ATTACHMENT 1V

MRIER REPORT

Pdlychlorinated Dibenzo-p-Dioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs)
Analysis of Chlorinated PVC Samples

For The BF Goodrich Company
Technical Center

Moore and Walker Road

P.0. Box 122

Avon Lake, OH 44012

Attn: Dr. John Nikora

MRI Project No. 6415-A
December 17, 1991

SPI-01397

MIDWEST RESEARCH INSTITUTE 425 Volker Boulevard, Kansas City, MO 64110-2293 « (816) 753-7600




PREFACE

This report provides the polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzofdrans (PCDFs) resuits from the analysis of five
chlorinated PVC sampleg The results for corresponding quality control samples
including a laboratory method blank and duplicate matrix spikes are also
presented.

The samples were prepargd for analysis by Mr. Mark Clapp under the direction
of Ms. Kathy Boggess, and the HRGC/HRMS analyses were performed by
Mr. Mark Horrigan. Ms. Boggess performed the data reduction and prepared this

report.
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SECTION 1

INTRODUCTION

Midwest Research Institute (MRI) was contracted by the BF Goodrich Company
to determine the levels of 2,3,7,8-substituted tetra- through octachlorinated
polychlorinated dibenzo-g-dioxins (PCDDs) and palychlorinated dibenzofurans
(PCDFs) in five chlorinatgd PVC samples. The samplss included bar stock,
compound cubes, pipe, apd two chlorinated PVC resins.

This report presents the sample receipt, experimental approach, and results of

the PCDDs and PCDFs apalysis of the chiorinated PVC samples and
corresponding quality confrol samples.

sPi-01401
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SECTION 2

SAMPLE RECEIPT

MR received the five cb{lorinated PVC samples on August 27, 1991, enclosed in
a cardboard shipping coptainer at ambient temperature. The samples were
stored at room temperatyre in a locked facility until sample preparation was

-initiated.

The samples were desighated as follows, as described in a letter to Kathy
Boggess from Dr. John Nikora, dated August 22, 1991.

Sample Code Description

163-90-86-1 Bar Stock (grey color)
163-90-86-2 Compound Cubes (gray color)
163-90-86-3 Chlorinated PVC Rasin (white)
163-90-86-4 Pipe (ivory color)

163-90-86-5 Chlorinated PVC Resin (white)

MALAVREA1S 2 . SP1-01402




This section of the repol
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SECTION 3
EXPERIMENTAL APPROACH

t describes the experimental approach used to prepare

5 for PCDDs and PCDFs. The analytical procedures

tion included particle size reduction of the bar stock and
tompatibility studies were conducted to determine the

for extracting the PCDDs and PCDFs from the various

he most appropriate solvent and the five chlorinated

let-extracted with hexane. The subsequent extract
high resolution gas chromatography/high resolution

C/HRMS) analysis procedures were modifications of

L TION

the bar stock (163-90-86-1) and pipe (163-30-82-4)

pefore the samples were extracted. These samples

ctions with lengths from 3 to 4 in. The resin samplas

-86-5) were a powder consistency and required no

r to their extraction. The particle sizes of the
-86-2) were approximately 3 mm x 3 mm x 3 mm, and
tion was not necessary.

hmples were reduced on a lathe and shaved particles
t bag. The metal parts of the lathe were precleaned
Ct with the samples. The approximate size of the

m x 5§ mm.
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parad for PCDDs and PCDFs analyses, solvent

conducted. The objective of these studies was to
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material without dissolvir
that met this objective wy
only the surface areas of

g the material in the sample extract. Ideally, a solvent
buld accomplish a more exhaustive extraction than if
the various materials were extracted.

At ambient temperatures
appropriate extraction so

methylene chloride and toluene appeared to be

vents. Howaever, initial attempts to extract the five
chlorinated PVC samples with a mixture of toluene and methylene chloride
proved unsuccessful. Thp resins were partially dissolved by the solvent, and
attempts to solvent-exchange the extracts to haxane for extract cleanup resuited
in precipitation of a white|solid mass. This observation was attributed to the
presence of methylene chjloride which was used to promote swelling of the
materials. Subsequent aftempts to extract the resin samples with toluene and
with hexane/methylene chloride mixtures were also unsuccessful. The resin
material fused into a solid mass in the extraction thimble.

The first steps of the cleafup procedures, including partitioning with concentrated
sulfuric acid and concentrated base solutions, did not remove the precipitated
material from the sample extracts.

with hexane was then evaluated and no problems were
X. MRI's plans to extract the samples with hexane

bhn Nikora on October 24, 1991. Dr. Nikora suggested
of isopropy! alcohol and hexane. The swelling
sopropyl alcohol mixture was evaluated with a cube of
sample 163-90-86-2 and np swelling was observed. Because the
hexane/isopropyl mixture dppeared to have no advantages over hexane, the
samples were prepared for analysis using hexane as the extraction solvent.

Extraction of the samples
encountered with the matr
wera discussed with Dr. J¢
an evaluation of a mixture
potential of a hexane and

SAMPLE PREPARATION

hed to the nearest 0.0001 g) of the bar stock and
compound cubes, and the resin samples were mixed
ransfarred to Soxhlet extraction thimbles. The

In internal quantitation standard (IQS) spiking solution
PCDDs and PCDFs at the concentrations shown in

Sample aliquots (10 g weiq
pipe- shaved patticles, the

with 10 g quartz sand and
samples were spiked with 2
containing 15 *C,-labeled

Table 1. For matrix spike s
163-90-86-3 were prepared

and PCDFs at the concentr

solution.
The samples were Soxhlet-

were concentrated, and ma
against 20% (w/v) aqueous
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amples, duplicate aliquots of resin sample
and spiked with native 2,3,7,8-substituted PCDDs
ptions shown in Table 2 in addition to the IQS spiking

xtracted for 24 hr with hexane. The hexane extracts
{n‘x interferences were removed by partitioning
KOH and concentrated sulfuric acid followed by
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elution through a sarids of chromatography columns including acid/neutral silica
gel, neutral alumina, and Carbopack C/Calite.

After the final cleanup,| each extract was concentrated under prepurified nitrogen
to 100 yl, and 10 pl of|a recovery standard (RS) was added that contained
C,»-1,2,3,4-TCDD and 1,2,3,7,8,9-HxCDD at cancentrations of 10 pg/l in
tridecane. The evaporation was continued until a final volume of 10 pf was
reached. The extracts were transferred to refrigerated storage until ready for
HRGC/HRMS analysis.

Matrix interferences wete absarved during the preliminary analysis of the bar
stock sample and additipnal cleanup was necessary. The sample extract was
put through a second Carbapack C/Celite column cleanup for reanalysis by
-HRGC/HRMS.

HRGC/HRMS ANALYS!

The sample extracts were analyzed using a 60-m DB-5 fused silica
chromatography column and VG70 250S HRMS with mass resgiution > 10,000.
The day that samples wefe analyzed began with mass calibration of the mass
spectrometer followed by the analysis of a window-defining mix which was used
to set appropriate retentign times for the PCDD and PCDF analytes and to
calculate the separation of the 2,3,7,8-TCDD isomer from other closely eluting
TCDD isomers. The 2,3,7,8 isomer was resolved from other TCDD isomars with
a valley of < 25%.

The initial calibration of the instrument consisted of a series of seven standards
over the concentration rangies shown in Table 3. The criterion for an acceptable
calibration curve was a relative standard deviation of < 20%. The criterion for
continuing daily calibration was that the daily response factor (RF) must be within
1+20% of the mean from tha initial calibration curve. The initial calibration curve
and continuing calibration driteria were met.

After the analysis of the daily calibration standard, a tridecane solvent blank was
analyzed to ensure a cleansystem. The chlorinated PVC samples and quality
control samples were then gnalyzed followed by an end-of-the-day calibration
standard to ensure instrum

DATA REDUCTION

The data reduction procedures for the analysis of the chlorinated PVC samples
included qualitative criteria fdr identification of a peak as a 2,3,7,8-substituted
PCDD or PCDF isomer and quantitation procedures for peaks positively

SP1-01405
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identified. The quantitatipn ions, theoretical ion abundance ratio criteria, and
calculation formulas are specified in EPA Method 8290.

An automatic data reduction program was used to calculate the responses of
analytes in the appropriate mass windows with ion abundance ratios within £15%
of the theoretical ratios. Detected peaks were also required to be within relative
retention time windows established from the analysis of the calibration standards.
The retention times of the|native 2,3,7,8-substituted PCDD or PCDF analytes
were required to be within|+3 sec of the corresponding *°C,,-2,3,7,8 substituted
internal quantitation standards.

For peaks that passed the|qualitative criteria, the computer program calculated
an extract concentration, and then sample weights and extract volumes were
taken into account to arrivg at a final sample concentration.

For compounds not positivaly identified, a calculated detection limit (cd!) was
determined based on the cpncentration of the lowest instrument calibration
standard. In some cases responses were noted at retention times characteristic
of 2,3,7,8- substituted PCDPs or PCDFs, but the qualitative ratio criteria were not
met. For these situations, 3 detection limit was determined based on the
maximum possible concentration (MPC) for the observed peak.

MRCARS41S 5] SP1-01406




SECTION 4

RESULTS

The preliminary results frofn the analysis of the resin samples, the compound
cubes, and the pipe samples were. discussed with Dr. John Nikora on

November 12, 1991. During that discussion, the results for the bar stock
sample were not available pacause the bar stock sample required additional
cleanup. Additional cleanup was performed for the bar stock sample, and the
results for this sample and the other chlorinated PVC samples are summarized in
Table 4. The 2,3,7,8-sutstituted PCDDs and PCDFs are presented first followed
by the total homolog concentrations. Resin sample 163-093-86-3 contained
higher concentrations of PGDFs than the other samples, and cancentrations of
PCDDs were much lower than the PCDFs.

Quality control (QC) samplgs prepared and analyzed with the chlorinated PVC
samples including a laboratpry method blank and duplicate resin matrix spikes
samples are summarized in|Table 5. Background levels of 1,2,3,4,6,7,8-HpCDD
and OCDD were detected in the method blank at concentrations slightly above
the calculated detection limits.

The accuracy and precision jof the duplicate matrix spike samples are also
summarized in Table 5. Thg spike levels, concentrations in unspiked samples,
and concentrations found in matrix spike samples are shown followed by the
percent accuracy and relative percent difference precision. The accuracy of the
matrix spike was determined| by subtracting the amount found in the unspiked
sample from the amount found in the spiked sample and then dividing the
difference by the theoretical amount spiked. For some of the analytes, including
2,3,7,8-TCDF, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF, and 1,2,3,6,7,8-HxCDF, the
amounts found in the unspikéd sample were significantly higher than the amount
spiked by a factor ranging fram 3 to 30 and these resuits are footnoted. For the
remaining analytes, the accufacy and precision results were very good.

ctivity included monitoring the absolute method
IQSs that were added to the samples before
extraction. The QS recoverigs shown in Table 6 indicate very good precision for
the analytical method (14% t4 27% relative standard deviation), and recoveries
were generally within the Method 8230 suggested range of 40% to 120%. Some
recoveries were slightly outsiqe the 40% to 120% range, and these data are
footnoted in Table 6.

An additional quality control
recoveries of the ’C,-labele

SPI-01407
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Table 1. |INTERNAL QUANTITATION STANDARD

. SPIKING SOLUTION

Concentration* Amount spiked
Compound (pg/uL) (total pg)
3C,,-2,3,7,8-TCD 0.5 100
C,,-2,3,7,8-TCOD 0.5 100
¥C»-1,2,3,7,8-PeCDF 0.5 100
¥C;-2,3,4,7,8-PeCDF 05 100
C,»-1,2,3,7,8-Pe¢DD 0.5 100
3C,,-1,2,3,4,7,8-HKCDF 0.5 100
3C,,-1,2,3,6,7,8-HKCDF 0.5 100
$C,,-2,3,4,6,7,8-HXCDF 0.5 100
C,,-1,2,3,7,8,9-HXCDF 0.5 100
BC,,-1,2,3,4,7,8-H3CDD 0.5 100
3C,,-1,2,3,6,7,8-HMCDD 0.5 100
®C.~1,2,3,4,6,7,8-HpCDF 0.5 100
C,»~1,2,3,4,7,8,9-KipCDF 0.5 100
C,-1,2,3,4,6,7,8-HpCDD 0.5 100
C,,-OCDD 1.0 200

MRLARG4 1S
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Table 2. LJATIVE STANDARD SPIKING SOLUTION

Concentration* Amount spiked
Compoun (pg/uL) (total pg)
2,3,7,8-TCDF 0.77 31
2,3,7,8-TCDD 0.76 30
1,2,3,7,8-PeCDF 0.70 28
2,3,4,7,8-PeCDF 0.57 23
1,2,3,7,8-PeCDD 0.75 30
1,2,3,4,7,8-HxCDFE 1.9 76
1,2,3,6,7,8-HxCDF 1.7 66
2,3,4,6,7,8-HxCDF 1.8 73
1,2,3,7,8,9-HxCDF 2.0 79
1,2,3,4,7,8-HxCDD 20 79
1,2,3,6,7,8-HxCDD 1.8 1
1,2,3,7,8,9-HxCDD 1.9 75
1,2,3,4,6,7,8-HpCDF 1.8 74
1,2,3,4,7,8,9-HpCODF 1.9 75
1,2,3,4,6,7,8-HpCDD 1.8 71
1,2,3,4,6,7,8,9-OCDF 3.5 140
1,2,3,4,6,7,8,9-0CPD 3.6 145

MALARG4ALS
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Tsbie 3. PCOD AND PCDF CAUIBRATION STANDARDS
Compound Concentration (pg/ul.)
Native analytes
2.3,7.8-TCOF 0.1 025 05 25 10 25 50
23,7,8-TCOD D.1 025 oS 2S 10 25 sQ
1,2,3,7.8-PeCDF .1 0.25 0.5 25 10 25 50
2.3,4,7,8-PaCDF D.1 0.25 0.5 25 10 25 50
1,2,3,7.8-PaCDD D. 1 0.25 05 25 10 25 50
1,2.3.4,7.8-HxCDF 925 ° 0625 1.25 - 825 25 625 128
1,2,3,6.7,8-HxCDF q.25 0.625 1.25 625 25 62.5 125
2,3,4,6,7.8-HxCDF q.25 0.625 1.25 6.25 25 625 125
1,2.3,7.8.9-HxCOF d.2s 0625 1.25 625 25 625 125
1,2,3,4,7,8-HxCDD q.25 0.625 1.25 6.25 25 62.5 125
1,23,6,7,8-HxCDD a2s 0.625 125~ 625 25 625 125
1.2,3,7,8,9-HxCOD 025 0.625 1.25 625 25 625 125
1,2.3,4.6.7,8-HpCOF ol2s 0.625 1.25 6.25 25 62.5 125
1.2.3,4,7.8,9-HpCOF oj25 0.625 1.25 6.25 25 625 125
1.2.3,4,6,7.8-HpCDD ojs 0.625 1.25 6.25 25 62.5 125
OCOF ok 1.25 25 128 s0 12§ 250
oCcoo 05 1.26 25 125 s0 125 250
Intemal Quantitation Standards
“C.2.3,7,8-TCOF 10 10 10 10 10 10 10
$C-2,3,7,8-TCOD 10 10 10 10 10 10 10
C.1,2,3,7,8-PeCOF 10 10 10 10 10 10 10
RC.2,3,4,7,8-PaCDF 10 10 10 10 10 10 10
“C.1,2,3,7.8-PaC0D 10 10 10 10 10 10 10
9C-1,2,3.4,7,8-HxCOF 10 10 10 10 10 10 10
9C.1,2,3,6,7.8-HxCDF 10 10 10 10 10 10 10
“C-2,3,4.6,7,8-HxCOF 10 10 10 10 10 10 10
$C-1,2,3,7,8,9-HxCOF 10 10 10 10 10 10 10
C-1,2,3,4,7,8-HxCOD 10 10 10 10 10 10 10
©C-1,2,3,6,7,8-HxCDO 10 10 10 10 10 10 10
“C-1.2,3.4,6,7,8-HpCOF 10 10 10 10 10 10 10
C-1.2,3,4,7.8,9-HpCOF 10 10 10 10 10 10 10
“C-1,234,678HpCOD 10 10 10 10 10 10 10
“C-OCD0 20 20 20 20 20 20 20
Recovery Standards
vC-1,2,34-TCOO 10 10 10 10 10 10 10
“C-1,2.3,7.8,9-HxCO0D 10 10 10 10 10 10 16
MALA\RG4 1S 1 0
sp1-01 410
] S




LHyiogs

"BUBIUD ofjes aalelenb By} 19w Jou pip tey) ¥eed e Joy (odws) uoiieiluesuoo eiqissod wnwixew st siseyiuaied Ul eneA polosiep lou punodwo?) -0
*pJepURIS UCIIBIGIED ISOMO} UC Paseq (|p0) Bwij uoioeisp palejnoed | siseyiusied uj enfeA ‘Paioalap Jou punodwo) q
‘9215 9|dwes 6 ¢} UO paseq 8Jam YUBG POYIBUS U} SUOHEJIUBIUOCD Sajdwes 0} uosuedwod Jo4 -B

P il

PSR W

92¢°0 et 569°0 9¥9°0 60°C €80 0Q9dH
652 116°0 98'6 (P2 02" JON LE8 (1P 02" )JON 3000H
(P92 YON (P2 22" )JON (Pos2’ )N (iIpo 52' )JON L6'L (P 92" JON QQO*H
Lve 9.6'0 g'se (10 €2 JON 20¢e (P 52" JON JOQ0H
¥10 (sv)aN (P2 117 )ON (ip201’ JON 2Le0 (190 680" )ON 0Qo9d
9'6p e (8 VA 1 (1p0 £60° )ON 3009ed
9¢gL0 (21 )aN £22°0 (1P £60° JON ¥2'9 (o 14" )aN 0aQolL
£L2 vZ'y £el Se'1 0'2s (I 01" )ON 3001
sBojowoy
S12 (odw z9°¢ JON 09°¢ 161 601 oLl aQo068.9bE2L
£el A 582 (Ip0 99° JON §9'L (10 09" JON 4Q006829r€21L
(odw 05" )aN 1820 Y0p0 6€'0 s9't £L£0 0QOdH8LIVES)
622 (Ipo 82" )JON 19°t (ip2 02" JON 022 . (Irc 82" JON 40OdHE8LPEZL
9hl ¥Sy'o 00'v (1P 02" JON 92'e (120" JON 300dH8L9vEZ)
(Ipot2” Jan (P2 92" )JON (1P 22" JON (P22 )ON (I,o 06" )aN (I 22 )aN QaOXHE8LEZL
(1P 92" )N (I, 22" JON (ird g2 JaN (Ipr S2° )aN (Ipos8° JaN (ipo 92" JON QqQoxH8L9ESL
(10 v2' JaN (P 92" )aN (1Ipo 22" JaN (o 22° JON (ipo 06" )ON (Ipo 22" JON aQoxHsLYESL
(1P 92 JON (odw 62" )N (P 52 )an (o 52° JON (P2 50°1)aN (1posz Jan <G OXHEBZEST
£Z (P> €2 )ON 252 —{ipo-+2-ION P36 1aN (I, 52 )N JQOXHBLIYES
—t7 IP312" )ON e (ipo ¥2° JON A (Ipd 52" JON JQOXHBLIEZL
118 199°0 1’61 (lm €2’ JON (N1 (I, sZ° JON JQOXHBLYEZL
rLo (54" )aN (PO L1 )ON (Ip2 01" JON (iro 82" YON (3 147 JON QQo3d8Lezt
62 96¢€'0 Z91 9 (odw 1" JON 01's (1po680" JON 3Q03d8LreE2
(im0 860" JON (odw sz" )aN Ly G120 2v's (ipo £60° )ON 3Q003d8.Le2)
(odw $1" YON (21" )aN {1pd 117 )ON (ipo €60° JON 1E'G (PO 14" )ON 0aol8Le2
(Im 01" )JaN (P2 01" )aN FAY ] §2L'0 rA 4! q(po oL JaN 3a018Le2
GNNOJWOD

uisay adid ujsey saqno punodwo) so0)sieg xulepn

§-96-06-£91 v-98-06-¢91 £-98-06-691 2-98-06-€91 1-98-06-€91 & ueig PoyIBW Q) eldwes

-

S31dWVS OAd AILVNIHOTHO Ni S300d ANV SAAdd 40 (9/9d) SNOILYHINIONOD b ajqey



CbLg-1gg

‘puNo) JUNOWE (B10} BY Oyl UO paseq patenoed sem uojsioaud ety ‘odwes pexdsun ey uj suoARIVEOUD YBlY O} 8np
peeinojed jou sem Aoeinaoe aieypp sejdwes exids xiae eredjdng Jo edusIey|( uedied sAeieY =qdyY -©

ajdwes pexdsun ay} uj SUCRRIUSOUDD yBiY AQ Pelooyu SeMm o|dumes exde xiqBw oyl O ADRINODB BY] PeIsINaEed JON-P
, % 001 X (poxds wnowy/(uises payidsun v Junowe -ejdwes pax(ds Ul Punoj JUNOWY)) = Aoeinooy <% -0
"DJEPURIS UOHBIQHEI 1SBMO] UD POSEQ JjWW| UORTSIep Pelejnd(ed & sjseyiusied uj enjeA 'psiosiep jou punodwo) -q
‘9Zis ojdwes 6 Q| UO PESEG BIBM HUR|Q POLIBW U} SUOREAUSIUOD SBIdWES O} uospPedwod 404 -8

12

2s Vi TEL vl et St 09'c oLt QaD069L9vESL
61 68 ) vl orL 8 $8'2 (Ipo 09° )ON 300068L9¥E31
ge L'v6 ¥'16 €0'L 659 1L ¥O¥'0 £L€°0 Qa0dHeLvESL
82 R 958 SLL L St 19'4 (o 82 )ON 300dHEBLYETL
i 9'68 86 $01 Y1) ve 00’y {iro 0E JON 4Q0dHBLIYEZL
€9 €68 1'08 829 0L's S'¢e P2z JON (po 2= )aN QQDXHE8LETE
€S S'v6 9'68 299 209 1L (iprsz JoaN (PSS )aN JQOXHBLIEZ)
66 5'66 5'98 8¢cL o 6¢ (o2 JGN (P22 )N QADXHBLEESL
£2 8'6L 08 £€2'9 69'G 6L (Ip0 5z JON (P03 IaN Ejsje) 43 (4-7F]}
(3 698 9lg 8 98 €L 5T (Ip2 52 JaN JAIXHBLIPET
57 ¥'S6 €0k v6'6 ot 99 2LE {Ip 52" JaN JOOXHBLIETL
L8 (P)ON (P)ON o'z ove 9L 16 (IP9 S )ON JQOXHBLPETL
G2 0L 1'e8 al'e 8c'2 0t P L IaN (P LGN 00034822t
S¥ {P)ON (P)ON vl 28t €2 29l (1,0 680" }aN 4003d8LpE2
6€ PON (P)ON v'62 ¥'92 82 N4 (1p2 €60° JON 4093d8LET
gv 2c6 8'8s8 6.2 52 1'e (P11 )aN (PO LL)aN gaolsiee
62 {PYON (P)ON 2L 0'S6 I'e L8 q {201 JON 300.18L€2
(®)ady  Aminy % (9) Aoeindoy % 6/6d 6/8d ONNOIWOD
eteaydng eyidg anidg ajeo|dnq exydg axdg B/6d 6/8d (e) 6/8d
XHIBN Ujsed  xUIBN uiseY  xplej ujsey  xple uised |eAeT ayidg uisey poyidsun wvelg Ql wenx3
€-98-06-€91  £-98-06-E9L  €-98-06-€3F €-98-06-€9} [BUIWON  €-98-06-£9}

A

SLTINSIH ITdWVYS TOHINOD ALITVNO 'S 8|qe)

Q! pield



Eivio-ids

€'e9

uoliejae puepURIS 8Ael9Y *(JSY 0
ugel U| Pepn|oul JOU S8|IOA008Y Nuelg POYIen -
Kioa0oey %40Z1-0v 10 ebuwl poisebbns 0629 POYION episino Aieacoey -e

i A

oy

§'59 0oL L'eg 474 0’89 oL (e) 92 828 Qao0zIoEl @
€2 0'68 1’16 06 ¥'26 901 1'S6 ¥'L6 ety 004 aaodHeLerEZLOcL
£2 9L (8] ] £08 268 8'v9 29 {(v) 26 2'06 4Q0dH68LPEZI O
oz IS S'Lg 1’8 9’48 601 618 1’18 26 1'e8 3009H89vE21 DL
vl 6'S6 8'S6 01 €48 il L'66 $'86 L1 S'26 QAOXHELIETL Ot ,
2 204 801 ozt 0'96 096 vit et 289 vl QQOXHEZPE2LDEL —
L £€6 $'86 01t 268 901 00t 46— 5'9S yAPL 3QOXHEBLEZLOEL
9l 8-96 1ot 301 026 901 201 €0l 8¢9 166 400XHEL9YEL DL
02 9'96 201 16 1'Zs 8il €0} 20l 0'LS 004 JQOXHBLIET I OLL
0z 296 Lit £¥6 6'S6 gt L S04 S'95 L0} JQOXHBLFEZLOL)
8l ze8 0'E8 o2l 8'9Z 889 688 626 €8 568 0008dBLE2 Ot
0z 1] gl (e) zet 1’86 068 oLt (e) 221 1°69 Zh 4000d48L¥ETOEL
8 5'96 966 ozt 1's6 168 £01 S04 €9 804 400048621 0¢1
L 1’68 986 1'66 eL9 tve 206 ] 185 926 0ao18.£20¢}
8l 296 9'66 9ii 1’16 6'96 1ot 801 809 966 400182€20¢1
(o) asd % (Queey Qasw-uisey  SW-usey visey odid ujlseyd  1egno punodwos Yoojsieg  Nuelg poyleyy QI WeIX3  ONNOJWOD

€-98-06-£91

€-98-06-€91 S-98-06-€9} p-96-06-€9! €£-98-06-€91

2-98-06-€91

1-98-06-€91

al peld

SAUVANVLS NOLLYOIJILNYND TYNHILNI -*9,, 40 (%) SIIHIA0D3Y 3LNT0SaY '9 8iqeL

= v



P
v

i "

-
)

- “e “Uo

dam ik JN Y L

~

Revised copy

October 4, 1991 .
Chuck Bush
SUBJECT: YCM CANCER RISK ASSESSMENT PROPOSAL

The proposal from Peter V(g
the direction we need tqg
proposal needs to be reord

b

ytex (Clement International) is exactly

However, the elements of this

go.

ered and supplemented as follows:
netic data on VCM.

a on VCM which indicates that the young

(fetus) is more sensitive than adults.

1. Review the pharmacoki

2. Review the animal da

3. Determine whether a P
on existing data.

4. recommend what additi
(if appropriate).

S. Develop risk assessne]

6. Review epidemiology d

7. Assess the feasibili

assessment based on a

I think this group can do

additicnal resources (add
items. Furthermore,
addresszed the value of gett

feel strongly that one is 1
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1
them is whether they ref

I don

-PK model can be developed for VCM based
bnal pharmacokinetic studies are needed

{ fustion

with animal data.

ht based/on PB-PK mode
ta, compar?

ky, and if possible, develop a risk
combination of human and animal data.

he job. The only question I would ask
1 that they will need to identify
nother person) to cover the additional
't know whether the EH&S Committee has
Ing a competitive bid. However, I don't
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