed from the thoroughly mixed contents of the
jar containing the original sample. The sample was placed in a 150 mL
beaker and 10 mL aqua regia werc added to it. The mixture was placed on a
hot plate set at approximately 90°C and left to digest for three hours.
The beaker was removed, cooled and its contents filtered into a 100 mL
volumetric flask through a white ribbon (No. 589) paper with pulp. The
beaker and the filter were washed with DI water and the washings were added
to the volumetric flask DI water was used to bring the volume to 100 mL
prior to analysis by Zeem graphite furnace atomic absorption
srectrophotometry (Z-GF-AAS) at the wave length given in the attached
Table 3.

Qa/qC

All the samples were logged into the central laboratory record system
and given Battelle numbers prior to distribution to the individual
analysts. All the laboratory activities and results were recorded in
Laboratory Book No.'s 40602 and 39818. Sample 40196 53-2 was used for both
duplicate and spike recovery studies. The spiking was accomplished by
adding the spike level given in Table 2 to the soil sample immediately
after adding the acid to it. The spiked sample was then taken through the

sample analytical procedure as for the unspiked sample.
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APPENDIX X

DISCUSSION ON SOIL PRETREATMENT FACILITY
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DISCUSSION ON SOIL PRETREATMENT FACILITY
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The soil pretreatment facility can prepare a variety of contaminated

Q} soils for treatment in the AER. The dry system is capable of crushing,

Y . . . o , ,

Q}n bhlending, drying, pulverizing, and sizing a variety of composite soils, of
1 LY

wt v

:,,.:\“‘ 51405 up to U ncnes, Lo produce a ground, !ree-tlowing material that will
[

pass through a 35-mesh screen, thereby assuring the prepared soil will have

T
A A O

f the desired AEK retention time.
yf:
~;~
;wﬂ Figure X-1 presents the detailed flow diagram for the soils
et
S«j pretreatment facility. Figure X-2 shows the general arrangement plans and
~ . . . ,
::« key views to aid in understanding the following discussion of the different
k“"
N phases.
n0A
it
L, ® Soils Receiving and Handling
| e
‘o
p All solid feed material is delivered to the soil pretreatment facility
ifj in scaled, portable containers (bins). Each bin is designed to hold
- approxim.tely 12 cubic yards or 30,000 1b of material.
1 .

Plant operators will use a recently loaded bin or will take a loaded
bin out of the bin staging area with a roll-off truck or forklift and place

them into a 40,000-1b cap.city feed surge bin.

As the bin is positioned exactly over the feed chute, a hydraulic
mechanism is actuated to gently lower the bin into the feed opening. The

feed chute has peripheral gasketing to prevent any dust leakage.

The feed bin has a staticnary 10-inch grid grizzly located under the
feed chute to divert oversize material to a gravity chute, which will
collect occasional trash solids in a tote bin. The grizzly oversize

material will be removed and handled separately.

o
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A 42-inch-wide bucket elevator feeder is installed under the feed bin
inside an enclosed housing, which is vented to the primary bag filter.
This feeder has a variable-speed drive, which can be adjusted to match the
feed rate established by the operator in the control room. The bucket
elevator discharges onto a 30-inch feeder belt with a self-cleaning,
cross-pbelt, electromagnetic tramp iron magnet mounted over the 30-inch
feeder belt to remove magnetic metal objects to a separate chute and tote
bin. A metal detector is instz!led downstream from the tramp iron magnet
to sound an alarm and stop the weight belt if nonmagnetic metal appears on
the 30-inch belt. A manually operated hydraulic picker mechanism pushes
the metal or other objects off the belt to another chute and tote bin,
which collects this material for disposal by other means. The 30-inch belt

yravity feeds the primary crusher.

From this point in the process, all solid materials are handled either

% by gravity flow between process equipment or by dense-phase pneumatic
Y

-}: solids transport systems, which convey fine dry material to the next
»

Cal

N process step.

)

it
»

L
b

Soils Crushing, Drying, and Pulverizing

NS
.
o .
i

The feed to the process can be a maximum c¢f 10 inches diameter into

I T W |
s T a s

DR R R )
PRI

)
aly

the primary crusher, which is a 10-hp impact breaker, having the capability

R
O
Raiaiaing

to open circuit crush the incoming feced at the rate of 6,700 lb/hr to a

e

s

.|

. : 1-1/2-inch maxim:m particle size. This crushed product is then fed by
:5; gravity into the indirect-heated dryer.
~
u.dl .

- ‘?‘ The primary crusher can process feed soil mixtures cont ining as high
jf: as 25-percent moisture, but second-stage comminution in hammer miil and
%ﬁ screen separations ac 35 mesh are not possible with solids containing more
ké than about l-percent moisture. Therefore, the waterial is dried anead of
:!ﬂ the hammer mill. The process drying svstem consists of a disc dryer, to

- kf: dry %7-percent moi cure feed soil to l-percent moisture at a feed rate of
gj: 6700 1b/kr.  The dryer solids at 210°F gravity discharge into the hammer
e

-

W 'i'!"l,";},’
.
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D

‘8 mill fe«d bin. The irdirect-heated drycr is fed by a gzravity discharge

%ﬁ from the primary crusher located above the dryer in Module 02.

;& The heat for the drver system comes from a package gas-fired Dowtherm
:&: system with 3.0-million-Btu/hr hear capacity. The unit is equipped with a
:j: 1-1/2-hp blower and 20-hp pump. This dryer will have 1its Lorus disc

;? flights hard-surfaced to resist the wear from the 1-1,2-inch-solids in the
Eé feed soil.

=

SS The hammer mill operates in closed circuit with 8 multideck vibrating
%g screen to produce 6000 lb/hr of -35 mesh product. An approximate

:E' 150 percent circulating load of +35 mesh solids recirculates back to the
E: hammer mill to achieve the fineness of grind required for the proczess

:2 spacificacion. This is achieved by gravity feeding the 1-1/2-inch-sized
éi dryer discharge into the hcmmer ' :1<2ed bin where a gravity discharge

’; chute ftrom the screen located in the module above the dryer drops about

;f 8900 lb/hr of +35 mesh screen oversize product into the hammer mill surge
;? bin. The combined flow passes through a rotary valve and into the hammer
ig mill, which can produce pulverized material that is 99 percent -1/4 inch
EE with an average particle size of atout 16 mesh with 40 percent by weight of
;: -35 mesh material.

A

A

The hammer mill dischiarge is fed to the dense-phase pneumatic conveyor

gj system, which elevates the coarne ground product to feed the vibrating

g: screen.  The system conld accumuiate a circulating load of lightweight

$: fibrous material resulting from shredding wood or cloth in the mill. This

;: material is intermi*tently passed through a fiber chopper, wnich drops tne

y fibrous macerial at the rate of 10C ib/hr iunto a very fine powder. This

ES material is gravity-dropped into a surge bin that also collects =35 mesh

%? screen product and dust from the bag fiiters.

é;

J:E The surge bin discharges into a rotary valve, which feeds the

i;: dense-phase pneumatic transport system. This system conveys the comminuted
:; product at and approximate rate of 6,000 lb/hr to its bag filter, which has
;- been modified to provide a 10,000-1b surge capacity in the bottom of the

QR bag {ilter. The product surge bin feeds a loss-in-weight feed system that

;
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gravimetrically controls the rate of feed ts the AER in the demonstration

plant. The inlet flank to the AER is iocated 80 feet above the ground.

REXARSNCD

The AER is fed through a rotary valve capable of discharging agdinst the

1 psig pressure in the AER.

7,

Dryer Otff-Gas and Plant Ventilation Systems

=

=
-
s

The water vapor, air, and dust leaving the dryer vent are heated

electrically, 1f necessary, and conducted to a separate bag filter. A

™ E R
e Ee N T

N
<

backup bag Lilter is installed in the ofi-gas line to intercept any solids

£

13

-

flow in the event of a fabric bag failure Vapors entrained with the air

and water vapor are swept out of the dryer into the vent gas ductwork with

_* 7

S an ID fan and are captured in five carbon adsorption filters.

o To prevent fugitive emissions from the facility, a complete plant

{h ventilation system is provided to allow every bin, crusher, screen, and

;j pneumatic conveyor to have an outlet into a bag filter system. Motive

:ii force is provided by a 3500-scfm, 25-hp, ID fan.

:'.;:

;x The paretreatment facility will receive 13.8 kV line power from

i;: outside the battery limirs to feed a 500 kVA transformer. This transformer
Zﬁ supplies 400-V, 2-phase®™ motor starter modales, a 480-V, 5-k kVA

transformer for one-phase lighting power, a 50-&, 30-pole lighting

¥
.

receptacle panel, a 20-a, 12-pole instrumen:t panel, and a 60-a welding

N

R st A

" receptacle.  All electrical switchgear is housed in a single module.

«

S

N Descriptior of Modules

)

l."J

- The pretreatment facility equipment has been arranged so that it can
I\.l

y be fitted into 11 modules, each 12 feet wide by 11 feet Z inches high by
{; 39 fect long. with 4 maximum weight of 72,000 1b (i.e., module steel plus
y empty equipment ). These dimensions and weight were chosen to allow for
:2 unrestricted transport on lowboys by road throughout the U.S. The modules
’," .
<. are identified as follows:

2

] “lower to a motor control center coataining fifty 445-V, 3-phase.

o~ 322
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d

Module 01  Feed surge bin, 42-inch bucket elevator, 30-inch belt feeder,

grizzly, hopper, and 3-ton electric hoist.

MR W o gl od o g

Module 02  30-inch belt feeder, tramp iron magnet, picker, and primary

-

o crusher.

»

¥

% Hodule 03 Dryer, Dowtherm uni.. and hammer mill feed bid.

o

*

[} ¢ -

3 Module 04 Hammer mill, flexible screw conveyor, and rotary valve.
b

! Mcdule 05 Vibrating scyeen, fiber chopper, knifegate, collection bin,
.

rotary valve, and automatic sampler.

Bl Bati e

Module 06 Plant ventilation primary bag filter, dust leak detector,

electric air neaters, and s<reen air conveyor.

Module 07 Dryer primary bag filter, dry secondary bag filter, dust leak

detector, air hedters, blower, and activatea carbon adsorbers.

Module 08 Piant ventilation secordary bag filter, electric air heater,

LA e - gl VR e

ard blower.

~)

hY

P Module 03A 500-kVA .“.ansformer, 5-kVA transformer and motor control center
N circuit breakers, motor starters, and lighting and instrument
painels.

' Module 09B Stairways.

~ Hedule 21 Product air conveyor, product surge bin, and product feeder.
¥

)

N

) The first four modules in the process flow are stacked to achieve

'

% gravity transfer of materiai between equipment. Screw conveyors, or chain
)

% conveynrs have not been used, as these would present added cleanup

v

)
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SRR S

"
.

difficulties. Belt feederrs are used at the reed end fcr process feed
control and to provide for tramp metal removal and pickup. Any dribble
from these two feeders will be collected in tcte rk*ms for disposal.
Elevation of material is by twc air conveyor sysiecsis, one for the recycle
load between the secondary crusher and screen and one for the product feed

to tne reactors.

s
e
A

.
'
.

A monorail/heoist installed in the top module will be used for raising

s
g

w

'J ang lowering bins containing grizcly oversize, tramp iron, etc., through a
h

:ﬁ hoistway

.

550

Heating and cooling of the electrical control center during winter and

ry
*

summer will be a 2Z-ton urit heat pump. The temperatures in the module will

N
J

b 4

be maintained between 40°F minimum and 30°F maximum. Siding will be

s

y
ix
>

provide for the modules to shield against wind during maintenance and to

provide security
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APPENDIX Y

DETAILED CUST ESTIMATE FOR AER TREATMENT AND CLEANUP
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APPENDIX Z

UPDATED COST ESTIMATE FOR THE J. M. HUBER METHOD OF
PROCESSING TOXI1C WASTE AT THE GULFPORT, MISSISSIPPI, SITE
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INTEROFFICE CORRESPONCENCE

Date: March 20, 1987

- W w - ——— —

To: R. W. Thomas

. From: H. J. WeHandQ[/lU,

Subject: UPDATED COST ESTIMATE FOR THE J. M. HUBER METHOD OF PROCESSING TOXIC
WASTE AT THE GULFPORT, MISSISSIPPI SITE - HJW-13-87

- ..

Cost Estimating has updated the cost estimate for the J. M. Huber Corp.

Category 1, Common Remedial Costs and Category 2, Common Operating and

Maintenance Costs for processing the toxic waste located at the Gulfport,

! Mississippi site. A copy of the assumptions stated in the original transmittal
letter (K. A. 'enjum to R. W. Thomas letter dated June 18, 1986) is inciuded

‘ for information. The changes ccnsidered in this update are:

fre o ow v v e——

: 1. The size of the exrcavaticn area and the associated regrading costs
. were revised to agree with the latest contaminated volume and depth
! estimates.

2. Per diem expenses have been added for the Chemists and the On Scene

Coordinator because it was felt it would be more efficient if trained
personnel were brought to the job site rather than trying to find or
train local personnel.

The full time decontamination worker has been deleted because only
minor, sporadic decontamination will be required durirg the
excavition, which the equipment operator can perform. The major
deccntamination effort will occur at the conclusion of the excavation
effort, The original estimate assumed that the excavation personnel
would participate in the final decontamination effort, thus full-time
decontamination personnel are not required.

P A coemmre— e e W w »
w

3 4, The costs for general mobilization have been revised to 95 percent of
: the Category 1 subtotal costs.

E 5. A contractor fee of 8 per cent has been added.

The detailed backup sheets have been revised and are attached to this letter.
hjw

Attachments:
As Stated

-~ -

e

cc: Central Files N
Project File #8076-A, L. .

M. J. Welland Letter File
. 353
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Assumptions taken from letter from k. A. Heri'm to R. W. Thomas,
dated June 18, 1986:

1. Facility/equipment site development car take placa as a normal
constructicn cperation. Since ths faci ity/equipment site is in
a clean area, there is no dange. a7 ccutamination spread to
workers as long as dust-creating asziv’ ‘es are not occurring on
the excavation site. Unit prices for e uipment area and yard
flcor slabs need not reflect added labcr costs due ta
personal-protective clothing effacts on workers, and thus were
lowered.

2. Excavaticin site preparation was eliminataed. The excavation site
has been stabilized with soil cement and additional fil}
matarial. Grasses have grown through the surface of the site.

14 is assumed that the ground is capable of supporting heavy
equipment, thus eliminating the need fur on-site rocads
Contaminatad soil on the surface of the site c¢annot be removed by
clearing and grubbing as is the ncrmal method of removing grasses
from an excavaticn site because the remaved soil would constitute
a hazardous wasta., [t is assumed that the soil pretreatment
facility can handle the amount of grass excavated

frem the site. The excavation site is very flat with ditches on
site to control water ficw on the site. These ditches are

\ monitored for corntamination. Further ditching for site run on

T will be unnecessary.

N 3. Soil staziiization oczurs to a depth of six to twelve inches on
site. Contamination in this s9i1 is expected to reach a maximum
depzh of approximately 1 1/2 feet. This soil will need to be
broken up before it can be excavated. A tractor, such is a Case
S8C with a hoe ram attachment, is suggested for this work. The
hee ram cculd break up sufficient soil for one day's excavation,
leaving tnz rest of the site intact. In this way, the soil
stapilizazion can be taken advantage of to minimize the spread of
contaminatad dust frem the excavation site while maintaining a
sur-acz for hauling the excavated scil offsite.

e, There is cne venicle decsntamination station. Tnis station wiil
te cacazie of ceczniaminating the ecuicment which will be removed
Trem the site at the end of the projecs.
- £. Excavazion wiil be done five days a week in an eight-hcur day.

; It is assumed that loading of scil will occus in a five-hour

‘ period. Assume that 220 days will be availabie to work, allowing
for stcrms, holidays and equipment dow:~ time. Excavation
equipment is oversized to allow for doubling the daily
requirement of the treatment facility to allow the soil supply to
catzh up after pericds of depleticn caused by excavation down
time.
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6. Excavation crew rates were lowered to reflect DOE and Davis-Bacon
labor rates for that zrea. Per diem and general expense
allowance of 25 percent of labor costs was included in the labor

i : hourly rates. The rate using lecal operating engineers and
! training them within the handling of hazardous waste is a minimum
of 14 percent less costly than using a hazardous waste trained
operating enginc:r and paying him per diem.

7. Mapping of the excavation site contamination has been performed
to provide a preliminary scope for excavation. For the purpose
«f this estimate, it was assumed chat the depth of the base case
excavation area will double for twize the base soil volume or
will be halved for one half of the base soil volume. . This
assumption is based on the expectation that subsurface
contamination will not caover a larger araa than the known surfacs
contamination.

8. Afcer treatment, the original soil will be returned to the
excavation site. It is expected that fifteen percent of the
original soil volume will be lost during treatment. Clean fill
top soil of appropriate quality will be used to fill the
remaining volume of the excavation site so that the site may be
recontoured for i*s final intended use as a parking area.

9. The federal facility which has the waste sita will provide
several services. Specifically, these are:

All permitting associated with the work

A1l licansing and ash delisting procedurscs

A site warehouse

A site parking area

A prenared area for placament of the treatment facility

0O00O0O0

10. The costs for bonding and insuranca is inciuded in the overhead
coS.5.

1.. The estimate dces not include costs for footings, foundations or
siabs ts piace the process ecuipment on. t is assumed that the
stadilizea soiil is adecuate for all intanded loads.

12. Ore o.ner area of discrepancy is that CHZM Hill maintains thaZ
the soil may not become ccmpletely deiistabie and thus a disposal
sita must be provided for the treated soil and fil) material will
be nceued for the excavation site. This estimate was prepared on
the o«zsumption that the soil will be completely delistable and
can b= returned tc the original excavation site or else nothing
will be done and the soil will remain undisturbed in {ts present

state.
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