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I. INTRODUCTION

In support of the continuing investigation by the U.S.
Environmental Protection Agency of the contamination of New Bed-
ford Harbor in Massachusetts with polychlorinated biphenyls (PCB)
and related contaminants, Dr. Thomas O. Tiernan of Wright State
University, who 1is a consultant to the U.S. EPA in connection
with litigation relating to this environmental pollution episode,
arranged to have relevant samples of sediments from New Bedford
Harbor analyzed for PCB, and also for polychlorinated dibenzo-p-
dioxins (PCDD) and polychlorinated dibenzofurans (PCDF). Al-
though numerous samples of sediment, water, lobster and fish
collected from New Bedford Harbor and its environs have been
analyzed for PCB by various laboratories over the past several
vears, apparently none of these samples have been analyzed for
PCDD and PCDF. The latter compounds are now known to have been
present in some PCB fluids which were used in electrical devices,
or in degradation products from these fluids. Moreover, certain
PCDD and PCDF isomers are apparently significantly more toxic
(and therefore more hazardous) than PCB. It was therefore of
interest to determine if PCDD and PCDF are present in New Bedford
Harbor sediments as a consequence of the PCB pollution. Another
important objective of the analyses reported herein was to obtain
more definitive Gas Chromatograhy-Mass Spectrometry (GC-MS) data
on PCB in New Bedford Harbor samples which had been previously
analyzed only by GC, or by other techniques such as High Per-
formance Liquid Chromatography (HPLC) and Thin-Layer Chromatogra-

phy (TLC). Most previous analyses of PCB accomplished on New




Bedford Harbor samples have utilized only GC as the quantitating
instrumentation. Only analyses accomplished within the past 1-2
years, such as those currently in progress by Battelle New
England Marine Research Laboratory, have utilized GC~MS instru-
mentation. It is important to obtain some PCB data using GC-MS
in such cases, because the latter technique can yield more reli-
able information on the concentrations of specific chlorinated
congener groups of PCB (that is, the mono-, di-, tri-, tetra- and
so on chlorinated groups) and even, in some instances, on the
concentrations of specific PCB isomers. The latter information
is more useful in terms of assessing toxic potential, biocaccumu-
lation, and related factors bearing on the pollution episode tQan
are the GC data which attempt to identify contaminants sclely as
Aroclors, which are mixtures of large numbers of wvarious PCB
isomers, and are the form in which the PCB were originally intro-
duced into the harbor. The latter capability (GC determination
of Aroclors) is made more difficult by the fact that all of the
components of the originally introduced Aroclor mixture of PCB
may no longer be present in the environmental samples analyzed
sevaral years following the pollution. This is due to the fact
that selective volatilization, degradation or other processes
occurring in the environment can alter the observed concentration
of some PCB isomers to a greater extent than others, that is,
these processes can distort the original Aroclor pattern of PCB
components.

Consistent with the objéctives cited above, two different

sets of samples were shipped to Dr. Tiernan for analyses. One of



these was a set of extracts of New Bedford Harbor sediments which
had previously been collected and analyzed by the U.S. Coast
Guard (USCG) R&D Center in Groton, CT. Arrangements to obtain
these samples were made through Dr. J.R. Jadamec of the USCG R&D
Center. The USCG laboratory had extracted some of these samples
using hexane—acetone as the solvent, whereas others had been
extracted with methanol. These extracts had previously been
analyzed by the USCG laboratory using a combination of instrumen-
tal techniques, including GC/ECD {Electron Capture Detector),
HPLC and TLC. Portions of the very same extracts which the USCG
laboratory had analyzed were provided to Dr. Tiernan for analyses
by his laboratory. Copies of the shipping and sample identifica-
tion documentation for these samples are shown in Attachment A to
this report. Of the extracts shipped by Dr. Jadamec, it was
possible to analyze only two samples in the present study, and it
was decided that only the hexane-—-acetone extracts would be exa-
mined. Accordingly, two of the extracts for which the USCG
laboratory had found the highest concentrations of PCB, namely
USCG Sample Numbers 9 (B,C) and 27, were selected for GC-MS
analysis to determine the content of PCB, and in addition, the
content of PCDD and PCDF.

The second set of samples provided to Dr. Tiernan by U.S.
EPA were actual New Bedford Harbor area sediments which had been
collected by coring. These samples were collected by an EPA
contractor, NUS Corporation, Superfund Division of Bedford, MA,
and sections of the cores were provided to Dr. Tiernan as sepa-

rate samples. Copies of the shipping and chain-of-custody docu-



mentation for these samples are shown in Attachment B to this
report. As seen from the Sample Receipt Memorandum shown in
Attachment B, six sample containers, corresponding to three ac-
tual sediment samples in duplicate, were received from NUS Corp.
Aliquots of each of these three samples, which are from three
different core depth sections, were removed from the sample

containers and analyzed.

II. ANALYTICAL PROCEDURES UTILIZED

The analytical procedures utilized by Dr. Tiernan's labora-
tory in determining PCB, PCDD, and PCDF in both the sediment
extracts provided by USCG and in the sediments provided by NUS
Corp. are described in detail in the Analytical Protocol which is
shown as Attachment C to this report. Additional details of the
procedures applied in the present analyses are provided in the
Intralaboratory Sample Tracking Forms which are shown in
Attachments D and E to this report. Shown therein are the gquan-~-
tities of the samples which were analyzed, the amounts of
isotopically-labelled internal standards which were added to each
sample, the identities of the analysts, the dates of analyses,
and references to the actual laboratory notebooks in which de-
tails of the analyses are recorded. It should be noted that in
the case of the sedimenﬁs, the labelled internal standards were
added to these prior to extraction, and therefore serve as true
internal standards for the entire extraction, cleanup and GC-MS
measurement sequence. In the case of the sediment extracts
received from USCG, of course, the labelled standards could only

be added to the extracts as received, and therefore the resulting



data are not corrected for possible losses of the analytes which

might be incurred in the extraction process.

III. RESULTS OF THE PRESENT ANALYSES

The results of the analyses for PCDD and PCDF are shown in

Attachmentffgto this report. Table 1 shows the measured concen-
trations of total tetra-, penta-, hexa-, hepta-, and

octachlorinated dibenzo-p-dioxins (CDD) and dibenzofurans (CDF),
as well as for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and
2,3,7,8-tetrachlorodibenzofuran (TCDF) in the two USCG extracts
which were analyzed here. Corresponding data for the three NUS
sediment samples are shown in Table 2. Tables 3 and 4 present
more detailed supporting data for the 2,3,7,8-TCDD analyses,
while Tables 5 and 6 give similar data for the 2,3,7,8-TCDF
analyses. Tables 7 and 8 show recovery data for the internal
standards added to the samples. These recoveries are generally
within acceptable bounds, indicating that overall, the analytical
method 1is efficacious. Tables 9 and 10 show calibration data
(response factors for standards) and the results of analyzing a
performance evaluation mixture to demonstrate adequate GC
resolution of the 2,3,7,8-TCDD isomer. Tables 11 through 22 éhow
additional supporting data for the results summarized in Tables 1
and 2. It should be noted that data reported in this section for
the sediment samples are on a wet sample weight basis. It should
also be noted that the data for the sediment extracts are
reported in terms of quantities of analytes per total sample
received (rather than in the more customary concentration units.)

This is due to the fact that we do not know what quantities of




the sediment samples were extracted to obtain the extracts
provided to us by USCG. Also, presumably, we did not receive the
entire extract, since USCG had already analyzed portions of
these.

The results of the analyses for PCB are shown in Attachment
G to this report. Data for total tri-, tetra-, penta-, hexa-,
and hepta~CB are given in Tables 23 and 24 for the USCG extracts
and the NUS Corp. sediments, respectively. Supporting data and
calibration data for the results summarized in Tables 23 and 24
are presented in Tables 25-34. Again, data reported in this
section for the sediments received from NUS are on a wet sample
weight basis. The moisture contents of the samples analyzed are
summarized in Table 35, so the data can be corrected to dry
sample weight basis if desired. Here also, the data for the USCG
extracts are reported as quantities of analytes in the total
extracts, as received, whereas the results reported for the NUS
Corp. sediments are expressed in concentration units.
Copies of the actual mass chromatograms obtained in the GC-
MS analyses reported herein are shown in Attachments H and I to
this report.
The results of the PCDD/PCDF analyses, shown in Tablesjl and
<. (Attachment F), indicate that only higher chlorinated CDD
(hexa-, hepta- and octa-) are present in the extracts and in the
sediment samples, but that readily detectable quantities of the
tetra-, penta-, hexa-, hepta-, and octa-CDF are present in both
sample sets. In addition, 2,3,7,8-TCDF is apparently present in

these samples, although additional analyses using another capil-




lary GC <column would be required to definitively confirm that
this isomer is indeed 2,3,7,8-TCDF. These results probably
indicate that the PCDF detected originate from the PCB sources,
while the higher chlorinated dioxins are associated with other
sources. The latter tend to be found in many environmental
samples, but are not usually associated with PCB sources.

The results of the PCB analyses summarized in Tables 23 and
24 (Attachment G) indicate that quantities of the tri-, tetfa—,
penta-, hexa- and hept-CBs are present in the samples. In the
sediments, the order of concentrations is tri-CB > tetra-CB >
penta-CB > hexa-CB > hepta-CB, and the summed total of all PCBs
detected is 232 ppﬁ, 243 ppm, and 124 ppm for NUS/EPA Sample Nos.
13855, 13858, and 13867, respectively. The quantities of total
PCBs in the USCG sediment extracts are quite high, being 21,502
micrograms and 16,074 micrograms in USCG Sample Nos. 27 and 9
(B,C), respectively. Presumably these are consistent with the
very high concentrations reported by USCG for these same ex-
tracts, but as already noted, we cannot directly relate our
results to the USCG data since we do not know what quantities of
the sediments were extracted by USCG. The order of c¢oncentra-
tions of the PCB congener groups in the extracts is slightly
different than that found in the sediments, and somewhat

different even in the two extract samples analyzed here.

IV. DISCUSSION
In general, the results obtained from the present analyses

fully support the previous observations of PCBs in New Bedford



Harbor sediment samples, and tend to confirm the validity of the
U.S. Coast Guard R&D Center analees. In addition, for the first
time, as far as we are aware, PCDD and PCDF have been detected in

such samples.




ATTACHMENT A

SAMPLE RECEIPT DOCUMENTATION FOR SAMPLE EXTRACTS
RECEIVED FROM U.S. COAST GUARD R&D CENTER,
GROTON, CT




Wright State University

WRIGHT
SIATE

Campus Communicaticr

Date:

Dec. 16, 1985
To: Memorandum for File /7
From: pr. T.0. Tiernan ﬂz ﬁg
Subject:

Sample Extracts

Received From: J.R. Jadamec
U.S. Coast Guard R&D Center
Avery Point

Groton, CT 06340-6096

Date Shipped:

Date Received:

Shipped By:

Registered Mail I.D. No.:

Dec. 11, 1985
Dec. 16, 1985
U.S. Mail, Registered
R 227-161-671

§.5. Coast Approximats
[H) Guard Core Depth Natrix Sample Sample
anple Ho.  Idemtification  [Section Eztracted) Brovided Comments Quantity  Conditien
Usc 6-1 Y| 51/2 -~ 6 1/2 inches  Hexane-icetone Bright Yellow 10 a2k Good
Extract Solution
UsC &-2 9(3,Cl §1/2 ~ 6 1/2 inches  Hexane-Acetone Bright Yellew 5 al Good
Extract Solution
Us¢ 6-) 10,3} 8 1/2 -~ 9 1/2 inches  Hexzane-icetone Brigit Yellow 5 al Good
Extract Solution
Us¢ 6-4 1 $ - 10 inches Hexane-Acetane Bright Yellow 10 at Good
Extract Solution
UsC §-5 2 §1/2 - & 1/2 inches  Hexane-Acetone Brigat Yellow 10 af Goad
Extract solution
USC 6-5 28 0 -1 inch Methanol Extract Yellow Solution lal Good
usc 3-7 bt 51/2 -8 1/2 inches Methanol Extract Yellow Residue, 0.5 b Good
Nearly Dry
Us¢ 5-3 28 12 - 13 inches Nethanol Extract Yellow Residue, Dry Goad
Dry
The samples are solvent extracts of sediment cores which

were shipped in vials (screw capped and sealed with tape on the
outside) in a cardboard box lined with plastic foam pieces, by
Registered U.S. Mail, addressed to Dr. Tiernan. Dr. Tiernan
opened the box, after removing the outer paper wrapping, inspec-
ted the samples and prepared the sample receipt memorandum.
Information regarding the samples was provided on the label



affixed to each vial, as well as in an attached letter from J.
Richard Jadamec (copy attached). Note that the letter from Mr.
Jadamec, of the U.S. Coast Guard R&D Center, indicates that the
second set of three samples are identified as methanol extracts
of USCG Sample No. 27, corresponding to three different core
sections. However, the actual sample vials received for this set
showed sample number 28 on the labels attached to the vials. No
formal chain-of-custody accompanied these samples, although
chain-of-custody was maintained. A copy of the front portion of
the paper wrapper which covaered the cardboard shipping box which
contained the sample extracts is also attached. After opening
the container, the samples were placed in the refrigerator in 067
Brehm Laboratory until some of these were analyzed.



US.Department
of Transportation

United States
Coast Guard

USCG R&D Center
Avery Point
Groton, CT 06340-6096

764154 .1
Ser: 21548 (JRJ)
December 10, 1985

Dr. Thomas 0. Tiernan
Brehm Laboratory

Wright State University
Dayton, Ohio 45435

Dear Tom:

I have enclosed a draft copy. of a paper presented at a local spill workshop
descr1b1ng our methods used in the analysis of Acushnet River Sediments. We

are going to restructure this paper, include additional data, and in the near
future submit it for publication.

As you requested at the 18 November 1985 meeting I am forward1ng the following
samples under separate cover:

Sample No. Core Depth Concentration (ppm)
2 51/2 - 6 1/2 inches 30,700 .
9 (B,C) 51/2 - 6 1/2 inches 30,700—
10 (A,B) 8 1/2 - 91/2 inches 19,650
27 51/2 - 6 1/2 inches 66,500—
31 - 9 - 10 inches 2

These above samples are hexane/acetone extracts. The samples were prepared by
sonification. As evidenced, they have undergone some evaporative Tlosses.
Additionally, I have enclosed a complete set of the methanol extracts of
sample number 27, i.e., 0-1 inch, 5 1/2 - 6 1/2 inches, and 12-13 inches.
These concentrations are 1,980; 66,500; and 27 ppm, respectively. A1l
concentrations are reported relative to Aroclor 1254,

If you have any questions feel free to contact me by telephone (203) 441-2723.

Sincerely,

té;;/624141454Z;;;La6;fnxk;//
J. RICHARD JADAMEC

Encl: (1) Draft, “Studies of PCB's in the Acushnet River Estuary”

Copy: Ms. Patti Saris
Room 1017
John W. McCormick Building
Boston, MA 02116
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ATTACHMENT B

SAMPLE RECEIPT DOCUMENTATION FOR SEDIMENT SAMPLES
RECEIVED FROM NUS CORP., SUPERFUND DIVISION,
BEDFORD, MA.




Samples Received by: @G« créll Veon Ness Date: [l/l / &K
¢ 6
At Location: Cidra %,&W
MA4RK MENGEY . '
Sample Received from: NUS CoRP. Date Shipped to /?//SS

Project Number: N //4

Chain of Custody Seals Intact: N [A

Chain of Custody Records Signed by: MARK J. MENGE L
WSU Laboratory Sample Designation: NBCS

Sample Logged in Notebook: YES

Sample Log-In Sheet Completed: (EPA Samples) Y5

Comments on Sample Shipment:

BREHM LABORATORY, WRIGHT STATE UNIVERSITY, DAYTON, OHIO 45435 ‘ !
SAMPLE LOG-IN CHECK LIST

19 CRESBY DR, (¥ Fuoo
REDFCRD, MA ©1F30

a)

b)

c)

d)

e)

£)

g)

h)

"
3

Approved by Sample Custodian_;i/_.é;y/f%//‘/ Date: ///?/{_
77

Samples Received and Number of Each Sample Type: b SEVIMENT
(eRE SAMOLES

Shipping Container Type: (OLEMAN (00 LER, SEALED WL Ti+

- FIRAFR TAPE '
Condition of Shipping Container: Goopd
Packing Material (Type): SHREDVED CELLULTIIE, INDIVIDUAL METAL

CANISTER PER SAMPLE (yTH ABeyE (ELLVLL TE AND PIPLOCE PLASTZC BAS.

Is Amount of Packing Material Sufficient? Y5

Type of Sample Vessel and Its Condition: 4oz GLASS TARS ..
000

Type of Seal on Sample Vessels and Conditiog of Seal: PLASTIC sCoero -
[YPe CAPTIDS [ GeoD

Type(s) of Sample Identification: SHLPPING LAPEL , ATRBIU, CHAINOF

CUSTODY RE LoD j SAMPLE VESSEL LARELS

Condition of Samples: Goon

Miscellaneous Comments: NBCS- 1, NB(S- 3, AND NP(S=5
HAVe WHLITE SAmPLE VesSesr LIDS

NBLTD, N AND NREE-6

HAVE DLACE SAmPLe VeSsEL L1DS

2, a

—fme




ASSISTANT SAMPLE CUSTODIAN SIGNATURE:

SAMPLE CUSTODIAN SIGNATURE: ‘_,c%zg//

SAMPLE LOG-IN SHEET

Jéxdc%ﬁ”ﬁﬁ DATE: _, (¢ [rs7 85

CIRCLE THE APPROPRIATE RESPONSE

present/a@sen?

1. Custody Seal

2. Chain-of-Custody
3. Sample Tags

Sample Tag Numbers

intact/not intact

(Efgggﬁi/absent
present/aBsent’

listed/not 1isted on chain-of-custody

DATE: ///%/’
s

1) /s
0920

DATE RECEIVED
TIME RECEIVED

EPISODE NUMBER

AIRBILL NUMBER 77735>45 /

CHAIN OF CORRESPCHDING DOES INFO REMARKS: CONDITION

QSO lwce ok | Wweis  [ommeme | swror [ QAL | or swele s erc

NUMBER NUMBER NUMBERS NUMBERS AGREE?

STATION LA

02995 | NBcs-r | 1239538 0"~ 6" -0 YES THE SAMPIE VESSEL LIPS RoR
02999 NB(s-2. | 128 5¢€ - 0"-¢" I/ YES NBCS -1, NBCS™>3 MDD NBCS=
02995 |[NB(5-3 | 12855 3'-%' | k-9 Yes LeRe WAITE
02995 | NBeSY | 13957 2"-8" k-9 YES THOSE Forz NBCS-2, NBCS ~ ¥ AN
02999 NBCEE | 13567 6"-12" I-13 YES NB(s-l WERE BLACK,
02995  INBcs-6 | (2567 L'~12" | 1-/13 YES

4

WRIGHT

. e

i

' Y g, B i CUGMINIE PO
STATE-DNIYERSTT Coe DA) 0




7Y

NUS CORPORATION CHAIN OF CUSTODY RECORD
SUPERFUND DIVISION REM/FIT PROJECT
PROJECT NO.: |WORK PLAN NO.: [ SITE NAME: /)v:"
New Bedford Coges b
SAMPLERS (SIGNATURE): " W
{ CON- \) REMARKS
: TAINERS &
STAGON |oaTe| TiME |coffip) GRAB STATION LOCATION
o " . .
£-9 \ohglorar 2"-2 R |2 Sedinén? cores Frem wetlynds
Y "
7= /0 l10/ag|s602 O - & 2 | A ‘e ‘v ‘ ‘
y
VAN ER TV IVIEL, 6 ~sa" R | ‘ 7 ! !
RELINQUISHED BY (SIGNATYRE): DATE/TIME: |RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: | RECEIVED BY (SIGNATURE):
,M%J 10-31-85] f350| Aritb, /| # 777352957 [
RELINQUISHED BY (SYNATURE): DATE/TIME: |RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: |RECEIVED BY (SIGNATURE):
‘% RE"L%’?’QUlES‘;‘H_ED_ B:f (SI.GNAT:JRE‘E ;:)I?TE/TIME: ?sﬁgﬁlx;:g;ec)):n LABORATORY BY DATE/IT|ME: r::‘an::s: 7-,64,,_,;;2”;0 ;/e'am E.0-C L2
¥ £ , istribution; Original accompanies shipment; copy to coordinator field fites. - 772 4

IRy




PLEASE COMPLETE ALL INFORMATION IN THE 5 BLOCKS OUTLINED IN ORANGE )
SEE BACK OF FORM SET FOR COMPLETE PREPARATION INSTRUCTICNS. -

T

YOUR FEQERAL EXPRESS ACCOUNT NUMBER DATE ) ”I N“ lm
IS A L S M ) 10/31/85
- T B TO (Recipient's Narne) ummm&umw
E ) hwn-n‘s
2 ™ annan
DEPARTMENT/FLOOR NO. COMPANY * -8 +Iid . DEPARTMENT/FLOOR NO.

f ig molAay o 3 SF RS R : L. .

e STATE ey Kernel-GlenHighwey _ STATE
WAL Aati 2l T : L o o
) TP GO B e , N TENDERING T SUSENT, SHIPPER AGREES THAT

ARBLLNO. 7??352'35], l l" '- ’ﬁ " e FEC. summuummm&.mmo-

AR ARIIVEN TA PALKANT AW YA RS IR ENT ﬁ’f (AN ot BTN ol L R

Sl CARRUGEHEREDF. F£.6. DIS-
! mmmmummumum AT e SRR | QAIMS ALL WARRANTIES. E!PﬂESSORIMPUED WITH
: L Te o Toweima et ff RESPECETO THIS SHIPMENT. A NON-MEGOTIABLE
0-3LA 3}3}" MR B LR R S R : ;msummmwnlrco%mmr}
T Hia A HEUN “FER m mm
B parner Shigper D-h‘ﬁ_f.k.ﬁ. Duu PEC At D-mu P uacsavn.u: THE LIABILITY OF FEDERAL EXPRESS
| maneen 5] e : Satiniding ~ " | PoRATION IS LisaTED TO $100.00. Rmmssncg'és
-~ D&th mwwmn-hr . MOT CARRY CARGO LIABILITY INSURANCE.
e s DELIVERY AND SPECAL WANDLING | maciaces | weict | OECLAMD | oo | Ewe. n0. | oate |
= i oy ) O CASH RECEIVED AGTARO ADVANCE ORIGIN
] A ) BRI DIPRESS LOCATON SHOWA T T oo
A ot - i Q IN SERVICE GUIDE, RECIPIENT'S . o ' 1
X . T . PHONE NUMBER IS REGUIRED. . 3 . O newmamy . _ [xaten0 ADVANCE DESTATION
4 B st = an 22 MR e s - o - , O oarno O owmwas T l
3 SN F R s s’.‘."-‘-";l.?-"-'.'i‘:.";.-un LA (TOTAL (TOTAL © || STREETACORESS - . SRR
.STANDARD AR - - msng%s' sD m:.-..._s_-‘q__' - e ummlwrgw . oy . STATE 2@ | TOTAL OHARGES i
um@ MATERLONLY |8 O omea_____ e 7 Qi : SR :
"OVERNIGHT"" 1S NEXT BUSINESS DAY 70 ovensmawswa | Fedenal Express Coparation Employes o, | RECEIVED BY: (Sonetire) , :
, Y THROUGH 4 FIDAY) TWO DAYS : ' X .z % %z PART (
i WAMA Y DELIV- s -W #2041730764 4
@rm:mmcanmmmus s O CATEMMME For Federal Expreas Use | OATE/TME RECEIVED FECOMOTEMME | Lo
' v =T ~ O 283 3
EENE U~ 2 B
& " !

195358588833V

SHIPPER’'S CERTIFICATION FOR RESTRICTED ARTICLES

AIRBILL NUMBER

777352951

(TYPE OR PRINT)
A ¥ :.;ﬁfc&’sgmcm\oﬂ"_ 2l
S S (PER 49 CFR.,1 72101115 bR ot
Hazardous Substance  ~ ° SolildN,0.S. -~  ORM-E = - NASI82 | 6@ 1ib.
i : -

ADDITIONAL ,  (Estabioicrpe st ST RO [PERE TR  JEATEORY OF [ABELS] TRANS INOEX | PACKAGE IOENTIFICATH
DESCRIPTION | |
%JI. - ‘ ~ U R

RADIDACTIVE #
MATERIALS
| (SEE BACK)

ASSENGER . '
THls SHIPMENT IS WITHIN THE LIMITATIONS PRESCRIBED FOR  { NRGRAFT_ > RAGHALToNLy  (DELETENONAPPLICABLE)

v 3 [F ACCEPTABLE FOR PASSENGER AIRCRAFT, THIS SHIPMENT CONTAINS RADlOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT
JR._TO, RESEARCH, MEDICAL DIAGNOSIS OR TREATMENT.. . - . .. o )

- | HEREBY CERTIFY THAT THE CONTENTS OF THIS CONSIGNMENT Aﬁs FULLY AND ACCURATELY DESCRIBED ABOVE BY PROPER
SHIPPING NAME AND ARE CLASSIFIED, PACKED, MARKED, AND LABELED, AND IN PROPER CONDITION FOR CARRIAGE BY AIR

ACCORDING TO APPLICABLE NATIONAL GOVERNMENTAL REGULATIONS. - - n
RANER 1 AE AND TITLE OF PERSON SIGNING CERTIFICATION S R | i s EM (CY TELEPHONE NO_ %52 | 25>, SIGNATURE OF SHIPPER [

P 4
2

————————

S
.




ATTACHMENT C

ANALYTICAL PROTOCOL APPLIED BY THE BREHM. LABORATORY TO
DETERMINE POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD),
POLYCHLORINATED DIBENZOFURANS (PCDF) AND POLYCHLORINATED
BIPHENYLS (PCB) IN SEDIMENT SAMPLES AND IN U.S.
COAST GUARD-PREPARED EXTRACTS OF SEDIMENT SAMPLES



BREHM LABORATORY, WRIGHT STATE UNIVERSITY,
DAYTON, OHIO 45435

ANALYTICAL PROTOCOL APPLIED FOR EXTRACTION AND QUANTITATION OF

POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD), POLYCHLORINATED ;
DIBENZOFURANS (PCDF), AND POLYCHLORINATED BIPHENYLS ;

(PCB) 1IN SEDIMENT SAMPLES AND IN EXTRACTS OF ‘f
SEDIMENTS PREPARED BY ANOTHER LABORATORY |

A. Drving Procedure, Calculation of Percent Moisture For Sediment
Core Samples

1. Withdraw an aliquot of the sediment (approximately 10-20
grams) after stirring the sample to make it homogeneous, and

accurately weigh the aliquot by placing it inteo a new tared 250

W

¥ mL flint glass bottle. New glass bottles are pre-cleaned priotr

R e

to use by rinsing with methanol, followed by rinsing with
methylene chloride, and air drying. The bottles are fitted with

teflon-lined screw caps. The balance used to weigh samples o

should be capable of weighing to the nearest hundredth of a gram.
To the sample, add a known quantity (approximately 60 g} of b
purified anhydrous sodium sulfate and mix thoroughly with a
spatula. Allow the sample to stand for a period of approximately 3}
4 hours. After this period has elapsed, the sample/sodium
sulfate mixture should flow smoothly within the bottle. If this
is not the case and the sample is still insufficiently dry, add
another 20 g of anhydrous purified sodium sulfate, mix
thoroughly, and allow ihe sample mixture to stand for another 2
hours. Repeat until the sample mixture is dry and free flowing.
The dried sample mixture is then transferred to a pre-cleaned
Soxhlet apparatus, as discussed in Section B.1..

2. Place a second aliquot (approximately 5 grams) of the

sediment sample into an aluminum boat, weigh the aluminum boat




and the sample after transferring the sediment to it, and then
dry this aliquot for 24 hours by heating it at 105°C in an oven.
Remove the aluminum boat containing the dried sample from the
oven, place it in a desiccator and allow it to coocl to room
temperature. Remove the aluminum boat from the desiccator after
cooling, obtain a final weight of the dried sample and the boat
and calculate the percent moisture in the soil sample as re-
ceived. Discard the dried sample aliquot after determining the
percent moisture.

B. Isoclation of PCDD and PCDF from the Sample Matrix

1. Prepare a glass Soxhlet extraction thimble (90 mm by 35
mm) for use by rinsing seguentially with methanol, acetone, and
methylene chloride. Add silica t6 form a 3-6 mm layer on the
surface of the glass frit at the bottom of the thimble and place
a 10 mm layer of glass wool over the layer of silica.

2. Prepare a soxhlet extraction apparatus, consisting of a
Soxhlet extraction tube, a 250 mL Erlenmeyer flask and a water-
coocled condenser, for use by rinsing sequentially with methanol,
acetone, and methylene chloride, and allowing it to air—-dry.
Place 175 nmL of a solution consisting of 50% benzene and 50%
acetone (by volume) along with 6-10 pre-cleaned 2 mm glass beads,
into the Erlenmeyer flask. Place the Soxhlet thimble (prepared
as described in Step #1)‘into the Soxhlet extraction tube, assem-
ble the Soxhlet extraction apparatus, heat the contents of the
Erlenmeyer flask to reflux temperature and continue the Soxhlet
extraction procedure for a period of 3 hours.

3. Remove the heat source from the Soxhlet apparatus, allow



the apparatus to cool, and then decant the benzene/acetone solu-
tion into a c¢lean, 250 mL flint glass bottle and seal the bottle
with a Teflon-lined screw cap. This solution is retained in case
additional analyses are required toc check the cleanliness of the
Soxhlet apparatus, as a QA/QC measure.

4. Place a fresh 175 mL aligquot of 50:50 (volume/volume)
benzene/acetone into the precleanad Erlenmeyer flask of the
Soxhlet extraction apparatus and re-connect the Soxhlet
extraction tube to the Erlenmeyer flask. Transfer the
sediment/sodium sulfate mixture contained in the screw-capped
bottle (see Step A.l.) to the Soxhlet extraction thimble Sy
inverting the bottle and allowing the sample to flow into the
Soxhlet extraction thimble. Replace thg screw cap on the bottle
and re-weigh the bottle. Subtract the weight of the empty bottle
from the combined weight of the bottlee and sample mixture to
obtain the weight of sediment/sodium sulfate actually transferred
to the Soxhlet extraction thimble and subsequently analyzed.
Calculate the sample weight utilizing the known ratio of sediment
to sodium sulfate.

— 5. Using a microsyringe, add, typically, 1-2 ng of an

internal standard solution containing 13C,:-2,3,7,8-TCDD, 37Cl4-

3& 2,3,7,8-TCDD, 37C14—2,31i,8—TCDF, 13Cy2-)CDD, and de-3,3"',4,4"'~-
tetrachlorobiphenyl to the Soxhlet extraction thimble. Place the
condenser on the Soxhlet extraction tube and heat the solvent
reservoir so that the extraction solvent refluxes. Soxhlet
extract the sample using refluxing benzene/acetone for a period

f 16 hours, then discontinue heating the apparatus.



6. Remove the Soxhlet extractor from the Erlenmeyer flask
reservoir and replace it with a 3-ball Snyder column. Resume

heating the reservoir and concentrate the benzene/acetone extract

to a volume of about 15 mL. Rinse the Snyder column twice with
f small quantities of 50% benzene/50% acetone solution, then conti-
§Z nue heating and concentrating the solution until a final volume

& of 10 mL is attained.

7. Using a 10 mL disposable pipette, transfer the concen-

trated solution obtained in Step B.6. to a pre-rinsed, 125 mL
flint glass bottle fitted with a Teflon-lined screw cap, and
rinse the Erlenmeyer flask four times using 10 mL aliquots of
hexane (transferring each rinse solution to the bottle) to effect
a quantitative transfer of the concentrate from the Erlenmeyer
flask to the bottle.

8. Add 30 mL of aqueous potassium hydroxide (20% w/v) to
the organic (hexane) extract in the bottle, seal the bottle and
agitate it for a period of 15 minutes. Remove and discard the
aqueous phase, retaining the organic layer.

9. Add 30 mL of twice-distilled water to the residual
organic extract in the bottle, seal the bottle, and agitate it
for a period of 1 minute. Again, remove and discard the aqueous
layer, retaining the organic layer.

10. Add 30 mL og concentrated sulfuric acid to the residual
organic extract in the bottle, seal the bottle, and agitate it
for a period of 15 minutes. Remove the acid layer and discard,
retaining the organic layer. Repeat this step until the acid

‘layer is visually colorless or until no further color change is



discernible.

11. Repeat step B.9.

12. Add 5 g of anhydrous sodium sulfate to the organic
extract in the bottle, seal the bottle, and allow it to stand for
at least 20 minutes.

13. Quantitatively transfer the organic extract from the
bottle to a 45 mL glass culture tube, along with three 5 mL
hexane rinses of the bottle and the sodium sulfate drying agent.

14. Concentrate the extract in the culture tube to a volume
of approximately 5 mL by passing a stream of pre-purified nitro-
gen over the extract while maintaining the glass tube. at a
temperature of 55°C by immersing it in a water bath.

15. Fabricate a glass Macro-column (20 mm OD x 230 mm long)
tapered to 6 mm OD on one end. Pack the column successively with
1.0 g silica, 2.0 g silica containing 28% (w/w) 1 M NaOH, 1.0 g
silica, 4.0 g silica containing 30% (w/w) sulfuric acid, and 2.0
g silica.

16. Quantitatively transfer the concentrated extract ob-
tained in Step B.14. to the silica column, aleng with two hexane
rinses of the tube (1 mL each) and elute the column with 90 mL of
hexane. Collect the entire eluate in a culture tube and then
concentrate it (by passing a stream of pre-purified nitrogen over
the extract) to a volume of 1-2 mL.

17. Construct a disposable liquid chromatography column as
described in the following. Cut off a 10 mL Pyrex disposable
pipette at the 4 mL mark and retain the lower portion of the

pipette. Pack the small end with a plug of silanized glass wool.



Next add 3 grams of Woelm basic alumina previously activated
overnight at 600°C in a muffle furnace and placed in a desiccator
for 30 minutes just prior to use.

18. Using a disposable pipette, transfer the concentrated
extract from Step B.16. to the 1liquid chromatography column
prepared in Step B.17. Rinse the test tube which contained the
concentrate successively with two 1 mL portions of hexane, each
time transferring the rinsate to the alumina column.

19. Elute the alumina column with 15 mL of hexane and dis-
card the eluent.

20. Elute the alumina column with 10 mL of hexane containing
8% of methylene chlori@e (v/v). Collect the alumina eluent in a
glass culture tube. Retain this fraction for PCB analysis.

21. Elute the alumina column with 15 mlL of hexane containing
50% methylene chloride (v/v), collecting the column eluent in a
glass culture tube.

22. Concentrate the eluents from Step B.20. and B.21. to a
volume of about 0.5 mL by passing streams of pre-purified nitro-
gen over each solution wh,Le heating the culture tubes in a >55°C
water bath.

23. To the residues obtained from Steps B.20. and B.21., add
1 ml of methylene chloride, gently swirl each culture tube to
dissolve the residue and, using a pipette, transfer the solutions
from each tube into separate 3 mL reaction vials. Using a second
1 mL portion of methylene chloride, rinse each tube which con-

tained the residue and transfer this rinsate into the appropriate

3 mL reaction vial. By flowing a stream of pre-purified nitrogen
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over the solution in each reaction vial, concentrate these solu-
tions to incipient dryness.

24. To the extract obtained from Step B.21., add 10 ul of
the external standard solution containing 0.05 ng !3C;2-1,2,3,4-~
TCDD per ulL of dodecane and proceed to quantitate the PCDD and
PCDF in the sample extracts using the GC-MS procedure described
below in Section D. Both extracts from Steps B.20. and E.21. are
combined for the PCB analyses, using GC-MS procedures described
below in Section E. Sample extracts which are not immediately
analyzed are stored (shielded from light) at room temperature
(20°C + 3°C).

25. Soil extracts which, following concentration to near
dryness, appear (on the basis of visual inspection}) to contain
extraneous compounds, such as oily or colored residues, which are
likely to interfere with the quantitation of PCDD and PCDF, are
subjected to an additional chromatographic «c¢lean-up procedure
prior to addition of the external standard solution, as described
in Step B.24. This additional clean-up step is described below.

Prepare a gravity-flow liquid chromatography column by cut-
ting off a 0.5 inch section from the constricted tip of a 9-inch
disposable Pasteur pipette. Insert a filter paper disk at the
top of the tube, and position the disk 2.5 cm below the constric-
tion. Add a sufficient quantity of PX-21 Carbon/Celite 545
(prepared as described in Section D.8. of this Protocol) to the
tube to form a 2 cm length of the Carbon/Celite. Insert a glass
wool plug on top of the Carbon/Celite. Pre-elute the column

sequentially with 2 mL of a 50% benzene/50% ethyl acetate



solution (v/v), 1 mL of a 50% methylene chloride/50% cyclohexane
solution (v/v), and 2 mL of hexane, and discard these eluents.
Transfer the residual extract (in 1 mL of hexane) resulting from
the alumina column cleanup (Step B.21l.) onto the top of the
Carbon/Celite column, along with 1 mL of a hexane rinse of the
original sample vessel. Elute the column with 2 mL of 50%
methylene chloride/50% cyclohexane solution and 2 mL of 50%
benzene/50% ethyl acetate and discard these eluents. Invert the
column and elute it in the reverse direction with 4 mL of
toluene, retaining this eluent. Concentrate the eluent using a
stream of pre-purified nitrogen and repeat Steps B.17. - B.24.

cC. Preparation Procedure for Sediment Extracts Obtained bv Ano-

ther Laboratory

For samples which have been extractéd by another laboratory,
the extracts being provided to Wright State for analyses, the
following procedures are utilized.

1. Measure the totél weight of the liquid extract provided,
then remove an aliquot of known weight and transfer it to a 125
mL flint glass bottle filled with a teflon-lined 1lid.

2. Dilute the aliquot of the extract to be analyzed by
adding 40 mL of hexane to the 125 mL glass bottle containing the
extract.

3. Add isotopically-labelled internal standards to the
bottle containing the sample, as described in Step B.5. 1in the
foregoing section of this protocol.

4. Proceed with Step B.8. and the following procedures, as

~described in the foregoing section.
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D. Reagents and Chemicals
Reagents and chemicals used in implementing the procedures

described herein and the sources of these are described in the

following:

1. Potassium hydroxide (anhydrous), granular sodium sulfate
and sulfuric acid (all Reagent Grade): J.T. Baker Chemical Co.,
Glen Ellyn, IL, or Fisher Scientific Co., Cincinnati, OH. The

granular sodium sulfate is purified prior to use by placing a
beaker containing the sodium sulfate in a 400°C oven for four
hours, then removing the beaker and allowing it to cool in a
desiccator. Store the purified sodium sulfate in a ‘bottle
equipped with a Teflon-lined screw cap.

2. Hexane, Methylene Chloride, Benzene, Ethyl Acetate,
Methanol, Toluene, Cyclohexane, Isooctane: "“Distilled in Glass"

Burdick and Jackson, Muskegon, MI.

3. Tridecane, Reagent Grade: Sigma Chemical Co., St.
Lbuis, MO.

4. Basic Alumina, Activity Grade 1: ICN Pharmaceuticals,
Cleveland, OH: Immediately prior to use, the alumina 1is

activated by heating for at least 16 hours at 600°C in a muffle
furnace and then allowed to cool in a desiccator for 30 minutes
prior to use. Store conditioned alumina in a desiccator.

5. Silica (Bio-Sil A 100/200 mesh): Bio~Rad, Rockville
Centre, NY. The Bio-Sil A is conditioned prior to use by placing
it in a 30 mm x 30 cm long giass tube (the silica gel is held in
place by glass wool plugs) which is placed in a tube furnace.

The glass tube is connected to a prepurified nitrogen cylinder,
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through a series of four traps (stainless steel tubes, 1.0 cm
0.D. x 10 cm long )*. Trap Number 1 contains a mixture composed
of Chromosorb W/AW (60/80 mesh coated with 5% Apiezon L),
graphite (100 mesh, 1-M-USP}), and activated carbon (50 to 200
mesh), in a 7:1.5:1.5 ratioc. Chromosorb W/AW and Apiezon L were
obtained from Supeico, Inc., Bellefonte, Pennsylvania; graphite
was obtained from Ultracarbon Corporation, Bay City, Michigan;

activated carbon was obtained from Fisher Scientific Co.,

Cincinnati, Ohio. Trap Number 2 contains Molecular Sieve 13X
(60/80 mesh, obtained from Supelco, Inc., Bellefonte,
Pennsylvania). Trap Number 3 contains silica gel impregnated

with 30% (w/w) sulfuric acid (prepared as described in D.6.
below) . Trap Number 4 contains Carbosiesve S (80/100 mesh,
obtained from Supelco, Inc., Bellefonte, Pennsylvania). The
first step 1in conditioning the Bio-Sil A entails heating the
glass tube containing the 200 g aliquot of silica for 30 minutes
at 180°C while purging with nitrogen (flow rate 50-100
mL/minute), subsequently the tube is removed from the furnace and
allowed to cool to room temperature. Methanol (175 mL) is then
passed through the tube, followed by 175 mL methylene chloride.
The tube containing the silica is then returned to the furnace,
the nitrogen purge is again established (50-100 mL/minute £flow),
the tube is heated at 50°C for 10 minutes, then the temperature
is graduélly increased to 180°C over a period of 25 minutes and

maintained at 180°C for 90 minutes. Heating is then discontinued

* See T.J. Nestrick and L.L. Lamparski, Anal. Chem 53, 122
(1981) for additional details and rationale regarding use of
these traps.
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but the nitrogen purge is maintained until the tube cools to roon
temperature. Finally; the silica is transferred to a clean, dry,
glass bottle and capped with a Teflon-lined screw cap for storage.

6. Silica Gel Impregnated with Sulfuric Acid (30% w/w):
Concentrated sulfuric acid (4.4 g) is combined with 10.0 g silica
gel (conditioned as described above) in a screw capped bottle and
agitated to mix thoroughly. Aggregates ars dispersed with a
stirring rod wuntil a uniform mixture is obtained. The Hz2S804 -
silica gel is stored in a screw-capped bottle (Teflon-lined cap).

7. Silica Gel Impregnated with Sodium Hydroxide: 1N Scdium
Hydroxide (30 g) is combined with 100 g Bio-Sil A (conditioned as
described above) 1in a screw capped bottle and agitated to mix
thoroughly. Aggregates are dispersed with a stirring rod until a
uniform mixture is obtained. The NaOH-silica gel is stored in a
screw—-capped bottle (Teflon-lined cap).

8. Carbon/Celite: Combine Amoco PX-21 carbon (Amoco,
Naperville, IL) (10.7 g) with Celite 545 (Fisher Scientific Co.)
(125 g) i? a 250 mL glass bottle fitted with a Teflon-lined cap.
Agitate the mixture to combine thoroughly. Store in the screw-
capped bottle.

9. Nitrogen (Prepurified) and Hydrogen (Ultra High Purity):
Airco, Inc. Montvale, NJ.

D. Calibration Standards
1. PCDD and BPCDE

Stock standard solutions of various PCDD and PCDF isomers.

and mixtures thereof are prepared in a glovebox, using weighed

quantities of the authentic isomers. These stock solutions are

11
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contained in appropriate amber bottles and are stored tightly
stoppered in a refrigerator. Aliquots of the stock standards
are removed for direct use or for subsequent serial dilutions to
prepare working standards. These standards must be checked
regularly (by comparing instrument response factors for them over
a period of time) to ensure that solvent evaporation or other
losses have not occurred which would alter the standard
concentration. The several standards solutions required are
listed below.

a. Standard Mixture A: Prepare a stock solution containing
the following isotopically-labelled PCDD and PCDF in isococtane at
the 1indicated concentrations: 0.25 ng/ulL 13C;2-2,3,7,8-TCCD,
0.10 ng/ul 37Cl4-2,3,7,8-TCDD,0.10 ng/ulL ?7C14—2,3,7,8—TCDF, and
0.25 ng 13C;2-0CDD. Portions of this isomer mixture are added to
all samples prior to analyses and serve as internal standards for
use in quantitation. Recovery of these standards is also used to
guage the overall efficacy of the analytical procedures. (Other
isotopically-labelled PCDD/PCDF internal standards may also be

used if these are available).
]
b. Standard B: Prepare a stock solution containing 0.05 ng

of 13Cy2-1,2,3,4-TCDD/uL, dodecane. This standard is coinjected
with aliquots of the final sample extract to reliably estimate
the recovery of the TCDD internal standard.

c¢. Standard Mixture C: Prepare a stock solution containing
5 ng/uL of isococtane of each of the following PCDD and PCDF:
2,3,7,8-TCDD; 2,3,7,8-TCDF; 1,2,3,7,8-PeCDD; 2,3,4,7,8-PeCDF;

1,2,3,4,7,8-HxCDD; 1,2,3,6,7,8-HXCDF; 1,2,3,4,6,7,8-HpCDD;

12
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1,2,3,4,6,7,8-HpCDF, OCDD and OCDF. This isomer mixture is used
to determine GC-MS response factors for representative isomers of
each of the penta-, hexa-, hepta-, and octachlorinated groups of
CDDs and CDFs.

4a. Standard Mixture D: Prepare a stock solution
containing 50 pg/ulL of isococtane of each of the following TCDD
isomers: 1,3,6,8-TCDD; 1,2,3,7-TCDD; 1,2,3,9-TCDD; 2,3,7,8-TCDD;
and 1,2,8,%-TCDD. Two of the isomers in this mixture are used to
define the gas chromatographic retention time window for TCDDs
(1,3,6,8-TCDD is the first eluting TCDD isomer and 1,2,8,9-TCDD
is the 1last eluting TCDD isomer on the DB-5 GC column). The
remaining isomers serve to demonstrate that the 2,3,7,8-TCDD
isomer is resolved from the other nearest eluting TCDD isomers,
and that the column therefore yields quantitative data for the

2,3,7,8-TCDD isomer alone.

Stock standard solutions of various PCB isomers and mixtures
thereof are prepared in a blovebox, using weighed quantities of
the authentic isomers., These stock solutions are contained in
appropriate amber bottles and are stored tightly stoppered in a
refrigerator. Aliquots of the stock standards are removed for
direct wuse or for subsequent serial dilutions to prepare working
standards. These standards must be checked regularly (by compa-
ring instrument response factors for them over a period of time)
to ensure that solvent evaporation or other losses have not
occurred which would alter the standard concentration. The seve-

ral standards solutions utilized are listed below.

13



PCB Calibration Standards Employed: These were obtained
from Ultra Scientific, Hope, Rhode Island (native PCBs), and from
KOR Isotopes, Cambridge, Mass. (labelled PCB). The PCB standards
utilize an 1isomer from each PCB class to determine response
factors and elution time windows.

a. Low Level PCB Standard: Prepare a stock solution contai-

ning the following nmative PC3s at 1 ng/uli isooctane: 2-chlorobi-
phenyl, 3,3'-dichlorobiphenyl, 2,3,5-trichlorobiphenyl,
2,2',3,3'-tetrachlorobiphenyl, 2,3,3',4,4'-pentachlorobiphenyl,
2,2',4,4',5,5"'-hexachlorobiphenyl, 2,2',3,4,4',5,5'-heptachloro-
biphenyl, 2,2,3,3',4,4',5,5'-octachlorobiphenyl, 2,2',3,3',4,4"',-
5,6,6' nonachlorobiphenyl, and decacplorobiphenyl and also
internal standard at 2 ng/mL: de-3,3',4,4'-tetrachlorobiphenyl.

b. Medium Level PCB Standard: Prepare a stock solution
containing the native PCBs listed above at 5 ng/ul and the inter-
nal standard at 2 ng/ul isococtane.

c. High Level PCB Standard: Prepare a stock solution

containing the native PCBs’listed above at 25 ng/ul and the
internal standard at 2 ng/ul isooctane.

d. Internal Standard PCB MIXture: Prepare a stock solution
containing 1 ng of ds-3,3',4,4'-tetrachorobiphenyl/ulL isooctane.
This isomer is added to all samples prior to analyses and serves
as an internal standard for use in quantitation. Recovery of
this standard is also used to gauge the overall efficacy of the
analytical procedure.

E. Analysis of Sample Extracts for PCDD and PCDF Using Gas
Chromatography-Mass Spectrometry (GC-MS).

Sample extracts prepared by the procedures described in

14



the foregoing are analyzed by GC-MS utilizing the following
instrumental parameters. Typically, 1 to 5 uL portions of the
extract are injected into the GC. Sample extracts are initially
analyzed using the DB-5 capillary GC column to obtain data on the

concentrations of total tetra- through octa-CDDs and CDFs, and on

2,3,7,8-TCDD. If tetra-CDFs are detected in this analysis, then
another aliquot of the sample may be analyzed in a separate run,
using the DB-225 column,if more definitive data on the
k. concentration of 2,3,7,8-TCDF is desired.

1. Gas Chromatograph: Carlo Erba 4200 or Varian 3740

a. Injector: Configured for capillary column,

£ i

splitless/split injection (split flow on 60 seconds following

.
[T
# R

injection), injector temperature, 250°C.

b. Carrier gas': Hydrogen, 30 1lb head pressure.

c. Capillary Column: For total tetra- through octa-
.~ CDDs/CDFs and 2,3,7,8-TCDD, 60 M x 0.25 mm I.D. fused silica

DB-5; temperature, programmed, see Table 1 for temperature

program. Capillary Column 2 (Optional): For 2,3,7,8-TCDF only,
;f 30 M x 0.25 mm I.D. fused silica DB-225, temperature programmed
;§ (180° for 1 min., then increase from 180° to 240° @ 5° C/min,
hold at 240° for 1 min)

d. Interface Temperature: 250°C

2. Mass Svectrometer: Kratos MS-30 or Kratos MS-25

a. JTonization Mode: Electron impact (70 eV)

L b. Static Resolution: 1:600 (10% valley) or 1:10,000

depending upon requirements. Usually the sample extracts are

initially analyzed using low resolution MS, then if PCDD/PCDF are
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detected, it 1is desirable to analyze a second portion of the
sample extract using high resolution MS. ’

c. Source Temperature: 250°C

d. Accelerating Voltage: 2KV or 4KV, depending upon
instrument

e. Ions Monitored: Computer controlled Selected Ion
Monitoring, See Table 1 for list of ion masses monitored and time
intervals during which ions characteristic of each class of PCDD
and PCDF are monitored.

3. Calibration Procedures:

a. Calibrating the MS Mass Scale: Perfluorokerosene,
decafluorotriphenyl phosphine, or any other accepted mass marker
compound must be introduced into the MS, in order to calibrate
the mass scale through at 1least m/z 500. The procedures
specified by the manufacturer for the particular MS instrument
used are to be employed for this purpose. The mass calibration
should be rechecked at least at 8 hr. operating intervals.

b. Table 1 shows the GC temperature program typically
used to resolve each chlorinated class of CDDs and CDFs from the
other chlorinated classes, and indicates the corresponding time
intervals during which ions indicative of each chlorinated class
are monitored by the MS. This temperature program and ion
monitoring time cycle must be established by each analyst for the
particular instrumentation used by injecting aliquots of Standard
Mixtures C and D. It may be necessary to adjust the temperature
program and ion monitoring cycles slightly based on the observa-

tions from analysis of these mixtures.
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c. Checking GC Column Resolution for 2,3,7,8-TCDD and
2,3,7,8-TCDF: Utilize the column resolution TCDD and TCDF isomer
mixtures (Standard Mixture D), containing Sd pg/ ul, respectively
of the appropriate TCDD and TCDF isomers to verify that 2,3,7,8-
TCDD and 2,3,7,8-TCDF are separatsed from the other TCDD and TCDF
isomers, respectively. A 20% wvalley or less must be obtained
between the mass chromatographic peak observed for 2,3,7,8-TCDD
and adjacent peaks arising from other TCDD isomers and similar
separation of 2,3,7,8-TCDF from other neighboring TCDFs is re-
quired. Analyze the column performance standard wusing the
instrumental parameters specified ébove and in Table 1. The
column performance evaluation must be performed each time a new
column is installed in the gas chromatograph, and at least once
during each 8 hour operating period. Providing that the same
column is employed for a period of time, its performance can also
be gauged by noting the peak width (at 1/2 peak height) for
2,3,7,8-TCDD or for 2,3,7,8-TCDF. If this peak width is observed
to broaden by 20% or more as compared to the usual width for
satisfactory operation, then the column resolution is suspect and
must be checked. If the column resolution is found to be
insufficient to resolve 2,3,7,8-TCDD and 2,3,7,8-TCDF from their
neighboring TCDD and TCDF isomers, respectively, (as measured on
the two different columns used for resolving these two isomers),
then a new DB-5 column must be installed.

d. Calibration of the GC-MS-DS system to accomplish
quantitative analysis of 2,3,7,8-TCDD and 2,3,7,8-TCDF, and semi-

quantitative analysis of the total tetra-~ through octa-CbDDs and
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CDFs contained in the sample extract is accomplished by analyzing
a series of at least three working calibration standards. Each
of these standards is prepared to contain the same concentration
of each of the stable-isotopically labelled internal standards
used here (Standard Mixture A) but a different concentration of
native CDDs/CDFs (Standard Mixture C). Typically, mixtures will
be prepared so that the ratio ¢f native PCDD and PCDF to
isotopically-labelled PCDD/PCDF will be on the order of 0.1, 0.5
and 1.0 in the three working calibration mixtures. The actual
concentrations of both native and isotopically-labelled PCDD and
PCDF in the working calibration standard§ will be selected by the
analyst on the basis of the concentrations to be measured in the
actual sample extracts. At the time when aliquots of each of the
standards are injected (and also when injecting aliquots of
actual sample extracts) an aliquot of a standard containing
typically 0.1 ng of 13C12-1,2,3,4-TCDD may be drawn into the
micro syringe containing the calibration solution described above
({or the sample extract) and is co-injected along with the sample
extract 1in order to obtain data permitting calculation of the
percent recovery of the 13C12-2,3,7,8-TCDD in internal standard.
Equations for <calculating relative response factors from the
calibration data derived from the calibration standard analyses,
and for calculating the recovery of the 13C;:-2,3,7,8-TCDD and
the other isotopically-labelled PCDD and PCDF, and the
concentration of native PCDD/PCDF in the sample (from the extract
analysis) are summarized below. 1In these calculations, as can be

seen, 2,3,7,8-TCDD is employed as the illustrative model.
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However, the calculations for each of the other native dioxins
and furans in the sample analyzed are accomplished in an

analogous manner. It should be noted that in view of the fact

AP,

that stable isotopically-labelled internal standards

g

corresponding to each tetra— through octachlorinated class were

not used here (owing to limited availability) the following

approach is adopted: For gquantitation of tetrachlorinated i
dibenzofurans 13Cy2-2,3,7,8-TCDF is wused as the internal
standard. For gquantitation of tetrachlorodibenzo—p-diokins,

F 13Cy12-2,3,7,8-TCDD is used as the internal standard. For quanti-
tation of PeCDD, HxXCDD, PeCDF, and HXCDF, the stable-isotopically b
labelled TCDD and TCDF internal standards' are used. For quanti-

tation of HpCDD, OCDD, and HpCDF, OCDF, the isotopically-labelled

OCDD is used. Inherent in this approach is the assumption that

2 the response factors for each of the isomers ¢f each chlorinated

class are the same, and in the case of the penta-, hexa-, and

RS

hepta-CDDs and CDFs, the assumption is made that the responses

PR

for these three classes are equivalent to those for the tetra-

isomers and the octa-isomers, respectively. These limitations,

I
|

coupled with the fact that the method described here cannot be
demonstrated to resolve all PCDD and PCDF of a given chlorinated
class into uniquely separated components, _dictate that the data
reported for the concentrations of total tetra-, penta-, héxa-, P

and hepta—-CDDs and CDFs are semi-quantitative.

1s
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4. Eguations for Calculating Response Factors,

Concentrations of PBCDD/PCDF, and Recoveries of Internal

Standards.

a. Egquation l1: Response Factor (RRF) for native, 2,3,7,8-TCDD
using %3C12-2,3,7,8-TCDD as an internal
standard.

RRFa = (AsCls/AlsCs)
where: As = SIM response for 2,3,7,8-TCDD ion at
m/z 320 + 322
A1s = SIM response for 13¢C,:2-2,3,7,8-TCDD internal
standard ion at m/z 332
Cis = Concentration of the internal standard
(pg/ul)
Cs = Concentration of the 2,3,7,8-TCDD (pg/ul)

]
b. Egquation 2: Response Factor (RRF) for 37C4-2,3,7,8-TCDD,
- - the co-injected external standard.
RRF = (A1sCes /AesCis)

where: Ais = SIM response for 37Cl;:.-2,3,7,8-TCDD
internal standard ion at m/z 322

Ades = SIM response for 37C4-2,3,7,8-TCDD
external standard at m/z 328 - 0.009 (SIM
response for native 2,3,7,8-TCDD at m/z 322)

Cis = Concentration of the internal standard
{pg/ul)
Ces = Concentration of the 2,3,7,8-TCDD (pg/ulL.)

20
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¢. Eguation 3: Calculation of concentration of native 2,3,7,8-
TCDD using 13C;2-2,3,7,8-TCDD as internal
standard

Concentration, p g./g. = (As) (Is)/(Ais) (RRFda) (W)

where: As = SIM response for 2,3,7,8-TCDD ion at
m/z 320 = 322

A1s = SIM response for the t13C12-2,3,7,8-TCDD
internal standard ion at m/z 332

Is = Amount of intsrnal standard added to each
sample (pg.)
1) = Weight of soil or waste in grams
RRF4 = Relative response factor from Equation i

d. Eguation 4: Calculation of % recovery of 13C;2-2,3,7,8-
TCDD internal standard

% Recovery = 100(Ats) (Es)/(Aes) (I1) (RRF¢)

]
Ais = SIM response for 13¢;:-2,3,7,8~-TCDD
internal standard ion at m/z 332
Aes = SIM response for 37Cl4-2,3,7,8-TCDD
external standard ion at m/z 328 - 0.009
(SIM Response for native 2,3,7,8-TCDD at
m/z 322)

Es = Amount of 37Cl4-2,3,7,8-TCDD external
standard co-injected with sample extract

Ti = Theoretical amount of 13C;2-2,3,7,8-TCDD
internal standard in injection

RRF¢ = Relative response factor from Equation 2

5. Criteria for Qualitative Identification of PCDD/PCDF Are

Specified Below.

a. Mass Spectral responses must be observed at both
the molecular and fragment ion masses corresponding to the ions
indicative of each chlorinated class of CDDs/CDFs identified (see
Table 1) and intensities of these ions must maximize essentially

»
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simultaneously {within + 1 second). In addition, the
chromatographic retention times observed for each CDD/CDF signal
must be correct relative to the appropriate stable-isotopically
labelled internal standard.

b. The ratio of the intensity of the molecular ion [M]*
signals to that of the [M+2]* signal must be within +20% of the
theoretically expected ratio (for example, 0.77 in the case of
TCDD; therefore, the acceptable range for this ratio is 0.62 to

0.92).
c¢. The intensities of the ion signals are considered to

be detectable if each exceeds the baseline noise by a factor of
at least 2.5:1. The ion intensities are considered to be

quantitatively measurable if each ion intensity exceeds the

'

-baseline noise by a factor of at least 5:1*.

d. For reliable detection and quantitation of PCDF it
is also necessary to monitor signals arising from chlorinated
diphenyl ethers which, if present could give rise to fragment
ions vielding ion masses identicél to those monitored as
indicators of the CDFs. Accordingly, in Table 1, appropriate
chlorinated diphenyl ether masses are specified which must be
monitored simultaneously with the CDF ion-masses. Only when the

response for the diphenyl ether ion mass is not detected at the

* In practice, the analyst can estimate the baseline noise by
measuring the extention of the baseline immediately prior to
each of the two mass chromatographic peaks attributed to a
given CDD or CDF. Spurious signals may arise either from
electronic noise or from other organic compounds. Since it
may be desirable to evaluate the judgement of the analyst in
this respect, copies of original mass chromatograms must be
included in the report of analytical results.

¢
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same time as the PCDF ion mass can the signal obtained for an
apparent PCDF be considered unique.

e. Semi-Quantitative measurement of the concentration
y of the «congeners 1in a chlorinated class wusing the methods
described herein is based on the assumption that all of the
: congeners are identical to the calibration standards emploved 1in
terms of their respective chemical and separation properties and
in terms of their respective gas chromatographic and mass

e spectrometric responses. Using these assumptions, for example,

F YOO

the 13C;12-2,3,7,8~TCDD internal standard is utilized as the

2 e

internal calibration standard for all of the 22 TCDD isomers or

PSS et

congeners. Furthermore, the concentration ¢f the TCDDs present

IS
3

inr»a-samp1e~egtract is determined by calculating, on the basis
“of the standard procedure outlined above, the concentration of
each TCDD isomer peak (or peaks for co-eluting isomers) and these
individual concentrations are subsequently summed to obtain the

concentration of "total” TCDD.

£. Frequently, during the analysis of actual sample

extracts, extraneous compounds which are present in the extract
{those organic compounds not completely removed during the clean-
up phase of the analysis) can cause changes in the liquid and gas
chromatographic elution characteristics of the PCDD/PCDF
(typically retention times for the PCDD/PCDF are prolonged).
Such extraneous organic compounds, when introduced into the mass
S spectrometer source may also result in a decrease in the
sensitivity of the MS because of suppression of ionization, and
other affects such as charge transfer phenomena. The shifts in

4
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chromatographic retention times are usually general shifts, that
is, the relative retention times for the PCDD/PCDF are not
changed, although the entire elution time scale 1is prolonged.
The analyst's intervention in the GC-MS operating sequence can
correct for the lengthened GC retention times which are sometimes
observed due to the presence of extraneous organics in the sample
extract. For example, using the program outlined in Table 1, if
the retention time observed for 2,3,7,8-TCDD (which normally is
19.5 minutes) is lengthened by 30 seconds or more, appropriate
adjustments in the programming sequence outlined in Table 1 can
be made, that is, each selected ion-monitoring program is delayed
by a 1length of time proportionate to the 1lengthening of. the
H
retention time for the 2,3,7,8-TCDD isomer. In the case of
ionization suppression, this phenomenon is inherently
counteracted by the internal standard approach. However, if loss
of sensitivity due to ionization suppression is severe,
additional c¢lean-up of the sample extract may be required in

order to achieve the desired detection limits

F. Quality Assurance/Quality Control

Quality assurance and quality control are ensured by any or

all of the following provisions, depending upon the requirements

of the analysis.

1. Each sample analyzed is spiked with stable isotopically

labelled internal standards, prior to extraction and analysis.

Recoveries obtained for each of these standards should typically

be in the range from 60-90%,. Since these compounds are used as
true internal standards however, lower recoveries do not
&
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necessarily invalidate the analytical results for native
PCDD/PCDF, but may result in higher detection limits than aré
desired.

2. Processing and analysis of at least one method blank
sample 1is generally accomplished for each set of samples (a set
being defined as 20 samples or less).

3. It is desirable to analvze at least one sample spiked
with representative native PCDD/PCDF for each set of 20 or fewer
samples. The results of this analysis provide an indication of
the efficacy of the entire analytical procedure. The results of
this analysis will be considered acceptable if the detected
concentration of each of the native PCDD/PCDF added to the sample
is within +50% of the known concentration. (The appropriate
native isomers to be added here are those indicated in Standard
Mixture F.)

4. At least one of the samples analyzed out of each set (of
20 samples or less) is usually analyzed in duplicate and the
results of the duplicate analysis are included in the report of
data.

G. Analysis of Sample Extracts for PCB Using Gas Chromatography-
Mass Spectrometry (GC-MS) ‘

Sample extracts prepared by the procedures described in

Sections A, B, and C are analyzed for PCB by GC-MS utilizing the’

following instrumental parameters. Ten to twenty percent of the

total sample extract is injected into the GC. Sample ext%act;

are analyzed using the DB-5 capillary GC column to obtain data on

the concentrations of total mono- through deca-CB.

¢ 25
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1. Gas Chromatogravh: Carlo Erba 4200 or Varian 3740

a. Injector: Configured for capillary column,
splitless/split injection (split flow on 60 seconds following
injection): injector temperature, 300°C.

b. Carrier gas: Hydrogen, 30 lb. head pressure.

c. Capillarv Column: For total mono-through deca-
chlorinated biphenyls, 60 M x 0.25 mm ID fused silica DB-5;
temperature, programmed, see Table 2 for temperature program.

4. Interface Temperature: 250° C

2. Mass spectrometer: £Kratos MS-30 or Kratos MS-25
a. JIonization Mode: Electron impact (70 eV)'
b. Static Resolution: 1:600 (10% wvalley) or 1:10,000
depending upon requirements.
c. Source Temperature: 250°C
d. Accelerating Voltage: 2KV or 4KV, depending upon
instrument.

e. Ions Monitored: Computer controlled Selected ion

Monitoring, See Table 2 for list of ion masses monitored.
3. Calibration Procedures:

a. Calibrating the MS Mass Scale: Perfluorokerosene
is introduced into the MS, 1in order to calibrate the mass scale
through m/z 500. The mass calibration is rechecked at least at 8
hr. operating intervals.

b. Table 2 shows the GC temperature program typically used

to resolve each chlorinated class of PCBs from the other

chlorinated classes, and indicates the corresponding time
intervals during which ions are monitored by the MS. This
26




temperature program and ion monitoring time cycle is established
by 1injecting aliquots of Standard Mixtures of PCBs. It is
sometimes necessary to adjust the temperature program and ion
monitoring cycles slightly based on the observations from
analysis of these mixtures.

c. Calibration Standards for mono-deca C3 consist of
the solutions described in section D.2.

4. Quality Assurance/Quality Control for PCB Analyses

Quality assurance and quality control are ensured by

following provisions.

a. Each sample analyzed by GC-MS is spiked with ;table
isotopically labelled internal stahdards, prior to extraction and
analysis. Recoveries obtained for each of these standards should
typically be in the range from 60-90%. since these compounds are
used as true internal standards, however, lower recoveries do not
necessarily invalidate the analytical results for native PCBs,
but may result in higher detection limits than are desired.

b. Processing and analysis of at least one method
blank sample is accomplished for each set of samples {a set being
defined as 12 samples or 1less).

c. It 1is desirable to analyze at least one sample

spiked with representative native PCBs for each set of 20 or.

fewer samples. The result of this analysis provides an
indication of the efficacy of the entire analytical procedure.
the results of this anﬁlysis will be considered acceptable if the
détected concentration of the native PCBs are within +50% of the

known spike concentration.
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TABLE 1. Seguence of Operations in GC-MS-DS Quantitation of

PCDO/CPOF im Extracts of Environaental Sasples

Ions Monitored Approxisate ‘
- Elapsed GC Coluan  Tesperature by Mass Theoretical |
. Tise Teaperature Prograa Rate Spectroseter  Identity of Cospounds Ratio :
© {ain}  Event (°c) (°C/ain) (a/2) Fragaent Ion Monitored of [M]#:[M:2]+ /
g
0.00 Injection, splitless 190 3
1.00 Tura on split valve 190 I
1.00 B8egin tesp. progras to 220 C 130 S ‘
6.00 Open coluan flow to mass ‘
spectrometer 215 5
7.00 Coluan temperature hold 220
14.00 Start Tetra Program; sweep : 240.938 [H-cocl]+ TCOF
350 ppa; time/mass = 0.08 sec. 258.930 [K-cocl]+ TCDD
303.902 [M}+ TCOF 0.77
305.899 [He2]+ TCOF _
311.890 (H]+ 31014-TCDF
319.897 [H]+ 160D 0.77
321.8%4° [Me2}+ 1C0D
327.885 [K]+ 37014-TCDD
331.937 [H]+ 13C;2-TCDD
373.840 [M]+ HxDPE (a)
22.00 Stop Tetra Prograa 220
22.50 Start Penta Program; sweep - 274.899 [¥-coci]+ PeCDF
350 ppm; time/mass : 0.2 sec. 290.8%4 [¥-cocl]+ PeC0D .
337.863 [M]+ PeCDF 1.54
23.00 Begin tesp. prograa to 23§ 220 § 339.860 (u+2]¢ PeCDF :
26.00 Colusn Teaperature hold 235 353.858 [M]+ PeCDD 1.54 )
365.898 [M]+ 1301 2-PeCOD
355.853 [H+2}+ PeCDD
407.301 (M]+ HpDPE (a)
' f
32.00 Stop Penta Prograa o
{
|
81.Pro



PCDD/PCOF in Extracts of Environsental Samples - Continued

T Ions Honitored Approxisate
tlapsed 6C Coluan  Temperature by Mass Thearetical
Tine Tesperature Program Rate Spectroseter  Identity of Compounds Ratio
(sin)  Event (ec) (*c/ain) (af1) Fragaent Ton MNonitored of [M]+:[M#2]¢

32.50 Start Hexa Prograa; sweep : 235 310.857 [H-cocl]+ HxCOF
350 pps; time/mass = 0.20 sec. 326.852 [H-cocll+ HxCoD
373.821 (H]+ HxCOF 1.23
375.821 [Me2]+ HXCDF
389.81e [M]+ HxCOD 1.23
411.856 [H]+ L30;2-HxCDD
391.813 [He2]+ HxCDD
) 443.759 [n]+ 0DPE (a)
{ 33.00 Begin tesp. progras to 250 C 235 5
*36.00 Colusn teaperature hold 250
42.50 Stop Hexa Prograa
43.00 Start Hepta Progras; sweep = 250 344.818 [H-cocl]+ HpCDF
350 ppa; time/sass = 0.30 sec. 360.813 [M-cocl}+ HpCOD
407.782 (H]+ HPCDF 1.03
409.779 [He2]¢ HpCOF
423.777 [H]+ HpCDD 1.03
425.774 [He2]+ HpCOD
435.817 [H]¢ 13G12-HpCDD
477.720 (H¢] NDPE (a)
53.00 Stop Hepta Progras 250
53.50 Start Octa Program; si‘%p z 250 378.768 [N-cocl]+ 0CDF
350 ppa; time/mass = 0.30 sec. 394.774 [M-cocl]+ 0coD
441.732 {]+ 0COF 0.88
54.00 B8egin temp. program to 270 250 ] 443.740 [M+2]+ 0COF
58.00 Coluan tesperature hold 270
457.738 [n]+ 00D 0.98
459.735 [ue2]+ 0C00
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Tons Monitared Approximate

Elapsed 6C Coluan  Teaperature by Mass Thesretical

Tiae
(sin}

Teaperature Program Rate Spectrometer  Identity of Cospounds Ratio
Event {oC) (oC/ain) (af2) Fragsent Ion Monitored of [M]+:[M:2]+

65.00

65.00
71.00
75.00

471.776 [M+2]+ 13¢;2-0C0D
511.481 []+ DDPE (a)

Stop Octa Progras
Begin teap. progras to 300 270 5

Column teaperature hold 300
Cool Column to 190

HxDFE, HpDPE, ODPE, NDPE, DDPE are abbreviations which designative (respective) hexachloro-, heptachloro-, octachioro-
nonachloro-, and decachlorodiphenyl ethers. _




T TABLE 2

g‘,

’ Sequence of Qperations in GC:MS-DS Quantitation of PCBs in Saaele Extracts

Ei Tons Monitored

£ GC Colusn  Tesperature by Hass

B flapsed Tesperature Program/Rate Spectrometer pCB

£ Tise {ain) Event {oc {2¢/ain) (af1) Honitored

®

g 0.00 Injection, splitless 190

%7 1.50 Split valve on 190

%;‘ 7.00 Open colusn flow to eass spectrometer; 190

E: begin tesp. progras to 270°C

¥ Start MID progras: sweep width = 100; tise 190 S 188.039 Kono-

i on ion aass = 0.1 sec 190.036 Nono-

# Time on de-tetra-CBP ion masses = 0.1 sec 222.000 Di-

5 223.997 Di-

5 255.961 Tri-

257.953 Tri-
289.922 Tetra-
L9 Tetra-

% 23.00 Hold coluan tesp
% 35.00 Stop MID prograa
40.00 Cool coluan to initial tesp.

13

325.880 Penta-
327.877 Penta-

359.841 Hexa-
361.837 Hexa-
393.802 Hepta-
395.800 Hepta-
427.763 Octa-
429.751 Octa-
463.722 Nona-
465.719 Nona-
497.683 Deca-
499680 Deca-
295.922 ds-Tetra
297919 ds-Tetra

270

270




ATTACHMENT D

INTRALABORATORY SAMPLE TRACKING FORMS FOR BREHM LABORATORY
ANALYSES OF U.S. COAST GUARD EXTRACTS OF SEDIMENT SAMPLES AND OF |
SEDIMENT SAMPLES RECEI%FD FROM NUS CORP. FOR PCDD AND PCDF g



SAMPLE TRACKING FORM
Lab Prep Notebook No. /Z(

Project: £ P/]/USCO"IZ&L GM‘OJ\Q' Pages_ /7~ //

Lab Analysis Notebook No. 9
Pages

i

e 1toTA INTERNAL STANDARD SPIKE LEVELS
¥SY Sample # Customer I.D. i' | Sample Typo s.mnpl(mij.ght

Date Prepared Date An

AT 27 2 fiﬁ\uﬁeu«wx 0fr - £2,37.8-TCDOD N ‘//Z}?/f& 4-29. 5.
USC -2 9Bc) > “emmer _a0% (12575 prop ) Yheke M2k
UsC ,-08 = b N 2C L\ 1.2y 3.4, D@t DO >/,0 oo, Z{/Zg/gé 7-29-4v
| 11213,1(/7.5, L:?/.S:"/L/Inf DD /
gCOD
113 . . -

37c:(/§ 2,3,75 - 7CDp 5
*  CHEIRTTOE 07 ng

Sample Prep Accomplished Dyu ng Mﬂ /(/(Q/&%LZ;ZJ— Spiking Standard: ?ﬂ/ (29 03% "_214

Malysis Accomplished By: Q /’]cng




. Nnalysis Accomplished Dy:

SAMPLE TRACKING ForM
Lab Prep Notebook No. //(

Project: £ PA\/USCO'Q@'{" GW Pages [0~ //

Lab Analysis _Notebook No.

Pages
v INTERNAL STANDARD SPIKE LEVELS
#SU Sample 1 Customer I.D. Sample Typo Sam%t Date Prepared Date Ana
B . . HBxANE '
usC b—| 27 Ao owwr  Jo% £2,378-TCDD N “/25/5¢
. — HExANZ /A Crove ( ' } e
USC_ -2 2Ec) Baerr 209 (2308~ PCpp R /rid e

UsC 4-08B —

RS .

30 \ 12, 3.4, 2,8y 2 DJ) 7>/, 0 r{j Z{/Z'il/ié
02,3006, 75 -Hal DD
ocon /

~

311, S 215,77 - 1CPP S
2,37 -1CDF 0F g

=
Sample Prep Accomplished Dy W&’“ﬂ/k@w;ﬂ/ /(/((’V[ amed Spiking Standard: ¥,/ (29038-7 4 ‘
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Y e ’ SUMMARY OF CDD/CDF ANALYTICAL REOUIRTMENTS Cace ! of
Date requirements established: “.
K 7 6;,«/ yoal
~ Preject name: 2P A/ _Qag ___________ £.0. mumper ¢ w3U samole number(s): Qgg_ (7 _____________
@ Sa,.g le tyoe : l!?é 2 Mt Hazard leve! : ____ Tetal rumber of sazcle
/ tyses and forms;om;e::: -_____} ________
R s.;nples to be prepoed for amaivesis by: GE/¥S:  __ O3 MS-23  __ 015 M5-32 €S : F!
__ New M5-25 967 MS-30 =
. Required analyses: {[ 2378 TCDD(scecific!) __ 2378 TCOD/TCDF (not __ TCDD isomers TCOD/E-HxCo/F
—_ 2378 TCOF (specific) 2378 TCOF specific) —_ TCDF isomers 1 TCDD/F-CCDD/F
" Detect. limit : Region Zﬂmxar.e Recuired Recion2 Tarcet _____ Required
Samole Preo Size : Q__ /,QFZ /5‘47’6/
] Concentration of Internal Stardard Comporent (ng/microliter)

Internal | Internal | 2378 | 2378 | 2378 | 2378 | 2378 | 12378 | 12378 | 123478 1234781123467811234678|

! | !
Standard ! Standard ! 37CL4 | 6C12 | 13C12 | 37CL4 l 13012 1 13012 ) 13012 1 13012 | 13012 | 13C12 1 13512 ) 13C12 ) 13012 |
Nare : Nuzber : TCDD i TCDD ; TCoD ; TCoF | l TCOF : pCOD : PCDF : HxCDD I HxCOF I HeCDD I RoCDF | OCDD | OCDF ¢
! t :
D only | 182@94-1 4 - | - |@QRSI - ¢t - - 1 =- 1 = l - l - 1 S T T
| ! i | | 1 | ! ! | ! ] ! ! :
TCOD/TCOF ;Em 1833-1: g.1®| - leadie®@®l - | - 1 - 1 -1 -} -1 -t -} = |
] ] ! 1 | | i ! 1 ! ! ! i
Ext. Std. | té2e%-114 - Q@i - § - ! - 1 - | - & -~ 1 - 1 - 1 - 1 - 1 = |
I I } | } ] ! ) ! | l | ! ! !
T-0 CDD/F | 18211e-1 : 0. 103 : - : 2.250 1 2,18 Il g.1801 - 1 - 1 - } - : = - 1e2 - |
} | | } I ! 1 ] !
New T-0 : 10.0501 - :G.IESIG.BSOi : :0.125: :0.125:-’ :0.:25: - tetws - |
i ! ! ] i
NIEHS | 1@20%-51 - | -+ - 1t - |®82@8! - 10988 - I1@eet - 1t - | - | - 1
!
Total ng Int Std addedlp, o/ | b/ 1o ¢ 1 P72 by (R 1/ ! !
Internal Std ¢ L2903 /4  Microliters Internal Std/sample _-«5_/_ Microliters External Std/sample
! Concentration of Native Standard Cozoorent (ng/nicmlxter)
Native | Native | 1 | | 23467 | 12478 | 23478 | 1 | ! ! t !
Std Nase | Std No. | TCDD | TEDF | PCDD | PCDF ) PCOF )} PCDF | HxCDD | HxCDF | HoCDD l HoCDF | OCDD ! OCDF | :
| ] ! } ! J l ] ! ] } ! ; ! :
TDonly | 1RCB%4-2 1,851 - ' - | - 1 - | - | - | -~ : -1 -1 -1 -1 !
} i I } ! 1 i ] i | | | i !
TCOD/TCDF IEPR 1835-4l B, @z@ 1 @, 820 % - 1 - + - | - {4 - | - 1 - 1 -+ - | - | {
! i ! ] | 1 i | ] | | | | ] i
T-0 COD/F EPA 1848-31 0,050 | 6.950 | 0,058 J(d.85)! - 1 - 10,8501 8.258 : 9.858 ! 8.850 | 8,232 | @.0Q52 | i
I l 1 t | | ! 1 ! ) i } !
NIEWS ! 18209-4 1 - Jd. %61 - (0610086100661 - tedeIl - 1 - 1 - |} =
Total ng Native added | | ! ! | | } } ! 1 } | i !
Native spike std # - Microliters Native Std/sawole _
0A/@C : Lab blanks / per _2_ samples List sample nusbers and reguiresents
Matrix blanks ~ _ per samples (if saecified by contract) for GA/QC:
Native spikes ~__ per samples
Duplicates . oer samples Other(detect. limit verification,ect):
Special Prep Reauirewents: glgﬁtxon with _________ o Other digestion conditions
I Bettle extraction (?— .
___ Uther(soecify) &éﬁ_ 177, .V %A;L,O —--
6C/MS specifics: Column: _,Q{DBS(SM) {no 2378 specific TCOF) ___ DB22s(30M) 2378 TCDF specific only ther: ______ .
Stds reouired daily: 4~ Femix ___ Lowest std curve member  ___ Detection limit verificatien

Data requirements: Q:'Drxmnal chrematograns
_ Data must matcn orevious format
(describe in Cetail) e e e
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Pages
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Sample Prep Accomplished Dng //&4»/!//,‘%@'1“ .0/‘4/' Spik‘ing Standard: WARY /mOJJ.//J/;!Al

I\naly..x" Accomplished Dy: NS 25 ‘B !0 jmd-tk



SAMPLE TRACKING FORM
Lab Prep Notebook No./zq{

' Pages //
Project: /Eik}ﬁ{//ﬁ42d44;v/C4évu Lab Analyéis_gotebook No.
Pages

. INTERNAL STANDARD SPIKE LEVELS
HSY Sample f  Customer I.D. Sample Type Sample Veight

Date Prepared Date Ana

- XD _
ABCS -3 L3885  Gre T -&7 8563 f 2320 -z ‘ %éf/f{
2l2c5-0-4 T At Gk - /- 230 Ry ) //5%5
/ s 27
,1,7 /23z7fﬁ~m/7 K/,Of;f
[ya3tist- focir |
) L 22. / .
: ’;ZC// 237 T / wffv
257 of )
$ample Prep Accomplished Dy,J/&4///ﬂé%'P ,0/‘4/' Spiking Standard: L5 /0203!-///72&{,

Analygxu Accomplished Dy:

\\




voaef't name: ﬁd MJ /7 F.O. numeer

SUMMARY OF CDD/CDF ANALYTICAL REQUIREMENTS fage ! of

Date recuirements established:

e w3l samole rumber(s}: A8C ST
Samnie tyoe @ __ : —_ - Hazard level : ___ Tetal rumber of sazole
tyoes and foerms/project:
Saeples to be prepoed for anaiysis by: EC/vS:  __ QLI MS-2T 019 MS-3Q Ec F1
) T New %525 T 267 ¥S-30 e
fecuired aralyses: __/{2378 TCDD!scecific) __ 2378 TCBD/TEF (nct __ TCDY isomers TCDB/F-HxCDD/F
__ 2378 TCDF (specific) 3378 TCDF specific) —_ TCOF isorers ,{TCDD/LOCDD/F
Detect. limit : Regiont ZZIM-T Tarzet fecuired ; e Region2 _________ Target _____ Required ___

Sample Prep Size :

s

I Concentration of Internal Stardard Comoorent (ng/microliler)

Internal | Internal | 2378 | 2378 | 2378 | 2378 | 2378 | 12378 | 12378 | 1234731 12347811234678112346781 | !
Standard ! Standard t 37004 | 6C12 ! 13C12 | 37CL4 1 13C12 1 13012 1 43C12 | 13C12 | 13C12 4 13012 1 13C12 § 13012 1 13c12 |
Naxe : Number : TCBD : TCDD | TCDD : TCoF ; TCDF | PCDD | PCDF ! HxCDD | HxCOF | HoCDD | HoCDF | OCDD {1 O€B° |
j } ! } | ! ) ! } !
TCO0 only 1 182094~ { - | - l@@sS! - t - | - } - | - | =~ | = | = 1t = t - |
: | | | } } | | ! } I 1 ! ] ! ;
TCDD/TCDF VEPA 1833-11 @, 1@ 1] - 1@ 181®@1 - 1 - | - | =~ 1 - b -1 - b - -
I ] 1 ) i i ! | } | l ! ] ]
Ext. Std. : 10&92—1“ - 1o.esei - : - -1 -1 -1 -t -1 -1 - 1t -} - |
! | ! ] ! ] | | | ] | |
-0 COD/F l 1eet1e-1 l g.1681 - : 8,258 : 2,189 : . 100 : - : - - { - : - : - teesd1 - |
| —_— ] | | |
New T-0 11190}1./410050: - | 0.125:0.@50: {0.125: :0.125: :0.225: - letds1 - i
! | ! !
NIEHS | 1828%-51 - | - | =~ | feese! - 1@t - TaegRt! -t - 1 - | - |
l
fotal ng Int Std addedi 0,4/ ! L, 1 pd! b, b)) 12 f)oo |
Internal Std # /27235-/4  Microliters Internal Std/sasple _§__ Microliters External Std/sazple __
| Concentration of Native Standard Coazorent (ng/ncrolxter)
Native | Native | ! I | 23467 1 12478 | 23478 | | ] ] ! !
Std Name | Std No. | TCDD ) TYCDF | PCDD ! PCDF | PCDF | PCDF | HxCDD | HxCDF I HoCDD l HoCDF 1 0€DD ! CCDF ! ;
] ! | I ] ! 1 ] ! ! i ! : ! ;
TODonly 1 1B2@%4-2 10,8051 - + - | - )} -t - | - | -} - 1 - 1 - 1| - 1 ]
i | | } | | i | | | I | ! | !
TCOD/TCDF IEPA 1B35-41 0.2 | 0.2 1 - | - ¢ - | - | - | - { - - : - -1 i
( | i { | | | | | | | ! i
T-0 CDO/F IEPA 1848-31 @.050 | 9,258 | 0,058 I(g.@58)! - |+ - | Q.050 (| 0.858 : 8.858 : €.258 | &,352 | 8.@52 | i
| | } ! | | | ! | ! ' ! !
NIEMS 1 1829%-41 - 1Q@b61 - {d026106612061 - (Wl - 1 - | - |} - i
fotal ng Native added | | ! | | | | | ! | | » ; [
Native spike std # _ Microliters Native 5td/sawole —_
0A/QC : Lab blanks __/_ per __{ __ samoles List saeple numbers and requirements
Matrix blanks __—__ per samoles {if scecified by contract) for GA/GC:
Native spikes _ —_  per _____ samsples
Duplicates c=__ per _____ samples Other(detect. limit verification ect): -
Special Prep Reouirements: ___ Digestion with _________ Other digestipn conditions
" Beftle extraction _x Soxnlet
—__ Other(specify)
GC/MS specifics:  Column: 4 DES(6AM) (no 2378 specific TCOF) ___ Dmags(3em) 2378 TCOF specific only Other: __
Stds recuired daily: X _ Femix ___ Lowest std curve member  ___ Detection limit verification

Data requirements: ,/_ Original chromatograms

Data nust match orevious foreat

{describe in cetaill __ e mmmmm——mmm e mmmmmmmmm—m et -




SMMPLE TRACKING FORM

/ _ Lab Prep Notebook b;. /2.6

- ) oo Co~ Pages /2 /Y /4 /

Project: ﬁlﬂ /]/Wﬁ«q%% ¢ 4 Lab I\nalysfs _Hotebook No. /O 6
S’Z}] Pages //43

INTERNAL STANDARD SPIKE LEVELS

HSY sample f  Customer I.D. Sample Typoe Sample Weight Date Prepared Date Anc

-~

ALECSE / £385Y  Sellrt Gre 2 f 2375 -Jeaw ) ' /f/ﬁt 519
MECS= S~ 13067 Selinet Gre sy /P }'{%/3}/%’-/5’0@ [ ,/q/(; 19
MECS- 058~ ___gijyé = O )yasye i\ Joht 5o
' 2 3P f b0 /
4 /
(Vﬂwa / :
37 ;
Cry (2372 Iz [ 0.4y
Z3IH -]
i /7
Sample Prep Accomplished Byu,/f/%,y 0/1/ ,.J ‘/,//%’0,’,,'/ Mé’g‘uq{sb Spiking Standard: /.27()3.53'//7/9114.
Mnalysis Accomplished Dy: ms - 25- K- )J . \ x

/



SAMPLE TRACKING FORM

_ Lab Prep Notebook N?o. /2.6
. -y o0 COI° Pages /Z /J/ /4 /
Project; /6320 /Léu/KiQégyﬂ 2% Lab Analysfs Notebook No.
SZ)Z Pages

INTERNAL STANDARD SPIKE LEVELS
¥WSY Sample §  Customer I.D.  Sample Type Sample Weight

Date Prepared Date Ana“

ALBCSE [ /3859 J'E"/,m«/’c,za UWrE | (\..?37’9 W& ) //éf
MECs= S~ (367 S Snet Gre LS }'//{_/3}/1@-/0@ / /l}/rﬁ
MECS - O0B-8 - Bloy £ = e, ) 123 JYZP K . Ing .//’//f/ﬂ

PR A A 7
, 43‘///1'-/#&:0 /
4 4
Ocpe / ~
C,/,, (.237-‘? 14972) 7 0,%\?
[Z—JH "

/7

. .y
Sample Prep Accomplished Dy://,7 0/)/‘/(‘/ J//-O'/,'//Mé'gm Spiking Standard: 127038 ///0,'//{

Mnalysis Accomplished Dy:




SUMMRY  OF

5

?

i)

N
3
=

>

R

CODCDF  AhYTIZAL RERUIREHENTS

“31ars leve

/s N

- - -
New ¥3-3C

uires aralysss: 4337 TCO0iszecific!  __ 2373 TEID/TCIF (rot
__ 2378 TCFiszecifaic) 2373 TCOF coenific)
- LT 2
czen, Limt : Regiont 2378 /i rze: teeuirze o
7-;-;.—"—".— - - ——

aame Y
_ io0F iscmers

Date recuirements pstanlisned:

N30 samole mumberis): o305 - 5

Tetal rumzer of samnia
tyces and forme/orcent:

S »5-22 €z Fe
T H5-3 T
TCOD isomers TCLD/E My (TD/T

4 TCOD/R-LLD5/

%9 4 %1 ¢4

Concertration of Internal Stardard Comporent (ng/yicroliler)

nternal | Internal | 2378 ( 2378 1 2378 1 2375 1 2378 | 12378 1 18374 | 12234731 {2347811234678112346781 i i
tandard ! Standard | 37CL4 1 BCI2 F 33012} 37CUA | 13C12 1 13C12 1 13012 1 13012 ) 13012} 13032 1 1301F ) 13812t 13012
Naze : Nusber | TCDD ! TCDD ) TCDD Y TCCE ! TCLF 1| PCOD | PCOF 1 HxCDD | MxCOF | HeCDD § HoCDF I CCDD | OCGF ¢
| I i ] ! ! ] ] [ | ] ! i i

Monly I 1828341+ - | - 1@@35!1 - + - 1 = | = | = | = 1 = 4 = 1 = t < =
i 1 i | f ! | t ! | ] ! f ! ;

ID/TCOF IEPR 1833-11 Q.12 1 - 123 1ei®) - 1 - - f -t = bt - =t - :
] i i ! | i i | j ! ! ! | } i

L1 A e = B S IR B Y.~ N N I T B SN S S TR S T R . S AT R
! i t } I | ] ! 1 i | f-——-1 | |
DCDO/F 1 121891 | 01831 - 1SRRIV I -t - | - | - | = 1 - 18281 - |
} ! ! i } ! } ] ! i ! ! | | -~

« T-0 :/0;033-,4 8.850 1 - 1 @.125 1 @.@%0 ! : 0.125 | 10,125} jQ.1851 - 1@2s) -
i { ! 1 ] ! I l ! i ! fomememe i

NI | 1822%8-31 - 1t - § - | - jQ@@se! - 19.8531 - i1@gex@t - 1 - 4 - | =~

‘al ng Int Std addedi g ¢/ |

l 0 J | 1/ |

by vy A

sternal Std 2 /_Z,f[/j_i_//q

Microliters Internal Std/sazple _&é

Microliters External Std/sazgle

) ! Concentration of Native Standard Cczcorent (na/sicroliter)

Native | Native | ! ] | 23467 1 12478 23478 | ] | I ! ! ! !
jtd Nase | Std Mo, | TCDD ! TCDF | PCDD | PCDF + PCDF | PCDS | HxCDD | HxCDF | HoCDD | HoCDF 1 2CDD ! CCDF .

1 ! ! ! 1 ! [ ] | | i t fommmmem oo
DDenly 11ORIW-2100K81 - | - | -V - 4 -} - -} - 1 - 4 - 1 - i

I | | ] ! ! ! | i | I ! ( | !
:DD/TCDF lEPR 183541 Q.80 1 Q.81 - | - 1 - 1 - 4 - 1 - 1 - | - 1 - 1 - 1 i

| 1 | 1 l ! i ! ! I ! | I i :
-0 CDO/F IEPA 1848-21 Q.03 1 9.950 | 9.033 1.850¢ - 1 - | 2.650 ] 2,850 1 8,333 ) 0.850 | @,25¢ | o.e52 | :

! ! | | | ! ! | ! ! ! 1 : ! :
NIEMS 1 1820%-41 - 1361 - (a6l Qes!1dew! - 1ORRET - 1 - 1 - 1 - :
tal ng Native acded | ! ! ! | I ! | ! i | | ! !
ative spike std # ___ Microliters Native Std/savale =~
8/0C @ Lab blanks _-_/_ _ per ___l__ samoles List sample numbers and recuirexents

Matrix blanks __m ~ oer ____ samoles (if szecified oy conmtract) for GA/OC: .

Native sptxes _p _ per ____ samoles - e

Duplicates -d._ [er _____ sanples Gther(detect. liait verification,ect): — -
cecial Preg Recuirements: ___ g1gest:on with ceemeeer 2 Other d¢ipestion conditions ___ .

. Betrle entracticn g, 2ox0iet o2 /
T othertsescity T T S errte

rms egecifizs: Column: 4 fusieemy tre 2378 coenifie TIDF) _oo DB2ESiZemy 2373 VILF soecific oniy  Cineer

Stds recuired daily:

;’_{I‘me

_ Lowest cte cunve verter

Data recutrements: /(_ O-:gq1nal chrczatograne

Daty rust maten crevions foemat
ldescrite 1 zetarl)

___ Detection limit vemificaticn



ATTACHMENT E

INTRALABORATORY SAMPLE TRACKING FORMS FOR BREHM LABORATORY
ANALYSES OF U.S. COAST GUARD EXTRACTS OF SEDIMENT SAMPLES
AND OF SEDIMENT SAMPLES RECEIVED FROM NUS CORP. FOR PCB



SNMPLE TRACKING FORM
Lab Prep Notebook No. /Z¢

Project: K/WA‘M# &w{/ /J)Cﬁ Pages /0-//

Lab Analysis _Notebook No. /a0

Pages [to
71 /,_/ IYTERN S'.l‘l\pD RD SPIKE LEVELS
WSU Sample I Customer I.D. Samplo Typo Fampla-tietglit MM Date Prepared
» o /

Date Ana
UCL-L DF Mhre Mihre By 207 fhsy sl _spn
UL 2 5;’,';’6'(: / /4_/_1;44 MU{M fl}.\s 3 9,7 . 952 ,/\4 ,_]/{7,4% S-1¥-46
/{14 4-0-5 - Lo s 4}4/ - 541 ﬂ/;? ' J/ /%?f:/ 914K

e | i . . ' /
Sample Prep Accomplished Dy:jw{, /}{44’%/%///% : Spiking Standard: géﬁ (;///44&,47,////
hnalysis Mccomplished Dy: M‘y,zy,'g / J i

¢




Project: Kpﬂ/@@(%,/’;/«zsj
37

HSY Sample #  Customer I.D. Sample Typo

7l

Sample Veight

SAMPLE TRACKING FORM 2 ‘
Lab Prep Notebook Mo. /< // '{

Pages /'3

Lab Analysis li'otebook No. /0¢

Pages ) </

Grdo

I'ERN?L ST]\NDARD SPIKE LEVELS
/i cé}f’/(ﬂi-l’

MBS S /385 Sof et Gy 36"

Qé 0'7 L/A//n{L

NOCS— 0-/F -

Kt 5hon £

AWANL:

¢Af/‘

60
7

Sample Prep Accomplished Bys //y,_@,w/ £, /'N(Ma"‘ 0"//'

hnalysis Accooplished Dysg éwé(/

Date Prepared

Spiking Standard: agmc}%z //w‘{;&//
7 g 7




SAMPLE TRACKING FORM

/,[& Lab Prep Notebook No. /2.6
- 7 /’/ s Pages_/2 o/ /4 /T
Project: /u&/%/&/@/(/;/ ff._f'p7 Lab Analysid lotebook No. o6
! Pages Tes

-1TERN9L STANYDARD SPIKE LEVELS
HSY Sample I Customer I.D. Sample Typo  Szamplo Veight [),:p_g(%y/,y:_._,/,a !,,,_/
7/

Date Prepared Date Ana:

MEESTL 13K i e 475 s Ty s
_ — ‘ . ~ 77
ML S L306F Gt (e LY F b gk 5!
— . . i
MELL= OB+ - Ghnd - A /r¢ u/mlg g2
. . / ‘l;‘

Sample Prep Accomplished Dyzz/‘,/f,gl ,(7,/\);;/,/:./} ./,’//{@/w«// M%‘é‘: Spiking Standard: n%rz(f/%‘//ﬂé;/
~" A .
hnalysis Accomplished By: \) ‘/jw
)




ATTACHMENT F
TABLES OF DATA

RESULTS OF BREHM LABORATORY ANALYSES OF U.S.

COAST GUARD

EXTRACTS AND OF SEDIMENTS RECEIVED FROM NUS CORP.

FOR PCDD AND PCDF

SAMPLE



USCG/=%A  Brenn
Samoie Lab
L. N NO.

27 UEC B-t
3 (8,0) USC 6-2

Lad Blank USC6-@B

p

The designation ND incicates "None Jetaciec

TABLE 1

Brefn Ladoratory, Wricht Siate University, Davien, Chic 43433

. . . . Resulis of HREL-LAYS zralyzes of samnies for Teiralhlorinated through
CeaChiorinated DIBENIG-0-DIOKING {CDDs), DIBENICFUARNS (CDFs), &,3,7,8-TETRA-COD & 2,3,7,8-TETRA-CDF

Concentrations Fourd (nanograms per total samole) a.

%Fac  Xec %Rec x3ec

) of of _ ot of
a7 13@52 Surre~ Total Jetal Teval Tosal Total 13Cl2 2378 37CI4  Tetal Total Tetal Todal Tetal
Tetra 2376 cate  Tetra Penta Hexa keovz Octa OCCD Teira 2378 Teira Pemta kexa Hesta Octa
TCOD TEDD s CDDs CDDs £D20= <CDD TCF  TEF DOFe CDFe (Fs (OFs  LoF

ND 1256 98.2 ND N ND  R.472 @.7BR 124,38 LT 1358 4,7 .2 LB LE A3
2, &8l A2 @5 @it J omd

N e, 1643 ND ND ND @.592 9.98R 124, 5,91 15,2 233 3E9 B9 es 1,13
2,377 9.8625 2.143 @.38! S il

N 36.3 94 ND ND ND ND N  40.7 ND 55 ND ND ND ND ND
@.3311 0,0480 @130 9.538 @.1%2 A77 2.8332 @.2371 9.0772 @.{71 Q.547 @, 349

ir excess of the minimum detzctabie conceniration wnich is listed directly helow

the ND desigration.

b. Unless otherwise indicated, the concentrations listed for 2,3,7,8 TCDF couid include contributions from co-eiuting TCDF isomers.
3 c

e. The internal

standard repion failed to yieid a value because of chemical interference,

The native regions that were to be calculated by the failed internal were calcuiated by using
the nearest non-interfered internal standard.

t

v fraa

oSN




TABLE 2

Brehu Laeratory, wreight Stale University, Jayiom, m*n 43423

-

fesuits of HRCC-LAMS anaiyses of sawoles for :e'ral.hxormated throush
Getalhlorinated DIZENIG-o-DICXINS (CDDe), DIBENZCFURANS (CDFs), 2,3,7,8-TETAA-COD & 2, 3,7,8-TETRR-COF

Concenirations Foung {nancgrams cer gram of samole or parts-per-biliicm) a.

=
#rRec  %Rec %Rec %Rec Q- ‘7[ /y ﬁ
of of of of
NUS/EPA JIrehe 2378 13012 Surro- Total Total Tofal Total Tetal 13012 2378 37C14  Total Total Total Tefal Tefal
Szrmis Lz Tatra 2378 gal2 Tetrz Penta Fexz Hentaz Octa OCDD  Teira 3378 Teira Penta Hexa Hesta [Oola
I.03. NO N TEID T {0e (°De <CIDs (0D DD TCDF  TCDF CDF: CDFs CDFe CDFs  (OF
13852 NBCS-3 | ND 3E.8 TLA L) M) @.203 8.675) .82 33.2 @474 TAT AT 154 1,03 B.482 @32
2, @23 : d W3Z 2. W55 " ‘
Lab Blank NECS—2-3 ND Z4.6 3.4 ND ND N ND f@. @ees | 33.2 M 582 ND ND N . AN ND
&, 2097 0. 2008 ©.9929 98,9223 %, %62‘| ’ 2. 203 2. 2004 0. 2020 3,045 Q. 3243 0. B8
13858 “NBCS-1 ND 44,5 l@e.2 ND W 8.352 8.573 2.89 19,3 @.73@ 73.8 383 TE3 131 8628 8.673
2.9339 2.0331 8.8374 [ j
13867 MECFS PO Sa.3 125 N0 W RUTE 8272 .3 BAZ 8486 532 AT LS: 2.2 8.3 238
2. @al 2. 9233 2, %051 d i' g
Lab Blank NBCS-98-F ND 32.1 3:.4 N D ND 8. 0834 2. @782} 258.7 N E7.4  ND ND ND ND ND
2. 326 3. 082c 8. @%IS 9. 3182 j 8, #8c3 ¥, 0029 9.0038 9.9887 3. d@cs 2,9283

a. The cesionation ND indicates "Neme Detected” in excess of the minimum detectaole concertration which is listed direcily beicw
the ND designation.

h. Unless otherwise indicated, the concentrations listed for 2,3.7,8 TCDF couid include comiritutions from co-eiuting TCIF iscmers,

A=~ 110 coe -y,

300G w4 3% |
R T R



Resuits of HAEC-LMS fnsl

TABLE 3

Bream Laboratory, Wright State University, Dayton, Chio &

ysas of Exiracis for 2,3,7,8-TETRACSLORIDT MENTO-9-DI0XIN

USCB/EPA ‘ N
Samole Alicuet ng TCID Instr. Ion Int. Ratics  Sur. ion Intznsitiss a.bh,
Nuater of Tetal Mess. DL 10 Date Time I2/322 332/334 Reo.? = Rre 7 orcs: 332 xS
27 2.7203 XD 2, Q851 MEETm 2a2EAd llsis 281 38,8 -l iTedd -T7,82<R3 -4,33-@4 (3705 1L AQE+E 1, 7SR
{8, C} .2 AT Q. ¥ET7 PEITE SRS L3iiE 2,73 1B4,% 3,593 -l IEAR -l TR 142548 -3, 5405 -4, 55
L3y Slamk A28 ND 2,230 MEZTE M98 153::9 2.8 94,1 T 825+@3 5, 25D483 2.33E+04  B.GEEHES 5, 4I5S 1L iETeR

s exponeriial notation (for examnle, 7.888 +25) inoicstes

i TnE notstion ussg here fo desipnate ion intensiliss ls 4 ' tien
a facior ¢f 1@ raised to the power of in2 numoer following E.

e TuEGEr preceving £ should be multisiiag ov
Se, the desipnation 7,B88E-85 indicates 762, 4.

b. A regative sign oreceding the peak infersily vaiue cilec indicates thai no resoonsa was ooserved at that m/z which exceeds tne
noise level Oy a factor of 2.5 or greater. The numper following the repative sign is the cbserved moiee ievel at that w/z.



TABLE 4

Ireny Ladoraicry, wrighi State University, Daytom, Unic 45435

-

Resuits of HAGC-LAMS Gnalyzes of Sxtracis for 2,3,7,8-TETARCALOACDIBENIG-2-DICKIN

NUS/EPA

Samnie Alicuct PRB TTDD Inssr, Ion Int, Raties  Sur, Ion Intensities a.bh.
Numoer Wt. (o} Meas. oL D Datz Time 332/322 3i2/334 feo.d 322 222 27 328 332 I
12333 S.83 ND Q. 7933 MEITI BI2Ti8 180T 883 T4 -lLEIedd -l ZSeRd -2, LZHQT 3, TIELQE &, sES-S
Las Biank S.80 ND @, %007 MEEIE 282255 L3 .89 SQ.& 2,383 -6, SE4R3 -l efeds BLIRSSES 3,370 L, 1TE-eS
135833 11,73 N 3233 xSETm ¥iEes 142 235 1M E -3, =0 -LTIHE 2,557 .25 £, 37TedS 7.26E-gS
13567 14,47 ND . a7 mG2Tt ¥CiS2E 15:3l 8,77 183 -LTEEE -L,E -, 1580 S 1SES LTSS T.iATEeS
Lag Blank 1.2 ND  9.8Q25 WMSESH @T2@de 13119 2.8 92,4 -2, EZ+d3 -2.B5493 -D.SE4QT L T7IELQT 1,95+ 23T

3. The notaticn used here to designate ion intensities is expcnential notation (for exampie, 7.80E +@3) indicates the following:
The number oreceding E shoulo be multiplied by a factor of 1@ raised to the power of the numoer followirg £.
So, the cesicnation 7.8QE+ES indicates 780, 8@

5. A regative sign oreceding ihe ceak intensily value cited indicatas thai mo resoons2 was ooserves at inat /z which excescs in
roice level by a factor of 2.3 or greater, The number following the regative sign is the observed noise ievel % that m/z.




TABLE 5

Brenp Laperatory, Wright Siate Univereity, Dayien, Chic 43433

fesults of HAGC-LRMS Fnalyees of Extracts for 2,3,7,8-TETARCHLGRODIBENIOEURAN

U3CE/E~8

Sample Aliouei g TCOF . Insir. . Ratics Ien Intensities a,b.
Nuzcer of Tetal Meaz, DL ID  Date Time 304/306 34 ki3 2st 3i ;
T @, %2¢@ L7 MSEIR 242388 11:46 Q.8  4,332408 I.03Ed6 1LIATME L 48E-¥ i
{E,C} Lzed L9t MSEZB 842385 13313 ¥,82  2.5ISHMR 3. 13E406 B, 17IART B3R t;
L3y Blzmk A2¥R ND 2,233 MSZTE 82380 15:1Q TR CRIEX NG Sy X {
i Tne motafion uzed here fo Cesignale ion intemsities is ewoomential neta' ion +&) inciczies the Tolicwing: 3
e numzer recefing 2 osmowln he :u tiplied by a facior of 12 raised 2o iD Follomwing S 1
- o i

v

ot b ; L =~ N Y i
e cesignation 7,80E-25 incicates 782, 2. i

b. A mepative sign greceding the peak infensity value cited indicates ¢hat no resoonse was observed at that m/z whicn exceeds ine
noice jevel by a factor of 2.5 or oreater. The number foliowing the negative sign is the observed noice level at that m/z.

c. Uniess otherwise indicated, the concentrations listed for 2,3,7,8 TCDF could incluce contributions froe co-eluting TUDF iscmers. ;
i




TABLE 6 |

{
1
Brehm Ladératory, Weiznt Siate University, Davien., Chic 43433 "
i
desuiis of HIFAINE Analyses of Ixiracis for 2,2.7,8~TETRACEORODISTNISFUANN .
Yy
NUS/EPA g
Samnie Alipucs =2 JCF ti : : ‘
Numoer wi. (2] Mess, i A
1232 PSR ¥
S . 7 & TS
FORIFCI MY K
14.47 3,428 MS2SB 051386 = l
|
L33 3lznd 15,88 AD 9, Q85 MSESE 252866 12:85 -7, 753 -3, IEweE -3, 98-24 1835+ *
3.  The notation used here to de=1:mate ion intersities is exnoneniial notation ifor examoie, 7.5 +83) incicates the following: ,
Th2 number orecesing £ shculd be muifiolied by a factor of 14 raised to the power of tne numoer follewing E. :
23, the desigraiion 7. .§3E+05 indicates 780, 329, _
S » creceding $he oeak intansify value cited incicates that no resaonsa was odserved at inal m/z which exceads ine ik
5 factor of 2.3 or greaier. The nuster Tollowing the nezative sign is fhe opserved noizz level ai that m/z. 1,
c. Unlsss otherwise ircicated, the conceniraiions iisted for &,3,7,8 TCZF couic incluce contriButions from co-eiuting TCDF isomers.




TABLE 7

y, Dayton, Onic 43333

it

[
>
[

rehs Labor

-

or UGLE/EFS

bd
H

umGE "y

IPee)
il

Lt
- - -

TCID

37Ci4

37Cis TCF




TABLE 8

o= Recovery +— SiC Jev)

-7 (33 Tomn $EThL ToT 1T =

i e iltrel wdld iLo4 (e lolld WL
2 sl = s s ctem 3 83 misA S
W8, Z-/- 3,8 ERi.ge/-liTLE BLLER/-IAE




paTE

d8/29/85
dL/23/88
/A
¥S/0E/ 58
85/19/85
45/13/88
@5/28/85
Q5720785

S0L
Y

PEALY 2
1849 - |
PEAIX 2
1543 - 1
PEaIX 2
184 - 1
PEAIX %2
1849 - 1

TABLE 9

BAE<M LABOAATORY, WRIGHT STATE LWIVEISITY, DGYTON, CHID 43438

SUMeARY OF 2,3,7,8~TCDD CALIZRATICN DATA

MEQSURED #F

NATIVE

8.83
8.8
8.3

==

2. 83

SURRAGATE

N ¥
NATIVE

Q.82

3,82

an

8,52
9,82

895

SLR

¥G2IE




—

TABLE 10

BAZHM LARORATURY, WRISHT STATE UNIVESSITY, DAYTON, GHID 43433

SiMwORY GF TETRA TO OCTR CDD AND COF CALIERATION AF AND MERN W

bAvz 37Ci4 TCOUF 37C14 TCDD 13C12 TCDD $2C:2 DD TCOF TCDD pPCDF FCDD HXCDS RXCDD HRCDF <5000 OCOF GCT4

“ON CURVE 2.47 Lt 2,25 ITheSeR 2T L1 Q.82 278 A3 @.T7 .33 AT LE: A73 2.:8
pas23/85 A7 1.5 2,43 LTTT W19 %83 .86 Q.47 AT. Q3 453 LB 472 &3
85/8C/86 &35 PP 13 gReveR LIBOA8 73 947 BID BI2 L2 LI LTS LS ] !
85/15/88 LT7 L& L.57  2RRes3R.ZR L5 38 878 45 AT7 AT & 1B A2 AF L ‘ )
a5/zeses L8t 1.06 1.87 2R32274.77 1,15 .83 @.7: 9.3! @863 8.32 3.5 l.ed &34 2.3 i ;
|
ﬁ




Sample Summary for TCDF - OCDD 2378 TCOF, TCO

TABLE 11

1

Custcaer 1D 27 w3U 1D 1sC 6-¢
Date: @5/2%/88 Tipe: 11:44
Aun No. {T04388 File 22
Sameie Size  Q.2008 iclal samole Injeciion Amouni 2.28@ of Zamols
Ingirument 1D MSCSR
Soike Levels 37014 TODF 37C1é TCDD 13012 TOOD 1234 700D (3012 OCDD
3.4 NE 24 Ng 1.2 N8 31N 1.3 N
Internal Standard Summary
/L MAX TIC 2 TID Ratio fecion Rescyvery
3i2 7e3L B ® I 133.4
o] 1388t 5= a8
ok 1426 % 122.5
i34 a2z T .
=2 1eigs 17 124.5
334 17422 17
478 3528 77 124.9
47¢ 04t 98
2378 Iscmers Summary ng Leveis
M/Z  MAX TIC % TIC RRTID RESION  VALLE  mDQ
241 21669 73
384 45782 10@
3% 36533 1@ .81 TCOF 11,727 Q. 00@
257 158 -R
e 33 -2
322 255 -30 e.@+ TCOD 2.0 .85
TCOr - GCDD 2378 TCDF,TCOD  ng Levels
TCOF TEDD PCDF FCOD HXCDF HXCDD
41,7 ND 26.6 ND 11.8 ND
ENOG 2. 8322 2. 8828 8.150
CNDR 0.0322 8. 8826 2,159

INT
Isomer Summary Report

HPCDF
.82

HOCDD
8.472

acoF GChD

9.5329 @. 788

M1 MAX TiC % TIC RATID RAEGION PKI PK2 PK3 PX4 PKS PK6 PK7 PKB PKZ P10 PL1 P12 P13 Pi4 Bt3 FI6 BIT P18 P19 P2 SUMP

241 236 45

K] 45%5 99

3% S7esd 39 a8t TOF
257 13268t -!

30 1283 29

322 533 4 1.92¢ TCDD =7
ers gbe2e 3t

338 18413 93

340 28707 93 e.B4 PUDF 4 93 23 &2 13 14

29 6545 -8

354 1323 -3 0.9+ PCDD =3

355 1272 -12

31t 049 -15

374 %9t 99

376 7331 93 1.27 HXCDF 373 & 27
327  46e982 |

330 9 -9
392 368 -1 @.0d« EXCDD  -I3
ki 6679

4
408 2641 @
419 1304 98 1.83 HPCDF - )
261 7357 3

428 73 %

426 233 593 Q.8%+ HPCDD 78 33
a7 782 2

442 813 7

bih 671 87 @79 OfDF 87
3% 91 15

458 339

459 686 35 Q.77 OCDD Ex]

93

2 18 3 38 28 z2

4t

54

3

w

9 18 33 7 99 {8

14

1

~
o
k™S




TABLE 12

Samnie Summary for Change Native-Interrai Sid. &
Cusicmer 1D 5 {B,0) WU 1D Use 8-
Date: 3&/23/86  Times 13:28

Aun N, CTCad81  File 3 3

Samnis Size @.200@ totai sample Injection Amount &, 28@ of Samnle
Instrument ID MS23B

Saike tevels 37C14 TCDF 37Cl4 TCDD 13Cie 7CDD 1234 TCDD 13Ci2 OCDD
2.4 N5 2.4 N6 {. NG 2.1 N6 1.0 NG
intermal Standard Sumwary
M/I  MAX TIC % TIC Ratio Region Reccvery

-y . —p

o

2 28261 3 .20 37014 TCDF 1942
323 14885 %3 9,2 37Cié TCOD  l64.9
CCCRC T PR S B A R 00 sk G o IS
6 sagsig -
322 IETEL - dTE 1234 TOm -8dle
34 ddaded !
&7 BE8i 28 478 L2 D 1540
57 73 R

2378 Isomers Sumary ng Levels
/2 MAX TIC % TIC WATIO REGION  VALUE MDQ
241 28157 29
304 26043 98

3 %7 % e TOF 5.3 0.0
= e S
2 B 4

3z 1436 -1@ @.¢8+¢ TCDD a.0de 2.2

Cnange Native-interral Std. ®F no teveis

TCDF 7CDD PCOF PCOD HXCOF HXCDD HRCDF
23.3 ND 33.9 ND 25.9 ND 2.6
EMDE 8.0655 Q. 143 0,551
RV 8.2656 0.143 8.36!

INT
Isomer Summary Resort

M/T MAX TIC % TIC RATI0 RESION  PHI PKZ PX3 PX4 PKS PKE PH7 PKB 7X3 PL@ P1L P12 R13 P14 PIS PI6 P17 PL8 P19 2R SUMP ‘

241 28116 3@
394 ap3el 38
306 31842 99 @82 TODF 72 029 57 30 8 1t 57T 33 35 &
257 28337 -t

2cd 3@ -3

3¢2 1341 -4 Q.00+ TCDD ~4

ars 13928 £

338 27351 98

348 4468 93 8.0é FCDF 4 93 34 13 13 i1 3 4 47 32
291 2660 98

354 2383 98

356 2313 7@ .43+ PCDD -5

a1 9823 43

374 21378 39

378 17833 99 (.24 HXCDF 89 & 25 3 & 7 8 U1 &7
327 438138 !

338 Sia4 -4 @, @3« HXCDD -5

332 2381 -3

343 58 e

408 12312 26

41d 3891 75 1,13 HPCDF T &

361 5581 3

424 %8 43

4 7 3% 1,98 HPCDD 57 %
a7 644 &

i 1538 33

444 93t 93 1.84# GCDF 3
335 e

438 3

458 518 3% 1.9i% OCDD 9%

HPCID oCor GCDD
8.3%2 113 8.368

387

=

r
D
(Vo]

-

(¥3]
-7
[

(-]

137

164

(¥ ]
(2]




TABLE 13

Samole Summary for TCDF - GCDD 2378 TCIDF, TCDD

Customer ID Lzb Blanmk Wal 19 LsCe-ak

Date: 04/c3/86  Time: 1C:12

Run Ne, 70450032 File # 6

Sampls Size @289 total samoie intection RAmourt 3,288 of Samole
Instrument 1D MSCIB

Spike Levels 37C14 TCDF 37C14 TCDD 13C12 TCDD 1236 7TCOD 13Ci2 CCDD
8.4 N6 8.4 No 1.9 NG 8.9 N6 1.2 N6
Internal Standarg Sumeary

M/T  MAX TiC % 7IC fatio Resionm Recovery
312 14863 A .M 37014 TCDF 55.5
323 8606 33 @@ 37C18 TCDD 34,4
332 3285 %5 &84 13C12TCDD 8.3
I3s 11286 5§

222 1?;{:5 'IS a.8%4 1234 TCDD 1ef.6
i) 1128 3

479 1776 - 95 @.65# (3CE T 487
472 ese7 57

2378 Iscmers Swmmary ng Levels
M/Z MAX TIC % TIC RATIO "REGICN  VALLE DO
244 22383 -1
304 e -1

30 433 -8 0.« TCOF 2.008 233
e=7 2315 8
329 e 18
322 Iod R 1,34+ TCDD 8.0 @.a3!
TCOF - GCOD 2378 TCOF,TCDD  no Leveis
TCOF TCOD PCOF PCOD HXCDF HXCDD HRCDF
ND ND ND ND ND ND N
EMD3 Q. 937! 8. da6d g.977a 8. 132 a. 17! 8.338 8.547
R e.lse 8,377 2. 129 8. 146 8,239 2.358 1.64
INT

Isomer Summary Reno

HRCDD 0coF GCoD

ND ND ND

8.132 8,349 8.177
1. 46 8.353 8.246

rt
M/I MAY TIC £ TIC RATIO REGION PK1 PK2 FK3 FX4 PKS PRE PKT7 PK8 PX9 P10 PUY Piz PL3 P14 BIS 015 BT L8 PII PE3 SumP

L 22857 <8
384 Sie7 1@
396 433 92 1,13 TODF -3 -9
257 3#75 -1@
329 2%y -2
322 1283 -3 8.9+ TCDD -3 -

a7s 473 -cB
338 2 -28
348 353 -18  8.98x FCIF -18 -78
23t 382 -3
334 165 -3 9.29% PCDD -7@ -g3
35 218t -
311 3618 -2B
374 482 -2@  @,@0% HXCDF  -7@ -20
376 747 -38

27 328e7 -2
a3 {281 -13 @.90¢ HXCDD  -13 -3@
392 2468  -13
343 goz -2
408 12635 -15
419 23%2 -15  0.@B¢ HPCOF €@ -8
361 3550 -ce

424 374 -13
426 773 -5 0.8+ OO0 -} 5
379 313 -3@
b4z 281 -8
b4 229 -0 @.20% OCDF -88 -29
395 a7 -3
458 165 -3

460 136 -2 @.¢d+ OCDD -7¢ -2

@




TABLE 14

-

Samole Sumsary Tor TCIF - CCOD 2378 YOIF, 700D

Custcmer I 13853 wSU II NECZ-3

Date: @2/35/88  Tise: 18:07

Fun No, CT0A357 File 87

Sawnia Size 13,87 pras Inrection Amount @.10¢ of Zample

-

Insrument 1D #5253

Soixe Levels 37014 TCDF 37004 7TDD 13012 702D 1234 TCDD 13C12 OCDD
i 4NE AN 1.8 NB Ll NG 1.3 N8
Inizrnal Standare Summary

Y TiC 2 TiC Recovery
3 75,7
sese 59 7%.4
ELE =3

]
A3 i@ Q.74 1234 TCOD 8%,

334 19577e 7

472 1313 8@ Q.65+ 3Ci12C0 88.2

872 1735 85

2378 Iscmers Summary PR3 Lavels
M/ MAX TIC £ TIC RATIO REBION  VALUE MD@
281 9ries 12
304 50083 !
388 73971 1@ 4.7 TCOF 8.474 8,008

a7 Sisg: -3

a2@ ieds -ig

322 pi2 -28 O.®e+ TCDD .2 3.0

TCDF - OCDD 2378 TCDF,7CDD PPB Leveis
TCDF TCDD PCOF PCOD HXCDF HXCOD HRCDF HeCDD &Cor 0CoD
4,087 ND .64 ND 1,83 @.:283 8,482 2.875 &, 420 1.82

21 @.9093 4.3164 @. 9038 2.9 8.0148 8. @eas 9. 0268 2. 9322 9. a3t

C.‘&_l?ﬂ 8.9172 8.2693 2.8328 3. 8313 9, 8181 0.10a @. 2225 @.0268 2.1984 @, 8501

IN

Isomer Summary Sencrt

M/ MAX TIC X TIC RATIO FEGION  PHI PK2 PX3 PH4 PKS FKE PH7 PK8 PX3 P1@ PII P12 P13 P14 PLS PI& PIT PIS Fi3 P2O Sy
241 166436 20

304 dgdzs 1@

386 11333 1@ .78 TCDF 6 28 9 63 7210@ 10 3B 23 21 31 2B M T B 4 -2 - 588
257 %435 -8
3 4464 93 0.2+ TCDD -5 -5 a
322 1576 -3
279 B83%2 2@
338 43313 B
340 76114 100 9.5@ PCDF 5180 22 6 {7 8 13 8 18 18 18 13 -5 - 252

291 2331 -10
354 2518 90
396 2087 8@ 1,33« RCDD -68 -18 2
311 750285 IS
374 cn9ss 38

376 ib40@ 98 1.28 HXCDF 8 5 7 & 3@ %3 48 & 15 I} 3@ -7 -2 339
327 72338 1
339 6933 62
332 2319 98 (.27 HXCDD 5 24 S5 -85 3 183
345 31184 13
498 14361 7
410 13%63 38 (.e2 HCDF 8 6 55 18 -5 -3 177

B G 7
2y %N _
6 B33 97 Le3 WD 86 T 5 -3 183
7 122 -W

Mz BaSL 9% i
W4 EW7 95 0W OCF %I 5 %
395 e676; -8

PR TR

40 62 W AR KD P -2

o
2
v}




TABLE 15

Samoie Summary for TCDF - OCDD 2378 TCDF, TCOD

Customer ID Lad Blank Wsu 1D NECS-¢-8

Date: 26/23/86  Time: 16:3%

Aun Ne. CT048Q883 Fiie # 8

Samole Size 12,82 oran Injection Rmount 8,388 of Sampie
Instrusent ID MSZSE

Soike Levels 37C1a TCDF 37C14 TCDD 13Ci2 7DD 1234 COD 13C12 oCDD
2.4 NG 8.4 NB 1.3 56 2.3 N6 1.3 N§

Internai 5Stancard Summary

M/T  MAX TIC % TIC Rajio Repion Recovery

31z 16306 43 .® 7014 TCDF .2

i3 826 33 9.8 T4 TODD 9.4

) 9135 9% @3 13012 TCD S8l

38 11855 58

332 2133 4 &8 123 TID 1247

334 11833 13

478 (788 &7 Tis 2 [z

472 236

2378 Iscmers Summary PPB {evels
M/Z MAX TIC % TIC RATID REGION VALLE MDG
261 20748 &
384 4556 =2

3% @7 -5 .+ TCDF 2068  9.000

257 2743 3

3c@ 713 -4

3z 183 -25 .99+ TCDD 8.000 Q.29

7C0F - OCDD 2378 TCOr,TCDD PPB Leveis
TCDF TCDD FCOF FCOD HXCOF HXCDD
ND ND ND ND ND ND

g8

EXDO Q.20 9, daes 2. 3028 8,082 Q. 0245 0.8223 8. 8243
CMDQ . 3823 0.2819 2. 2o 0. ¢0ce 8. 0843 8.8223 0.38243

INT

Isomer Summary fesort

M/1 MAX TIC % TIC RATIO0
244 28 B

394 4336 10

i

296 507 33 1,83 TCOF =33 -7
257 2743 -5
3 13 -3
32 183 -&5 Q.99+ TCOD -75 &3
273 883 -8
338 31 -40
340 % -40  9.00# PCDF -68 -42
23t 304 -40
354 157 -3¢ & %% PCOD -T2 -38

356 1723 -3
341 8145 -19
374 k6 -4@
376 714 -40  Q.08¢ HXCOF  -20 -49
327  3eike -t
338 1236 -40 0.09¢ HICDD  -38 -4@
392 2084 -49
345 815 -3
488 10649 -3
41@ 2331 -30 0.9« HOCDF -4 -30
361 3235 -8

424 o8 o#
426 e 83 O.51s HRCDD  -Be -30
379 338 -3
442 232 -g5
444 213 -25 Q.28+ (CDF =75 <25
3% 183 -4@
58 6@ B

469 773 % 8.85 0OCDD % -5 -5

]

[~ X~
Eati

&

GION PRY P2 PKI PK4 PKS DKE FUT7 4B PK3 P1@ PU1 P12 P13 Fl4 PIS Pi6 P17 P18 P19 P2R S

[¥a)
Oy



TABLE 16

Sample Summary for TCDF - OCDD 2378 TCCF, TCDD

Customer 1D 13828 Wel 1D NECS-1

Date: 93/15/86  Time: 14:52

Run Ne. ClC‘hi% Flie % 14

Sample Size 11,73 gram Injection Amount 2,109 of Sampie
Instrumert [D MSZZH

Spike Levels 37C14 TCDF 37Ci4 TCOD 13C12 1CDD 1234 700D 13C12 000D

Q.5 NE 8.4 NG 1.2 Ne 2.1 N6 1.3 NG
Internal Stancard Sumaary

M/7 MRX TIC % TIC Ratie Reaicxn Recovery
3iz 22‘72 58 @28 37Cis WX 7B
ic8 g2 93 2,23 37C:4 70D @R.2
a3z 9@67 B7 8.8 1012 70D 4,5
334 18852 &3

332 W67 93 @3 1238 LD ASi2
334 8% R

47 2673 MW A7 L0E X 1.3
&72 3igt 37

2378 Iscmers Summary FPB Levels
M/T MAX TIC % TIC RATIO REBION  VALUE MDQ
241 60223 35
304 104872 100
RE 137797 W 76 TOOF @.73¢ 9.@e0

257 T8 3
e 3 25
322 874 -25 d.00% TCDD 2. %8¢ 0.004
OF - OCDD 2378 7COF, TCDD PRR Levels
TC0F 100D PCOF fcoD HACDF HXCDD
3.63 ND 2.43 ND L3 8,352 2.
£#Da 8. 0831 8. 0074
£x0G 9. 20838 8. 2074
INT .

Isomer Summary Repo

HPCDF HPCOD OCoF - §E0D
628 2.673 9.679 2.8

/T MAX TIC % aIC RﬂTIQ REGION  PKI FH2 PX3 P4 PKS PXE PKT P48 PX3 PI8 P11 P12 P13 PL4 PIS P16 PI7 P18 IS P20 NP

281 135318 &=
B 1613l 1@

%6 139514 1@@ Q.75 TLDF 2 3 3 22 2@ &2 7 72 37 33 17T 67 35 19 432

257 79286 -2

32 684 -1 0.005 TCDD  -18 0
¥ 19 -12
a5 %W 27
338 TTME6 10 i
30 125898 108 Q.62 FODF 5100 23 2 10 16 6 23 22 28 254
21 IuB -5
3 Rt -3
[ 283 -5 LA RID -5 @
3L 4602 33
74 516 B
36 41382 39 L.24 WCOF 3! 67 10 28 25 W 47 15 9 33t
27 B1eA4 -l
3 8 7l
3J2  Abh 98 LZ7 WCID 15 46 14 16 98 189
3B 3m0 18
48 25225 10e )
40 2377h 160 106 HRCDF 180 13 T3 28 214
3B 43103 7
Ky 1313 B i
46 13087 3 L0 HCDD B % 153
73 1306 43
42 1540 9
544 16647 W 093 OOOF 09 %9
3 el 3
A 7ESE2 198
460 Be%6 109 .30 CIID 109 100




TABLE 17

Sampie Summary for TCOF - OCDD 2378 TCDF, TCDD

Customer 1D 13867 WSy 1D NECS-3

Date: @5/13/86  Time: 16:31

Aun Ne, CT043107 File 3 15

Samnls Size 14,47 gram Injection fmount @, 188 of Sampie
Instrument ID #S2IE

Soike Levels 37C1s TCDF 37C14 TCDD 13C12 TCDD 1234 TCDD 13C12 GCDD
0.4 N6 84 NG 1.9 NG 2.1 NG 1.8 N6
Internal Stancard Summary
M/7 MAX TIC % TIC Ratio HRegion Recgverv

By

312 14282 47 . @ 3714 7COF  S3.2
33 gice 33 3. JI7C14 TCOD 183.%
332 Soees it @77 1302 CDD . 4.3
34 X &
2 1% T &.33# 1234 TOIT 434.5
K- 3
479 43 75 0.%2 130200 sd2
47¢ 443 8@

2378 Iscmers Sumary FPB Levels
M/T MAX TIC % TIC RATIO REGION  VALUE MDQ
241 35475 15
304 49129 9
386 61431 99 @.80 TCDF B.426 0.000
=7 S -3
29 %% -39

32 433 -35 0.0e+ TCDD 0.200 0.004
TCOF - OCOD 2378 TCDF, TCDD PPB Levels
TEDF TCOD PCDF PCDD HXCDF HXCDD
2.58, ND 1.64 ND 224 8. 171
EMDG 9.0830 9. 2851
CI:.:?Q 2. 2030 8. 8861

Isower Summary Reoo

HPCDF HPCDD OCDF
0,343 8,272 8.3a8t

~ OCDD

2.92¢

rt
M/7T MAX TICZ TIC RAATIO REGION PKI PX2 PKZ PX4 PKS PXE PXT7 PHB PX3 P16 PL1 PI2 P13 P14 PIS PI6 PIT PLA P19 PO SUMP

241 131828 &4
04 116540 66

36 Q1862 9 8.77 TOIF I7 10 42 93 7 2 27 2
257 emme  -12

20 877 -7

22 1585 -5 @00 TCDD 7

273 186627 16

338 47785 9B

340 7B178 99 Q.61 FCOF 45 3 33 S 14 10 21 16
291 T -3

I U 9

M Bre 30 BWwEFCID -4

31 100845 &0 )

T KT 9 '

36 3609 98 124 HXCDF 35 82 28 20 98 S5 12 19
27 801684 -

3w e 87

% 2898 87 1.28 HXCDD 13 &2 @7

345 54034 12

408 26689 97

4(9 25817 97 1.97 HPCIF 97 1 4 25
361 64265 2

424 989 %

428 8747 3% (.03 HPCDD % %8
379 i838¢ 38

442 11833 %2

444 12813 93 .93 OCOF 23
335 27152 4@

458 N8 97

468 43258 97 8.9 OCDD 97

15 61 23 &7

[>)

(]




Bl -

TABLE 18

Samole Summary for TCDF - OCDD 2378 TCOF, TCDD

Customer [D Lap Blank WSy 1D NBLCo~-38-8
Date: @5/29/88 Time: 12143
Run Ne. CT044103 File 2 18

Samole Size 1.3 craa
Instrument ID #5238

Spike Leveis 37014 TCOF Z7C14 TCDD (3Ci2 TCOD 1234 7CDD 13012
2.4 N5 8.4 N& 1.a N6 &1 NG 1.8
Internal Stancard Sumary

Injection Amount Q. 183 of Sample

LoD
NG

M/1  MAX TIC % Vil Aetid Region secovery

3iz 1887 3% @ IJLis MF 2.4

35 1823 38 A.d I7TI4 TD %24

o] df6a 43 Q.3 (D12 DD =L

4 3¢5 48

33z 4154 1@ @, B4 1236 TCDD e8L.6

334 4529 '@

472 3! @z @.77% 13012 000D 36.7

472 433 IS

2378 lsomers Sumarx ZPR Levels

M/7 MAX TIC % TIC RATI0 REBION  VALUE MDA

241 434 -Da

364 o B,

306 29 -2 2. CIF 2.2 3.0e2

257 78 -72

320 47 52

3z 4 -53 8.2+ TCID e.%2¢ 2.923

TCOF - OCDD 2378 TCDF, 70D FPFB Levels
TCOF TC0D PLDF ACDD HXCOF HXCDD
ND ND ND ND ND ND

EMDG 8. 8@ @, d@a3 8.2038 4. 8d78 3. @a67 2. 8%
Coe o Qe 0.0023 8. ¢8:8 9. 2276 9. 2067 3.9182

INT
Isomer Sumeary Report
w1l #ax TIC % T"; #ATI0 REBION

24t See

384 113 -4

306 B3 -43 @, 28= TCOF ~43
237 17¢  -33

329 3B -3

322 63 -35 &.28¢ TCDD =35
275 269 -3

338 84 -35

358 189 -33  @.9é# PCOF =35
291 8¢ -4

354 94 -35  0.8@% PCDD =35

356 1475 -8
311 28363 -c9

374 406 -10

376 36 -19 0.8 HXCDF -0
327  839%8 -l

339 573 -15

392 373 -8 .28 HICDD -9
343 638 -4

48 49 -4d

419 83 -4 0.00« HPCOF  -49
361 138 @

424 % &9

426 111 80  0.83# CID 80 &0
379 232 -4

442 9 -4

444 80 -4@ @, 0« OCDF -4
3% 143 70

48 w9

462 $13 595 @.73+ OCDD ES]

PX1 PKZ FX3 FK4 PKS P46 PKT7 P48 PKI FI1Q P11 P12 PI3 Pta P35 P15 PIT P18 AL

HPCDF HCDD 0cor CcoD
ND 8. 8234 ND Q. 0782
2. 2364 @. 8263
. 2864 8. azes

3 Pz@ SuMe




TABLE 19

A3 SOPARY FOR TETRA THROUCH 00TA CHLORDITED DIOHING AND FURANE
T AT

8. CTOMROTY | FILE 3 41 STD CURVE # 2

TN AMOLNT 1,809 (L OF STANDAAD

TENT D MSESH

N STAADARD LEVELS N6 PSR U
CTCIF 37014 DD 133:¢ TCOD 3CIE 1234 13TIE D i
S BN LN 2

55'~|J

y
H
ath
4

nWO—ln

: l;u% -Huth
AN L3NS
SLEVELS N6 FIT A |
2, &40 |

NTENAL STANDARD SUreRsy
#Y TIC & TIC W10 TSI EEE T O&EWTF
3% %% M e TLF STk Z.a7
43357 W M I T T 113 Lol
855 B a.73 1miz OB
5i=é
40958 7 2,80 13C12 1234 4336362, M 7:3:266.67
1354 7
14568 33 @.75+% 13C12 OCOD 3378372, W3762506. 27
19582 %9 !
£ SMERY RSFORT FOR STENDARD |
mxtg? TI; AATID RESION MEASURED RF MEON ¥
S |
1538 . :
X378 93 .77 TOOF 1. 15 1.18
£43 B '
14643 33
18783 %% @.77 TCDD .8 a.82
e 9 i
12282 B !
1%36 B 862 POIF 2. 34+ 2.76 |
088 98 I
g738 B !
19506 3B Q.53 FCOD 2,47 3.5
1373 17
b B I :
11827 95 1.28 HICDF 2,71 a.57 i
871628 t : i
T i
493 39 1.28 HXCDD 2.3t .33 :
e 97 ‘
17563 93
17363 33 1.8 HPCDF 2.5 2,67
2% %
7518 3
7226 93 1,84 HPCOD 1,28+ 1.24
1216 3
4561 B
4939 33 0.97 OCOF 272 8.75
1376 97 ‘
5898 93
8477 M 8.88 COCDD .33 2.88



34D SUMMARY FGR TETRA THAGUCH OCTA CHLORINRTED DICXIN
W0 1D 1340 - 1

@5/e3/86  TIME: 09:51

1 CT0432055  FILE 3 S8 STD CURVE % 2

TION AMOUNY 1.2@8 UL G STANDRRD

JHENT 1D MSesB

N

{77

. STANDARD LEVELS NZ PEX UL

7COF 37016 TCDD {3C 13 700D (3052 1234 13012 ThD
6 %o NS 1,8 N6 L1 LANM
SLEVELS NG BER 1L

4, 40
w*%‘iﬁ. STRNDRRD SUMMRRY
WY TIC % uC RATI0 REGICN MERELRED &F mEN F
7

4]

84342 33 AW IFIS LOF €.35 2,5
42557 3% @ 3vClé TLDD L% t1
S50 2@ 2.3 13Ci2 TIID

S44%8 1M

45955 7 @83 13Ci2 1234 447673, 33 713140,
54458 7

11718 99 @.7es 13C12 OCDD 2B257@2. 3Bw3752536.
16813 93

= SUMMARY REPORT FOR STRNDRRD
MX TIC % TIL RETID RESIIN MERSISED F O OMERN F

5753 97
22816 9
23528 .77 TR .18 118
738 8
14383 A
18181 93 @73 COD a.81 0.82
B3 %
12629 99
20868 33 052 POIF 0.73 9.7
ETE I
722 9
U711 98 e.62 PCOD 8.57 8.5
2343 12
13503 99
11958 39 122 HMCOF .5 Q.57
956314 1
745 97
575t 97 1.2 HXCDD 2.3 2.33
YR
18563 95
16387 98 1.06 HPCDF 3.3 2.67
&7 %
g5
7478 93 1.97 HPCDD L3 1.2
3% 2
4343 38
299 100 0.7 OCOF 0.7 8.75
1% 97
675 B

Sle3 ¥ .9t OCDD 2.2 8.48

4

7

TABLE 20



SARD SUMMGRY FOR TETRE THAOUCH G
A8 -

25/153/88 TiMEs (1:33
O C70432135 FILE %35
JTION AMOINT 1,008 L CF STAM
UMENT 1D MEZTH

INAL STANDARD [EVELS M5 PET WL

TABLE 21

GCTA CHLORINATED DIDXINS AND FURENS

= TCOF 37014 70D 13012 TTOD 1308

NE A4 NG L3NS A

TLEVELS MG FER L
PRt
NTEIMNL STRNSD SRy
% TIC ¥ TG RATTD AR

5729 100 0.9 I7C.4 TCOF

58-.84 100 Q.88 37Ci4 TLID
J3a8  |0@ Q.88 {3Ciz TCOD

7“080 1R
468 3 9.8 13C12 42
74008 3

3%

fe2ti 93 &.76% 13C12 OCID

16122

59
e SUMMARY RESORT FOR STANDARD
WX TIC X TID MATID RESION

7188 B/
28837 39
38856 9 A78 TOOF
TR OB
21158 B
26c04 39 Q.81 TCOD
3738 37
15386 99
24720 99 d.82 PCOF
N 93
9512 93
15122 98 Q.64 PCOD
25361 12
idle B
14341 93 1.24 HXCDF
810197 {
g 93
8483 39 1.26 HXCDD
§57¢ B
2438 19
22844 99 1,07 HPCDF
a8 38
{%i8 33
18944 39 .26 HPCDD
1386 92
5479 E]
D4 3/ .93 CCOF
26 93
523 33
5398 39 Q.88 O©OCDD

5D CURVE 4 2
ARD

2679963, 20 7131246.67
2384639, 533762506, 07

ICASURED) R

.16

g.88

2.7¢@

@. 45+

8.57

8.27+#

4, 16#

.82+

9.97¢

1. @@%

MEON

.18

8.8




TABLE 22

37D SUMMARY FOR TETRA TEROUCS GCTA CHLORINGTED DIOXING END FURRNS
Asd ID 1849 - ¢

83/cd/86 TIME: 19343

2 70432188 FILE # 53 87D CUMVE % 2

TION QMOUNT 1,200 UL OF STANDARD

JEENT ID pE2S3

VAL STANDSRD LEVei S NG 763 L

TROF 37014 TLDD 12C1E TC0D 1201% 1234 12012 X

& BN LINM LM LIM

¥ TIC % TIC RATIO RESION NERSUAED AF MESN
46385 100 @00 370.4 TOOF 1.81% 2.4
{00 2.00 37014 TCOD 1.96 Lr

Ea
2
7
: L
53735 % @30 13Ci2 TCDD

6788 .

9?;;.:2 8.80 13012 1234 214794, 94 T131246.67
&/¥k

{2431 8. 77# 13Cle oCDD 2852274, 373762606, 87

AT FOR STRNDARD
RRTI0 RERITN SR OEW T

¥}
o .
B B o B

&.77 TLOF 113 1,18

.73 TCDD 3.83 8.82

8.6¢ PCDF 2.7t 8,78

2.6 PCDD 2. 41 @.51

HXCDF 8.63 8.57

1.28 HXCDD X 8.33

1.97 HPCDF 3. 85% 2.7

1.97 #CDD L. 60¢ 1.26

8,93 COCDF 2. 34% 2.75

r
Fré'
BRREBRBBL VWAL L - VBB VL VB VR WS

@.78 OCOD 2.3 2.38




ATTACHMENT G

TABLES OF DATA

RESULTS OF BREHM LABORATORY ANALYSES OF U.S. COAST GUARD SAMPLE
EXTRACTS AND OF SEDIMENTS SUBMITTED BY NUS CORP. FOR PCB




TABLE 23

Brenm Lzocratory, Wrighi Siate Universify, Daytom, Cnic 42433

o Resulte for PEE s
Concentrations Found (micrograms per Total Samolel e

% Rec
of
§/FA Frenz 6013 Total Total Total Total Tetal Sunmed [
iz3 Teirz Tri Tetra Penta FRexa Hesta Total
5 i 5 03 PL3s  PCBs  FCBs  FCRs FLES 3t
Jsca-1 3¢.6 T80 15} 2833 &35 T 2T 1

) Uscé-¢  127.1 4813 Se%8 4353 22!8 134 l5@74

lank USCS-9-2 88.5 0.0025 2. 8316 ND ND ND 9,982t s
Q. 020! 2.2¢0! 9.202! %

The desigmation ND indivates "None Defectad® in excess of the minimuw cetectabie concentration whicn is listed directly celcw
the M) designation, !




TABLE 24

Zronm Laboratory, Wrignt Staiez University. Daytom, Thic 4843%

Aesyiis

T
Concenirations Foung {micrograze o2 gram of szsnis o parts-ser-niliion) a.

% Rec
of
Grean &0i3 Total Siamen
_iz retra e Tesal
M. s *3s s
13832 NECS-3 1246 22 33z

Lap Blank NECS-9-3 58.37 2.200! 2,208! 2.000C 2.0092 2.2003 Q.06

13858 NeCa-1 38.3 1i4 98,86 £T.6 .9 9.386 243
13857 NBCE-E 7.0 2R 4.3 B.IOLe LM 124

oy

ol

.
'S

Lat Blank  NBCS-QE-5 4. 2062 0, 39¢c 2, 2001 9. 2001 2,000 3, 06

3. The desiznation NI irdicates *None Datected” in excess of the minimuw cefectable conceniration waich is listeg cirectiy below
the ND gdesigraticn.



TABLE 25

Samplz Suymmary for FLEs

Samole iD 27 Wsi 1D 5Ce-1

Date: 65/1#/85 Time: !6:!

Rlun NO. FCEME7  FILE 3 ¢

Sample Weinht .28 6 Injection facuni 2,222 of Saacle
Instrusent [D MSESH

Soike Levels 05 THD

12338.% N6
. o o
iniernal Stancard Sumsary
/7 Max Tif % TID 3atio Recion AElcvery

235 TSI ! W ® T 32,4
g9 %4 W
Total X3 fesuits FO¥ Lavels
Tri Tetra Pemia Hexa Heota
S 1Tk J|HE B8 .S
EMe
oG
Iscmer Summary fAenort for Sample
w/2  Max TiC % TIC Ratie Re:uon OK1 BX2 PK3 PY4 PHT RHE X7 PKB P2 P10 PI PIZ Pt
256 297528 1e9  8.82 - Tri 100 33 o6 35 62 I3 9B 1@ 100 93 2 2
258 363644 100

p

PRy
—
[&] -h~
2
[STX]
oy

230 453221 188 0,90 Tetra 2! B 26 12 TS £ 42 53 3¢ 3B 22 18 4 & 72 E @@ 3 12 g7a

232 3P6E% 108

325 251218 190 1.83 Pemta 3 67 24 3 32 42 3 3 25 7 4108 2 3 4 & 2 2 9§ AR |
8 15462 1@ |
3@ 365, 180 1,36 Hexa 37 7 15 Ti0@ 2 2 2 13 12 7 7 3 86 1% 3 13 1@ 2 3@ .
%37 1®

3% 1783 9 1.1 Hesta 60 12 28 4 4 93 60 3¢ 3 3 52 6 9B 450

3% 1478 8




TABLE

"

Samnis Sumsary Tor SC5S
Samoie ID 9 {B.C) WSl 1D ysis-2
Date: 85/14/86  Time: {8:!
fun NO. PCEME8  FILE § 2

Sampie Weignt .22 6 Injection Amount & 200 of Samole
Instrusent 1D MS2SB

.
-

Spine izyels D& TED
125082, N6
Intermal Stancard Sumary

m/z Max TIC % TIC Ratio Resicn Rasayary
7% SesSeE led 4. ¥ TED 1271
298  ITM460 le@
Total #C3 Aecuils FPM Layels

™ Tetra FPenta Hexa Hedia

#319 T3 AZZT 2218 1%
MG
£Mng
Iscmer Summary Report for Sample

m/z . Max TIC % TIC Ratic Repion PK1 PH2 PX3 PHS BKS PHE FXT7 FXB PX3 93% P11 HIE P!.:» p1a Py

236 Spo4Rd 108 1.2 Tm 37 58 18 68 2 32 % 1%
258 o753 1@

230 424737 1 8.2 Teira 18 4 12 4182 85 18 T2
252 481383 i

325 4483606 M@ 1,38 Penta 2 88 15 tz B 35 2 &
328 372182 1M

368 164178 1@d 1.17 Hewa Z 13 38 7 2 12

362 140633 1@
394 50i6 10 L.
3% 8358 100

&

Hesta 32 28 12 3 37 3 § 73

26

13
14
a2
63

I

JhJ

ro

1

o o

(23]
~J

43 7 ¢
12 128 &
14 & 8

2 1o im

J P16 P17 P18 P13 F2R S

2 e
9 53 8 4 =3
65 o
517 10 409
62 431




Samzie Summary for PCEs
Samoie 1D

Date: 25/14/88

Aun

Laa Bl

Saample Weignt
Instrument D MSCSE

Soiks Levels

a/z
A
=29
-

-

icva

EM0G
£nee

Interral

128853

......

2.2

De

Lank
Tine: 12:3

4
] Inject

-

TED

3.8 88
1 Siancarg Summary
®3x TIC % TIC Ratio Region

128
b

.33 18

13 Besulls RN Lavels

T

Tetra

3. BE 2,815

Benta Hexa
ND ND
8. 2001 9. @081
. 2eg1 @, 200!

Isomer Summary Report for Sample
. Max TIC % TIC - Ratio Region .PK

mw/z
256
238
230
Zas

325
228
260
36¢
33
3%

TABLE 27

Usts-2-8

on Fecunt Q.00 of Sample

Recovery

730

Henta
ND
2, 21
¢. »at

5489 40 1.20% Tri 43
5131 20
1316 @ 8,83 Tetra s
2178 =|
{254 -18  @0.28% Perta -0
1258 -1
237 -1 Q.28+% Hexa -4
1636 -2
@5 -15  0,29¢ Henta  -13
312 -8

88,5

2 30
2 06 3 18 1378 25 & 421

PH2 PK3 PU4 PHS PKB PHT PKB PKI P1Q PLI P12 P13 P14 PIS PLE PL7 P18 P13 PER SUNMD
El



TABLE 28

J ’\fE
Irzzrral Siancare Summary

0 %70 Ratio Seciom Sencveny
R &% ¥ OTH 128,57
%
r-ta. -3 iesuits FPM Levels

Teira Penta Hexa Hepta
1% L3 223 5.93 Q424

EXn
CX03 o .
iscmer Summary Aencri for Sawpie

m/z Max TiT % TiIC Ratio Rsn'c‘n PR FHZ2 PY3 PX4 PRS PXB PX7 PKB PN P1@ P11 PL2 PIT Pté PIS PI6 RLT P18 519 P23 SIS
‘288 40%ET M L& T S 57 3% S5 B 48 3510 92 7 B 7 832
228 aipBaz  l@8
2% U5 88 e7R Tetr 7 7T 7T B 6280 4 03 27 £ W LI OB 4 4 82 E I O3 523
g8z laTszZé 1@
328 g238. %3 1.54 Fenta 3 ¥ 2% 9 XL E 3 4z T W O3 a3
328 4347 B
369 13188 f@@ 1.31 Hexa e 7 12 T7Twe it 317 & 2 2 4 {3 8 1! B a7t
36 1933 108
34 381 .95 9,98 Heota S 52 77 53 25 88 22 35 453
3% -1 B




TABLE 29

Szzola Summary for BC3s

Sample I La2 Blark WSU ID NELS-2-3

Ja a: kh/lé/&& Time: 13:18

Aun NG, PLIMES FILE 35

Sanple Weight 15,M G In jection dmount & (2@ of Saznle

Insirument (D MSCTB

oike Leveis Do 75D

(7]

3.8 NG
In..ar*a- arcarﬁ Surmary
A/t Msx TIC 3T :{ 3atio Region Recovery
55 52!??% 128 0.3® ¥ T R:
-::E TR R

Toval L3 Resuits M Levels
ri Tetrz Perta Hexa Heola
z,mz 3, 262! 2.7982 A e 3, 000
e
oD
Iscmer Summary Regort for Sample

m/z  Max TIC % TIC Ratio Rezion  PKI P2 PX3 PX4 PKT DX6 FKT D48 P43 PIR P1 P12 P13 D14 PIT Pi6 B17 P18 F13 P28 Suwp
256 4682 98- 2.8+ Tm 35 85 30 6o 1e 13 %% 25 378
e S8l W

23¢ 2887 97 @877 Teira 8% 33 28 2 £ 15 %8 & = 423
a2 3787

35 7933 %8 183 Penia 42 6 19 82 25 12 & 12 38 6 78 5@ ¢
38 4516 38 :

368 3023 98 1,48 Hexa 15 12 78 6 13 98 (8 # @ 7 9B 12 6 2¢ (3 442
36¢ 2164 38

3% - -2 R 1. Henta 33 72 45 B3 23 W N 382

3% 213 @




TABLE 30

Cannia Summary for FCOs

Sampie 1D 13828 WeU D NBLS-1

Date: 3E/14/65 Time: 1S:31

Run NO. pCoMa:7  FILE R 6

Sampie Weight 11,736 Injection Amount 3. 2@ of Sample ;
Irstrument ID MSZSH ‘

Soike Laveis D5  TYED N
125302.3 NS I
Internal Stancarg Summary

w2 Max TiC % Ti€ Ratio Reziom ':"‘"‘Y="‘y
) TS 1@ 0.7 D& TED 8.3
232 Z71%48 1

Tetal FC3 Zesuils POM Levels

ri Teira Penta Hexa Festa
4 285 7.8 2% 438

Iscmer Sumsary Reoort for Sample

m/z  Max TIC % TIC: Ratio - Repion - PH! PKZ PK3 PH4 PKS PXB PK7 PXB8 549 Ple P11 PIZ P13 P14 PIS Fi6 PIT FI8 FI9 P22 S0

256 63818 18 LW T 15 12 4 63 10 38 43188 41 & 3 27 449

256 638149 1M
2% 254338 1@ 8.72 Tetra 3 2 15 12 2 & 7 44 4 PS5 i00 5 8 12 78 55 2 12 43
2% 4 IR .
326 ecfer? 1M 1.E@ Penta 12 15 38 8198 13 2 182

328 137445 1@

369 838% 99 1.24 Hexa 3 7T 8 37 3 2% 1323 17 3 253

362 7268 B

3% T 1419 98 118 Heota 3 35 17 98 163

3% 1292 =8




TABLE 31

Sampie Swmmary tor P3s

Samoig IT 13887 Wey ID NeCS-5
Data: #5/21/656 - Tipe: 15:2
Run NC. PLEM3IS  FIiZ
Samele helgnt 13,47 G In
irsirument [D MS2SH

J E 1l U‘\

7
J2ction Smount Q. M@ of Samoie

Soika Laveis D§ TED

125908, 2 NG
Intermal ..anc;rs Suzmary

/2 "ax 7:0 % TIC Hatic Renicnm Jenavery
> R AT » =D Ky
:‘?E K
Total FL3 esulls oM -EYEF

i _;m-:a. Fexa  Hedta

TENTRERTNE LT L
EXD0
cina

Isamer Sumeary Reoort for Sample

m/z  Max TIC % TLC Ratio Rezion il
2% 15549 .82 Tri 63
258 152872 IN

©
g

PX3 PR4 PRS PXo PK7 B P9 pm P11 P12 P13 P14 P15 PI6
4 32 26 18 71 1@ 37 2 2 7

2% 58523 M 0.80 Tetra § 2 & 3019 32 & 23 3B 43 3 I 2 25 B8 ¥
&2 LUSd W

326 W7l M LS8 Penta 43 35 15 86 % 8 3 g4 I 2 5 & 2

3B BE333 12

36 332533 8@ 1.23 Hexa 18 12 81ie@ 7 18108 3 2 2 47 & 8 4

362 25813  tee
33% 2099 3% 1,00 Heota ~ 38 7 28 15 88 35 22 13 18 7 99 (!
3% 1968

n
(23]
[~



TABLE 32

Sampi2 Summary for FLI

Samnie 1D izx Blarmk Sy 1D MNCT-08-2
Date: ¥5/21/B8 Time: 13:37

fun NG, FCEM216 FILE 3 8

5 } t nies

1 E3

TpoovEry

£2. 4

s
Tri Ira Fenia Hexa Henta
0. 002 2 MeC 3. 3001 &, 2001 @,0228

Isomer Summary Sezcrt for Samoie
2 Max TIC # TiC Aatic Region PKI PK2 PYS P4 P

y RS
Len
s |
-
n
uy K
[ ]
hl
x
o
s

o A

T esh 7433 - 38 L3 Tri %98 35 Bl 23 3

238 TiZ3 98

£33 3813 %R .2 Teir i 8% @8 X g2 18 3
252 K/

328 432l 38 L& CPemia 45 2 12 &4 4@ 28 &2 3B B3 !
328 ce3l %

360 162 38  L.21 Hexa 2 1§ 16 82 {1 13 78 35 13 9
362 363 8

334 183 3@ Q.87 Fenta 57 38 15 67 33 %2 23 18 ! §
3% 165 %R




pgn _-’ﬂ_ﬂmV FOR TZTRR THROLCH OCTA

A0 1D 76332

. QE/ 14785 TIng: 1
PCEmEd File 2 3

'TIQN nHOWT B, 232 UL OF STANCARD

LMENT I MS—

AL STANDRAD LIVES N6 SRR A

1 TE8

.~NG L

£ LSYELE 86 FER L
I

NTERNAL STANZERD SumeRy

- meX TiT :’-uC 35‘1'1& RESION
180065 1@ Q7T £Il3 LT
i R )
£ Za3Y BPSAT FUR STANDARD
I’FX TiC % TIC RATIO RESION
650023
450008 1@% 1.84 Moro
gcS0ed 1M
400900 (9@ 1.56 Di

483037 1W
442803 120 1,09 Tri
215833 1M

288673 @@ Q.75 Teira
297254 leo
173206 1@@ 1. 44% Penta
143975 108
126343 10@ 1,19 Hexa
189718 1@
196467 100 1,89 Henota
90466 100

194176 108 9,87 Octa
128503  1e@

.. BABAT 198 . 1.52#% Naro
73391 1
64453 12@¢ 1,17 Dera

D i

)
l:.!

TABLE 33

ALOATNATZD DIGAING AN
RVE & ¢
ESED E OEN T
33011190, 00 65452008, 09
MEGSURED AF  MEAN RF
1.3 f.32
1.8 1.23
12 .12
2.6l 9.8l
2.33 8.33
8.33 8.3
8.2 8.2
g.22 8.23
8.%6 a.26
.17 @17




TABLE 34

WAAD SUMMARY FOR TETRA THROUCH GCTA CELORINATED DIOXINS AND FURANS!

AR0 1D TREE-2
Ac/2i/86  TiMe: 13118
0 PCIM3IS  FILE # 6 87D CURVE #
'TION AMOUNY 3,308 1L CF STANDARD
AMENT ID M5-25
AL STANDARD LEVELS NG PE3 WL
} 7L

NG
T "VE'_S B PR UL
5.8

NTEANAL STANDARD SUmMARY

MAX TIC % TIC RATIO AESION MeRSURES 9F ERN F
147543 @ @,35 6Ll TC3 ZIZ3.08.%0 ZitRig. M

17382 1MW
£ SWmORY SICHT FOR STANDRTD

MaX Vi€ % TIC RATI0 RESITN MERGORED RF MEAN RF

Jaede 1@
600080 12  Q.53% Moreo .12
400000 109
Sededd led @.30 Di 1,12
549782 1™
Se8?  a L¥ ri L33
233373 1
317811 18 .74 Tetras @.63
364219 109
232431 183 1.57% Penta Q.74
© 229765 199
165762 108 1.33 Hexa )
191956 1@
184574 1¢@ 1.@4 Henta 2.47
Soeée 102
100908 1M @.73 Octa 2.2
126000 W
D 84003 108 1.S2% Namo @.36
15Fem 1R

136433 13 1.14 Deca 8.3




MOISTURE CONTENT OF NEW BEDFORD HARBOR AREA SEDIMENT SAMPLES
RECEIVED FROM NUS CORP. AND ANALYZED FOR PCB, PCDD, AND PCDF

NUS/EPA
13855

138%8

13867

TABLE 35

Wsu
NBC 5-3
NBC 5-1

NBC 5-5

% Moisture

59%

66%

55%



ATTACHMENT H

MASS CHROMATOGRAMS OBTAINED BY THE BREHM LABORATORY IN GC-MS
ANALYSES OF U.S. COAST GUARD SAMPLE EXTRACTS AND OF SEDIMENTS
RECEIVED FROM NUS CORP. FOR PCDD AND PCDF




INIAM L M Iy Wl DML WALy DNVt LIV SN U WOV IsieE VLT

SELECTED-ION MASS CHROMATOGRAMS FOR TETRACHLORODIRBENZOFURANS

28:31 21:99 22:19 23:28 24:34 25147 26157
190 ) Y Y S U ST W VA WA G OSSN VU S GO VA W S SN AU SO S T ST SO0 ST S U SR N NN WY S WY SN S S S SRR Y U S SN VR SR YU Y N S T S S S S S e |
$ 306 198X=57058 't
9g 1 o
& 394 188%=45965
8 0 M M-
0 241 100X=299%16
78 0 A
# 312 19@X=27576
| 1 I
* 3%4 199X=87
50| | .
40
34
20
1g
4

150
SCAN NUMBER
HRGC-LRMS ANALYSIS OBTAINED FOR EPA SAMPLE NO.
FIGURE:

- R - - e e . - TS PN

ZO—

< A= NZ M Z



e m ey e e w R L A R e L Py O RV TV TR YO R A S - )

. . wa \
SELECTED 10N MASS CHROMATOGRAMS FOR TETRACHLORODIBEMZOFURANS &

23:28 23:42 24319 24:38 25:96 25133
139 M TG T S

N i i L. i 1 1 n PO L A L 4 a i1 SRR W S TR | i 1 1 i I i 1

$ 306 180X=56539

% ' R
& 394 108X=45782

8¢y o
0 241 199%=21689

79 . s
# 312 180%X=27

65 - __

58

FY:

3

i59 160 189 290 229 240
SCAN NUMBER
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