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On March 2, Mike Xermedy and I met with two people from Hooker Chemical Co.,
4wo Zyrom Hercules, and with the Dow group to dlscuss the toxicological impurities
associated with 2,4,5 trichlorophenol and related materials,

D=, Rowe of Dow Chemical opened the meeting by stating that they had operated
for 25 years without trouble; but, in the last year, they had &0 %o 70 cases of
chloroacne., Ten of these were moderate, and five to ten were extremely severe,
The:lr aporoach was a qualitative one at first, They wantad to find the causative

avial, , learn how to identify it, and try to aveid continual troudble with the
unkncwn. They tested various materials from tar fractions and from, as they put
i, "zunk", etc, They found that there are a number of suspect materials, probably
26 or 27; but the major "bad actor"” that they identified and which seemed 4o
consistently cause the problem was 2,3,7,3-Tetrachlorodibenzo p-Dicxin {symmetrical).

R (exygen)
¢ L |
= Cl ! — 4,8,7,8§~TerRacHLOROD IGENS
Cl cl b~ Dioxin

- (SYﬂm etricel)

This incidentally was previcusly listed as a suspect material by Cy Periins
of our company. A similar material is the wnsyrmetrical 1,3,7,8-TCIBD, also
sometimes listed as 2,3,7,9-TCDBD,

The Dow people used the white glove approach and found %this contaminant on
- tool handles, benches, instruments, and other fomites, In test animals, they could

consistently cause the symptoms to appear, Dr, Eolder of Dow, one of their medical

R doctors, had excellent color slides of the various patients, The difficulty starts
with multiple blackheads resulting in closed cystic structures which make the patient
look like he needs to wash his face, The disease dsvelops slowly, not appearing
until six weeks to two months after mild exposure but appearing in five to seven days
with very heavy exposurs, -

One bench chemist has been under treatment for two years and his face 4a
starting to show signs of clearing, Dr, Holder says that he believes this man's
problems will be sclved in another six months, Dr. Sadek, who does their micro-
scopie ‘work in connection with their animal laboratory, showed photo micrograohs
ol the cysts as they formed in the ears of rabbits, The cysts correlated with

} those found on the faces of the mep.- ] CONF]DENTIAE a
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Basically, there is a carotinoid deposit in the hadr follicles and oil ducts
in the face. These eventually go from the blackhead stage to form a ¢losed, heavy
core deposit, The chemical cannot be found in the facial tissues or in the cores,
but the problem still persists after exposure. The best description of the acute
stage is that the facial ¢issues resemble the exaggerated surface texture of an orange,
rather glazed and marbly with the enclosed hard core deposits.,

A secondary symptom, which does not correlate directly with the amowmt of
facial dermatitis, is a fatigue reaction where the employee is completely listless,
tired out, and nearly incapacitated. A complete blopsy of liver, kidney, etc,, shows
no degeneration of major organs. A complete clinical examination of the patiemts
showed no measurable affect on heart, blood pressure, respiration rats, blood sugar,
etc, The fatigued patients seemed to be helped by heavy doses of vitamins, perhavs
related in some way to the carotene metabolism of the body (involving vitamin 4, etc.)

An oral dose of 17 micrograms immediatsly killed the test animals, The Dow
people did not lower this dosage to obtain an I'DSO but decided that, whem they can
detect this compound, it should not be in the product, They found that s after
exposure to the material, washing within 15 minutes did not help a great deal, but
did slow rown the speed at which the symptoms appeared, Washing after ocne howr was
of absolu®ely no help whatsoever in reducing total dermatitis or speed of appearance
of the re:ciion. lModerate scrubbing with detergent does not remove this material,
Extremely hard serubbing can accomplish the task or the use of solvents, such as
1,1l,l-trichloroethene, t

Dov- has developed 2 new analytical methed in which they have confidence in
thelr senritivity to 1 ppm. They can only state in levels below this that some may
be presen! below the 1 ppm. They stzted that they have not used nicro-colarimetric
methods, ¢énd the electron capture tests that they ran made only a very slight
Lmorovemert in sensitivity with this compound, Their analytical chemist stated that
the eleci:cn cell saturates because of the presence of other materials in high
concentra*ion compared to the dioxin, '

This material has some strange properties. It has a fairly high vaper
pressure tut nevertheless is quite persistent as a contaminant, It can be separated
from benzene by boiling 4if it is not carried down %o dryness. The Dow people are
extremely careful in all of their work with this compound. They use PVC throw-away
gloves, and all samples are burned in a special furnmace which operates ah S00°F,

. These samples are sealed before going to the burnmer, They use bicassay methods en
rabtbits for qualitative checking only.

1
"The Dow people state tha: they intend to set a th

of plus or minus 1 ppm on this material., They have analyzed materials from other
companies. including owr company, and have found amounts as high as 10 ppm in
2,4,5=T a=id and 20 to 30 ppm in phenates.’ ‘

They have made 2 single application to the ears of test rabbits and foumd
shat 20 prm will not give folliculitis. Forty ppm does give a slight effeect, anc
=00 ppm i- severe, They have made repeat applications of from 10 to 100 ppb, and
25 of there treatments do not cause a response; however, 1000 pob (1 ppm) gives a
slight rerponse with nine applications and a severe resction with 11 applications.

Thry conclude, therefore, that 1 PPm with repeat exposure can create a real
problem,

<z ma

- - -

J:'s peopls outlined a methed for extracting and running samples on
2.1 YeT: ,L,5<TP; and phenols. it involwes a chloroform extraction, followed br
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a eaustic wash, and a reduction by boiling to ocne=tenth the wvelume before putiing
1%+ in the chromatograph. They have given the gas-liquid chromatography methed to
us, along with analytical-grade dioxin material, Mike Kennedy has these materials

and intends to pursue the laboratory work necessary to ascertain where and how much,
if any, of this diecxdn appears in our 2,4,5-T process.

The purpese of this meeting was obviocusly designed to help us sclve this
problem before outsiders confuse the issue and cause us no end of grief., Dow is
sending the test results on our material to us, incidentally; and this will further

check owr technique, etc,

Sincerely,
o/

{ct

E. L. Chandler

ELC:een

Lo ]
~ne
p
(V2]
-y
2
4

MAXUS1004975



June-Aug., 1962
Eighth Report on Fvaluation of
Chloracne-Producing Potential of

Various Chiorinated Organic Compoundw

(QUFD/ |
E£xhi bt
#1
ID.
2-19-87

koD

n . T12te
: 210351

MAXUS1004976



- " DISTRIBUTION

Nr. Guidi 8/28/62

Tox Lab

Suzvey Correspocdence
Survey Repaorts

extTas

Lhir

.

71283
210352

MAXUS1004977



tae e T T e s T e

S T T S S S S P

.. .
DS

L INDUSTRIAL HYGIENE FOUNOATION OF AMERIGA. NG,

MELLON lﬁ‘si"n'_b'n:_'_ 4400 FiFTH AVENUE

PITTS3URGH 13, Pa.

Zighth Report an
ZVALUATION OF CHLORACNE-PRODUCING POTENTIAL
OF VARIQUS CHLORINATZID ORGANIC COMPQUNDS
for
DIAMOND ALKALI COMPANY

- June-August, 1962

by

James M. McNerney, M.P.H.
‘Reseazch Toxicologist

Mary Anon Babyak
Researca Assistaas

Marianne Kaschak
Research Assistant

Paul Gross, M.D.
Research Pathologist

- o | . H. H. Sehremk. Pu. 0.

23,0 L1 iEIAl L | Magagiag Director
2 S Tilss
210351

MAXUS1004978



INTRODUCTION

This report presents the results of the evaluation of :he chloracne-
oroducing potential of l+ sampies collected at various poizts from a Tri-
chlorophenol process azd is a coarinuation of a series of T2ports on sizilar
compounds. The test ma.:e:-.a‘..s were evaluated on the s=sponse of sabbit
sars to repeated applications. Conclusions 'were based entirely upoa gross

ovsarvations which inciuded measurement of the thickness of the exposed

ears. .
MATEZRIALS AND M=ZTHODS

’i":el materials tested were:

Samale )

No. o ‘Description

c-1 Sample irom autoclave batch 708-W. Autoclave digestion tempe:a‘-
ture racge 160-175°C. Maximum temperature duriag MeOH
addition - 180°C. Machanol distilled ia the laboratory, residue
diluted with water to aporoximately 23% and pH adjusted to 9.

c-2 Recovered Methanol from laboratory discillation of batck 708-W
for sample C-1,

c-3 Sample fromy autoclave batch 713-W, Auroclave digestion tempera-

re range = 145-173, maximum temperarure during Methanol

addition - 200°C. Metharnol distilled in thé laboratory residae
diluted with water to approximately 23% aad pH adjusted to 9.

C-4 Recovered Methanol {rom laboratory distillation of batch 718-W
for sample C-3. ‘

c-5 . Laboratory distilled plant recovered Methanol. Fraction distilled '

berween 55-§5'C.

I Ai”i’ﬁf‘?’?‘-.!‘-.!_
Eﬂfi’.?%b da et 0 71257
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Na, Descriprion

C-9 Residue from ladoratory distillation ia C-3. Brown with yeilow
solids. pH.adjusted to 9.

Cc-7 Sample Irom plaot still aftar Mecrhanol distillation and water

- ditution - 3/7/32 date sampled. Sample diluted with watar o
approxiziataly 237, aad pH adjusted to 9.
cC-3 Same sample as C-7. but staam stripped iz laboratosy uaril
caustic solubility test on residue was sacisfied. Residue dzlu'ed
. Witl wacter o aootoxu..ately ?.3 T2 aa.d. PH a.djusted to 3.
- C-9 Same sam;le_as.C-?. Sut purified in Ia.bora:ory by diluciou method.
' o The Na salt'was made from tSe recovered TCP and dilutad with
water to approximately 237 arcd oH a.d}usced. to 9,
c-10 Sa-..ple from :laa: still batch -.z.-.ed tn C-7, but aitar plau: steam
- ! - stripping waril caustic solubility test satistied. Diluced mth
water to as:'oumately 237, 75 add DH &djllatéd to J..

c-11 ".-"Rra:e {rom sulfate wash of Na 2,4, 3, -1' salt on 3 X3 ulter
Tiltrate acidiiied, Na salt Drepa'ed from recovered TC?2 and
diluted with water to aoproxx-na.r.ely 237; oH adjusted to 9. -Ambers
color with considerable amcuat of solids. '

c-12 T-Acid Sulfate wash water. i adjusted to 9.

c-13 Slant T-Acid (dustless) dissolved ia IPA. 237, solution.

C-14 Recoversd Metkanol from plaat recovered \t-':‘.:aaol storage fa-~< -

5/4/62 date sampled.

The materials were incorporated into a vehicle that consisted

of 30 grams of "Carbowax"” 4000 aand 20 milliliters of aropylene glycol

heated to 95°C. Txze acsount of samples C-1, C-3, C-4, C-7, C-8, C-3.

C-10, C-1l, and C-13 added to their respective vehicles was adjusted to

equa.l. 2.57 by weight of a 257 solution of T:iéblorophenol 30 that all of the

'\a"”f.j"' "\g L
3% ] ,..,_3..“:-”" D T1253
- 2101355
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.emulsions were of comparable streagth. I";'e' caximiuma amoust of the -

:éma.i.ni.ng samples ;Sa: cou.l..d; be'incoréorated iato tae 'Ieb;.c"‘e, 6-_ 25 gracms,’
wa3 added o their :espcc:iv-e vehiclas.

A series of 15 applications was made onto the inner surface of
one ear of six albino rabbirs during a three-week period. Two compounds
were tesiad oa sach group of six rabbits. The 2ars wers exarmized closely
to c’.é:e_c: zarcliy :hmges‘in_&ppe;taﬂce and obSQ:vatiogs were recorded
following the Sth. [Gt':h'. aad L3tk -a.ppi.i.'c_a'.l':i'.oas.: The thickness of tﬁe ears
was —easured at a point equiaiscm: from the tip of the ear and the outer

margias aad was located and marked with d);g oa the back of the ear. Mea-

~ Surecments were made prior to,:b._e.;'.i.ri',s: application and agaic om the day of

. -

the l3th appli'c»a.:‘.o-n w’ri:ﬁ a dia.l_.-cy'v.:;g :ni’éro;n’ééer h.aving a raﬁge of 0'.'06 l -t-d
0.230 in'ch.l L | : o ' | _ - |

The grade of reéponse was establiSh;:d according to.the foillowi::g
ch&:ac:eris:ic;:

1. Mild: This response is characterized by an increased sromi-

aence of the hair follicles on the inner suriace of the ear. The ’Ecuicles
appear as fine dots whi.c&. may be slightly raised as the respoase grogresses.
Tkers may be a mild ery:&ema. and slight I;oss of hair., Although an increase
ia thickness may 2ot be detectable grdssiy, qicromerer :neas;:.remen:s re-

veal a slight thickening.

Wi

- -
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2. Marked: tn.thi-s stage, the follicles appear to be -aisad and

nazd, thus ziving the ear a definite "sandy'’ {eeling. The :'o.L‘.ic'.es ars also
enlarged and tend to merge. Usuail;y marked erythema is observed, ac-
campanied by a marked loss of hair. Moderate epithelial hyperslasia re-
sulted ina thickeziag which i3 svidsnr 3rossly and is confirmed 5y micro-

23127 TMeasurements.,

3. Severe: I"ni.s degree of :espbuse.is maniiest 2s a gross
thickening of :he. ear'tg'rr-uny times no rr.nal..r I'h-e‘ incr?ased thicémes; causes
.the ear to be Z-:'e._a.v"/-. ver'y stiéf, :-md drooped, The t-ria.rked.‘e:y:'hema. present
at first is gradually obscured by the :p}t};eiial hfp'e‘rpla.sia.. "The folliclas “
'a':a_'rais.ed.. hér‘a‘.f‘avnd'me' :.'g:'ec!.. the:é‘,'ig.r ziving the ea.rsa.n e,nc;;uste'.cl. appear-
a:'.cie.- .-\s- he _coné.ir.‘.on _:rog:'ssses'i-the re is é:'ctens'i-“r"e ex._:iol'ia':ion-ovf the
egizhe'.'.un leaving the ear deeply a'.::ea..

Plus sigas were included with ché _grafies of 're;ponse to iadicate

the trend of the reaction withia a particulas group.

RESULTS

The response of each of the rabbit ears to f{iftaen applicacicas

e,

ot the test materials duriag a three-wesk, overall period i3 presented,
respectively, ia Tables | through 4. The effects that the vehicle, alage,

produced are shown iz Table 15. A summary of the shservations of the

responses produced by each sample is ptesen;ed in Table L6.

- s : EFQ¢ 2.3"""-..!\[ TIZ?:\
. . . - N1 -
A~ o
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CSUMMARY . AND CONCLUSIONS

Sarmpies C-1. C-3., C-0, and C-7 praduced markac responies
iz rabbits and samples C-3 and C-l4 produced eifects teading towarss a

marked response. These matanals, thereiore, should be -sgarded as

‘havung definite juman chioracze-nroduci=z poteatial.
Samples C-3, C-10, a=d C-13 3raduced mild r=sponses ina
rabbits aad, thezefore, could 703sibiy produce chloraczs ia sumans.

Safnples C-2, C-4, C-5, and C-12 produced either 20 response

or a mirnimal ore iz rabbiss azd, thersiore, the probability of these materials

producing humaan.chiorasze could be considered siight. The mild respoase

.

-that was aoted could have been due to simple irritation.
Sample C-11l produced =0 appraciadie response iz radbics azs,

tkerelore, there :s 30 dasis iz this iesting croceduse 0 expecs this matacia

o produce humaa chloracze.

_ bravd i d BLRE T
. | ' 210358
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Table | -—_Re'sponse of Rabbit Ears to Appl.ica.tion; o-f'Sa,:-:i.p[e C.,'-l

Responae at Zad of Tach Wesk

Rabbit Thickness (tach}
No. Ear l 2 3 Iaitial Fiz=al
1 Left Mild Mild Mild 0.038 0. 045,
2 " . Mild+ Marked 0.038 0.053
3 . N & o ~0.039 - 0.058 .
4 g " Xl Mild% - 0.038 - 0.052
5 " " " Marked 0.0356 0.053
) " " " Mild+ 0.037 0.052
Mean 0.038 ©Q.032
Ta‘.-_;ie 2 -- Respouée of Rabbit Zars to Application of Sample.C-2.
Rabbit - ' Response at £ad of Tach Week . Thickness [inch):
-No. CEar- ot 1 2 3 Igitial . Final
1 Right None Mild Mild 0.038 0.044
T2 g o " " 0: 040 0.043
3 " " " 3 0.040 0.045
4 " " None " 0.039 0.045
5 " " Mild " 0.037 0.045
6 " L " " 0.039 0.047
M=an  0.039 0.045

Table 3 -- Response of Rabbit Zars to

Application of Sample C-3

Rabbit
No. Zar
1 Left
a (X3
3 .o
% »
5 .
5 - ic'
L e A
TR O B

Respoanse at Znd of

Tach Week

Thickness (iach)

L

Mild

ina
H

WeTi dsimsc ezl

2 3 [nitial Final
Mild+ Marked 0.039 0.051
" " 0.038 0.060
g S 0.038 0.071
" " 0.040 0. 060
" Marked+ 0.039 0.074
" Marked -0.039 0.059
) - Mean 0.039 0.063

ey

240353
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Table 4 -- Requn.s:é:‘oi Rabbit Zad to Application oE‘_;S'a.mpLe C-4
' Rabbit h . Response at Tzd 5 Sach Week Taickness {iach)
Na. Ear L 2 3 [2i1aL Tizat
L Righe Noge- Mild Mild ¢.040 3.043
2 " v Noae o ¢.039 0.042
3 " " " " 0. 040 0.0%%
+ " " : o o 0.033 0.9232
5 " " g ' Q. 039 0. 043
6 . . ~ Mild ' 0:039 0.043
Meaz 0.039 0.04%3
Table 5 -- éespo:se of Rabbic Sars ;o'A§plication of Sample C-5
Rabbit R2sponse at =ad of Tackh Week Thickness {inch)
"No. .- 'f . Zar B 1 L A | 7 Iaittal  Final o
1 Leait Noze Noze ©  None. S .0.039 0.051
.2 . T Mild o 0.037 - 0.047
3 " " . Lot 9.038 0.043
4 v ' " " " - 0.939 0.0453
5 AN " None 0.039 0.041
5 " " " " J.041 0.051
Mean 0.039 0.046
‘fzble & -~ Respomse of Rabbit Tars to Application of Sample C-6
Rabbit Heﬁpoase at T=d of Tach Week Thickness (lack)
No. Tar L z 3 izitial T.zal
L Lest Milds Mild+ Marked . 0.034% 0.042
2 " - " " 0.040 0.G&3
3 " CMilde 0.937 0.347
+ Mild Mild Mild 0.045° 2.030
5 - Milde Milde Marked 0.04l Q.063
5 " oo " . Milde 0.036 0.051
‘ " Mean  0.039 0.954
vm s L -
{ Ll ‘-1!_ ) 171
o oe end SRS 210360
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| Table'7 -= Response of Rabbit Ears té Agplication of Sample C -

‘Rabbit : Response at Tad of Tach Veek Thickaess (iack)
No. Ear L 2 ) 3 . [a:::ad T iaal
i Right Milds Mild+ Mild+ 0.0131! 0,047
2 - o " " Marked 0.038 0.063
3 " Mild " Mild+ 0.035 0.045
4 " oo " " 0.0+ 0.048
5 0 Mild+ s Marked 0.039 - 0.054
6 " " " Mild+ 0.035 0.042
Mean 0.037 g.4350
. _-_—_——-—__—_—_m—_._.—____—_—”—-__._._._ .

Table 8 -- Respoase of Rabbit Ears to Application of Sample C-8

Rabbit - . - Response at Ead of Tach Week Thickaess {iach)

No. c. Eap - ¢ L 2 3 [nictal | -E"u:a.L
L Left . Milds ~ Milde ' Mild+ - - 0,040. ~ ‘0.034
2 S Mild Mild o Mild - 0.039 0. 050
3 " Mild+ Mild+ Marked 0.037 0.050
4 ' " Mild & Mild '~ 0.034  0.043
5 " Mild+ " Milds 0.034 0.053
6 " Mild Mild Mild 0.040 0.050

Mean 0,037 0.0350

Table 9 -- Response of Rabbit Tars to Application of Sample C-9

Rabbit Response at Zad of Cach Week " Thickness (inch)
No. Ear L 2 3 Inizial Fizal
1 Right Mild Mild Mild .0.038 0.042
2 " " v " 0.040  0.044
3 " " " " 0.035 0.039
4 " il "o " 0.034 0.037
5 " " oo 0.035 0.041
6 e " " , " 0.040 0. Q45

: : Mean 0.037 0. 041

T 1 o rine
s’ ‘ : 210361
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Table 10 -- Respoase of Raboit Tars to Application oi_.Sai::',pie C'r;:llo:_ S

R1>bit ' _ Ressonse 1z Zad of Tach Veek Taickzess (izch)
No. . Tar i - 3 fzimian T.aal

-

.033
. 059
. 0419
. 040
.042
.0+¢
Mean 8.3338 9. 0438

Lait Mild vild Mitd 0.941
‘o o " X 0.04l

" o " ' 0.040
Noos Noge ' 0.035

NMild Mild ' - 0.933

[V RV IR

Qo000

[+ *L b=

Table Il -- Respozse of Rabbit ZTars to Application of Sarzple C-11

Radoit - . Response 3t Z2d of Tach Week hickness (ioch) *
No. = Tis L l 3 Iatnal. rioal.

1 - Right - . Noze ~ Noge None’ . . 0. 0_40"‘, - 0.043
2 o S oot 00039 0 0.043

3 o . B e "0.044 : 0.047

+ - " . o 0.933 0.034

5 " " " " 0.035 0.037

)

" " " " 0.039 0.042
' Maan 0.038 0.041

Table 12 .- Response of Rabbit Zars to Applicarion of Sample C-12

Rapbit Rasponse it ©ad of Tach Veek Thickaess fizzh
No. - Zar L 2 3 [=:21al =

I)l
—

Lasgt -None Noze Mild 0,938

o . " - 0,037

.o ‘ e " . 9. 039
" . " 0.037 ~

o - " Nozs 0.038

’ : ' ‘ 0.041

“Mean . 0.033
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Table 13 - R‘e'.sg.:r.:n's;‘of. R'a.'ﬁb'}.t‘ _.Eﬁa'-‘:.'s 'to'Aégi'Lié_a':ion of Sample ¢- l}
Rabbit ' Response at Ead of Each Week - Thickness (inch}
~ No. ‘ Ear . 1 2 3 Imicial Fiaal

Right None None Mild 0.040
" e (1] -" O. 040
" Mild Mild " ¢.0139

L . 048
2

3

3 “ . o z 0.039

5

)

. 048
.03%
.042
.048.
.047
S 048

" Neoze None o 0.039
AN " ' T . - " - 0-041
' : Mean 0. 040

QO OO 0O QO

Table 14 -- Response of Rabhit Zars to Application of Sample C- 14

Rabbit o Response at End of Sach Week Thickness (inch)
No. Ear L 2 k! Initial Final

. 049
.038 |
.042
L0356
.051
. 0344
. 047

1 C Left. Mild . Mild- . Mild 0.040 -
2 e None:  © Nome .- " 0.035 -
3 SR Mild Mild - 0.036
4 " " Mild+ 0.037
5 . . " " 0.037
6 o " o Mild 0.038

: : Meaa 0.037

O|loo O O O OO

Table 15 -- Response of Rabbit Ears to Application of the Vahicle Aloze

Rabbit Respoase at Ead of Each Week Thickness {1ach)
No. Ear l 2 3 Lawcial Toiaal

Right . None None None 0.040
" co S : e 0.039
" " v A 0.042

. "o 0.043

" B v . 0.039

o L ) - ' 0.042

' o Mean 0.041

Tl N

o W B W N e
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O
>
o

MAXUS1004988



""" * . v - ¢ - -
- "3 ! R .
- : . : - 7’
N : P T .
- .- . N
: - - - Pad 1
- -
- . N . . . .- Y . .
- LS PN - PR .« ot - - .’ . - N - .
- - T e i st . . . . : . . EE a . -
' M .. PRI i . L : Lo .. . -

Sample No. Response [oiznai

6-1 Marked 0.038 =~ 0.032 0.914
C-2 Mild ©3.933 . Q.043 0.006
c-3 Marcked . 0.039 2.063 0.924
C-4 S oMud . 0.039 0,943 0,004
c-3 .\.tild. “ o 0.639:' | "-0...04;6‘ 6.007' o
c-6 | Marked | 9.039 . J.034 0.013
c-7 Marked - 9.037 0;‘050 Q.013
c-3 o ,.'.-*"_\.tild%:-- S of_.fohn' ~ .0.050 10.013 .
c-é S S(ﬁ@ - ‘  _A’d;osf ‘ ‘@Loél‘ . 0;664"
c-10 Mild T 0l038 0.048 0.010
c-11 None | 3.038  0.04l 0.003
c-12 Mild 0.039 0.043 0.004
C-13 Mild 0.040 0.048 0.008
c-i+ Milds 0.037 0.047 c.o10

Vehicle alone None : 0.0+l 3. 244 Q.005
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CEPARTMENT COF HEALTH
@ & 14e, Termln Xy

o
"

?obr:ury 27, 196)

Mr. R. A, aadd,Flant Manager

Diazond Alsali Coazany

80 Lister Aveqgpe .
Nevark, %New seriey

Dear Vr, Guidi:

At your request, perionnel of tals Prograa visited your plant ca
January 9, 196). T:is purjose of tils visil was to study ke piast operatica
&332 axaaline sevaral employees wilh a 3¢ia corcitioa diagnssed as chlaracne.,

As the reparis froa e Mellon lastliute tndlcate, you are handling -
several ccepounds walca are pet €ATlAly causative agents of the exloracane
condition in evidence, The sanitary facLilties avai-aszle for chealcal workers
wers deszed exce.leat. However, tneir offeciivensss can only be zessured by
nolr use. It 13 susgested tnat ite esployees Se requr-d to showver in the
plant, Perscas suflering frem caleriene saould be supplied witr a catlly crarge
af clothing ireated to be '--orv.aus to shexical agents. The saze s “rue for
vagergaraesss.

3r. Bonald J. Sirmingnaz, Medical Jtrecs wsr=Chlel, Juutolcg Sectien,
U, S. Pudlic Healta Zervice, Gt nelzratl, io, Ras Seea notifled of the siiua-
tion and 1s ex2secied to coatact yeu L3 tne fulure,.

The recomrend.iions lliated bBelow are of Tered fa- poss'Sle alleviatica

of ¢ .o condiilos, T ldenilly tne szesifiz ciise is Ciffiesit since o pars
of &= .:--e: 23 certainly zersizal ryglens,
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m
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1e C:'.“..'.‘..‘.; ehisse3 snsll Se oflere: 3aiy.

2, Zreate? claitics 49 inzrease L2zesmaadility T3 cre =izal
7
4genis Ay te 3:u3sliluted lcf Lhe %iie now viel,
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Uiazend &, xa.: Cotzany
Newark, lew Jersey

3. hesaxr 10;{;: A2 leaxig valves in pipe 3j3tem espeziale
Ly of sublizsanie cocjouads,

. . o s—— > pr— | S—————

scould be ecforied after each -

Se 3Scft Srusres or clean waiad ¢loths should be supplied to
each vorxer to facilitate Food perscaal hygiene., Warm
water shculd de Ceallly available,

6. Z:cwels, changes dally, snould Se furnisned by the

Cocpany.,
Sheuld you desire furiler elabdoration of this rezors or otler as- )
siatance, piease feel (rea t0 call us,
Verz truly yours,
E. ILyma Senall
Calel
Occupaticsal Healwh Fregrza
MEL NN
p TEI TS 2,
CONEIREET A
OUNT LD !4,
RS T SRR
0 11292 —
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CEPARTMENT OF ~EALTH

2/19/87
dortl 18, 1963 /&)

¥r. Bayaced A, Caldl, Flans Kazager
Dlazsnd Alxali Comzany
Blecirocrenizals Divisien

80 lister Avenus

Yevarg, Nev Jarsey '
cear Nr, Cuial:

Atlacied 1 t2e repart of tde der=atoscs iovestizatian
eoniuzied 13 your plant By represeataiives {rom the U, 3, Publie
Eoany Service. The report s sels explasatary,

L ve caz de of additicnal assistance, please fesl free
to cantact us, . :

Vary tmuly yours,

. LBl

A, ‘Lyas Schall

Cutet

Cecuzatiosal Healih Fro_~am
=S:nM
.“lo

s BNy ]
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Canéu::oé by

Donald J, Bir=ingha=, X.D.
P‘At:ul H. hy. HcD-

Occupational Health Resesarch and Training Pactility
Division of Occupational Health
Public Health Service
v. §S. D-e-ar:‘en: of Healch, Education, and Welfare
1014 Broadway, Cineinnatt Z, Ohio

i Instyllagion: Dlanond Alkall Company
[ Electrochemicals Division
. - 80 Liscer Avenue
- ot ~ Newartk, New Jarsey .
[ . i
_ Date : March 28, 1963 .. .. . . g
oo
. o by: New Jersey Scate Deparctment of Healch t
. I' Trenton, New Jersey :
. . ]
. '{' . Persornel Copntaicted: [
L . |
. 1. Mz, Raymond A, Cuidi, Plant Manager -
! Cj 2. Mz, William Hill, Techaical Supervisor
3. Mr, Charles E. Packard, Personnel and Safety Supervisor
4. Dr. Jacod Bleiberg, dermatologic consultanc 1
: - 5. Dr. Roger 3rodkin, dermatologic consultant i
i 6. Dr. Il. L. Apreldaum, Direcgor of Medical Education and
vt Consultant in Hedictnc; vorch 3ech Israel Hospital, Newark }
“ H (3 o' ey i . E
. S e {
: The Newark Planc, Electrochemicals Division, Dla=ond }
¢ Alkali Company, manufactures 2,4-0 and 2,4,5-T. Basic mace- o
u " rials for 2,6-D'synchests ace acetic acid and phenol, which
are chlerinated to conochloracetic acid and dichlosophenol,
’ - : - g BT 13. }
PIRFRE ."JE_.
@ Nl i i A i
L.
g— - *gn T gy -

~\
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reszeclively, These interrediites are reacted ::;é:her with
caustic o produce the sodium salt of 2,4-D. This is ag:di-
fied to 2,4-D acid. Subseguent operat:ions incluce filtering,
cenzTifegation, escterification, amine neutralizacien, and
formulacien.

Baszé matevials for 2,4,5-T synthesis are tecrachloro-
benzene, caustic and rechanol. The tetrachlcrobenzene is-
delivered in tank cars and =ust be heated to be pumped into

storage and measuring tanks. The reaction between the basic

=aterials takes place in two pressure Teactors or autoclaves.

Excess oethanol ts disctilled off and recycled, and the re- .
actlon product, sodiun ctrichlorophencl, Ls pumped to the
stean distillacion tank or stream strip via a holding tank.
Here unreacted tetrachlorodenzene and a dby-product, anisole,
are removed. Sodium irichlorophenol from the steam strip
passes thréugh a dilution tank and intermediate storage tanks
into a3 condensacion reactor where monochlorsacetic acid and
ciustic are slso added., Here sodiun 2,6,5-T ts produced,
This Ls fillcered on a filcer wheel to re=cve the ~other
liguor and slurried with sodium sslface co wash off excess
sodium trichlosophenal. The sluicy 1s surped 2n zhe acid-
1ficacion tank where L& {s treated wizth sulfuris acid to

make 2,6,5-T acid. This produst is szoced n 4 ®alding ctank

until 4c ts cencrifuged, The zeacrifugaze conciulns 35-90%
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2,4,5-T aci1d, abouc 1% trichlovoshenol, a fracction o£ a
percent ash (sodiud sulfate), and water. The 2,4,5-T acid
{s either neutTalized with an a~ine, for example dimethyl-
amine, ot esterified with 2-ethylhexanol or butyl aleohol.
“he technical esters and amines thus aroduced may be shxpéed
as such or the technical esters may be formulacted by adding
erylsifiers and kerosene, '

Two butldings house the entire production operation.
inicial sceps in 2,4-D and 2.4,5-T production are carried
out in a new building vhich was built three years ago after
an autoclave explosion destroyed the previocus building.
Autoclives and steam disctillation are located just outside
the new building. The remainder of the operactions (condensa-
tion reaction, actdificacion, Sltering, centrifugation, amine
neutralization, esterification, and formulation) are carried
out ia a butlding approximacely 50 years old. The condensa-
cion reactor is exhausted to a caustic scoubber on the roof.
A third Suilding of relatively new coastruction éontains
wiTehouse, maintenance shep, operations supervision, and a
s=all disgensasy. Acminisiracive o fices, laboracoesy, and
shower and lozker t.ows are housed in anocher new building.
Protle~ 3nd I-vescigacion:

in the 12 years of ocperact:ion of che Sewark planc,
about 46 of 48 cases of chloziine have oczurred in the pro-

duction of 2,56,5-T. Forty of the aifected workers 3Te cur-

- e s oA e e———— ¥ . "

0
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; rently erplofed at the plant, The populaction at Iisk-1s about
;/// 60, all =ales. wcrenzly, the plant operates thTee shiftis per
day, seven davs a veex. Ihne I1TsC cdse was observed adbout 12
vears ago. Swall cutSTeaks of chloracne occurted two yearls

ago (skortly after complecion of the new sroduczion building)
and last su=—er, All of che affected workers are erploved in
either the new or old production buildings, but there is con-
siderable rocatien of jobs o avoid prolonged exposﬁre in Ehc
so-called "het spots® (areas most likely to produce chloracne) -
the condansation Teactors and cencrifuge. Although éost of the
production operations arte enclosed, there are breaks in the
process, evidenced bg contamination of equigment, ceilings,
floors, stairs, and hard railings, particularly in the old

. o) building. In addition to the chloracne, several vorkers

!
!
| |
have developed tindings suggestive of porphyria, narely red _
urine, hyperpigrentation, and hirsutism, The company has
ac:erpced to find areas of high exgosure to chloracnegens by
sendtng various' iacermediates from within the production lines '
to Mellon Insticute for reproduction of chloracne in rabbit ' '
ears. Several asnegens have been found, but it has not been
pessible to pinpoint sices of coata=inazion of work=men. Also .

puzzling was the development of new cases a{cer the new build-

tng was constIiucted, <ith rew astoclaves, a previgous "hot

[ L el

@ | el ot N -“.‘ | ’Q
Ueiiisdund R
. !
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71244

© 210138

MAXUS1004996



- s e em

8

spot,” located outsice t=e dui1lding. 'Plans ire being Tade
to renovaze che old tuilcing 5y itnstalling a new reactor,
£loors, stails, roof , venﬁzla:;on system, and scratbers,
Clean uniforTs ate furnished by the company. Sezarate locker
roors for stteet and work clothes are provided. (lean =ocern
shower stalls and Sradley basins’are provided, along with
towels and soeap. Daily showers ac the end of che shift are
encouraged, but are not mandateory.

During the visit to the plant on March 28, Drs. Blei-
berg, Brodkin, Appelbaum, Birmingham, and Key examined 17

cases of chloracne, several of which had findings suggestive

of porphyria (red urine, hyperpigmentacion of exposed areas,

and hirsuctism, but no pullae or atrophic scars). However, a °

case of porphyria cutanea tarda was observed in this plant
several }ca:s ago. The chloracne was manifested by cormedones
and cysts on exposec areas (e;pecialty the face) And atc sices
of friction, In one casc.rche chloracne was generalized.
Diss=sston?

The clinical piclure of coredones, cysts, and hyper-

srenzation of exsosed aveds is eypical of chlogacae. Ad-

v

ditional dragnoses of porphyrTia and liver damaze n a few

cases can be made oOT excluZed only by aspropriate ladboratory

scudies.
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Ouchreaks of chloracae in 2,4,5-T produszion have bSeen

observed in Ge::any.l France.z

1

and the Uniced Szactes. In

one outhreak,  the chloracnegenic chemical was idencified as
tecrachlorodibenzodioxidine.

1z 1s co——endable chat che company manage=ent has

vaderczaxen the hygienic program now in effect, and is defi-
nitely glanning a renoviticn of the old building. For con-
trol of chloracne 1t has usually been necessary to redesign
egquipment to minimize contamination and to enforce daily

. showering and change of clothes. Furcher, the work of the
dermatology consultants has been most helpful, Their current

plans to hospitalize and study che health status of the af-

fected woTk=en are sound and necessary.

Regosmendations:
The old production building should be renovated as soon
as possible. Enclosure of the process and good house-
keeping ;!l -k 2+ eftecclvg ways of preventing contamina-
tion of the workmen. .

2. All workren with severe chloracne, hyperpigrentaction,
hizsusis™, accomgzanied or unazcovranied by Ted urTine,
she:ld be hospitalized to iavestigace che possibilicy
of liver da=age Ln general or ;asphyria in parlicular.

3. 1In cthe future; when the co~pany surchases new work

clothing, it should be the cne piece coverall type,
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T™his will Rely prevent chloracne at IRhe pait lirie.

Showers after work shou.ld be miace mancatoTy.

.
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Refarences:

1. Kirmmig, J. and Schuz, XK. H.: Ossupational Asne (5o-Called
Chloracne) Caused by Aromazziz Cyelic Ishers. CZarmactologica
115: 540-346, 1937. .

N So-called chloracne, sTaviously 2tTomeocusly thoughe

to be due o free chlorine, =is also seen Co occur in

industTies where chlorinaces naghchalene compounds were

handlad ("Perna disease™). Tne auchors obsazvad che cline-

tecal manifesczations of chlcTacne in 31 <orkars exployed

in the preparation of 2,4,5-tTichlorophencl and its ctrans-

formation Laco 2,4,5-trichlososnenoxyacetic acid or Lts

escers. Animal experizencs (S-ushing test substances onto

- . a rabbit's ear) revealed that chloracne ls not caused by

trichlorvophenol tcself buc S5y a toxie by-produce formed

by alkaline hydrolysis of 1,2,%,5-tecrachlorobeazol to

- - . * 2,4,5-trichlorophensl. Sizce the maceria peccans could

) : not be isolaced, various sv=thesized combinaticns were

tesced, of which trichloro< and tetrachlorodibenzofuran
and also tetrachlorodibenzodicoxidine proved very active.,
Since 2,3,6,7-tecrachlorodisenzodioxidine could be Lsolatad

. from the above czenclioned by-ssocducts Lt Ls concluded chat
cecrachlorodibenzodioxidine is an essential, if oot the:
ocnly causacive factor in so-called chloracne. .

o 2. Dugois, P. and Colomb, L.: Chloracne from Z.G.S-Trichioro-
' phenal. Bulletin de la Sociece Francaise de Dermatologtie
. o ec de Syphiligraphie 63: 262-283, May-June 1936.

. All the workzen involved in the prepazration of

: 2,4,5-cxichloropghencl used ia herbicide and gerz=icide

1 syntheses wers affected with chloracne. The skin was
gtayish Lo color, and boch co=edones and cysts were present,

Seven of the saventeen patients had generalized angtvcmenc.

1 ' Patients wvith moderata and severs chloracne alse

complained of conjunceivicis, aschenia, anorexia, and

weight loss, The digestive co=plaints could have been

due either to gastritis or to liver insufficiency. Re-

lapses and exacerbations wera seen saveral conths aftar’

) cesgsation of exposure. In tha chemical process, the

! chloTinated benzols were heatzed to produce polyv=erization,
‘ and tars and chlorinaced napntialenes were prosably formed.

1] . -
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Exhibit #¢
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T 52//?/ [ 7,1
Newark Beth Israel Hospital -]  1arcmmanmzuo

Execusive Divector
201 LYONS AVENUE o NEWARK 12. NEW JERSEY '

WAvERLY 3-8000

day 23 1965.

¥r. Rey Guidi

" Dismond Alkeli Chemical Campeny

8C Listar Avenus
Newazi, H. J.

Dear M>r. Guidi:

Kindly refer to my preliminary report of May 21,1963. I em sumitiing a -
more detailed rerort today.

Cn Marcd 28,1963 I visited your plant and mede a general swvey. I alsc eld
conferences witn [r. Birminghem and his Staff and with Dr. Bleiterg. 'We then
briefly checked about 15 employees. In view of the ¢ircumstances and Dr. Blei-
berg's findings, it was felt that 6 of the most severely affected cezses should
be bospitalized and studied thoroughly. The rest of the cases could pcssibly -
by studied oz an smbulatory basis. _

— » & 60 year cld white mals whose job was to weld leakirg vats of
chemicals in the factory was admitted to the Newar¥ Eeth Israel Hospital on
April 17,1963 and wvas discharged on April 28, 1963. Ee had beer employed in the
factory for 7 years and he noted progressively severe hyverpizmentation for tca
past 3 months. He recently noted that his urine became red after voiding and
that his eyetrows became thicker. Hs bad been a heavy consumer of alesiool but
never ingested barbiturates. He had no bullous eruptionms, no aeurclogicel cam-
plaints or atdeminal symptams. His past history and family history were essen-
tially not siznificant. :

Positive physical findings included multiple camedcrnes and dermsl cysts of the
face, neck, chest, back and exposed parts of the hands; an enlarged liver was
felt 3 fingers below the right costal margin.

Multiple laboratory tests were performed. Positive firdings wvere glycosurie on
one occasicn, elevated blood sedizentation rate and elevated SGC O T ans S G P T.
The liver profile in other respects was essentially normal. The urine was flucr-
escent under Wocd's lmmp. Tissue from-a liver biopsy also fluoresced and the-e
vere change indicative of hepatic cell regeneration and hemofusign depesitiorn.
Skin tiopsy reveal brown granular pigment and mild dermal ckronic inflzr—aticn.
Urine and stools showed increased porphyrins. -

The final diagnesis was Chloracne acd acquired porphyria.
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-+ A 4B year old white male was acmitied to Newari Beth Isrseli Sospie-
tal on April 17, 1963 ang disczargzed on May 4, 1903. Ee had a history of ryper-
Figmentaticn of 2 years curation. He wes a ciemical operator {or abecut 8 years,
For the past-2 years he worked outside the factory as a maintenance man. The
develoment of hypertrichosis end kyrespigmentation occurred sbout 2 years ago
and at tals ¢ime small bullas of eposed areas of skiz and a dark red trine vere
poticed. He had been 2 heavy ingesior of alicohol. There wers no G.I. syzpices,
Ro neurclogical ccmplaints, ro kuewn ingestion of barbiturates ang cota the famiiy
aistory and past history were not significant. Posiitive poysical findings inelvdad
hyperpigmentation of the face, peck and exposed erea of hards and there was meries
bypertrichosis of the eyedTrows growing laterally on the forehesd 1o meet the haix
line. There were smal] scattered dermal cysts cf the face, chest and back wih
tiple comedones. He also had inter—al and external hemorrhoids. '

dultiple laboratory tests were pericraed. The liver profile was essentizlly nega-
tive but there were eleveticnsof S5.G.0.T. and S.G.P.T. The Test of the studies,
inciuding a large batiery of biochemical tests and electrolyte studies, were por-
aal. Z-ray of the chest revealed small bilateral nodular lesicn of the lungs, of
undeternined etiology. This lesion deserves further coservation and studies. The
urire was pot fljorescent under the Wood's lamp and liver tissue (bicpsy) was fairzly
fluorscent. The liver biopsy showed evidence of liver cell regeneration ard hemo-
fusidn depesition. Skin blopsy shoved brown grasular pPigmentation and chronic in-
flammation of the dermis. The uripe Prophyrins were mildly increased. Tzoe pa-
tleat was discharged after benorrhoidecieany. dpparently he had a regrescsion of
the findings of porphyria following removal from exposure during the past Z yea-s.

The final diaznosis- was chloracne and acquired porphyria, which regzreszed.

This story and other studies cast sericus doust on the theory that porphyria is
only a hereditary disorcer of metabolism. The explosive Cccurrence of a larze cuz-
tresk of cases of porphyria cutanea tarda in Turkey after exzosure o hexachior-
benzene lends furtier Support to accumulating evidence that porpnyria may te an
acquired disease. Whether there is any relationship between chloracne ans ac-
quired porphyria is unknown but in this instance it seems reasorable to sSugzest
that 2, 4, 5 - trichlorphenol is the cammen denaminater, responsible for beth
diseases. ) ' :

Very sincerely jours,
i
m’n : EVEiG L. APPLEEAF ,l':.D.

(xed.2ill encl)

'lf"'g‘-'-‘,a oo o g
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Diamond Shamrock /(ja

Juse 10, 1983 )

Michoel Catania

0ffice of Regulatory Services -
Department of Eanvircamental Protection CN402
John Fitch Plaza

Lader and Industry Building - 8tk Ploor
Trenton, Rew Jersey 08625

Re: TForzer Dismond Shamrock Premises
80 Lister Avenue, Nevark, Nev Jersey

Dear Mr. Catania:

Enclosed is the information Diamond Shamreock Corporation agreed ou
June 3 to provide on the lister Avenue facility. On June 6, ve
"provided the legal azd technical coptacts you requested. Oz June
7 ve sent the list of exployees and a NIOSH report oz the facility
derived from informstion ve had previocusly subzitted to NIOSH.

¥e have prepared an overviev of the history and operaticns at the
site. Our sudmittal represents our best elfert in the time
aveilable t0 us and represents a receastruction of the operstions
to the dest of our kpowledge. The corrections to the NICSH reyor:
vere defecred iz order to ansver the issues raised iz Xr. Hugley's
letter. Ve vill provide further izformation oz the RICSH repor:
as soon as practical. As izdicated we ceased produciion iz Augus:
1969 and scld the property iz March 1§71. Ve are zot
koovledgesble as to changes that have occurred on site since ve
scld tke property.

After your reviev of this information, ve are ready to seet a2
your earliest convenience to discuss site remediations. We wish
tc express again our cogzitment to work with the State of Nev
Jersey oz the expeditious and proper containment of the site.

#DTTT/*’Z | 1) | o tﬂj;’;;" =
Jwls7 £

Jazes B. Vorahiagton
OF/
/

Director, Eavironmezntal ASfasirs

)
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REPORT OF LISTER AVENUE FACILITY

JURE 10, 1583

PLANT LOCATION AND HISTORY

Diamond Alkali purchased from Xolker Chemical a 1.B acre trsct of

"~ land located at BO lister Avenue, Nevark, Nev Jersey iz March nf
1951. The plant (as showsn in Table 1) was cperated as an
agricultural chemicals mazufacturing facility by .Diamezd Shamrock
until August 1969 wvhez the plant vas shut down. Records reflect
that all of the manufacturing tock place op the 1.8 acre site. In
January of 1956, an easement vus acquired for the constructioz of a
10" sever line under the railroad trucks oo the east side of the
property. Additional 1.6 acres of property vere leased from Triplex
0il and Refining Company (subsequexztly Yalter Eay Holding Compazy
and eventually William Leckie) in April 1960 and this property
sccozmodated storage facilities and varehouses (outlined by dushed
areas in Figure 1). The only other major property associated with
the plant appesred to be a parking lot leased in 19€3 from Sergesnt
Chemical Cozppany (Figure 2, dashed line, Site D.A.C.0. 12).

In Xerch 1571, the 1.8 ucre site vas 30ld and the 1.6 acre site
lease vas assigned %0 Chemicaland Corporstion. Principals of
Chenicaland vere George W. Mitchell and Raymond A. Cuidi (s former
plant manager of the facility). It appesrs the plan: was iavolved
in the producticn of benrzoic acid, wiih a s=2all ascunt of 2,4-D

- being manufactured for Diamond Shamrock for a limited tize. In
1980, the 1.8 scre site vas purchased iz a tax sale by Mr. Villiazs
Leckie (Ray Holding Cempany) and vas subsequestly sold to Marisol
Comzany in early 1581.

CENTRAL PROCESS DESCRIPTION

The production of 2,.4,.5=trichlorsphencxyacetic acid esters involves
several process steps. The initial step is the productiou of scdiuz
trichlorophenate folloved by reaction with sodius monochlurocucetste
to yield the sodium salt of trichlorophenoxyacetic acid. ThLis salt
wvas, in turn, rescted with sulfuric acid to yield the

2,4 ,5«trichlorophencoxyacetic acid (2,4,5-T) with a suitadle alecohol
at the proper reaction conditions to give the corresponding ester or
with a suitable amine to give the corresponding acine sslt.
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Page Tvo

Over the period 1951-1969 when the Kewark facility vas operated, the
process vas altered several times to izprove operabllity and to
increase capacity. These changes and the dates made are cutlined im
Table 2. The total 2,4,5-7 production capacity of the Lister Avenue
facility sccounted for less than 10% of the total U. S. manyu-
facturing capacity in 1969, .

Production capacity changes are suzmarized in Tabdle 3.

PROCESS LOCATION - SITE PLAN AND WASTES GERERATED

Dioxin formation has been identified as izterent iz the process for
manufacturing sodium 2,4,5-trichlorophenste by the caustic

kydrolysis of 1,2,4,5-tetrachlorobenzens. Consequently, tae

felloving discussion relates specifically to this process. The .
Prizary chemical reacticn in this process is showr in Figure 3

Period 1951 - 1560

Fanufacture of starting and intermediate chexmicals vas copducted in
a five story, 50 year old building which occupied 29,000 square fee:
of a 1.8 acre plant site. The building vas located adjucest to the
Passaic River and is showa in outlize forz on Pigure 4 dated
February 14, 1959. This bBuilding also housed the effices,

laboratory maintenance facilities and firse aid dispensary for the
plant. '

The phenoxy acids, esters, amine salts and formulations thereof vere
prepaTed in a separate smaller building locsted to the east of the
main manufacturing duilding.

All processing equipzent for the mazufacture of sodius 2,4,5-
bichlorcphenate (KaTCP) and other primary chemiczls were located
vithin the main bduilding. Little informaticn is available &3 to the
exact location of the NaTCP equipment withim the building becuuse
the records were destroyed in the explosion which occurred in 1960.
A dlock flov diagraz of the process used from 1951 to 19%4 is
included as Figure S.

Vastes produced in this process included a filter coke vkich
contained vater insclutle materials, such as 1.2,4,5
tetrachlorobenzene (T,CB), 2,4,5-trichlorcaniscle (TCA), and would
likely trap amy dioxin presest in the: resctien product. This
Process vas replaced in 1954 (see Figure 6) with a-steam
distillation to remove T,CB and TCA. Apy diczin present, becsuse of
its volatility, would also de rezoved either pariially or totally.
The 2istillate (organics) from this Frocess step vere stored for
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Page Three

Tecycle in the future, subject to development of a process for their
use. The first recycle of recevered ergasics froa the stean

distillation vas made in Decezmber 1956 and was hecceforih made a ¢
routine operatios.

Liquid vastes from the process consisted of agueous solutions of
sodium chloride and sodium sulfate. Prior to October 1954, the
aquecus sclutions of sodium chloride and sodiup sulfute were
separate. After this date, the process vas pudified such that the
scdiur chloride and sodium sulfste were discharged as & sizngle
soluticn from the 2,4,5-7 acid process.

Condensate (aquecus layer) from the stesz distillation vas the other
liguid vaste from the process,

'Huriltie acid vas also produced as & by-product iz the main procins
bullding from the hydrogen chloride produced in the cklorization of

- acetic acid/anhydride to monochlorocacetic acid and the chlorization’

of phencl to 2,4-dichlorophencl. This acid vas produced in
processes not related to the production of 2,4,5-trichlorophencl.
The acid vas generally sold to reclaizmers.

Period 1961 - 1969.‘

After the explosion in February 1960, the main process building wvas
cozpletely replaced vith a new three story stricture deveted
exclusively to manufacture of NaTCP, 2,4-dicdlorophencl (2,4-DC7),
mornochlorcacesic acid (MCA) and by-product mu=tatic acid.

Tvo additicnal buildizgs separate from the process tuilding vere
also provided. The largest of these housed the mairiemance shop,
production and shipping offices, and an area for materiuls storage.
The smaller building housed the gezeral Flant offices, tke quality
control laboratory, asd the dressing roos., The site plan

(Pigure 7) shows the location of emch of these gev tuildings.

Other ipprovements related %o bulk materials storage wure also zade
at this tige.

The nev process building vas designed to have all drainage trencles
ischarge through a susp intc the industrial sewer.

The plant wvas expanded in 1967 by the addition of & new 2,4=D acid
unit and conversion of the old 2,4-D acid umit 0 2,4,5-T acid
zazufaciure. The varehouse vas expanded and an extezsion added to
the Process Building to house the NaTCP purification process. These
changes are cutlined on site plan (Figure 8). ‘

@ am— o SmmS B PR
SRR LRt
mg ¥ . "’-L

L, -

[ i P4 1)

ar e od o-sid 3 s ds

. - 5 -

MAXUS1005006

. <4 e -



Page Four

The basic process for Preparation of KalCP vas ot changed byt
Provision was made for the removal of sodiya chloride by filtraticn-
from the stream stripped solution of RaTCP and the removal of dioxin
(2,3,7,8-TCDD) by adsorpticn on activated carbon (Figure 9). The
sodium chleride recovered in the filter vas dissolved in vater for
disposal by the industrial sever.

The activated carbon iz the sdsorption coluzn was treated with .
muriatic acid and hot vater vaches to Temove iron hydroxide. These
treatzent solutions vere then disposed of to the izdustrial sever.

Spent carben vas removed from the unit and bandled by a dispozal
fira.

The basic processes for Banufacturing the 2,4,5-T acid, esters or
azizne salts vere not changed.

Producticn operations vers terminated in August 1969.

OTHER MANUFACTURING ACTIVITITS

Several other products as listed iz the felloving tuble were .
manufactured during the peried 1951-1960, but were discontinued for
economic reasons and Lot Produced after the explosion 4ip February
1960. It is believed that the records of these products vere also
in the explosion.

Produce Chemical Name
HC3 . Hexzachlorotenzene
privyy dichlorodiphenyl trichlercethane
’ Ovex, Multscide
X101 p-chlorophenyl-pechlorobenzene sulfonste
Cozpound 923 2,5-dichlorophenylep-chlorobernzere
sulfonate
Chloral 1,1,1=-trichlorcacetaldenyde
BsC beazenesulfonyl chloride
BCEsC P-chlerobenzenesulfonyl chloride
BC3BSA p-chlorcbenzene sulfonamide
44-DD8 4,4-dichlorodiphenylsylfone
PAARSC P-acetylaminobenzene sulfonyl chloride
PMESC P-methoxy bepzenesulfonyl ctloride
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ENVIRORMENTAL MARAGEMERT

Inforzation about environmental sctivities at the Lizter Avenue
plast is lizited, particularly in the pre-1960 period. The
relationship of the levels of dioxin in the vater, air, and solid
waste Yy-products is based upon process evaluations wnd prejections.

Inforzstion about vastevater practices indicate that in 195¢,
process vastevaters vere discharged through a 10" industrial sewer
to the Passaic Valley Seversge Cozmission. In the fifties and
sizties, there are indications of acid discharges to the Passaic
River, but these releases vere likely muristic acid and sulfurie
scid. The only acid discharges appesred to be amounts that wers nes
sent to acid reclaimers. Both the muriatic acid and sulfuric acid
should not have been contaminated with diezins sincs they vere not
directly associated vwith the TCP processes. It is believed that the
TCP acid vaste streams vere routed to a sump before the over-flow
vas discharged to the industrial sever. Since the dioxins are
Telatively insoluble 4n vater and adsord resdily o suspended

‘particles, it is believed that the sump could have elizminsted some

of the veste before discharge tc the sever. The SUZp vas in
operation in 1965 and perhaps earlier. Process wasicvaters .
including scid vastes vere estimated to de 30,000 gullons per day in
1960, and approxizately one-third could have contained some dicxins.
Since the process areas vere uzder a roof, stors sun-off exposure to
Process vastes vere lizmited. All run-off from tank S%0Tage aTeas
after 1961 wvas discharged to the industrisl sever systez.

Iaforzmation on air emissions indicated that all vents were izside
the process duildings until the late 1960 °'s. Ezissions of diox:ias
vould likely be in the form of e particulate and not a g8s. This
likely reduced the level of emissions going off-site. A 20,000
SCTM, 7' diameter Peabody causiic scrubber was in cperation in 16¢(3.
This scrubber emitted through a 20 foot high stack and clesned the
process vent emissions from the plant. In 1966, a econsiruction
perzit was filed with the State for a plant modificazion. The
application cited the controlled emissions to be:

Iv/hr P
Sodium salt of 2,4-D c.18 2
Scdiuz salt of DCP 0.12 1.4
Sodium salt of MCA 0.12 1.3
sodiu‘ “1‘ °f 2.4 .5‘? 0-06 008 N
Sodium salt eof TCP 0.06 0.8
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Page Six

All procesa veot emissions vere controlled by the zcrubber frem 1967
to the plant shut-down in 1969. Iz 1969, emissions were controlled
by the scrubber to a level of 10 pounds per day of orgazic
particulates.

¢

So0lid vastes generated at the site consisted of non=comtustible
Process vastes, miscellanecus combustible and pon-combustille
contaipers and trash. All vastes vere hauled off-site by a
contractor, Mr. Nick Toscano.

The proceas vastes vere filter cake froz product filtraticn, spent
carboz from the carbon column and sludge removed from the process
aTea vaste suzmp. Ia 1967, these vastes totaled eight (8) tons per

Year. Iz 1965, the vaztes totaled three azd a balf (3.5) tous per
year.

A cardbon column vas installed to remove diozin fres the pyes 2
producticn in September 1967. The first column vas a “pilot” unit
12° diameter. This unit vas used from Septexber B, 1967, until the
installatios of & full-scale colums in July of 1968 during the
Plant’s annual shut-dows. 1In Jasuary, 1969, the carbor in the "pew"
column vas replaced. This carbon vas in use when preduction of
2,4,5-T vus discontizued iz July, 1969.

The carben ded vas vashed vith acid when the dioxiz level of the TC?
could 2ot be maintained at an acceptable level, or the eolumn
Plugged. The dioxin was bonded firsly to the carbon. Altkough the
srent acid vas severed, it is unlikely that the dioxin desorted frem
the carbeon. The spent cardon was druzmed and disposed of off-site
by vaste disposal contractor. This appeared to te done in January,
1965. After the process vas shut dowsn, the coluzn waa reportedly
included in the sale to Chemicaluni Corperation. The masagement of
Chexmicaland vas informed of the contents of coluzme.

The water-related upsets are limited to acid releases to the Fassaic
River largely during the fifties and early sizties. In 1964, an
ucid release vas corrected by the relocation of a Frocess cover-flow.

A citation in 1968 resulted from a sulfuric snd hydrochloric acid
discharge.

- An explosion occurred iz the trichlorophesol uzit in February 1860.
The vessel which ruptured was the 1,000 gallen reactor used to
bydrolyze 1,2,4,5-tetrachlorobenzene to sodium
2,4,5-trichlorophenate. Although the reason for the failure was
unknovn, it was pestulated that a Tunavey Treactieon which procduced a
large volume of gasecus products was responsible for the failure.The
dispersal of this material ¢ischarge vas partially contaized by the
building structure and directed avay from the adjacent property.
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Table 1

Ownership History

Date Event

3/51 1.8 acres purchased froz Xolker Chemical Vorks, Inc.
by Diamond Alkali (as sbown by Pigure 2).

1/56 Acquisition of easement and tonstruction of 10 clay
sever pipe in 36" reinforced concrete casing 355' East
of Brown Street under tracks (See Figure 1).

4/60 DSC lease of 1.6 acres of adjacest property owned by
Triplex 01l Company. -

11/63 Lease of parkizng lot froz Sergesnt Chezical Cozpany.

B/69 DSC production ceased.

3/70 Production of 2,4-D by former esployee.

/N Sale of 1.8 acres tract and zanufacturing facilities
to Chexmicaland Corporation; assignzent of Triplex 1.6
acre lease to Chemicaland Corporstioz.

1980 Property purchased in tax sali by ¥William Leckie (Ray
Holding; formerly Triplex 0il Cempany).

1981 Property sold to Marisol Company.

MAXUS1005010



Date

Table 2

Process and Plant Changes

Chanpe

Early 1951

January 1952
May 1952

Feb/March 1953
September 1954

Decexber 1954

Jazuary 1955 to
Rovemder 1956

Decendber 1956

Jazuary 1956 to
Fetruary 1960

February 20, 1960

June 1960

February 1961

L]

August 1967

Initiated production of 2,4,5-7CP and 1,2,4,5 .
tetrachlorobenzene in a 500 gullson reactor.
Used a dilution procsss with filtratica to

Tesove vater insocluble organics fror reaction
Bi!- : )

Initiated the use of purchased 1,2,4,5 tetra~ -
chlorobenzene because time vas net aveilable to
zake our ovn.

Decision to increasc =a£a=it7 from 40,000 1d/so
to 120,000 1b/mo by irstsllatiorn of an
additional 1,000 gallon reactor.

Probable time for start-up of the nev 1,000
gsllon reactor.

Stean stripping substituted for dilutioen process
for the removal of organics onm a routine basis.

Do mot remove salt (sodiuz chloride) from the
NaTCP reaction mass but carry it through to the
2,4,5-T process and then separste all the salts
at ope tinme. :

Ko major process changes vere made duriag
this tize frame.

Initisted recycle of recovered oerganies.

Ro majer process cranges during this peried.

Explosiocn in NaTCP sutoclave. Process building
des:royed. Productiocn of all materials cessec.

Aprroval to recoms=truct the plant.
Reconstruction included cozplete replacement of
the old process building.

Rebuilt plant start-up. NaTCP pow involved two
1,000 gallon resctors. Salt to te removed fresm
RaTCP after steaz stripper.

2,4,5-T acid facility (old 2,4=D uzit) wvas
cocpleted to produce a capacity of 3 MM 1lbs/yr

of 2-‘15°T- PN TTTETE TS s o,
;;3"& '-.'-A’..-!“:'sl i
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Septexder 1967

Novezber 1967

August 1869

- ———— - ——— - ———
. - v —  — o - —

2,4,57CP purificstion facility cospleted for
resoval of p-dioxin (2,3,7,8-TCDD).

Nev 2,4-D acid facility completed with a
capacity of 12 XX 1d/yr.

All production terminated.

MAXUS1005012



Jazuary 1951

Fedbruary to
March 1953

February 1961

November 1967

Tabdle 2

P?aductien Capacity Changes

TCP

0.5 ™ 1b/yr-

“ 1.5 M™ 1b/yr
1.9 un 1v/yr
T 2.3 M /yr

2 o‘ .S-T ACid

T 0.65 MM 1bv/yr

T 2.0 "™ lv/yr
- 2-5 » Ib/yr
“ 3.0 X v/yr

® Production by the capacity of the 2,4,5-T acid unit.

* ——f'!‘.'-"-“.---"‘1 q
e Yt e o 347
4 < 11iAL

MAXUS1005013



! o
' ~
i T PITZ L .
: o
' o
; . S
.—1-"1'" A '
. Py . e \ H
A : d:.:‘rw‘
] “ ' H Ry o
‘ o

5 ! N ‘:‘_',l‘ ‘:. -
’ " J Q‘ 3
, ge . . xese - BT Y R T L I
il . _cuu-. : !.y","ﬂ 7.

1%
{

Sl JA|

h Y
0 y O . . 1
[ ] .
. \
4 . . .
-~
B . * o
sasteem .
(] .
',
[
| L -
¢ .
-y .
L] .
/ . FIGUR
- r—— X . . - .. . :
Wil a1 leeesem teqeper e mat . T, Sememie
L]
tsrea . are. ' . ==
]
) ‘ [-.. ™ . 4 smeerece g l - ) :_..--—-“—
_ . S——— AR isis 1k
pesd < 2000000 Setrosaiete - - o feod "2 Bhe 800 $2080sbteba —f = ot v ~ HiW "‘.‘q WAH o+
T L2 1 e P L] T " pi e N 8 l-—_;_‘.#m_._n._‘ g, _.—..-—--.:—-: PLAT OF MNeeBH LAMNT
1 . o s — .e¥? ———er— e AnD A, SIRNE NF -9t
i . . - - . s o )T - . [ 1]
|
i o
ik
» .
g ) ) ) ) ) > )

MAXUS1005014



a ~ ¢ ’
-_— ~
. I
mIvVER - v
2341€ P
¢ o~ v anttf g —_
- ot ]
. vorsit o ]
1 L] " Q
. [ T RTer. b o ) N ' "
—] .
: Pnantgue AIRME LO o
’ H 00 Aa. o
z . Senesave
o ) & O S Quter 00 C®.
L
O“"::“ E . @ ) . . . s . . . -
- H Sesmanses (o008 1 .
- $ g ey § oo B ’ ' '
. . L g ot k¥
y ] } S
| 8 (R Y
. ts OBR ;' oL
-~ ] ' [] v
' , Tveagm e B4 Co l : “-rT N I_"‘ '
- ( vebbay : _'},“..‘. . . g L] t L
. o o] ¢ A
. - ’ . (O ]
b — e . 1 LN
- LA a2 ] : '
—— . . ‘ 1]
— ’ .
L] ‘400t 8 st ©r soes t .
ot megare® I ’ .
— ’o\‘ | & R atr,
L]
. ii r
-— ;
. LAt [ [ ‘ “ ' i moursgse
— " L4 sea
1 | )
9
s Fl6u
[ ]
¢ L I W
. — cen el BT £ I RN o . an l P NT
, SRR TS T = Zaadily & F- ¥ i ' I
‘ Sareeewm
i . —d LIsSTER AvE. Sesearas
nettsrov o4
| L ] ————— . v = ,\ -
| — ' | 1 \ . . -
, : - —
% N "
i "i ': ? ':‘."” ::;;:;:n;nu. = I- b= 1=F1= SRatieT heseeiien -— -’:: STy —".-:" T weoaew pr i.wm
i “|-=Niv T T o " Uras ITATE PRONRYY o s
1 ; Af e [pm Feersere 1o etressiins Laar !.lm = iy ainiiiobativiaih 2"3- E
| .
! - ¢ ' ¢ ' ¢ ' N l . ' . LI L] ¥ L] l (] " ' 7] l [ I - ' " ' " ' - . ’ v ¢ . . » b ' . I
s
] .
. " .
:i‘ Y \ Y ) Ay Ay ? £y kY )

MAXUS1005015



—_———

3

1,2,45 ~Vcdra,ehlorobenzene
(T4CB)

—f

}
.!. remes =
L

©u-- V4 NaOH‘
u .

o f
, 9 |
— @ + Nacg + H,0
- o

L

Selium Q,H,S‘.’|fich\ofopheﬁate
(Ne.TCP)

crs-wt
1

PrR
§

memm e IR CF .
I | PP

a - " : ]
[ L PR
ddd T aNs

ki

(Sz> Diamond Shamrock
* @it Comt Aree

Savironmentet Comtred

PRianZy CatraaL, VA

0r Wy Ll Seslo | Deoming |
. . ee s mmes .. N YT,
Appr. By . .l"'!‘ 1
)

MAXUS1005016



‘0-_

g
gt

)

SES

©
®

<Ll
P —ud B
]
‘(ad
e
M
_ S

|

arverd »,

' . - L. - \ '_.,
PALSAC RrviR o R N
27,3 A2 OIE : 1 . 'E.O:‘

daspirion ‘acis [ymw |  Tare 17N
& @ L AL
LA 3y = - T
. ‘ny - -zzs..@ o
- o o R L'.‘. g <
s l . o '@ 3 '3
=L, a3 | e . |53
o odbas e * " E: : %5} -
. 7 o= 'e E'it x - 13
o | ol e 1@ _
’ oy e 1) " ’ e 1
* . + ) apddaned
L ° ) ‘.-.'—e £
oy . .
n P S 2 § Meseert .,:'.'g
.3'::0—1—' ol orls ronad .
v A Y :
@"&46-‘ r"'tu '.? N
> . 9
'apens >
a—&zﬂ . balas - X
o’fd-ko !_ I® Yt ;
- - L}
- p
:f-'-”a’dcl * .= D
—wrnetes * - ] e
\ ponseed - - -t .
- . vy :
Er sy '
Y .

e

D.‘.'l'l.'JC/I

/

~4
"

MAXUS1005017



r-
r

(p]
Vent
MeOll T4CB A, Vent
NaOH Cond. '
sto‘
] L
“MeOH "20 Vent
Rec.
L] | ?
Reactor Acidifi- W | slstorage
heated & MeON pllution catfon & [™7] A
cooled —> still Tank ’ decant :
5*15g3 _ ] Fllter < !
| _ P
‘l | cake ;
’ "-
\
Brine Hash ‘
t ' SDlIlthﬂ HWater
i R P catfe i pn . .
Lol = ¢l
1 ' N T <D :.2
sz Diamond Shamrock
Eevironmontel Cordrel
Flowsheet 1951 - 1954
Dilution Process .
ov. By 7’0!0""”.5 Scole Beomicg
gl 4 BN bt AAL VE YRy
Appr. By Uote ]
h \ BN N N \, . . \ !

MAXUS1005018



MeOH T4CB

NaOl

Y

Reaclot

Vent

Cond.

| Vent ’

eOl
Rec.

> Distild

Vent

¢
Cond. _l

MeOH

A

Steam
Distill}

N4

To Eécycle

D Vent
JeE [TV
C to sewver T
NaTCP
gg: Storage
T CB 35% Sold.
- > in “2.0 ' S

|

To recycle )

-—— mem =

to. 2,4,5-T Unit

e

te.

&

Diamond Shamwock

Eevironmentel Control

Flowsheet
Steam Distillatlon Process

1954 - 196

Appe

Or. Oy

o - m— —-

Drowing N

:F!':"'? ]

Scole ]
]

?-'.-..'f'.'.-"‘

(g

MAXUS1005019

W



T
' . s o -'
a Rt sk iy -0 LN - . ol N
— el
- . .E.__n‘:_:l { F"‘l“;———:} — 3 "
d -tay 1 L) — v, o
:"'-:::':.l :..:-':.':. -4 ¢ . -O‘.'-O'r\— h ' LI e .- . e v -
\.— ' |81 ¥ ] pALLY | ..;:._:,i_‘_;;
[ T SR (P
v A VA vy [ O 1Y o ren G—— e "!
- . ; 3 rYe—1 Aidrac, r
Vv s N e e swa I ATIZS o™
'] 8 ¥ Lowrit Snp s . .'uca_“_"‘un L d
- T s s | =
::5-. . '!?..‘ o7 aveed
. AT L2 L Rl
ad ") - Pty .
- * 00 “:,,.E; ' g ey owrsm
) : 990 svaome ':.:.: :: o ‘?;ﬂ-".
t ' et | . Jesseed A Terpuer
-1 . L aann d J""‘-' sureeee md s% 0° P00 areq
° | . -.. u:::: .:_ :"}.".‘."".;r“.""
- ——.W—"—T.‘._ -.-" — 7 - . .
. R SR L0 TR | IR o X
2 - ! R L -}
= : b I . ey "|
| .+ 'Y . . - 1 K
[} i ‘ . ‘ "
-] Wl mra p—mror alarrr Y ‘ :
B - o? P . FhAM,., ' ‘0 > \
" Yiyie ., \ \
5 * " iy, }: et e we &S wein)] S N B I
. P 1‘ ea - . — e ‘o. - R | .ll'ﬂ . - G n o
' - t t,. . [ ] e tm v IOV PN
p — 3 et =SS W g Ll R it B .. it A
- . ‘l ‘ ! : | e ot --—-—-. * " ] - o Baet b
— H ||, . 198 8% 4Bt Y ant
e (3] [ { ALK, «otstt um
- % \ © NIt 00 e
s L . 18 oo e dan
-1 'Y § Som -.-'.i .. .. :-.-...i..:..:v. -
* raling - o ‘ L L K aiadl
-t g ieeg ¢ 9
(] [T AL N L P2
- Ll 1] MY ‘ :-- .
[ - el: M
- ! -
: H .
[ ] L .. - 4
\}
TN | T A T ' ElouRe
. _ﬂ.‘_—ﬂ \ - 14 - -] . GV
Cempee] | st
— '
et . YWD % Sorsonven Breen
" L 1] Seeays4+0 Godeny
‘I . -‘ L T
i . "..IIOI. e (X}
. . " - 1
p— . . . . ot ::-:l-.
':.-::T;L...- +0e # 90 geray s08 3 l'- Voo Tome s r - .: by :‘ v-—.lm. "W ) - [ d Mnauce
O A NG B Stallsamiat) S i T e A BTN
z ' St ; oty il Ml ut e & W B8 — g B h e i e e Poaaf aCLA NS-581-
- - LI L v--l':! L[F e - - g -o:_- ol . +f one .'—‘!:. -l s - o g cnrm © - 0 e a >
4 v U | LI l ’ } . r . : ¢ | - l - l - l » l L] l - i » ' » i - l . ' L O LA ' .
L]
T
ool B s Nalh |
. TR e
o . .
1)
.
E } ) ) } ; ) ’ )

MAXUS1005020



S S I R T D D D B RS A RN RN RN RN L LN LN N R R R R e
. - ‘ : \

L[] —J - . | -

L ] o’
Ll

.~ . R
. .

. [a]

. »

’ ]
N (¥ LU N N
. »
— asap .
] - =
. aerom
. -
] (] " “"-w;'
ALY
— [ A (I TRER
l E L ]
’ [ TR Y
o . 8 e |STE [EEEE ' : P g
-T v P - Y o= oo o ———— ' . ‘ f
. ' .‘ P §

o H ) | 'l" ; Pt .
- N | + uasg H . : . 0?':"3; ' .
ol gk } l - l $ / o7 Vo

— - [4 % :“_ )

— o -y - ‘!': J X 3 S o n - - . : C::F’ N
* A », '_" - & - ety - YA ., M : . Q ]
= e® | g
[ ] . B
’ \ N y 'Y .« " =2 .
C““ - . ." ce ae o '.F u. -
-t e PR W - ~ .
. Cotumn T - ' ' e o : :
".'d'; :- ,p)\ X “tn: aPv GETY A
—— 0. Bty - o~ H e o
¥ “r. rm— . - s ¢ s 4+ o ' \.‘ —' . SR +e - Gurrul tPeP
. .h—-.“—--.l—.----‘—— -
- POy, oy S0 SO0 . . )
. FIGULE €
- Seeguendd 0004y
* - Sp0aa 0rp Seg niee
A, S——
B * = " 5
. oo \
o - [ R B |
M — Ty GO RO SLALS C O
-. -'A;.-—_:. 284.0:54 SI0EEIPT 48 - . ..-.'-. —-‘ I "-T .r .::::--:-:o__—- .-: :. .: :-:. m“a:..—. ’.'[.':‘:‘i. }“;-'.‘ :.::u::’.'.“.:‘::‘r._?‘mn
=g nnnanpin-EEHE o 1 Bl B Uiy (Rl I S eNS-H8 -4
| e B oy N e ;T34 5oB sl ot oy cpwdl bl PR durdychonp obd Iikiun byl MUY PP e == ws s

: THoT e T o T o T e T o i T e T e T e T vl atwululealuwle el alwloelowlelae .l-ln'.l.lﬂll"

] - ¢
* »

, ) ) 3 ) ; !

MAXUS1005021



Vent

- b -
* -
N o e ee
-

co vent o )
MeON T,CB [——————t— Vent ——> 120 to sewer
NaoH | Cond. o
' T Rec
Rec A Vent
i v
N MeON enty T
~ Rec
L - : , TCA
i I Lrcs |
Reactor < | MeOH Steam | e—, |Water Carh NaTCP
“istill pistilly lepiter pilu- Absorb Storage
: | tion >, > _
Vent )
¢ TO 2".5-'
\ Unit
Vent Cond. To Industrial
T J, Y Sewer
y MeOH to
recycl
Recover« ‘-———']
MeOll MeOH 3 ]
: Redlstl'j ‘ , #
peeboad 1) ; —f b s
R ; : N '
'. . \ , i . 3
! v
Water to sewer Diamond Shammwock
<sz> © Gt Coenl Ares
.vn_h"ﬂdw
Na 2,4,5- TCP
Flowshcet 1960 ~ 1969

Steam Distillation Process

o Oy

Appr. By

Scobe I Depwmng N¢

Frewe s

1]
'm"" .

o drwwe e «

1 Dote

; 3 )
} 3

MAXUS1005022



é'wa/r [,\’/5
#6

D
IZNTING IELD ON WEDNESDAY MORNING, MARCK 24, 1965 Y r:
AT DOu'S_DIO0-CHISTCAL RUSEANCI LADORATORTES, MIDLAND, MICITCAN // 7/ #

=2

Other visitors %o the meeting included Mr, Dodds, who accoupanied Dr.
Frawley from lercules Powder. Dr. Kelly from Monmsanto did not attend,
but had visited with Dov the previocus week. The Dow Dpeocple a:t_'. the meeta
ing were as follows: V. K. Rowe, Assistant Director - Bio-Chemicel Re-
search Lab; Dr., lolder, M.,D., Physician respomsible for treatment of
patients; Dr. SadeX, Pothologist; K. Silverstein, Chemist; J. Peterson,
Chiemical Engineer bandling statistics, end Doward (?), Chemist responsis

ble Zor the development of the gos chromatograph method of analysis.

Dr. Lislder opemed the meeting with colored slides of Dov vatients beinp
treetad as o result of exposure in 1963. The pictures showed a typical
blacllead formation around the eyes and forehead. The eruptions pictured

wvere luch more intense than anything I persopally have seen at our Plant.,

V. . Qowe had said they had 5 to 10 cases, but this statement was quiclly
corrcried by Dr. llolder, to TO {075 cases. During 2 quesiion and ansver
period, Dr. lolder described the presence of comedones and carbuncles across
the c:ioulder blades, back and buttocks areas. Up umtil this point, I won-
dered il f.'.lnere were two scparatic types of chloracne we were discussing. e
claine thiat 2-1/2 yeors out of the contact ares is sufficient to clear a
Tatient of symptoms. This does not seem possible, since 2-1/2 years :ave

not elepsed. le claims o have noted fatigue as a symptom a.lsi
CONFID

Tive ol their more scevere coses were submitted to extensive testing, whisn

%

inclvied open (?7) liver blopsy; porphyrins; standard metabolic tests; nfilize-,
tayrceid, lung and heart functions. "In ell cases, all of these tests sicured
nermal functioning of the organs involved. Skin biopsies taken d4d nos s-=v

ary ebnormelities other thon the characteristic increase in kerotins. The

MAXUS1005023
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have not as yet ascertained whether exposure is through fumes or is sys=-

temic. They are reasopably positive that 4t is pnot caused by direct éon-

tact, as every case is bi-lateral.

Contrary to some of our feelings, they put little stock in patural immunity
and experience no difference in sicin types. Dr. Holder seems to be pare
’a.lleling the treatment work done by Dr. Bleiberg, that of treating the
symptoms by blackhead and coﬁedone removal end the sdrdnistration of vitae
mins, particularly Vitamin A.

Tke entire Dow group are completely convinced that the chloracmegen 2,3,6,8-
dichloro-dibenzo~p=dioxin. This 13 the compound suggested by Cy Perkins in
a report to Jack Borror on June 27, 1960. There is an unsymmetricel isomer -
1,3,7,8 = this has some activity, but does not approach that of ‘the sym=
matric;:l. In their studies, they looked for the dibenzene~furan, a known
aczecen in pepthalene production. They 444 not find this compound, but bed
not elipminnted its possihi.li’cy.‘ The dicydin solubility is less than 10 ppm
in etbanol cnd about 400 ppm in benzene. Benzene wns used to extract

wipe samples in thé. Plant and as a carrier for their rabbit tests. One
interesting note -« the signiticantly short time of contact pecessary that
will cause chloracne. In one case, they wvashed off with dioxin 15 minutes
aefter epolication. Tﬁe rabbit’'s ear beceme affected in spite of continous

washings every one-half, up %o 4 hours. |

CONFIDENTIAL

Dr. Scdel: showed slides of cell structure which is in the skin of rabbis
cers, with mild and severe cascs of chloracne. Most of his presemtation wa.s
beyonl my comprehension. The rebbit sustained livei- damapre in almost all
ceses. This domege (necrosis?) occurred very élose to the bile duct. Dr.

Sacall stated that in catile, hyper-kertosis correlated very closely with

v
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. Vitamin A deficlency. The build-up of Vitamin A in the dlood streem is a
very slow process. ?The amount ¢f work done by the Bio=Chemical Section
vas tlorough and extansive. Tests of a small dose of 20 ppm showed no re=
sponse. LO ppm developed & slight folliculitis in 11 days. A single dose
of 100 ppm caused a severe reaction in € days. Dow -uses a word sceale of
§ terms, varying from -No Response’ to “Very Severe“, so that interpreta-
tion of results is confusing. On a multiple application of 1 rre, & mode

eraie response m detected after 9 applications, and a severe response
after 11 applications. 25 a'.ppl:!.ca.tions each of 10, 20 and 100 ppb showed

no effeact.

AS Fuwt of thelr progrsz, they tested samples from 2ll competitors and were
dné enoupgh to send the results of their findings Personelly to me &% *the
Flant. Three of our T-acid sexples produced in September of 1961 showed
sliz 1t response after 13 dayg or the_rabbits; and 2 of the samples showed

5 and 15 pom apalytically. Of twb-samples of trichlorophenate, one showed
e slight to moderate respoi:se in 14 days, while the other shoved no re-
spomse in 26 days. Neither of tlese semples were analyzed by chrometogreph.

4t this tige, the origin of the phemate samples has not been determined.

Waite rets are not used for this type of sidn test because they do not re-

spond properly (7); do mot develepe chloracme (7). CONFDENTIAH

V. &. Rowe stated that phenztcs as high es 20 ppm were found apnd T-acid as
bigh &s /o rpm. This lottéer Sizure does not agree with the apalytical re-
gulis of 16 cent to me. when Dov vas experiencing their problems in the
Plarn, they detected 20 popm.in their phenate. K. Silverstein spoke o?
cleains up their plﬁ.nt area, tools, etc., with various solvents. Althouch
bezcere end acetope were good solvents for the material, they were irprac-
.22l for plant use. Ie further stated that 1,1,l-tichloro-ethane worked
> zeIs.
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a3 vell., Strong detergents are not effective without intense scru!':bi_ng

ond bard work. From his comments, I imagine a decontaminestinn frocess

was performed in their unit. From their tests, it was determined that the
dicxin decomposes at 500-C. Even though Dow hos a very large industrial
waste burner with furnace termeratures of over 1200°C, they continue to
bury their wastes. They wvere hesitém'. to continue discussions along these
lines,

L’g{:fra.tory vastes, including gloves required in handling this material, are
incinercted. ﬁ"zwd (?) stated that the chrommtographic method of anslysis
car detect 10 ppm in an anisole sample and 1 rra in TCP and T-acid. as of
yet,. they have no method for esters or formulations. TCP sample prepara-
tion for anelysis is as follows: 20 grams of TCP were converted to the

sod .um salt end extracted with 20 cc of vchlorprom. Tke chloroform ex-
trat is concentrated 20 to 1 and inJecteé. into the machine, Phenate solu-
.tictzs are reduced to a 10) phennte concentration extracted with chiorofor&.
an? hundled as above. T=-2cid sormples ore prepared‘ by extracting 20 grams
of :he T-sedd with 40 cc of chloroform. The chloroform is filtered end

caustic-vashed wvith oneetenth normal caustic and the chloroform concen-

Plaat wipe saniples were extracted with 2 ce of chloroform end used as such.
#e will heve to develo) our ovm method of determining chromatograph re-

sponse in terma of ppm. Throughout the entire meeting, one theme seemed

“0-be presented. For everyonc's protectlon, everyone should cleen up his
Tizel product and certainly on the local level, this is very necassa-y. !=.

Jove steted many times thet eech orpgenization could handle the Droblem in

ti2ir oum wvay.

3 S
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From his presentation, I gathered thet detection was the pricary problem
and that steps 40 eliminnte its carry-over into the finel product was
well within the capabilities of 2ll people involved. A small saxple of

the dioxin was given to each company attending the meeting.

CONFIDENTIAL
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o=17-87 KO Jay 9, 1962

‘r. R. A, Guidl - fovark Flant Dr. E, L. Chandler

O D © D

definitely lost them as a azstm.

-3

-

/

The quastion of chlcro—nc:a[haa ngt been resolved in the
concideration of two sizaable custamers. Bill Champion of
Piverdale Chemical says +hat he pets better formulations
using other supplicrs' hariicidos, and he insists that he
has a chlero-acue problet vhen ho uses Diamond esters,

-

48 you wi.'.L'L Tecall, the Tuaker City Tree perscnnel were ra.tha'
scverely affected by thig dermitological problem, and we have .

‘-

Jim King would liks a reply from you, giving ymr pmonal
convictions as to the posxible reoccmrrence of t.hi.l problem
in the futnre.

Be L. CHANDLER |
Bl e .
cct He. S, Heiner - ‘ )
. & -~
L -
[ i )
. < =
. “. _‘ ..'..' .‘ . '
) . . o) _‘ R
- REERR T .
- CO S L
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Dr. A Bulmmo
1180 Reycond Bouleverd
Bevars, Dev Jersey

. Tesr Dr. Bulnnog

:nmamaammmmnmww-
oatologist, Dr. Jacod Blaiderg, This letter contains comhents concerning -

12 you should like to discuss this metter further vith ze, please
dﬂmthdwmca.u. :

Very tTuly yours,
RAG/nc : | Re A. Guidd
' ' ‘ Plant lsooger
Attackoent
ce: Dr. J. Bleiderg
c’\‘,ﬁ\
- \::-E‘S’
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Acgzst 1L, 1563

‘Mp, Raymend Ao A, Guidi
Ciamend Alkalli Ccmpany
80 Lister Avenwe
Nevark 5, Vev Jersey

Dear ¥r. Guidis

T™his is in reply to s letter ¢rom Dr, Bleiberg that
ve & rcatire testng on the ehloracna division in our laboratery
there in Yeu Jerser. I an sending for your {nspection a rather
simple tyre of soutine test for porphyrins in the urine and shculd
1ike yom fo institute the tasting ss Dr. Bleiberg suggestis. e
will further agprove of laboratory tests of trose individvals ccne
tacting porrhyrin in the urine and those who have c¢hloracne, on an
outpatient tasis, sabject to recormendsticns of Dr. %leiberz. 7f
tne laboratory shculd have ary Axpther ouesticns sbou* ruming
thase test wich T included, weuld yeu kirdly *sve then centact
ne at the Faimesvillie Plant.

0 60 G 2

Sincerely,
DIATIND ALXALI COWTANT

Richard =. Mc3urney, M.D.
Flant Physician

EMC3srme
Enclosures

cez Mr. C. Mchard Brovw
M 7Fifk Jare

pENTIAY

_co\\ .

L%
ny
AN
v
-
~
'
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d . - CONFIDELTIAL

Mareh 25, 1963

¥, B. S. ueinﬂ'

Iapprechtodmrmornuchzokecpinguuptodaumthi: sube-

Ject.

In 4he tiird paragrapk of Dr. Sleiberg's letter, be mentions the villing=
Dess of ths U. Se Public Health Service. to enter your plant with a teax
of ergincers to de variocus samplings and spectrosccpic exaninations of

g.-ogranbutabmhed. This program stould de ¢

pot permit a team frem ay
very specific and cetailed
leared not cnly with

Diarmond!s medical adviser but also with Marty Wilkersone.

various clrcuzstances.

Ee Se Woeinasr
BSW mk

ces MNro Mo Po Wilkerson

CONFIDENTIAL

mm,mmam;mw,mmmmmwmtu
mwswtummmdmmmmmm

In otler wds,wmtacmmm, orzanized and plamned approach
’ tosolvingthhprobhn,m&not-mtadnorgm group from any
D goverTmment agen<y ectering ths plant. This might well result in very
mmmmwmmwuummusmw.
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June 7, 1952

up, R. A. Cuidi - Nevark " Dr. R. w. Melurme7 - Pa‘nesville
CYL-PACYE )

I am in receipt of the complets medical reports covering
and and read them with interest. There

agpears tc ba little doudt, of ccurse, that both were sufflering
from chloracne and acguire? porghyria. Tt weuld de my reconmendaticn
te yeu, now, not to go ahead with any further hospitalization of cther
em;loyees since 1 can se2 no direct benefit to be gained by following
this procedure. Thare is ro tresatment of either of these discases
excert that of removal fror the atmosphere of the contaminating sube
stinces, and, in the future, emFloyees that are drcupht to ocur attention
with severs chloracrne and & urine wiich fluoresces urder a w-od lamp
should be reroved from exiomire at he earliest possidble time. Both

these diseases are, of course, self limited and reversible as the

ren are reraved {rom the atmosphere cuntaining the trichlerphencl,
I feel ouite sure that the company's decisicn to rencrvate

tae old buildins will go far towards solving this prodlem permnently.
T hoge that it will neot be a prodlem to us in the “uture,

_ R. ®, McBumey, ¥.D.
Ri‘cB:rmre |

ec: C. R, Browm
J. S. Cort, Jr.

éb{ el

EX/?/ Z)/J[

CRLTITENTIA # 1/ T
SNSRI M T o A-19-232
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