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July 2, 1985

Dr. J. G. Wirth
General Manager
Plastics Technology Department
1 Plastics Avenue
Pittsfield, MA 01201
Dear Joe:

As you can see from the attached, | have been asked to comment on EPA's

draft of proposed controls on the inadvertent manufacture of halogenated
dibenzofurans and dioxins as contaminants during the manufacture of other
chemicals. | was requested to review this because EPA is aware of the
development work done at CRD on quantitative analytical techniques for
chlorinated dibenzofuran congeners.

I am enclosing a copy of the questions on which EPA requests advice, the
proposed listing, the guidelines for sampling and the quality assurance plan.
I have sent the guidelines for the analytical testing to CRD for their
comments.

I would appreciate your comments on how important an issue this is to PBG
and any other comments you consider relevant.

Please note the request that comments be sent to EPA by July 19, 1985 in
order to be used in the proposal.

Sincerely

S. B. Hamilton

SBH:1s
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3\ & UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% ] WASHINGTON, D.C. 20460
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QrFICEOF
PESTICIDES AND TOXIC SUDSTANCES

REe
“F1vep
Dr. Steve Hamilton Jﬂlz‘ :
General Electric Corporation W-1B2 s | 195
3135 Easton Turnpike 'Qﬁwl
Fairfield, Connecticut 06431 4

Dear Dr. Hamilton:

The Environmmental Defense Fund (EDF) and the National
Wildlife Federation (NWF) petitioned the Environmental Protectlon
Agency (EPA} under Section 21 of the Tox1c|SubsFances Control Act
(TSCA) to immediately impose controls on the inadvertent
manufacture of dibenzofurans and dioxins as conFamlnants during
the manufacture of other chemicals. EPA, in 1ts response to the
petition, agreed to initiate an admlnlstratlve proceedlng to
determine whether additional requlatory actlon was warranted.
EDF/NWF have subsequently filed suit challenglng EPA's decision
to initiate an administrative proceeding 1n liedu of immediately

issuing controls on the inadvertent manufacture|of dibenzofurans
and dioxins. ' ;

The Office of Pesticides and Toxic Substances (OPTS), in co-
operation with the Office of Sclid Waste and Emergency Response,
has developed a list of chemicals which, based primarily on
‘theoretical assessments, may have the potentlal to produce
chlorinated and/or braminated dibenzofurans and [dioxins as
contaminants. OPTS intends to require analysis |of the chemicals .
on the list (1) which are prioritized as 1, 2 or 3, and (2) with
routes of contamination shown as S or FS,. ‘and ﬂ in those cases
where the feedstock is not listed), and (3) whlch show uses other
than as a pesticide only. The analysis will| be used to determine
whether dioxins and dibenzofurans are present, at what levels,
and under what process conditions dioxins and furans are formed
in these chemicals. . I

Mike Dellarco, Program Manager for Environmental Monitoring
Systems Division, Research and Development,| and Dr. Don Barnes,
Senior Science Advisor to the Assistant Admlnlstrator for

:
l
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Pesticides and Toxic Substances, suggested that we ask you to
review the preliminary list of chemicals Eo be lested, the
rationale for selection of chemicals to be tested and the
preliminary analytical guidelines for tesdlng. We have included
a copy of the list, a detailed descrlptloﬁ of how it was
compiled, and a preliminary copy of the anhlytlcal guidelines,
along with a copy of the preliminary samplling plan and QA plan.
To help direct your review, we have attached a page of questions
and issues we have identified thus far. We would very much
appreciate any comments you can give us on these issues, and on
any problems you see that we may have missed. we are soliciting
these comments prior to proposing the rule, SO that we need your
comments by July 19, 1985, to use them in the proposal. I have
enclosed a postage-paid, self-addressed envelope for your use in
sending us your comments.

Let me thank you in advance for your kime in responding to
this request.

Sincerely,i

Prgtrns Ridigshiv

Suzanne Rudzlnskl, Chief
Chemical Regularlon Branch

Enclosures

ce: Don Barnes
Mike Dellarco
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Questions/Issues on the Dioxin/Furan

!
|
List and Methodoloay

1. 1Is the rationale for developirng the
tested a reasonable one? What problens,
ie?

lilst ofl chemicals to be

i'f any|, do you see with

. ‘ ,
2. Aare there other candidate chemicals that fit the rationale

but are not on the list? 1I1f so, what are %hey?

3. What types of problems are there with the scheme of providirg
only a skeleton of the analytical methed and relving on industry

to €ill in the gaps?

- Can they develop analvtzcal standards?

Can they do the-appropriate clean

up°

ow easily?

How easily?
Will we be able to get reliable data and | compare results’

- If the answer to any of the above is no,|what more

do we need to provide?

4. 1TIs 1 part per bllllon a practicable 11m1t of detection using

this method? 1If not, why? What limit is more

appropriate? Why?

5. Are there laboratories available to perform these tests? If
so, please provide a gualitative sense of how manv.

6. 1Is the sampling plan and the Ouality Aesurance plan -
adequate? If not, what needs to be added?

7. Are anv available methodoloq1es not addressed? If so, please

identify them and their strengths and weakriesses

8. Do you know of any available biological| test

ing systems which

could serve as a screen for the chemicals to bhe tested? 1If so,
please identify them and provide informatiﬁn you| may have
concerning sensitivity of the test and the rate of false

nositives/false negatives found.

}

|
|
|
|
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|
|
I
|
l

l

783323

GENP 010512




Tabla l. Summary of Cutrent Commercial Status and Use

CURRENT '
CO?HERCIAL USE
PRIOR- . STATUS | PEST PEST
ITY CAS NUMBER CHEMICAL NAME PRQD IHP:L' ONLY LNTH CR
1 58-89-9  “1,2,3,4,5,6-Hexachlorocyelo~ n y| = n F
hexane, gamma Lfsomer
1 7Q0-30-4 /2,2'-Mechylenebis(3,4,6=tri= y n n n FS
chlorophenol)
1 87-86-5 Pentachlorophenol and salts y yi v n S
‘ .
1 93=-72-1 2,4,5~Trichlorophenoxypro- a IR 4 a FS
panoie acid, all esterg & ;
sales
1 93=76~5 2,4,5~Trichlorophenoxyacetic n n y a S
' acid, all esscers & salcs '
1 94=75=7 (2,4-Dichlorophenoxy)acetic y 4 4 n FS
acid, all salts & escers |
1 94-82~6 2,4=Dichlorophenoxybutyric ¥y y il vy a FS
acid, all salts & escers
1 95+77=2 3,4=Dichlorophenol y a n n S
1l 95=95=4 2,4,5=Trichlorophenol n a a b4 I
1 118=74-1 Hexachlorobenzene a ' a a n I
1 120-36=5 2-[2,4=(Dichlorophenoxy) |- y : y ¥ a S
propidnic acid, all sal:ts &
estars i
1 120-83=2 {2,4=Dichlorophenol y l 4 a y S
1 131=-52-2 Sadium pehtachlorophenates y ! a y n FS
|
1l 136-25-4 2,2-Dichloropropanoic acid, a !l a 4 n Fg
2={2,4,5-ctrichlorophenoxy)=- ‘
ethyl ester |
)
L 136-78~7 2-(2,4~Dichlorophenoxyechyl a n y n FS
sulface), sodium salc i
|
1 299-84-~3 Phosphorochioic acid, 0,0,- n ! n y n FS
dimethyl 0-(2,4,5~trichloro~ \
phenyl) ester ‘ .
783324 i GENP 010513
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Table 1.

PRIOR~- .
ITY CAS NUMBER
L 576-24-9
L 583-78-8
f 25167-83-3
2a -

2a -

2a 79=94=7
2a 79-95-8
2a 87-10~5
2a 87-65-0
2a 95-94-3
2a 99-28-5
2a L18-79-6
2a 344-07-0
2a 392-56=3
2a 488-47-1
2a 608~71-9
2a 615-~58=7
2a 632779-1
2a 771-60-8
2a 1689-84-5
2a 2577-72-2

CHEMICAL NAME
/2,3-Dichlocophencl

2,5=Dichlorophenal
2,3,4,6-Tectrachlorophenol

‘Tatrabromobisphenol-A
diacrylate (V)

Tetrabromobisphenol-~8
(Tetrabromobisphenol=-A
Tetrachlorobisphenol~A
3,4,5-Tribromogalicylanilide
+ 2,6~Dichlorophencl
¥1,2,4,5-Tetrachlorobenzene
2,6-Dibromo=-4~nitrophenol
72,4,6~Tribromophencl
Chloropentafluorobenzepe

Hexafluorohenzana

* Tatrabromocatechol (V)

«Fantabromophenol

7 2,4=Dibdbromophencl

-~ )
/Tetrabromophthalic anhydride

Pencafluorocaniline

/3,5=-Dibromo~4-hydroxybeazo-
aiczile

3,5-Dibromosalicylanilide

783325

Summary of Current Commercial Status and Use

e ———— ——— ——— ————

CURRENT

COMMERCIAL USE
STATUS |  PEST PEST
PROD IMPT ONLY INTM CR
3 n a a S
bi, ‘l a 'y S
L
|

a a 1) n S
I
J n n n S
L
," 1oy
T b/ a Yy I
4 ﬁ n a FS
¥ an a n FS
n o n n I
n n a n I
a ) a a [
J o n n FS
Y n a a FS
Y a n n P
n n n n I
y y o y F
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Table l. Summary of Current Commercial Status and Use

CURRENT
COMMERCIAL ___ USE
PRIOR- " STATUS | PEST Pest
ITY CAS NUMBER CHEMICAL NAME PROD [MPT ONLY INTM R
2a 21850-44-2  / Tetrabromobisphenol-A-bias- Yy n a a S
2,3-dibromopropylecher (V)
2a ' 25327-89-3 JAllyl echer of tetrabromo-— a y a n S
bisphenol=-A
2a 37853-61~-5 Bismethylecher of tetra- n a | n a S
bromobisphenol=-A !
2a 53553-62-3 ‘Tetrabromobisphenol-A-bis- 4 0 n n S
echoxylace (V)
2b 1163-19-5 *Decabromophenoxybeazene ' y y n n S
2b 32534-81=9 ' Pentabromodiphenyloxide y y | a a S
2h 32536-52~0 .Oc:abtomodiphanyloiide y a | a a S
2b 42576-02-3 Methyl~5-(2,4~dichloro- y , a b4 a F
phenoxy)=2-nitrobenzoace i
2b  42874=03-3 2-Chloro~Ll=( 3=ethoxy=~4= a | n y a I
nitraphenoxy)=4—(crifluoro—- )
mechyl)banzene
2e - ALKYLAMINE TETRACHLOROPHENATE N N - - FS
2c - 2-Chloro=i,4~d{athoxy=5= n n — = F
nitrobeuzans )
2c 82-68-5 *Pentachloronitrobenzens n n Yy a I
2¢e 88=06-2 2,4,6=Trichlorophanol n n y a S
2c 92-04=6 Z-Cbloto-éqphenylbhenal ) a n n b4 P
2e 95-88-5 Y4=Chlororesoreinol y vy {n @ P
2c 97-17-6 0-(2,4-Dichloropheayl) 0,0- a 'a y n F
di-ethylphosphorothicace \
. 2e 97-5Q-7 ¢5=Chloro-2,4~dimethoxyaniline y ' n a n
2c 116=29=0 4-Chlorophenyl=2,4,5~tri= a a |y =
chlorophenyl sulfone i
GENP 0
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Table L. Summary of Current Commercial Status aand Use
CURRENT
COMMERCIAL usz
PRIOR- . STaTus |  PEST Pest
ITY CAS NUMBER CHEMICAL NAME PROD IMPT ONLY INTM cp
2¢ 299-85-4 0=-(2,4-Dichlorophenyl)-0- a ‘a Y n F
methylisopropylphosphoramida- .
thiocate
2c 320-72-9 3,5~-Dichlorosalicyclic acid n n -~ == S
2c 470-90-6 2-Chloro-1-(2,4~dichlorc- o b4 4 n F
phenyl) vinyl diechyl
phosphate !
2¢ 500~28<7 0=(3-Chloro-4~nitrophenyl)~ o n y n F
0,0~dimechylphosphorocthioace
2e . 615~67-8 Chlorohydroquinone n n o n P
2c 933-75-5 2,3,6~Trichlorophenol n n n n s
2e 961~11=5 2-Chloro-1-(2,4,5-trichloro= ¥y n y n F
phenyl)vinyl dimechyl
phosphate
2¢ 1757-18~2 0-(2-Chlaro-1-(2,5-dichlore- n al vy a p
phenyl)vinyl) 0Q,0-diechyl
phosphorothiocate
2c 1836=75=5 2,4=Dichlovophenyl-p- n n y a F
nitrophanyl ethar
2c 1940-42-7 4=Bromo~2,5~dichlorophenol a n| a y FS
2c 1982=47-4 3=(4-(4~Chlorophenoxy) a. a y a P
phenyl)-l,l-dizethylurea [
2c 2104-96-3 0=(4-8rowb-2,5~dichlaoro= .3 a y n F
phenyl) 0,0-dimechyl '
phosphorothicacas
2¢ 2300-66~5 3,6=-Dichloro~a=-anisic acid, Y n| y a FS
dimechylamine salt (V)
2c 2463-84-5 0=(2-Chloro~4~nitrophenyl) o n y n F
0,0-dimechylphosphorothicace
2c 2675-17-% l,4~Dichloro~2,5-dimethoxy= y n y n P
benzene

b
. GENP 010516
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Table 1. Summary of Current Commercial Status and Use

_ CURRENT
COMMERCIAL USE
PRIOR- STATUS PEST PEST
ITY CAS NUMBER CHEMICAL NAME PROO IMPT ONLY IMTM CR
2c 3380-34-5 J5-Chloro-2-(2,4-dichloro- y a n n FS
phanoxy)phenol
2c 3772-94-9 Pentachlorophenyl laurate n n n n FS
2c 5736-15-2 2,2 °-Me thylenebls(3,4 ,6-tri- n n y n FS
chlorophenol), monosodium
salt
2c 19666-30-9 2-terc-3utyl-4-(2,4-dichloro- n y y n |
5-tsopropoxyphenyl) delta-
1,3 ,4-oxadiazol in-5-one
2c 37853-59-1 "1,2-8is(tribromophenoxy)- y n n n FS
ethane
2c 41193-08-7 0-(4-3romo-2-chlorophenyl) n y y n F
O-ethyi S-propyl phosphoro-
thioate
2c 43121-43-3 1-(4-Chlorophenoxy)-3,3- n y y n P
dimethyl-1-( 1H-1,2 ,4-triazol-
1-y1)-2-butanone
- 21923-23-9 Chlorthlophos a n y n
3 - 3-Chloro-4-fluoronitrobenzene n n n I
3 — 2-Chlor0-4-fluorophenol a n - - F
3 - 3-Chloro-4-fluoropheool n n — - F
3 N-2-Chloro-4-trifluoromethyl y n y n [
phany 1-DL-vs line (+)-cyano- 0
(3-phenoxypheny)methyl ester
3 Class Phthalocysnine dyes and y y n n 1
pigments
3 50-31-7 2,3,6-Trichlorobenzoic acid n n n y |
3 56-23-5 Carbon tetrachloride y y n n '
3 75-01-4 Vinyl chloride y y n n
3 76-13-1 1,1,2-Trichloro-1,2,2-tri- y e n n n 1
Tluoroethane

3 78-88-6 2,3—Olchloropro%§ne y n n y 1

82ce8L
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Table 1. Sumsary of Current Commercial Status and Use }

PRIOR=

ITY CAS NUMBER
k) 79-00-5
3 79-01=6
3 79=-27-6
3 79=28-7
3 79-34-5
3 8§5-22-3
3 87-61-8
3 87-68=3
3 87-83-2
3 87-84=3
3 89-61-2
3 89=-64=5
3 89-69-0
3 91-08~-7
3 93-65-2
3 94~-74~6
3 94~-81-~5
3 95-50-1
3 95-56~7
3 95-57-8
k] 95-~76-1
J. 96~18~4
3l 96-19-5

CHEMICAL NAME
1,1,2-Trichloroethana

1,1,2~-Trichlozoethylane
1,1,2,2-Tecrabromoethane
1,1,2,2-Tatrabromoethylene
Te:r;chloroechane
Pentabromoethylbenzene
1,2,3-Trichlorobenzene (V)
Hexachlorobutadiena
Pentabromotoluena
Pén:ab:omochlotocyclohexane
l,4=Dichloro-2-nitrobenzene
4=Chloro=-2-aitrophenol
2,4,5-Trichloronitrobenzane
Toluene=2,6~diisocyanate

2-(&-Chloro-z-uc:hylphnioxy)
propionie aeid '

4=Chloro~o~toloxy acatic acid

4=(2-Methyl=4=chlorophenoxy)
butyric acid

o=Dichlarobenzene
o-8romophenol
o-Chlorophenol
3,4~Dichloroaniline
1,2,3-Trichloropropane

1,2,3-Trichloro-l-propene

6 783324 )
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CURRENT
COMMERCIAL USE
STATUS PEST PEST
PROD IMPT | ONLY INTM CR
y i n ) a . T
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Table 1. Summary of Current Commercial Status and Use

PRIOR~ .

ITY CAS NUMBER CHEMICAL NAME

3 97-23-4 2,2'-Methylenebis(4-chloro~
pheaol)

3 99-30-9 2,6-Dichloro~é-nitroaniline

J 99-54=7 l,2-Dichloro~4=-nitrobenzena

3 102-36-3 . 3,4~Dichlorophenylisocyanate

3 106=37-6 p=Dibromobenzene

3 106-46-7 p~Dichlorobenzene

3 107=-05-1 3=Chleoropropene

3 L07-06-2 1,2=Dichloroethane

k| 108-70-3 1,3,5-Trichlorobanzene (V)

3 108-90-7 Chlorobenzena

3 , 117-08-8 « Tetrachlorophthalic anhydride

3 117=~18-0 1,2,4,5-Tecrachloro=-3-nitro-
beazeae

3 117-80-6 2,3~Dichloro-l,4=-naphthalene~
dione

k! 118-75=2 ¢ 243,5,6-Tatrachlaro=2,5-
cyclohexadiane=1,4-diocne

3 120-82~1 1,2,4-Trichlorobenzane

3 127-18=4 1,3,2,2~Tatrachloroethylens

3 147-82-0 2,4,6=Tribzomoaniline (V)

3 320-60-5 2,4=Dichlorobenzocrifluoride

3 328~84~7 3,4=Dichlorobenzocrifluoride

3 330-54-1 3-(3,4-Dichlorophenyl)-1,1~-

dimethylurea

783330

CURRENT
COMMERCIAL __U_b_;_i‘.__
STATUS | _ PEST PEST
PROD IMPT ONLY INTM CR
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Table 1. Summary of Curreat Commercial Status and Use

CURRENT
COMMERCIAL| __ USE
PRIOR- . STATUS __ |PEST PEST
ITY  CAS NUMBER CHEMICAL NAME PROD {IMPT [ONLY INTM CR
3 348-51-6 o=-Chlorofluccrobenzene y n n a I
3 367-12-4 o~Fluoropheaol y a |ja & P
3 513-31-5 2,3-Dibrozopropylene n n - - I
3 527-20-8 Pentachloroaniline a 13 -~ = I
3 542-75~6 1,3-Dichloropropene ¥ n 1y n T
3 555=37=3 1-Butyl-3~(3,4~dichlove- n Y 134 a —
phenyl)=l-mechylurea
3 558=13-4 Carbon tacrabromide ¥ n a o I
3 584-84=9 Ioluane-z.k-diisoéyanh:e ¥y y a a .
3 608-91-5 Pentachloraobenzena a a a b4 I
3 626=39=1 Tribromobanzana y ; a n a I
3 709-98-8 3,4=Dichloropropioanilide y n 'ty n I
3 827-94-1 2,6-Dibromo=4~-nitroaniline y a n a P
3 1194~65=6 2,6-Dichlorobenzonitrile n y -¥ n I
3 1344-32~7 Trichlorobeazyl chloride n a n Yy I
3 1435-53-6 2,4-04ibromofluarobenzens a o - - I
3. 1861-32-1 Dimethyl tetrachloro~- 4 n y n I
tarsphthilace : |
3 1897=45=6 ' Tccr;;hloroi;;ph:haloni:riln Yy y ; a I
3 13041-24-9 3,4=Dichlorobenzotrichloride n a L y I
3 13463-67-7 Titaniuva dioxide Y %4 L n I
3 15086-94-9 Tetrabromofluoresceain y iy i a S
aod disodium salt !
3 20925-85-3 Pentachlorobenzonictrile n n — == I
] 35915-19-6 Dichlorobenzoic acid n n n n .I
8 | GENP N1n&9n
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Nevelopment of the Tist of Chemicals tn be Proposed for Testinn

OPTS heqgan hy compilina existing li%ks ofl chemicals
potentially contamirated with chlorinated] and/or bromirnated
ibenzo-p-dipoxins and/or dibenzofurans (ﬂRﬁq/nBPs) The
"working" list was created from several nubllsned ard unnpublished
existing lists. Thev are:

- Nioxirs (Fsposits et.al. 198n0) =PA £00/2-R0N-197.
- Dioxin Strateav (NSEPA 1981).
- Informal list nrepared hyv Nffice of Dnst1c1de Pronrams (NPD),

Literature searches were made for all known reactien
cornditions uder which DRDs/DRFs have bheen| formed. These reaction
corditions were checked against chemicals|with|krown
contamiration, and mechanisms of formaticon were descrihed as
diagrammed on the followinag opage.

Baged on its assessment of reaction condl ions ard
mecharisms of reaction for the formation of haloaanated furans
and dicoxins for chemicals knownm to he contamlnated with rhese
materials, it became clear that DBDsS/DBFs share most of tha same
'nrecur sor" compounds. The exceotions ares: chlotvirated/
bromirnated 2-hyvdroxyphenyl ethers which Form oqlv dioxins, and
chlorinated/ brominated biphernyls which form onlv dibernzo-
furans. The other precursor compounds 1dent1£1ed are: ortho-
Chlorophenols, Chlorirated benzernes, Dolvchlorlnated phenvl
erthers, Chlorinated pnheroxvphenols and Dolvchlorlnated
hydroxydiberzofurans. Althouah bLomlnated compounﬂs are not
listed or specificallv discussed, the samq tvnq of chemical
reactions, gererally requirina less severe reactior corntitions,
will occur with bromirnated comnounrds.

Using these theories on the nechanlsm of ﬁormatlon of
halogenated furans and Aioxins, OPTS rev1ewed all chemicals on
the "workina" list for which actual monltorxrq data Ao mot exist
to determine whether the theories would anplv and indicate that
there is a potential for formation of PNRNg/NRFsl. The thenries
were also used to review each chemical 11€ted 1n the Nirectory of
Chemical Producers (SRI 1984), arnd addltl&nal chemicals
potentlallv contaminated with DBNs/NRFs were added to the

"workirnq" list. Chemicals bhelieved to he precursors to DRD/DBEF
formation were also added.

To prioritize the list of chemicals apcord;nq to nrobability
of DRD/NBF contamination, those chemicals with actual monitorirna

data showing contamination were designated qroup 1.

Group 2 chemicals are listed because the theorxeq aonply.
Gererallv these chemicals have molecular structures similar to
the chemicals known to he contaminated and[are §nown to be
nrocessed under cornditions most favorable to digxin/furan
formation. The favorable corditions include (1) chloriration or
bromination at elevated temneratures (i.e.) >100°") or nressures

783332 ! AENTP N1NKD1



CHEMICALS|WHOSE WASTE STREAMS
CONTAIN CHLORINATED BEN2ENES

‘ AS 8YPRODUCTS
“ BOMBEAGER ET AL, (1984
- 1EPA CONTRACT 88.02-3975)
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CMEMICALS IOTHER THAN CHLORINATED BENZENES:
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FIGURE 1. RATIONALE FOR FORMATION OF PCDDs AND PClDFl
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and (2) subsequernt alkalirne treatment of [the chemical
intermediate formed (e.q., for ntoduct washing| this treatment
results in the addition of oxyaen to the phenyl molecule which ir
turrn leads to the formatior of dioxins/furans)|. This larae aqrnun
of chemicals has been suhdivided as follows:

2a Polyhtomirated nherols ard derivatives. | These chemicals
are nrepnared under the same conditions as the
chlorophernols where dioxin contaminbtion has heen
documented. .

|

2b vPolvhtominated nhenvl ethers and derr1varives. Thesge
chemicals are prepared hv brom1nar10n of|diphenvl ether
under vigorous conditions.

2¢ Chlorophenol nesticide derivatives gimilar in structure t5
Ai- ard rrichloronhenols arnd derivatives) ard Ai- arnAd
trichlorophenvl erhers and derivatives for which Aioxin
cortamination has heen documented. | These chemicals are
preoared urnier corditions verv similar to those used fot

. . . 1 . . «
the chlorophernols for which diocxin tortamination is
documentei.

2d Comnourds npreoducerdt from hexachlorohenzone which i1s krnown rno
be cortaminated and other fully haloqenated benzeres ard
any chemical that may contain hexachloto- or
hexahromohenzene as an impurity.
Groun 3 chemicals are those ootentlally contamlnated oL rhar
may lead to contamiration according to theor1es orn. the formatis
of PMADS/N3Fs. Thev nave structures similar to|chemicals “rowr rn
be contaminated, hut without 1cn1F1cantly more process data the
probability of cortamiration cannot he ascertained.

For aroun 4 chemicals the nrobabilitv of contamiration is
highly speculative and for many chemlcaqu improbahle. These
chemicals aopeared on other published llqts. however, existinn
theories do rnot annlv. Some of these chemlcalq are structurally
similar ro chemicals krown ko he contamxratnd, hut process
information indicates that formation of NANg/NRFs is unlikelv.

l

For chemicals in nroums 1, 2 and 3, and where nossihle in
aroup 4, the route of contamiration (CP) was idertified. 'mlike
the contamlnatlon mathway, which is a chemical reactior sequerce,
the route of contamination is the nhystcaﬂ mechanism or source of

contamiration. The route of contaminatior is desiqnated and
defired as follows: ‘

- P This chemical is a nrecursor to DRD/nBP conramlnatlon. the
chemical itself, as nroduced, is not contaminated.
Industrial use of the cnmpound, urder the| nroper DRN/NAF

formation conditions, could result in the| formation of
nNaps/NRBRFs in. firal nroducts.

f
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This chemical is contaminated anly as a r
corntaminated feedstock chemical (1.9., e1
starting material »Ar an unisolated lnterm
chemical's svnthesis does not lead ko Ffur
formatiorn.

8 This chemical is contaminated as a result
synthesis durira the chemical's nroductlo
chemical may {r turr =2e A Feedstock: for f
production.

Fs This chemical is contaminated as a resul
T contamirated feedstock ard further svntbe
during nroduction.

I This chemical contains arn
or lead to contaminatiorn
level of contamiration

imnurity thae m
with DRns/pBFs.
is expecred to he

The ccocmplete list of chemicals was réviewe
chemicals in grauns 3 and ¢4 were ellmlnarnd FLO
because OPTS helieves they have a very low proh
contamirnatior.

From the temaining nroun »f chemicals, tho
contamirated via a contaminared impurity (1) we
examined. As discussed above in the defiritior
the contamination of these chemicals is eippctq
compared to chemicals corntaminated via OthPL tG

the chemicals marked I were Aronped from con511

The aroun of chemicals marked P (E0L|nrecu
furan contamirnation) were further examined. As
the definition of precursor (P), these chémical
themselves contaminated, hut may lead to dloxlr
contamination., Therefoxe they were removed fro
designated for testing, hut were placed or a sé
which process and use informatior will be}recui

Coordination with NSW followed.and cﬂemica
as "qood" or "possihle" candidates for waqtestr
with DBDs/NRFs were added to the OPTS llsr, and
eliminated,

This consnlidatedt list contains chechals
contaminated with MBDs/NRFs (1), chemicals with
structures and process conditions Favorabﬂe to
but without actual mornitoring data (2), arid che
molecular structures favorable to DRD/DRP forma

esult nof A

ther rhe raw
ediate}. Th=
ther N3N/NARF

nf DRND/MAF
rn. This
urther chemical

r of hoth 3

is of NRNs/N3Fg

av he conrtaminated
The r=ssihle
verv law.,

d within YPTS and
m considerarion
aniliecy of

se helieved

re cacefully
of impuriny (IV,
d to be verLv low

ttes. Therefore

eratiornr.

to he

rsot ko dinxin/
discussed undetr
§ are rot

/furan

m the list

parate list fot
rerd.

ls listed hy 0OSwW
eams contamirated
duplicates were

krnowrn to he
molecular

PRN/NRF formatior,
micals with

tion, but rot

enounh process data to make a determination (3)
examired for those chemicals used orly as meqtl
TSCA has rno jurisdiction over these.
"v" in the "PO"

|
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|

elimirnated from the QTS list and nicked up|bv OPP irn their Aata
call-in program. :

Some chemicals on the list are rnot currently in nroductior,
but could come into nroduction at any tlmel Wh11e they have rnot
been removed from the list, manufacturers will §ot he reauired tn
test a chemical not currentlv in productior at the time the rule
is promulgqated. He will, however, he reauired *#o test that
chemical should he ever resume production.|

783336
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GUIDANCE FOR A SEQUENTIAL APPROACH TO THE SAMPLING OF
DIBENZODIOXINS AND DIBENZODIOXIMNS

INTRODUCTION -

This is the seguential sampling scheme :efer*ed to in the
Proposed Rule for Processing, Distribution, and Use of Certain
Designated Chemical Substances Suspected to Produce and/or Be
Contaminated with Dioxins and Furans (49 FR 28172) 28182,

July 10, 1984).

For this proposed rule, dioxins and furans are in reality
four classes of compounds: brominated dlbenzofurans, brominated
dibenzodioxins, chlorinated dibenzofurans, and chlorlnated
dibenzodioxins, and specifically within these classes the
corpounds substituted with from four to seven chlorlne and/or
bromine atoms per melecule., Hereafter these part;cular compounds
will collectively be referred to as polyhalqenated dibenzofurans
(PHDFs) and polyhalogenated dibenzodioxins (PHDDs). Specific
subgroups within the collective group addressed by the regulation
will be more specifically named.

This document contains a statement of the sequentxal
decision scheme, the rationale for its use, tne detalls of sample
selection (how much, when and where), and the statlstlcal
properties of the sequential decision schenel Thls scheme is
part of an overall activity to provide guldance te those who are
in a pOaltlon to respond to the proposed regulatlons.

PROPOSED TRUNCATED SEQUENTIAL DECISION SCHEME

For a given material at the productxon/formulatlon site,
select a sample and measure the concentration of PHDFs and
PHDDs. The sampling scheme must be used Eorlall tests and
analytical evaluations for determination of PHDFs and PHDDs. A
neasurement nay be obtained by a screening method which has been
denonstrated by the tester to a docunented degree of sensitivity
and specificity. The confirmatory method for Ldentlfylng the
PHDFs and PHDDs and the concentrations of these compounds is high

resolution gas chromatography / high resolutlon nass spectrometry
{HRGC/HRMS ) . ,

The product sample selection procedure is repeated until
either a product sample is found to contain PHDFsIand/or PHDDs or
seven samples have been processed, in which case declare the
production of the sampled material to be free from PHDFs and
PHDDs. 1If any of the concentrations of PHDDs in a single product
sample exceeds 0.l parts pexr billion (ppb) and/or |the concentra-
tions of PHDFs in a single sample exceeds 1.0 parts per billion
{(ppb), the product will be deemed to contain PHDD» and PHDFs
respectively. In HR&C/HRMS a resolvable chromatographxc peak is

DRAFT |
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considered a single brominated dibenzofuran |[compound, & single
chlorinated dibenzofuran compound, an single brominated
dibenzodioxin compound, or a single dibenzodioxin compound. The
number of samples, N, required is not to exceed seven. i
REASON FOR HOT USING A SINGLE SAMPLE TO DETERMINE COMPLIANCE :
[
Analysis of a material is subject to two main sources of
PHDFs and PHDDs being generated as byproducts or |impurities may
) vary over time and/or location at the szte.[ Secondly, the
measured concentration of PHDFs and PHDDs will vary among
repeated measurements on the same sample. Therefore, the
measured concentration of a particular sxngle screenzng test or
single gas chromatographic peak will vary among samples selected
randomly in time and space so that a single sampﬂe would not be
representative of the underlying process except for the extreme
cases.

In tne following paragraphs the variable nature of
observations will be expressed by the symboﬂ e, the probability
that a sample will have a measured concentration |below 0.1 ppb
for PEDDs and 1.0 ppb for PHDFs in a particular gas chromato-
graphic peak.

JUSTIFICATION FOR USING SEQUENTIAL SAMPLING . !

Given the analytical costs associated with HRGC/HRMS, it is
important to utilize statistical procedureslwhicq minimize the
number of samples which need to be analyzed. Sequential moni-
toring of a material allows a determination |of the presence of
PHiDFsand/or PHDDs to be based on fewer samples, an the average,
than would be required under an equivalent fixed [sample size
decision rule because of the large number of sanples required to
descibe a production having undemonstrated varxabllty of PHDF and
PHDD content. For each such screening testlor HRGC/HRMS analysis '
this effxcxenc1 increases with the nunber of poténtlal PHDFs and
PHDDs in the material and decreases as the magnztude of e
increases. For materials containing suffxcﬂently hiqgh
concentrations of even a single PHDF or PHDD compound (i.e., e is
close to zero for its associated screening test or peak) only one
sample will be reguired to declare the presence of PHDFs or
PHDDs. For most multiple congener materlals, thel use of the
proposed scheme would probably result in the anaﬂysxs of onlyv 4
or 5 samples to identify materials contalnlﬁg PHDFs at 1.0 ppb
and PHDDs at 0.l ppb. Even for materials cqntalnlng a single
congener at levels above the 0.1 ppb, the apollcatzon of the
scheme would probably result in the analys1s of fewer than 7

samples to declare the presence of PHDFs and PHDDs when e is no
larger than 0.7. '

BEECS,
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TIMES, LOCATIONS, AND QUANTITIES

A material may be produced through a g&oup of activities,
within one or more locations at a site. The productlon of the
material is” assumed to be cyclic in nature hnd tnat within each
cycle the distribution and concentration range of brominated and :
chlorinated dibenzofurans and dxbenzodxoxxﬁs is lconsistent. Each’
cycle, then, is a time interval representing a pFriod within
which the activity mix of the production of the material is

egsentially repeated, such as a batch, shift, or| day.

Samples under the proposed sequential |sampliing plan will be
selected from separate cycles of the production process. Further
description of sample selection appears in 'Guzd@nce for sampling
Broninated and Chlorinated Dibenzofurans and DsznzodLOXLns. It
is important to randomly select the bampllng time and locaticen
independently for each cycle. Any deviations from this random
selection must be documented and justified.] As ‘many as seven
cycles will be required under tne proposed prochure. Changes in
the production process, especially changes |judged to potentially
affect brominated and chlorinated dibenzofuran and dibenzodioxin
levels, require that_the entire sequential testﬂng effort be
redone. If a single production process is |the potential source
of brominated and chlorinated dibenzofuran and dibenzodioxin
exposure through several media, each medium should be separately
tested by the sequential sampling.

T 4

The size of a sample to be chemically analﬂzed depends on
the medium of the sample and the intended analytlcal method.
Sample sizes are recommended in the "Guidance for Sampling
Brominated and Chlorinated Dibenzofurans and leenzodzoxzns.

STATISTICAL PROPERTIES OF THE PROPOSED DECISION |SCHEME

In general, two decision errors are possible: (1) declaring
materials in compliance to be not in complxance4 and (2) declaring
processes which are not in compliance to be in compliance. Choice
of the 0.1 ppb as the test threshold and requzrxng two samples to
exceed it eliminates any significant likelxhood of committing an
error of the first type. The probability of comnitting an error
of the second type decreases with the nunber of\potentlal bromi-
nated and chlorinated dibenzofurans and dzbenzodloxzns congeners
preseant in the process and the naximum nunber oE required
samples, and increases with the magnitude oE e for each such
peak. The proposed maximum number of seven sanples was chosen
because it results in an acceptable probabxllty|of the second
error without the requirement of an excessive amount of samples
to be analyzed to determine the prescnce of PHDFs and PHDDs. For,
the seven samples, the error of the secondltype will be less than
0.25 for a typical process (i.e., -One havzng S or nore peaks) :
provided the e-values for the process are all no larger than 0.%2|
(assuming unconditional independence or conple:e gas chromato-
graphic resolution of individual PHDF and PHDD cencentrations). 1
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GUIDANCE FOR SAMPLING BROMINATED |AND CHLORINATED
DIBENZOFURANS AND DIBENZODIOXINS

The Eollow1ng are recommended steps for collectlng samples
the following four classes of compounds: bronlnaued dibenzo-
furans, brominated dibenzodioxins, chlor1nated dxbenzoﬁurana, and
chlorinated dibenzodioxins. Of specific xnterest within these
classes are the compounds substituted with from four to seven
chlorine and/or bromine atoms per molecule.| Hereafter these
compounds will collectively be referred to as polyhdlgenated
dibenzofurans (PHDFs) and polyhalogenated dlbenzodloxlns
(PHDDs). Specific subgroups within the collectlve group
addressed by the regulation will be more spec1f1cally named. All
of the following steps should be carefully recorded.

1. Determine the Objectives of the Sampling Exercise.

In the case of this proposed rule, some objectlves might be
(l) to measure PHDF and PHDD levels occurlng as byproducts or
impurities in a product to deternmine compllance WLth the rule,
and (2) to know the limitations of these measurements.

2. Describe the System or Production Process from Which the
Sample Materials Will Be Collected.

Tne samples collected can only provide lnfornatlon about the
product from which they have been collected |and the completeness
of this information depends on how, at what [time(|s), where, and
for wnat duration the samples are collected. Of [particular
importance in determining a saapling plan for the process are the
continuity, homeogeneity, and cyclic charautérxstﬂcs of the
production process. Compositing of samples |for chenxcal analysis
nas benefits in reoducing analytical costs but risks in requiring
lower instrument quantification levels and reducﬂng the ability
to Ldentlfy whether PHDFs and PHEDDs are from uniform concentra-
tions in all members of a composite or high concentrations in one
member and no concentrations in the other menbers! of the
conposite Each of the seven samples descrﬂbed Ln the "Guidance
for a Sequentlal Approach to the Sampling oq Dibenzofurans and
Dibenzodixins" may be a randomly selected composﬂte, but the
seven may not be composited unless the levell of concern is
revised to be one seventh of the currently proposcd levels, i.e.
0.1/7 or 0.014 ppb fo PHDDs and 1.0/7 or O. 1'4 ppb for PHDFs.

3. Prepare for Sample Collection Operatzods. i

For this section and the following section zp is important
to first read the appendices from the documeht 'Analytzcal

Methods for Brominated and Chlorinated Dibenzofurans and
Dibenzodioxins”

783340
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Sample collection methods, to be applled here, depend on
the nature of the material to be screened or] chemically
analyzed and the screening or chemical janalytical procedure,
which for high resolution mass spectronmeter |[detector
(HRGC/HRMS), here is assumed to include extraction. Proper
guidance, such as sample preparation, éxtract1on, and
brominated and chlorinated dxbenzofuran and |[dibenzodioxin
measurenent by high resolution gas chromatography with a
HRGC/HRMS, for collected samples appears in |"Analytical
Methods for Brominated and Chlorinated |Dibenzofurans and
Dibenzodioxins"

b. Accounting for Potential Sources of Contamination or
Loss During Sampling. |

Sanple collection containers, sanpﬂe collection
equipment, and chemical analytical equﬂpnent are common
sources of contamination. Rigorous cleanlng of containers
and equipment coming in contact with samples and sanple
extracts decreases the possibility of contamznatlon. The
use of method blanks and field blanks evaluqtes the entire
collection and extraction procedures for contamination.
Field spikes should be used to determlne the possibility of
losses of brominated and chlorinated dibenzofurans and
dibenzodioxins between collection and actuall screening or
chemical analysis.

a., Methods and Equipment

Coordination among the sampling pJan designers, the
sample collectors, and the screening testers or chemical
analysts is a useful way to obtain lnformatﬂon on accounting
for potential contamination or loss during sampling.

¢. Preparing an Operational Plan Which Descr;bes the
Details of the Proposed Sample Collection Procedures.

The actual sample collection operational procedures may
differ from the proposal and the dlfferenceé and reasons for
the differences must be recorded. A Sanpllng Plan whicn
describes the sample size, location seﬂectlon and time
selection procedures, and quality assurance |guidance,
appears in the next section.

4. 'Prepare a Sampling Plan and Collect SadpleSa

Professional judgement is very Lmnortant in |sampling.
Frequently using such judgement can isolate la worst-case situa-
tion, sample the situation, and determine that the magnitude of
the worst-case situation is below the stated level of concern.
Professional judgement may provide informatilon to more completely
sample a system by focusing attention on stéps in a process which
potentially produces PHDFs and PHDDs. For €hese complex systems
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professional jJudgement must be assisted by proven sampling
methods. To make a complete analysis, sampling should also
determine the presence or absence of PHDFs and PHDDs in locations
or situations not necessarily -judged to be most important.

The proposed rule requires random sampling. A random sample
selection system includes all possibilities and systematically
chooses from among a list or compilation of those possibili-
ties. The way of choosing from among the possibilities is the
use of a random number table or through an automated random
number generator. A haphazard selection system, the result of
selection through convenience and/or purposeful neglect, includes
only a portion of all possibilities, has very little estimating
power, and should not be considered a random selection procedure.

For the purpose of incorporating this sampling plan with the
CPA "Guidance for a Sequential Approach to the Sampling of
Brominated and Chlorinated Dibenzofurans and Dibenzodioxins™ the
sampling unit for each process will be a cycle. A cycle is
defined as the time interval representing a period within which
the activity mix of a process is essentially repeated. This
cycle may be a batch, a shift, a day, or some other time period.

It is important to use random selection procedures in deter-
mining the sampling time and location for each individual cycle
(the details for these determinations are™ given below In parts b
and c). Cycles should be sampled, one at a time, until as many
as seven cycles have been sampled. IT two samples from any of
the seven or fewer cycles are analyzed and show measurement
levels of PHDFs and PHDDs above the limit of quantitation, the
material 1is not iIn compliance with the rule. IT none of the
seven cycles show PHDDs above the 0.1 parts per billion (ppD), or
PHDFs above 1.0 ppm, no further sampling 1is necessary until there
are changes 1in the process as described below.

If there are changes known or suspected to change the
generation of PHDFs and PHDDs as byproducts or impurities in a
process or a cycle, the seven cycles sampling exercise must be
done again. For each defined process and independent cycle:

a. The size of a sample of a material to be analyzed or
sample will be determined by the kind of material to be
sampled and the sensitivity of the analytical method. It
the material 1Is gaseous, a sample size of ten cubic meters
is usually sufficient for analysis. IT the material is
aqueous or liquid, the sample size of one liter is usually
sufficient for analysis. If the material is a solid, the
sample size of one hundred grams 1is usually sufficient for
analysis. Any sample size must have proper documentation
demonstrating capability to measure PHDDs at 0.1 ppo and
PHDFs at 1.0 ppb.

b. Location(s) of sample collection are defined as a subset
of all possible locations of storage of a given material.

pm a_ GENP 010531
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Physically possible sample collection sites are listed and
chosen through random selection procedures.

C- In processes where over seven batches of a material are
produced in a year, sample collection times must be selected
from a random time period within each individual batch
production cycle. The cycle time is completely segmented
into intervals long enough to collect a sample and one
interval is randomly selected for the actual collection.

For processes where under seven batches of material are
produced, random selection of seven samples from a list of
production time segments for all batches.

d. Quality assurance of the sampling and actual sample
collection exercise includes documentation of: the sampling
plan, sample collection procedures, and any chain of custody
records. Special notation should be made of any deviations
from orginal plans and promotions recorded at an earlier
stage of the sampling exercise. Especially:

i. dates and times of sample collection and chemical
analysis of samples.

ii. exact location and time of sample collection.
iil. process or product batch or Ilot identification

iv. chain of custody records employed in the sample
collection and ultimate disposition of the samples.

DRAFT
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QUALITY ASSURANCE PLAN FOR MEASUREMENT OF
BROMINATED AND CHLORINATED DIBENZOFURANS AND DIBENZODIOXINS

For quality assurance (QA) to be an effective method of mea-
surement validation of qualification, a Quality Assurance Plan
(QAP) must be prepared and should include the following: history
and disposition of samples; sampling and sample collection
procedures? and extraction and instrumental analysis procedures.
The QAP documents how a laboratory intends to demonstrate its
capability to produce data of acceptable quality. The proposed
rule is concerned with the following four classes of compounds:
brominated dibenzofurans, brominated dibenzodioxins, chlorinated
dibenzofurans, and chlorinated dibenzodioxins. OF specific
interest within these classes are the compounds substituted with
from four to seven chlorine and/or bromine atoms per molecule.
Hereafter these compounds will collectively be referred to as
polyhalgenated dibenzofurans (PHDFs) and polyhalogenated
dibenzodioxins (PHDDs)

An accurate trace or history of the life of a sample (to be
chemically analyzed for PHuFs and PHDDs must be assembled and
should contain information beginning with a description of the
system, scheme, or survey design for sample collection. A
written record, sometimes called a chain of custody form, shall
follow the sample. Necessary contents of the record are written
general descriptions of what happens to the sample, schedules and
timetables, disposition, and handling. Following Tfinal chemical
analysis, the last entry iIn this trace should be the disposition
of the sample. Any further use (particularly for another
activity), movement, or examination of the sample should be added
to the history.

Details of the sampling or sample collection procedure are
the second section of the QAP. Since the history describes
handling disposition, schedules, and general descriptions of what
happens iIn sampling, the requirement here 1iIs a detailed descrip-
tion of sampling and sample collection. Reasons for using a
specific or general sample selection process and reasons for not
using other processes must be included here. Estimates of how
well the selected samples represent the material to be
characterized 1is an essential part of quality assurance. The
greater the variability of composition of a material, the more
frequently sampling is required for estimation and characteriza-
tion purposes. In determining or estimating errors generated in
sample collection, control samples or blanks, and PHDFs and PHDDs
(native compounds or, preferably isotopically labelled compounds)
reinforced controls or standards, must be sent to the collection
site(s) and returned with the samples for identical handling® and
treatment. Duplicate samples, which are collected, documented,
and handled the same as other samples, are necessary for
recovery, precision, and accuracy determinations.

The third section of the QAP 1is a description of the extrac-
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tion and chemical analysis or screening test progedures. To
deternine both extraction efficiency and megsurement efficiency,
it is necessary to use chemical standards of PEDF and PHDD
mixtures or _individual PHDFs and PHDDs compounds in control
sanmples. Once capabxlltles have been estabhlshed, the operator
must determine precision and accuracy must be determined and use
those determination to designate acceptablej bounds for analytical
performance. The operator must keep control chart records to
assure that ‘instrument readings of standards fall within the
range of acceptable performance. The operapor miist establish and
describe the guantitative range of an instrument| and analytical
procedure. Specific requirements are as folllows:

For chemical analysis, these procedures| must be
demontrated capable to reproducibly and repgatedly
quantitate PHDDs at 0.l parts per bllllon (ppb) and 1.0
ppb of PHDFs. Quality control check sample]analySLS
begins the determination of system capabllltles.

For PHDDs, at least two analyses of the same
spiked standard (instrument standard) at 0.1 ppb nmust
be quantifiable to within +10% of 0.1 ppb. The
recovery of standard spiked into a proguct material at
0.1 ppb and run through the entire chemlcal analysis
nust be within 80-120% of the amount splked, with
reference to the instrument standard, | ninety-nine
percent (99%) of the time.

For PHDFs, at least two analyses Lf the sane
spiked standard (instrument standard) at 1.0 ppb must
be qQuantifiable to within +l10% of 1.0 ppb. |The
recovery of standard spiked into a product material at
l.0 ppb and run through the entire chenlcal analysis
must be within 80-~120% of the amount splked, with
reference to the instrument standard, nlnety—nlﬁe
percent (99%) of the time.

Qualitative requirements include: resanse Eactors for PHDFs
and PHDDs to be measured, instrument hardware and operating
conditions (anludzng type and source of colunnsL carrier gas and
flow rate, operating temperature range, and; ion source tempera-
ture), and structural assignment and/or library natchlng of mass
spectra. For both qualitative and quantltatlve measurements. the
instrument operator should be blind to the naturé or source of
samples, particularly to duplicates, blanksl and [brominated and
chlorinated dibenzofuran and dibenzodioxin relnforced samples.
The limit of detection (LOD) and limit of quantztatlon (LOQ)
shall be described for each material. Tentat1ve|LOD and LOQ
definitions are greater than or equal to th:ee times background
noise and greater than or equal to ten times bacquound noise,
regpectively. Details of quantitative calzbracxon procedures for
the known and/or expected range of the PHDF|and PHDD levels in
actual samples complete this section of the [QAP.
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last section of the QAP must include the results of
in round robin analytical prograns, the

laboratory participation
results of performance audits, the results of systems audits,
analytical result of performance audit samples, persons

chemical analysis, data

responsible for all aspects of sampling,
analysis, corrective actions, and quality assurance/quality

control. This section also must include a description of how
and how corrections in

problems are handled and documented,
working level notebooks are indicated and explained.

DRAFT
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