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PREFACE

f . The research and development described in this report werao perforﬁéd in-
! house by the Gaseous Ionization and Excitation Processes Groupfofjthe
Chemistry Research Laboratory, Aerospace Research Laboratories%(A%SC),
Wright Patterson AFB, Ohio. This work was funded by Air Force;Logistics
Command, Assistant Deputy Chief of Staff/Distribution, Mr. Karl Merrill.
Dr. Billy E. Welch, Special Assistant for Environmental Quality; Office
of the Secretary of the Air Force, had overall cognizance for Ehis
effort which was undertaken to provide analytical chemistry subpdrt of
USAF efforts to dispose of excess herbicide stocks in accordancefwith
Environmental Protection Agency guidelines. The in-house work force

was augmented during these studies via Contract No. F33615—734C—£099 with
Systems Research Laboratories, Inc., Dayton, Ohio 45440. These:studies

were performed under Project 7023, Task 702306, Work Unit 70230614,

] "Advanced Mass Spectrometric Analytical and Diagnostic Techniques for

Materials and Research Applications."”

The ARL principal investigator in these studies was Dr. Thomas 0. Tierman,

ARL (LJ), Wright Patterson AFB, Ohio 45433.
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SECTION T .

INTRODUCTION P

During the 1960's a herbicide formulation consisting mainly of the ﬂ—out]l
asters of 2,4~dichlorophenoxvacetic acid (2,4-D) and 2,4,5-trichlcruphenoxy—
acetic acid (2,4,5-T) and designated Herbicide Orange was emploved és a defoliant
in Southeast Asia. Research pe Lormea at Biometics Laboratories aEC reportea
bv Courtney et al early in 19/0 - 1mp11cated 2,4,5-T as a terat eni c agent.
it was later reported3 > that the 2,4,5-T formulation employed by Courtney et
al contained 30 pg/g of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,/, —TCDD)—:&EE_
H
Cl O

Ci o Cl

H H

2,3,7,8~tetrachlorodibenzo-p-dioxin

of the most toxic and and potent teratogenic substapges.kpown. Subsequent to

these findings, the Environmental Protection Agency promulgated more stringent
rules regulating the domestic use of 2,4,5-T, and the Secretary of Defense

ordered that use of these herbicide formulations in South Vietnam be discon-

tinued.

Def

e abrupt ban on usage of 2,4,5-T defoliants left the Department of
(the Department of the Air Force, in particular) with 2.3 million gai-
lons of such defoliants which are still stored in 55-gal. drums in Gulfport,

« Mississippi, and Johnston Tsland in the Pacific Ocean.

disposing of these herbicide stocks from the inventory are now under considera-

everal methods for

tion. In order to secure required data to support use of selectedlldts of the
herbicide inventory, the Air Force Logistics Command requested the Gaseous

Excitation and Ionization Processes Group of the Chemistry Research Laboratory
at the Aerospace Research Laboratories (Air Force Systems Command) to undertake

the development and application of analytical methods for characterizing Air

Force herbicide stocks 2t Gulfport, Mississippi. Prior to the work at ARL

18849




some preliminary analyses had been performed by Dow Chemical‘Co, and the
sample numbering system devised by Dow was retained throughoht:our studies.

' was assigned to each hérbicide Transpor-

An "Analysis Sequence Number'
tation Control Number (TCN). The pertinent TCN's, the manufacturer of each

batch, and the related Analysis Sequence Numbers are shown below:

— — -....,,_-._.,,-_v__-__..,_._‘.._..‘.;.___-m__\'\“
Analysis . Gallons oun Hand™,
/’Manufacturer TCN Sequence No. ~ “ag of 12 Jan 73
f Thompson Company 94638155X012 5 ‘ i 44,440 \
Hercules Company 946481560001 8 . 27,500
a Dow Chemical Company 94638155X052 10 a f 383,680 j
\\\ﬂercules Company 94648192001 14 118,360 ,-,
Tr—— —_ - Total Gallons 573,980 . -

Approximate Market Valﬁé_@ $407hallon'“$22,959,200
Representative samples from each of the above TCN's were collected by personnel from
Kelly AFB/EHL(K) on 10 July 1973. Individual samples were takeﬁ by suspending
a 1- or 2-oz. glass bottle from a wire and inserting the botﬁleg~—18 in.
into the herbicide and swirliﬁg the bottle. The bottle was theﬁ‘removed and
capped and the exterior was cleaned. Each drum was numbered,and that number was
scribed onto the glass bottle. Samples are precisely identified by 1isting the
Analysis Sequence Mumber and barrel number. The convention ;dopted is shown

here:

7 Hercules 8
B 1 L8

Barrel # Manufacturer Analysis Sequence Number

This report describes the development and application of methodology de-

veloped for mass-spectrometric characterization of contaminants present in the
herbicide samples at levels > 0.1%, including all volatile coﬁpounds and the
chlorophenoxyacetic acids. The techniques for determining tetrachlorodibenzo-p-
dioxin in concentrations > 0.02 ppm (0.92 ug/g) are also described, and the

znalyti~zl results are summarized.
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TABLE I (continued)
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A second method for identification of small peaks which may be associated with

an unknown compound is the mass chromatogram. After studying a normalized
background-subtracted scan, vervy smail peaks can be associated with the spec-
trum of interast by plotting the in:tensity of a certain mass as a function of
chromatographic elution time and comparing the observed behavior either with

a more intense peak that is known tc arise from the unknown compound or with
the total ion chromatogram of the unknown in the mixture. An example of the
use of this subroutine is given in Appendix D (see Figure D-11 and D-12).

Here total-ion chromatograms, the Mass-196 chromatogram, and the Mass-206
chromatogram for Herbicide Sample #264 are displayed as a function of
chromatographic retention time. It is evident that Masses 196 and 206 origi-
nate not from the same compound but from two different compounds which elute

at slightly different times. In this case, the relative amounts are such that
this difference can actually be seen as a shoulder which appears at a longer
time on the total-ion chromatogram. However, the compound, if present in
smaller quantities, could not be observed visually in the total-ion chromatogram.
_t could be detected only if one of the masses which are associated with tHe
resser compound were displayved as & function of retention time. This technique
greatly Zacilitates distinction of background mass-spectrometric peaks from
smz’l peaks arising Zrom thne unknown compound. This markedly simplifies

identification o unknowns.

Quelitative identification of unknown species can be made by first obtaining

& listing of spectra at elution times corresponding to maxima or shoulders in

the reconstructed total-ion chromatogram, and then searching for a molecular-

ion identiiication using the mass-chromatogram displays to distinguish back-
ground Irom authentic peaks. Mass spectra of components are verified by
comparison with stanaard mass-spectrometric tables. Appendix E is a compila-
tion of standard spectra taken in this iaboratory for compounds that are of
interest due to their suspected preserce in the herbicide samples or due to their
possible interference witlii low-level tetrachlorodibenzo-p-dioxin analysis.

In each table the origin of the stancard compound is given, along with the

retention time of the compound and the time of the background spectrum.

H
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In addition to comparison of unknown spectra with spectra obtained from the
literature or with standard spectra obtained under different conditions; it is
often necessary to identify an unknown compound by comparison with the

standard spectrum of an analogous compound. This method of identification is
exemplified in the identification of an impurity present in each of ﬁhé four
herbicidz samples analyzed--the butyl ester of monochlorophenoxyaceﬁic acid
(XII). As can be seen from a comparison of the mass spectra in Tabies;A-9 and
A-10 (see Appendix A), similarities between the two spectra includeflarge m/e 57,
41, and 29 peaks, indicating the presence of the'Cz‘H9 group. The héaviest

mass found that is associated with the molecular ion is 34 amu lower in

Spectrum A-9 than in Spectrum A-10. The spectrum of I (Table A—lO):has been
identified from standard spectra to be the butyl ester of dichloropheﬁoxyacetic é
acid and the difference in the molecular-ion mass of 34 units, alomng with
intense butyl ion fragments, indicates that Spectrum H of Gulfport'#7 is a
butyl ester of monochiorophenoxyacetic acid. In addition, Spectra I and H both
have very intense m/e 91, m/e 101, and m/e 114 peaks. These correspohd to loss
of C4H8Cl, Cozcaug, and CHCOZCAHQ’ respectively, from the molecular ion. A
Similar anaicgies are necessary in cases where the exact compound of interest v

is oot readily available.

Two other ident:ificacion techniques reported here greatly simplify the inter-

pretation of the spzctra of unknowns found in the four Gulfport herbicide

samples analyzed. These techniques are (1) identification of butyl fragments
in the spectruwe and (2) the use of the isotope distributions to determine the
numbar of chlorine atoms present in a given fragment. The basis for the butyl-
fragment approach iy seen in Figure A-6 (Arpendix A). It is evident that only
these total-ion chromatographic peaks which exhibit Masses 57, 41, and 29 can
be asscvciated with a butyl compound. Since the major components of Herbicide
Orange are butyl esters, these compounds along with impurities containing

butvl groups Rive rise to these masses.

The second technique mentioned above-—the chlorine-isotope distribution--was

also quite usaful in classifying unknown compounds. Since the natural-chlorine

isotope distributlon of 35Cl:37C1 is approximately 3:1, mass spectra of

15
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widely recognized be the most toxic small molecule known (LDSO =;0.6 pg/ig
‘in guinea pigs); the threat to man must at chis point be assumed to be equally
great. Thus, aualytical methods for determining TCDD have been sought which
can be used to detezt and quantify TCDD in such samples as food stuffs, water,
and soil at extremely low levels--on the order of 1 x 10-12 g TCDD/g or

1 part-per-trillion. Baughman and Meselsong’g have used such a method, and

1
Pvanloand Crummectl*have reported somewhat similar methods.

It should be noted at this point that several structural isomers can quite
properly be referred to as tetrachlorodibenzo-p~dioxin; thus, it is possible

to encounter not cnly 2,3,7,8-TCDD but also 1,2.3,4-TCDD, 2,3,6,8-TCDD,

3,6, %TCDD, etc. Approximately twenty tetrachlorodibenzo-p-dioxins are pos-

sible. Anv analytical me thod which does not involve a very soniiisticated

——

scheme for separating highly similar compouuds prior to ma2ss- spectral detec-

A 'h—. o~ , o ~——iann,
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mination or which utilizes solely the molecular-ion region of the mass

-
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spectrum cannot poss*blv be used to make a GlSt inction between the respective
. T g,
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tetrachlorodibenzo-p- ~dioxins which may be p*esent in the sample.

e i « o, P

¢epending upon the resolution of the mass spectrometer being employed, such

Furthermore,

techniques cannot be used to differentiate tetrachlorodibenzo~p-dioxin from

other tetrachlorlnated hvdrocarbons having nearly the same mass (or mass frag-

ments) as the TCDD. Specifically, it is mot at all certain at this wrltlng
_Lthe 1.4

whether the TCDD levels in Gulfport Herbicides reported by Dow in 1971
13
1972  "represent 2,3,7,8-TCDD or a mixture of TCDD's which may be composed, in

part, of the 2,3,7,8-TCDD. At worst, the Dow values represent upper limits.

The emphasis in the work reported herein was the characterization of herbicide
stocks stored at Gulfport, Mississippi; in the case of TCDD, a method which
could be used to detect reliably ana quantify tetrachlorodibenzo-p-dioxin
present in Herbicide Orange at levels greater than 0.1 ppm was needed. The
methods alluded to above lwere not suitable for our purposes since the
levels of TCDD of concern were lOS greater than TCDD levels detectable by the

techniques rzferred to above. Rather than ultrasensitive methodology, we

sought to develop an approach which has adequate sensitivity and specificity

a -~ - .
LI A A
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SECTION III

RESULTS AND DISCUSSION

A. VOLATILE CONSTITUENTS
IDENTIFIED IN HERBICIDE ORANGE

Tables IV through VII are lists of the components we have determined

to be sent in the four representative samples of Gulfport Herbicide/:}

he actualgmégs—épectral and gas~chromatographic data

ained for each of the four herbicide specimens have been consoli-
dated and included in the report in Appendices A-D. In establishing
the identity of compoments in each of the four herbicide samples, it
was also helpful to compare the analytical data from the four samples;
in fact, in a qualitative sense these four specimens were found to

be very similar. Table VIII contains gas-chromatographic retention
times obtained in "fingerprinting" the four Herbicide-Orange speci-
mens (this "fingerprinting" technique is described in detail in Vol. II
of this report)14 along with the identities of the chromatographic
peaks assigned following our GC-MS studies., The similarities of the

f-~ur samples are apparent in Table VIIL.

A detailed discussion of the rationale employed in interpreting

the large volume of data contained in Appendices A-D is outlined
below in two parts: (1) identification of volatile unknowns in
Herbicide Orange tcsed upon direct comparison of mass spectra of
unknowns with standard mass spectra and (2) identification of
volatile unknowns based solely upon mass spectral data obtained for
the unknown without confirmation by direct comparison with a

standard spectruﬁ.

1. COMPOUNDS IDENTIFIED BY COMPARISON WITH STANDARDS

Butyl Esters of Dichlorophenoxyacetic Acid (XIII) and
Trichlorophenoxyacetic Acid (XIV)

The gas chromatograms and total-ion chromatograms obtained for each
of the four Herbicide-Orange samples (Figures A~1, A-2, B-l, B-2,
¢~1, C-2, D~1, and: D-2) indicate that each of the four samples

31




TABLE VITI
RITEETION TlHESh (SEC) FOI SPRCITS IDLNTIFIED IN HERBICIDE ORANGE SAMPLES
COMPOUNT GULFPORT DRUM NUPEERb'
7 59 251 264
Butanol (I) 27 27 26 27
Toluene (II) : 43 43 —c 43
Xylenes (II1), Ethylbenzene(XI) - - - 68,76
Butyl Chloride (IV) 136 132 126 -
Dichlorophenol (V) 255 261 252 257
Peak D(#251) - - 390 -
Trichlorophencl (VI) 493 506 - 507
Trichloroanis;le (IX) - - - 629
Dichloro-Methoxvanisole (X) - - - 713
Dichloro~-Methoxvanisole (X) » - - - 761
Butoxydichloroghenol (VII) - - 757 -
Butoxytrichlorophenol (VIIT) - - 990 -
Butyl-monochlorophenoxyacetate (XII) 1052 1075 1054 1062
Butyl-dichlorophenoxyacetate (XIII) 1262 - 1265 1140,1205
Butyl-dichlorophenoxvacetate (XIII) 1357 1373 1390 1406
Butyl-~trichlorophenoxyvacetate (XIV) 1462 1482 1464 1470
Butyl-trichlorophenoxvacetate (XIV) 1614 1620 1618 1626
Butyl-methoxy-dichlorophenoxyacetate (XV) 1650 1671 1646 1657
Octyl—dichlorpphenoxyacetate(XVI) 1768 - - -
Octyl~dichlorophenoxypropionate (XVIL) 1869 - - B
OctyJ—trichlorophénogyacetate(XVIII) 1931 - - -
1,1-dibutoxy-2-trichlorophenoxyethane (XXII) - - 1974 -
Octyl-methoxy-dichlorophenoxyacetate (XXII1) 1966 - - - -
Butyl-bis~dichlorophenoxyacetate(XIX) 2691 2711 2665 2663 !
a. See chromatograms in Figures A-1, B-1, C-1 and D-1 of the i
appendix. Chromatographic parameters are as follows: 8 ft x

1/8" 0.D. glass column packed with 10%Z DC-200 on Gas Chrom Q.
Columr temperzture programmed from 110° to 240°C at 4°C/min.

Data acquisition: Autolab System IV computing integrator and
l-mV strip-chart recorder.

s
Drum 7/ 1s one of 500 drums obtained from Hercules Company
(TCN 9464 8156 000), Drum #59 is one of 2152 drums obtained from
Hercules Chemical Company (TCN 9464 8192 001), Drum #251 is

one of 6976 drums obtained from Dow Chemical Company (TCN 9463
8155 X052), Drum #264 is one of 808 drums obtained from Thompson

c. Denotes none detected at levels greater tham 0.17%. _1&385}8
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ssters of
ané dichlorophenoxypropionic acid.
Guﬁ;po;t #7 in quanctities greater than 0.1% of the total volatile
. Mass-spectral data in Tables A-11 through A-13 and

dichlorophenbxyacetic acid, trichlorophemoxyacetic acid,
These were identified-only in

gamples.
”Figures A-12 through A-14 can be compared with standard spectra given

jn Tables E-1 through E-18.

2. IDENTIFICATION OF UNKNOWNS WITHNIT
COMPARISON WITH STANDARDS

o Sar A

igr0

-
N

‘In order to identify the remaining componeﬁts in the four Gulfport

L3

?samples, analogies with existing spectra shown largely in Appendix E,
ff along with molecular ion and fragmentation patterns, were relied
éupon heavily. All components present in quantities larger than 0.17
gfin the pre—butyl*'ester of dichlorophenoxyacetic acid region and
égiarger than 0.3% in the post-butyl ester of trichlorophenoxyacetic
?2acid region* were identified, except compounds D and J in Gulfport #251.
f;ﬂowever, the lack of success in making an unambiguous identification

k'of these two compounds is not due to lack of sensitivity of the

. strument, but inability to determine the molecular ion and

“'important fragmentation that would unambiguously identify the
ﬁnknown. This will be discussed in more detail in a later portion
of this section.

oy

Butyl Esters of Monochlorophenoxyacetic Acid and Methoxy-
dichlorophenoxyacetic Acid

Iwo large impurities that are preseunt in all four herbicide samples

fhave been identified as the butyl esters of meonochlorophenoxyacetic

»fCid (X11) and_ﬁefhoxy—dichlorophenoxyacetic acid (XV). 1In Gulfport #7,
Sﬁhese compounds appear as peaks H and M (see Table A-9); in Gulfport #59,

"%——_—_—

% ,
= Pre~butyl ester = components eluting from the chromatographic
b . ¢column prior to this ester.

{fPost-butyl ester = components eluting from the chromatographic
‘A column after butyl trichlorophenoxyacetate.




snay are J 2néd O {see Tabtle B-9 and Figure B-11l); in Gulfport #251,
they are K and P (see Table C-13 and Figure C-18; Table C-19 and
Figure C-24); and in Gulfport #264, they are K and Q (see Table D-10
and Figure D-14). A complete spectrum of the butyl ester of methoxy-
dichlorophenoxyvacetic acid superimposed upon the ester of trichloro-
phenoxyacetic acid was obtained only from #251 (Table C-19), and the
other three samples were concluded to have this same contaminant,
based upon F.I.D. retention time (see Table VIII). If the spectra
of the two butyl esters are compared with those of the butyl esters
of dichlorophenoxyacetic acid and trichlorophenoxyacetic acid
(Tables E-19 and A-2,
peaks which correspond to the molecular ion and to the molecular ion
minus C4H8’ C,H,Cl, CO,C,H HCCO C H and OCH,CO,C, H

478 274797 9’ 27727479
Figure 1b) are present. Based upon

respectively), it is apparent that prominent

(Fragmentation

Pathway A outlined, these

features of the mass spectra, the unknowns are shown to be butyl

esters of chlorinated phenoxyacetic acids.

of the molecular ion and the corresponding

The isotope distribution

fragments confirm that

these compounds are the monochloro-

and dichloro-substituted

phenoxyacetic acids.

Compounds D and J in Gulfport #251

‘-."'A.' i '/’/
Two co;;:;;;:\:::Ig:izzjﬁiffdentified conclusively in Gulfport #251.

Comoound'D is 1 and Compound J is on the order of
 e————
¢.1%.

Data in Tables C 6 and C-11 and Figures C~9 and C- l7 indicate

that these compounds are very similar. Both compounds give rise
to large butyl fragments along with m/e 31 (CH3O+), m/e 61, and
m/e 116,

do not indicate the presence of chlorine.

but the isotope distributions of these major fragments

. These unknowns are
possibly some type of butyl ether or ester of an unchlorinated

acid, or alcohol. Any further identificatiom would be completely
speculative due to the lack of positive identification of a molecular
ion in the mass spectra and the absence of reference spectra among
the 12,000 standard mass spectra catalogued in the General Electric

mass spectral Search Routine computer library.

i A;)';,‘:,‘.\\: o
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© Octvi Ester of Methoxv-dichloroplienoxvacatrl
and 1,1-Dibutoxv-2-Trichlorophenoxyethane (XXI

- A

A major impurity found in each of the four herbicida samples was
deterﬁined to be the butyl ester of methnxy-dichlorophenoxyacetic
acid. Such a compound could arise if cne cf the chlorines in
trichlorophenoxyacetic acid is replaced Ly a methoxy group. Such

an impurity in the trichlorophenoxyacetic acid would, when the acids

are esterified with butanol or octanol, be converted to che

gcorrespondlng estFr durlng the synthe515 of the herbicide. 1Imn

Gulfport #7 — 1n addltlon to the octyl esters of the dichloro- and
:rlchlorophenoxyacetlc acids — the octyl ester of methoxy-
dichlorophenoxyacetic acid was identified as Compound Q but was not
jdentified in any of the other samples. Table A-14 gives a complete
spectrum, and Figdre A-15 shows it té elute after the analogous

trichlorophenoxyacetic acid ester.

. Mass spectrometrically a very similar compound to the octyl ester

> of methoxy-dichlorophenoxyacetic acid is the 1l,1-dibutoxy-2-trichloro-

henoxyethane. This compound was identified as Compound R in
wulfport #251. Its identity is based upon the spectrum shown in
' Table C-18 and mass chromatograms displayed in Figure C-23. The

"rTetention times for this compound and the octyl ester of methoxy-
dichlorophenoxyacetic acid are very similar; the major differences

%are: octyl-ion fragmentation is present in the octyl ester but

ivhbsent in the dibutoxy compound; only di- and monochlorinated

fragments are present in the octyl ester, but prominent trichloro-

phenol and molecular ions indicating a Cl, species are present in

9 . 3
}She dibutoxy spectrum. The identification of these compounds is not

V;ased upon a complete mass spectrum; however, their most probable

dentities are the octyl ester of methoxy-dichlorophenoxyacetic acid

and 1,l-dibutoxy-trichlorophenoxy-ethane, respectively.




Butvl Escers of Bis-(chlorcwhenoxy)acetic Acids 2

o3
*
2es .

The Herbicide-Orange samples were found to contain the butyl esterg
of bis-(chlorophenoxyv)acetic acids. These compounds can be produca“
during the synthesis of the herbicide by reaction of the correspOnf
chlorinated phenol with possible impurities im the 2-chloroacetie
acid such as 2,2-dichloracetic acid. The three impurities found
were the butyl esters of bis-(dichlorophenoxy)acetic acid, bis-
(trichlorophenoxy)acetic acid, and methoxy-dichlorophenoxy-
trichlorophénoxyacetic acid. The last product is due to the meths 2
dichloropheﬁol impurity in the trichlorophenol, as discussed
in the previous section. Each of the four herbicide samples was
shown to contain at least two of these bis-compounds. In #7 and i
all three products were present in levels greater than 0.1%. 1In
addition to the butyl fragments, fragments very similar to the
dichlorophenoxy-, trichlorophenoxy-, and methoxy—dichlorophenoxya;
esters are seen. However, the lack of molecular ions correspondin
to the mono-substituted chlorinated phenoxyacetic acid esters and
the occurrence of this mass less 1 show the likelihood of a bis- :
substituted;chlorinated phenoxyacetic ester. In addition, (m-lOl)+
ions with p%oﬁer chlorine distributions were identified for Speéie
in #7 (see Table A-15), for Species P in #59 (see Table B-14), for
Species T in #251 (see Table C-16), and Species R in #264 (see
Table D—14)} The loss of 100 mass units from the radical ion

(m/e 275 for the bis-dichlorophenoxyacetic ester and m/e 309 for
the bis-triﬁhlorophenoxyacetig ester) was also seen to involve a
rearrangement to yield CO, and C4H8 as neutral products. Probable .

o 2
Fragmentation Pathway D is illustrated in Figure 4.

B. QUANTITIES OF DICHLOROPHENOXYACETIC
ACID AND TRICHLOROPHENOXYACETIC ACID
PRESENT IN HERBICIDE ORANGE

Using the procedure for analysis described previously, we determined

samples. For calibration of the gas chromatograph, chloroform

solutions of EPA/FDA-primary-standard methyl dichloro- and methyl

«g’
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SECTION IV

SUMMARY OF RESULTS

Table XV summarizes the results of the qualitative and quantitative J
analysis of selected samples of Herbicide Orange. Volatile con-

stituents (with boiling points below 300°C at 1 atm) and the chleoro-
phenoxyacetic acids are the main cnmpoznents in the Herbicide-Orange

samples. The absolute response of the flame innization detector

!
l
I
(FID) was determined for the butyl ester of 2,4,-D and the butyl i
ester of 2,4,5-T through use of the EPA standards. Assuming that :
all components of the herbicide mixture gave an equal response on !
the flame ionization detector, we detected an average cf 96 +107 of %
the total herbicide sampie injected onto the gas chromatographic )
column by FID. Thus, the relative amounts of volatile components
listed in Tables IV throughVII (pp.32-39) and summarized in Table
xv (p. 68) repfesent the absolute composition of the sample in

percent by weight (within the limits of the assumption of equal

detector response). i

s IR

- This report describes the in-depth GC~MS qualitative and quantitative
{' analysis of rep;esentative samples from four separate drums in v
Gulfport, Missi;éippi, which were:taken as representative samples of '
four lots of He?bicide Orange identified on the basis of preliminary |
Dow Chemical Col Analyses as "low dioxin herbicide." 1In addition
"to the»in-depthlGC—MS characterization of the four representative
samples, a conéu;;ent studyls described in Vol. II of this report
was undertaken;in'which the homogeneity of the majorkand minor con-
stituents in the drums representing each of the four Herbicidé— i
Orange batches @as examined by suing flame-ionization gas chromatography '
(FID-GC). By éorrelating the retention times measured for the various i
,, Components in thé FID-GC study (see Vol. II) with those measured in

the present detailed GC-MS identification study, it is possible to

derive qualitative data for the components of the several barrels of

g €ach herbicide;lot analyzed. These results are summarized in Tables




TABLE XV

SUMMARY OF COMPOSITTIUN OF HERBICIDE ORANGt

COMPOUND
z
Butanol (I) 0.81
Toluene (II) 1.3
Xylenes (II1I), Ethvlbenzene(XI) -
Butyl Chloride (IV) 0.11
Dichlorophenol (V) 0.19
Peak D(#251) -
Trichlorophenol (VI) 0.41
Trichloroanisole (IX) -=
Dichloro~Methoxyanisole (X) -=
Dichloro-Methoxyanisole (X) --
Butoxydichlorophenol (VII) --
Butoxytrichlorophenol (VIII) -
Butyl-monochlorophenoxyacetate (XII) 0.49
Butyl-dichlorophenoxvacetate (XIII) 0.78
Butyi-dichlorophenoxvacetate (XIII) 2.4
Butyvli~-trichlorophenoxvacetate (XIV) 0.92
Butyl-trichlorophenoxyacetate (XIV) 39.0
Butyl-methoxy-dichlorophenoxyacetate (XV) 6.1
Octyl-dichlorophenoxvacetate (XVI) 3.2
Octyl-dichlorophenoxvpropionate (XVII) 0.3
2.0

Octyl-trichlorophenoxvacetate (XVIII)
1,i1~-dibutoxy-2-trichiorophenoxyethane (XXII) ~~
Octyl-methoxy-dichlorophenoxyacetate (XXIII) 0.37

Butyl-bis~dichlorophenoxyacetate (XIX) 0.41

Butyl ester of bis Trichlorophen- 0.95
oxyaceticacid (XX)

Butyl ester of Trichlorophenoxy- 0.16

2,4-Dichlorophenoxyacetic acid (free 0.78
acid)

2,4,5-Trichlorophenoxyacetic acid 0.84
(free acid)

Tetrachlorodibenzo-p-dioxin (pg/g)c < 0.05
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TABLE XV (continued)

Drum #7 is one of 500 drums obtzined from Hercules Company
(TCN 9464 8156 000), Drum #59 is one of 2152 drums obtained
from Hercules Chemical Company (TCN 9464 8192 001); Drum #251
is one of 6976 drums obtained from Dow Chemical Company

(TCN 9463 8155 X052); Drum #264 is one of 808 drums obbained
from Thompson Company (TCN 9463 8155 X012).

Denotes none detected at levels greater thanm 0.1%.

Note well that the tetrachlorodibenzo-p-dioxin content is
listed in ug/g (ppm); all other values are listed as

relative percent (calculation of relative percent:
peak area of component
X 100).

total area of all volatile components

69
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XVI, XVII, XVIII, XIX and suggest that each lot is generally quite homo-

geneous. Furthermore, the feasibility of wusing the
“fingerprint" of:major and minor constituents to ascertain the manu-
facturer of an unidentified specimen of Herbicide Orange was con-

clusively demonstrated.

The homogeneity of each of the four batches of Herbicide Orange with
respect to TCDD concentration is of utmost concern. Our data as
shown in bar-graph form (Figures 6-9) lead one to the conclusion
that only Thompson Co. ASN S5 (44,440 gallons in storage) and
Hercules‘ﬁgﬁ_iémiiiﬁ,360 gallons in storage) are sufficiently

o——— s,

. el e o e ey o R
uniform in TCDD content and other~constituents tu-be.considered
e

~——

————

hqmbgeneous throughout. !Hercules ASN 8 (27,500 gallons in storage).

s1s inhomogeneous in TCDD content--8% of the drums sampled were N

found to contain inordinately high levels of TCDD. It may well be

that these "high dioxin specimens" or the drums from which they were J

obtained are actually mislabeled. This can be determined by the

. y
. methodology described in Vol. II of this report. The DOW ASN1Q .~

N

e

?@837680~gg;lon§mgn”§;9;agg)wpggsh.Qggggzsaquifgﬂheterogeneous. The
dzata shown in;the bar graph (Figure 8) suggest the presence of two

or more sub-groups,each with average TCDD content of well over

0.1 pg/g.

It should be noted that the distribution of dioxin levels in Figure
7 is sufficiently narrow (95%7 of the values obtained were within

20% of the mean ,value of 0.125 ppm) that it is a measure not only

of the actualidioxin-level distribution but 2lso of the precision

of the analvtical methodology (as discussed in an earlier section,
the overall precision of the analysis is 12.53%). For the Dow ASN 10
samples, however, the distribution of dioxin levels is much broader
and clearly is indicative of the actual spread of values in the

batcl. itself. Again, the Dow material is certainly very inhomogeneous.
T O D
16UGH
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TABLE XVI -

COMPOSITION OF VARIOUS DRUMS OF HERBICIDE ORANGE IN THE LOT
DESIGNATED ANALYSIS SEQUENCE NUMBER 8 (HERCULES cot

Compound Drum Number Average(a)
2 7 113
Butanol (b) 0.71 0.81 1.36 0.96
(c) 26 27 25 26
Toluene 1.47 1.32 1.75 1.51
43 43 41 42
Butyl Chloride ; 0.07 0.11 0.11 0.10
134 136 137 136
Dichlorophenol 0.25 0.19 0.26 0.23
265 255 256 259
Trichloreophenol 0.43 0.41 0.42 0.42
511 493 497 500
Butyl monochlorophenoxyacetate 0.59 0.49 0.58 0.55
1075 1052 1057 1061
Butyl dichlorophenoxyacetate (d) 0.78 0.37 0.58
1262 1267 1265
Butyl dichlorophenoxyacetate 42.8 42.5 39.8 41.7
1382 1357 1367 1369
Butyl trichlorophenoxyacetate 0.90 0.92 0.85 0.89
1486 1462 1467 1472
Butyl trichlorophenoxyacetate 39.3 39.0 38.6 38.9
1608 1583 1593 1595
Butyl methoxydichlorophenoxyacetate 5.87 5.40 6.00 5.76
% 1673 1650 1656 1660
Octyl dichlorophenoxyacetate - 3.32 3.21 3.46 3.33
1793 1768 1777 1779
Octyl dichlorophenoxypropionate 0.32 0.32 0.35 0.33
o 1894 1869 1878 1880
Octyl trichlorophenoxyacetate 2.29 2.05 2.33 2.22
f . 1957 1931 1941 1943
Octyl methoxydichlorophenoxyacetate 0.38 0.37 0.37 0.37
2002 1986 1976 1988
71
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TABLE XVI (continuecd)

Compound » Drum Number Aver;ge(a)
2 7 118
Butyl (bis-dichlorophenoxy)acetate 0.34 0.41 0.38 0.38
' 2691 2700 2717 2703
Butyl (bis-trichlorophenoxy) ,
acetate (e) 1.8 (e)
Butyl (methoxvdichlorophenoxy)
tri-chlorophenoxyacetate (e) 0.21 (e)
f
Tetrachlorodibenzo-p-dioxin (ug/g) <0.05 <0.05 <0.05 <0.05( )

TThis lot obtzined from Hercules Company (TCK 9464 8156 0001)
contains 500 drums.

(a)

Average relative percent and retention time for the
respective compounds found in these samples.

Table shows two values for each volatile compound.

(b)

Relative amount (%) of the compound

4
c) . .. . . s s
*~“’Gas chrecmatographic retention time of the compound (sec.)

(d)

Present in chromatogram but no numericel value obtained.
Quantity present appears to be similar to amount found in

cther samples. The average was determined by dividing the

sum of the values obtained by the number of actuazl observatiomns.

(e)

Analyses not performed.

(f)Additional TCDD analyses are summarized in Figure 9, p. 65.
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TA3BLE XVII

b g

COMPOSITION OF VARIOUS DRUMS OF HERBICIDE ORANGE 111 THE
DESIGNATED ANALYSIS SEQUENCE NUMBER 14 (HERCULES JOMP.IXT ~

comgo&nd ' Drum Number Ave:age‘aj
17 27 39 42 s 89
Butanol (p) Q.79 ¢.67 Q.87 0.77 3J3.82 0.7% 0.8
(c) 25 27 26 27 31 27 27
Tolueae 2.57 2,31 2.75 2.40 .35 2.24 2.32
39 43 42 43 46 43 43
Butyl Chloride 0.17 0.17 0.17 0.15 0.14 0.16 0,L¢
122 129 126 130 147 132 131
Dichlorophenocl 0.34 Q0.32 0.33 0.30 0.30 0.26 0.31
249 257 250 258 287 261 260
Trichlorophenol 0.75 0.55 0.77 0.71 0.76 0.67 0.70
492 487 498 501 543 506 505
Butyl monochlorophenoxyacetate 1.42 1.39 1.44 1.28 1.34 1.16 1.34
‘ 1063 1063 1051 1068 1125 1075 1074
Butyl dichlorophenoxyacetate 1.03 1.09 0.79 0.92 0.863 (d) 0.90
: o 1274 1273 1260 1278 1338 1285
Butyl dichlorophenoxyacetate 43,1 42,6 42.3 42,7 43.4 44.4 43.12
1380 1380 1361 1385 1434 1393 1389
Butyl trichlorophenoxyacetate 2,51 2,02 1.82 1.79 1.65 0.70 1.75
1473 1471 1481 1476 1538 1482 1484
Butyl trichlorophenoxyacetate 40.6 41.2 40.3 41.1 40.4 42,1 41.0
1606 15607 1588 1612 1662 1620 1616
Butyl methoxydichlorophenoxy~- 5.62 5.71 6.16 5.70 6.6%9 5.44 5.89
acetate ’ 1665 1682 1653 1666 1731 1671 1673
Butyl (bis-dichlorophenoxy)- 0.45 0.46 0.53 0.39 0.38 0.58 0.47
acetate S 2687 2706 2670 2704 2814 2711 271z
Butyl (bis-trichlorophenoxy)~- (e) (e) (e) (e) (e) 1.8
acetate f
Butyl (methoxydichlorophemnoxy)~ (e) (e) (e) (e) (e) 0.21
trichlorophenoxyacetate
Tetrachlorodibenzo-p~dioxin <0.05 <0.05 0.08 0.06 0.07 0.07 (£

(ug/g)

1.'.I'his lot obtained from Hercules Company (TCN 9464 8192 001l) contains

2152 drums,
a " , , .

( )Average relative percent and retention time for the respective
compounds found in these samples.

Table shows two values for each volatile compound.
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TABLE XVII (continued)

(b)

Relative amount (%) of the compound.

(e)

Gas chromatographic retention time (sec).

(d)

Present in chromatogram but no numerical value obtained. Quantity
present appears to be similar to amount found in other samples.
this case the average value was calculated by dividing the sum of
the values obtained by the number of actual observations.

In -

(e)

Analyses not performed.

(f)Additional TCDD analyses are summarized in Figure 6, p. 62.
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TABLE XVIII g
COMPOSITION OF VARIOUS DRUMS OF HERBICIDE ORANGE 1IN
THE LOT DESIGNATED*ANALYSIS SEQUENCE NUMBER 10
(DOW CHEMICAL CO.)
Compound Drum Number Average(a)
5 ] 249 250 251 252 253 254 255 256 257 258 275 276
y Butanol (b) 0.29 0.30 0.28 0.25 0.6} O0.24 0.25 0.23 0.30 0.35 0.30 0.23 0.30
(c) 27 27 26 27 27 26 27 26 26 27 27 27 27
Toluene 0.17 0.23 * 0.15 0.61 * * * * * * * 0.10 (4)
43 42 42 42 42
Xylenes, Ethylbenzene 0.08 0.04 * * 0.08 * * * * * * * 0.03
77 75 75 76
., Butyl Chloride * * 0.14 * * * * * * 0.17 0.14 * 0.05
w 126 128 128 127
Dichlorophenol 0.11 o0.10 0.10 0.10 O0.24 0.0 0.0 O0.10 ©0.13 0.14 ©0.10 0.10 ©0.12

261 255 252 261 257 257 252 254 254 256 255 258 256

Peak D 0.23 0.28 1.24 o0.23 0.22 0.33 0.33 0.33 0.40 1.52 1,26 0.33 0.57
403 392 390 404 398 397 389 393 392 389 393 398 395

Trichlorphenol** 0.38 0.48 0.15 0.39 0.24 0.12 0.12 0.12 0.17 ©0.21 0.21 0.11 0.23
492 492 478 492 487 486 477 483 481 480 482 487 485

Butoxydichlorobenzene 0.10 0.13 0.22 0.11 0.04 O0.14 0.14 0.13 0.14 0.28 0,31 0.13 0.16
: 772 760 157 773 791 768 756 764 761 753 761 768 765

Butoxytrichlorobenzene 0.10 0.13 0.40 0.16 0.10 0.09 0.08 0.08 0.12 0.20 0.37 0.07 0.16
' ' 1029 1014 1012 1030 1024 1025 1011 1021 1015 1009 1017 1025 1019

Butyl monochloro- i.08 1.42 1.59 1.08 1.01 1.25 1.27 1.25 1.55 2.24 1,59 1.26 1.38
phenoxyacetate 1069 1054 1054 1070 1062 1066 1052 1062 1056 1049 1060 1066 1060
Butyl dichloro- 2,15 2.69 3.07 1,87 0.92 2.85 2.79 2.70 4.26 4,15 2,99 2,78 2.77

phenoxyacetate 1282 1268 1265 1280 1274 1280 1266 1277 1270 1260 1272 1280 1273

g




TARLE XVUIIT {(continued)

Compound Drum Number Averageg_
249 250 251 252 253 254 255 256 257 258 275 276
Butyl dichloro- 43.2 43.8 43.3  43.8 44,3 44,7 444 45.5 44,1 42.2 44,2 45,7 44,1 -
phenoxyacetate 1404 1358 1390 1406 1370 1403 1389 1403 1363 1353 1398 1408 '1387 ‘ B -
Butyl trichloro- 1.23 2.23 0.96 1.45 0.83 0.82 0.85 0.85 1.32 1.46 0.99 0.85 1.22 )
' phenoxyacetate 1482 1464 1464 1484 L1471 1478 1464 1475 1465 1454 1470 1479 1471

Butyl trichloro- 43.2 40.9 44,1 42.8 41.9 45.6 45.6 44.8 42,1 41,1 43,6 44,5 43,4
phenoxyacetate 1632 1582 1618 1635 1596 1633 1619 1631 1589 1577 1625 1635 1614

Butyl methoxydichloro- 3,48 3,70 1.97 1.80 3.34 2.18 2.21 2.19 3.73 3.33 1.99 2.19 2.68
phenoxyacetate 1662 1642 1646 1663 1652 1662 1648 1659 1646 1632 1654 1663 1652

Octyl dichloro-, 0.40 ©0.70 0.25 0.37 0.27 0,15 0.18 0.19 0.27 0.30 0.21 0.18 0.29
phenoxyacetate 1726 1708 1717 1728 1723 1731 1717 1728 1718 1706 1724 1732 1722

- .
o

Octyl trichloro- 1.19 * * 1.40 1.64 0,12 0.12 0.15 0.18 * 0.07 0.14 0.42
phenoxyacetate** 1826 1830 1822 1819 1804 1816 1801 1812 1819 1817

l.1-dibutoxy-2-tri- 0.24 * 0.36¢ 0.27 0.65 0.29 0.29 0.29 0.40 0.46 0.36 0,29 0.33
chlorophenoxyethane 1990 1974 1995 1986 1990 1974 1987 1976 1966 1982 1990 1983

Butyl (bis-dichloro- 0.42 * 0.47 0.44 0.85 0.29 0.40 0.29 0.55 0.56 0.33 0.39 0.42
phenoxy)acetate 2682 2665 2735 2694 2679 2652 2680 2682 2674 2677 2680 2632

Tetrachlorodibenzo-p-

dioxin (ug/g) 0.13 0.20 0.38 0.17 0.1l 0.22 0.22 0.30 0.21 0.41 0.22 0.29 (=)

TThis lot obtained from Dow Chemical Co. (ITCN 9463 8155 X052) contalns 6976 drums,

(a)Average relative percent and retention time for the respecrive compounds found in these samples.

Table shows two values for each volatile compound

(b)The relative amount (%) of the compound.

pmt (C)Gas chromatographic retention time (ser).
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TABLE XVIII (continued)

(
‘d)In the cases where a compound was detected in only a few of the samples and not in others,
the average was calculated by dividing the sum of the values by 12,

(e)Additional TCDD analyses are summarized in Figure 8, p. 64.

*None detected.

Tentatlive identification based solely on gas chromatographic retention time.

Drums 249, 250, 251, and 252 contain an unidentified component at an average retention time

of 796 sec and average relative percent concentration of 0.14; Drums 251, 254, 255, 256, 257,
258, 275, and 276 contalned another unidentified component with retention time of 888 sec and
0.07 retentlon time and average relative percent concentration. Also, Drum 253 exhibited an
unidentified component at 291 sec, relative intensity, 0.13% and Drum 252 was found to contain
a component with a retention time of 1502 sec and relative intensity of 1.78%.



TABLE XIX

COMPOSITION‘OF VARIOUS DRUMS OF HERBICIDE ORANGE IN THE LOT
DESIGNATED ANALYSIS SEQUENCE NUMBER 5 (THOMPSON CO.)T

Compound Drum Number Average(a)
' 262 263 264 274
Butanol (b) 2.1 1.6 1.1 1.8 1.7 _
(c) 26 27 27 27 27 :
Toluene 0.78 0.68 0.51 0.62 0.65 :
42 42 43 43 43 2
Xylenes, ethyl benzene 3.8 3.5 2.6 3.5 3.4 ’é
71 71 72 72 72 E:
Butyl chloride 0.15 0.14 0,10 0.14 0.13

104 103 104 105 104 %
-
Dichlorophenol 0.38 0.35 0.28 0.36 0.34 o
257 254 257 259 257 Eé
: Unknown 0.15 0.14 0.11 0.14 0.14 -%
| 291 287 289 293 290 %
: Trichlorophenol 4.7 4.3 3.6 4.3 4.2 ¥
506 501 507 510 506 3
Dichloromethoxyanisole 0.17 0.16 0.13 0.16 0.16 &
599 594 601 603 599 3
Trichloroanisole 0.99 0.90 0.75 0.91 0.89 £
629 625 629 634 629 3
Dichloromethoxvanisole 0.23 0.21 0.18 0.21 0.21 ‘E
712 708 713 717 713 :
¥
Dichloromethoxyanisole 0.45 0.42 0.31 0.42 0.40 7
' 760 756 761 766 761 z
Butyl monochlorophenoxyacetate 1.7 0.96 0.78 0.97 0.95 2
1060 1057 1062 1066 1061 #
Butyl dichlorophenoxyacetate 0.36 0.29 0.16(d) .
1148 1145 1147 :
Butyl dichlorophenoxyacetate 0.28 0.16 0.30 0.19 ;E
1200, 1205 1209, 1209 5
1212 1220 B
Unknown 0.11 0.40 0.39 0.23 §§
1238 1236 1245 1240 &
- 78 18074

A
x

LR,




TABLE XIX (continued)

(a)

Drum Number Average

262 263 264 274

utyl dichlorophenoxyacetate 0.21 0.54 0.53 0.52 0.45 3
' : 1267 1264 1268 1276 1269 i
-4 i
Bgutyl dichlorophenoxyacetate 42.1 41.2 44.9 41.3 42 .4 4
. o ' 1389 1387 1406 1397 1395
I ﬁutyl trichlorophénoxyacetate 0.37 0.36 0.44 0.36 0.38
: - 1465 1464 1470 1473 1468
Butyl trichlorophenoxyacetate 41.1 38.4 40.1 38.3 39.5
: 1605 1605 1626 1619 1614
Butyl methoxydichlorophenoxyacetate 4.6 2.5 4.6 2.9(d)
1649 1657 1659 1655
Unknown _ 0.33 0.1 j
2296 2296 ;
- |
Unknown 0.12 0.03 ]
.- 2379 _ 2379 }
¥ Butyl-bis-dichlorophenoxyacetate 0.38 0.27 0.16 é
£ ' 2689 2663 2676 ;
I |
x )
§ Tetrachlorodibenzo-p-dioxin (e) (e) 0.18 (e) (e)
4 (ng/g)

+ :

This lot obtained from Thompson Company (TCN 9463 8155 X012)
contains 808 drums.
(a)Average relative percent and retention time for the ;
respective compounds found in these samples.

Table shows two values for each volatile compound.

(b) ' :

Relative amount (%) of the compound.
(c) '

(d)

Gas chromatographic retention time of the compound (sec).

In the case where a compound was detected in only a few of
the samples and not in others, the average was calculated :
by dividing the sum of the values by 4. '

(e)

Additional TCDD analyses are summarized in Figure 7, p. 63.
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Mr. R. T. Yates - Synthetics

— Mr. C. L. Dunn - Synthetics

—~ Mr. J. M. Eagan - Synthetics

~— Mr. H. E. Wilder - Jacksonville
Mr. A. D. Sidvell - Jacksonville
Mr. Ashworth Burslem - Advertisiag
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Vilningug‘n, Dela vare
March 26(, 1965 /"

N——

M-, John G. Copeland - Synthetics Departuent
FROM: John P. Fravley < Medical Department

Report of Meeting vith Dov Chexzical Company on the
Toxicity of Trichlorophenol Impurities

Av the invitation of Mr. V., K. Rove;- Biochemical Research Depertment,
Dev Chenical Corp&iy, Mr. C. L. Dunn and the writer (along with representatives
of other TCP producers--see letter attached) met in Midland on March 2k, 1565,
to discuss impurities in TCP.

i
+
3

Mr. Reve and Dr. Holder of Dovw reported that 60 to TO exployes of Dov over
tre past two years have developed chloracne from-exposures to materials in their
mC? operazion. Chloracae is s dlsfiguring disesse fnvolving blockage and inflammaticc
ceous giands of the ®Xin, particularly of the face. It is believed o
<eade disease and requires several years after exposure for the condition 0

éisazp sr. ,/\\-\
Tov nas conductied considerable research to identify the cause of this
ccniizicn and nas concluded that seversl (mpurities, sometimes preseat in TCP, aTe
responsible. =ey have identified cme of these impurities vhich they believe is
zze principal acnegen--2,3,7,8-tetrachlorodibenzo-p-dioxin. They have developed
2 supplied 0 'all attendes§) & chemical method for the detection of this
Tizl Wbich is sensitive to 1 pmm (gas chromatography and Zlame ionizazion).

~o.,

: \ % : :

Tnere was considcrable\‘m'cussion of the clinical aspects of the dlsease

ani tze toxicological research Dov has conducted. In brief, 2,3,7,8-ICDEC bas

seen snown 0 produce the disease in rabbits at & coocentration of 40 ppm after

cne application of 0.1 ml to the ear, and at s concentration of 0.4 prm afzer

eight applications. No evidence of the disease has been produced by concentrations
9P 5 20 ppa for a single application and up to 0.1 psm for tventy-five applications
5 rabbit ears. The compound has also been demonstrated to be a potent liver

icxizant by oral or skin exposure. As little as 0.01T mg/kg is lethal %0 @
Tadlis by the orsl route. - _

ﬁDov tas analyzed commercial samples of TCP of &ll producers and bas found up v
:° 2-“?1"-" of 2,3,7,8-TCDED in scme. In finished samples of 2,4,5-T-acid they
rave ‘outd up to 10 ppm. No Hercules sample-analyzed cootaired any sigaificant
ectegen. Dov has reduced their TCP capacity aud is checking-all production to
e cerialn that it conzains less _than 1 ppu 2,3,7;8-TCDED. Currently, Dov is™
Puryizg ell wvastes and contaminated zaterial Ircm their TCP plant since they are

e S
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M-. Jchn G. Copeland Page 2 : March 26, lgé;ﬁ

=27 positive that burning will complezely destroy the acnegens. Dov's intenzion {
in requesting this eeting vas to infor= all TCP producers of this information \
so that hey can take steps to control the quality of their TCP production. A
se=zle cf 2,3,7,3-_‘2;?23 for analyticali sontrol was supplied to each company.
. // N \\o - ‘ ~ )
Thg-¥ichigan State Departimentof Zealth has been consulted on this prodlex
tetause ©f iabor relations-problems. Iov suspects that the Federal Governmen:
nas ':&mﬁwm —— ' e
./’,‘ . . L. —— e T T e - - -—
/‘I reccmmedfd—<Ha: Hercules take iz=ediate steps to determine whether any
: asnegens are formed in our TCP process. ?’/lroﬁ—ld\b‘e deternined by chemical
anelvsas and biological assays. I any suth msterialsiare formed, ve should
ceze-sine the Tate of these materials ia jour plante-whether they are chemically
desirsyed, turned, or discharged in the treaxz, etc. We should also censider
<he Zesiratilizy of consiant onizoring of\our TCP or 2,4,5-T-scid production by
che=izsel methods to protect against illegitimate claims of acne from users of our
24,5-2 procucss.

o ,./,7,7.-.«-.-_4? .

[
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Mr. 2, C. Co’o!&.\l., dr.
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On March 24 Dr. J. P. Frawley and | attendad 2 meeting ot the
Dow Chemical Company Biochamical Ressarch Laberatery at the iavitation
of Mr. V., K. Rewe, Assistant Director of the laboratary. At UNatmaecting
we were informed of Dew's findings relating s highly toxic_impurities thar

mnay eccur in 2,4, 5-trichlerephencl. Methods for detecting theése Lmgurities
in 2,4, %-tr:chlorephens!l and preducts such 38 2,4,5-T wers slse gives.

Dow discevered that a change in their Mmanufacturing pretess cansed

the appearance of nvno..\p-a-o-;- in thatlr :.n!o..wn'»bo_ Plast perssansl
heve shown mild te savara cases of chloreacuux¥ & consequence of expasurse

S50 small amountsref tars {rem the precese. Recevqry (rem chlorescne may
require several years; thare is 89 glfective therapy. Since diagnuning the
€ause, Dow Pas medilied its process E r»- beea eperating withaut Fato!
aoq she past five meaths, .. T

. e

Dow says that their examination of thair own and competitere

2,4.5-T preducts shows that seme may contsin whit they term “surprisingly
Aigh’” smounte_af the lanic impurities. Thelr analysis of Hercules 3,0,5-T_
hae given o low value for these texic impurities. 1o view of the sarisus
prodlems that can arice (om the yreseance of sven minute guantities of

. euch impurities, § recommend-that 4 pregram designed 1o saaming and

\ test eurTent production of irichiarephenel and TCP process waste be started,
and that a system of sample sretastion sad 1.20;.» testing of .2...1 and/ee -

C 3.4.5-T be set up for futuse v-.&:a:o’
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POWOER COMPANY

J. G. Cepeland,

C. L. Duna

De. R, 3. Caeorge

Dr. K. B. Scett

Mr. E. 8. P. Bellinger

Mz. J. M. Kagan

Mr. R. T, Yates

Mr. 3. M. Neal

Dr. J. P. Frawley « Modicsal
Mr. J. G. Kusiholm - Loga)
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sghly Toxic Impurities in 2.4,%. Trichisrophensl
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varch 30, 1973
CCRTIFIED AIR MAIL '
Envirarmental Protection Agency /

Pesticides Office (v\

Criteria and Evaluation Division : g R

Washington, D. C. 20250

Attantion: Mr. Carroll W. Collier
Chief Chemist N
Qemistry Branch

0\ .

Re: Your letter of March 16, 1973
requnsting infarmation an "dicodn® content &f
Transvaal 2,4,5-T Butyl Estor EPA Reg. No. 11687-31 and
Transvaal 2,4,5T low Volatlle Ester EPA Reg. No. 11657-33

The subject ester products are mufact:u:ad fram the apprcpriau purchasox
alcahols and 2,4,5-T acid of our plant production., The 2,4,5~T acid is
proiuced from the cowpling of monochloro-acetic ad.d and Z.C.de‘tiduoro-
phenol produced in our plant.

l. Tle "dioxin® with wiiich we are concerned u 2,3,7,6-tetra~
chlaro~ditenz0~p~dioxin, since it {s the rost likely "dioxin” mbeacpectad
in 2,4,5°T acid. Amdingly.wmax245-‘rnd.dptdwum.

: mm1otza,7,samtmmazzc,s-¢mgnnges
tranmtsclassednuﬁstecbadtoahighof)ppnudenmimdm /ﬁ/f
ax lacoratary. The average amount fornd is below 1

Since tin operating conditions arployed to manufacture our
esters involwes relatively lower temeratures than those which are nocess
sary for the generation of "diain™ fram artho~substituted chlarcphenols
in alkalire media, and enploy an acid catalyst, v do not toutinely ex-
amine oux osters for dicada contant. Samles of esters which we have
examined frun time to thme have yisldsd results which gange from “undetectec®
to a high of 1.5 e

2. Tha analytical procddure which we use is based ypon that
publicled by C. A. Elvidge (THE ANALYST, Oct. 1971, Vol. 96, pp. 731-727)
far the malysis of estars, formilated praducts and fres acid.

18833
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TRANSVAAL, INC.

Information Regarding Products Manufactured

The phenoxy herbicides, 2,4-D, 2,4,5-T, 2,4-DP, silvex (2,4,5-TP),

and related salts and esters, are called selective herbicides which
are widely used in crop production and in the careful managzment of
forest, rangeland and 1ndustr1a],_unban‘gng_gg_et1c sites. They

each kil] plants by causing malfunctions in plant growth proce>§es B
Broad-Teaved plants are generally susceptible to the phenoxy-—— " -
herbicides. Mast grasses, coniferous trees and certain legumes are

relatively resistant to their action.

The phenoxy herbicides, while predominantly toxic to greei. olants,
are much less toxic to birds, fish, insects, mammals, reptiles,
shellfish, worms, fungi, and bacteria. When properly used, they
do not occur in soils and water_at levels which would harm_aninals SN
and micro-organisms. hey do not concent'ate in. food_chalnfqand - ‘

do nct perSISt from year ‘to year in cropiands. They are detected ~
only rarely in food and, when so found, ere present only in in- //
significant amounts

———— ' : ‘%
’—~*A‘ﬁ”gh]y po1sonous substance, a kind of dioxin called TCDD ﬁ;;,,§>

(short for the compound 2,3,7,8-tetrachlerodibenzo-p-dioxin),

is an unavoidable contaminant of commercial supplies of 2,4,5-7

and silvex (2,4,5-TP). The amount present in currently produced P
formulations of 2,4,5-T and silvex, less than 0.1 part_per million;

is not enough to alter the toxicoiogical properties of thesé pre- :
parations nor to affect plants or animals 1n the env1ronment or to
endanger human Tife. ——

The phenoxy herbicides are widely used because they are more efficient
and usually less hazardous and less injurious to the environment tnan
alternative methods. The use of such chemicals is & factor:in re-
ducing the cost of agricultural crcps and their use in forest, range-

nd and non-crop situations_provides_ add1t1ona1 sav1ngs PG

Da1apon, the name for technical 2,2- d1Cth£QE£2E}£E;EUgE;da is used
as the sodium salt 1n water so]ut1on for the_contrd nnual and
perennial. -grasses. Tt kills grasses by absorption through roots

and leaves causing malfunctions of growth. While it is not readily
degraded in plants, it leaches into soil and is rapidly and completely

broken down by microbial action.
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March 15, 1976

Mr. Jarrell Southall
Page 2

Department of Pollution Control
) and Ecology

e o e 4 e s

In my dpihion much "scarefhééd””informationwhas_been,gxtqngiﬂggu;jﬁﬂﬂ__f/)
and the use_of 2,4,5-T. “A renort from the National Academy of Sciences
states in conclusion that:

"The Committee could find no conclusive evidence of association
between exposure to herbicides and birth defects in humans. Available
records of two major Saigon hospitals and evaluation of records
in a third, as far as they go, showed no consistent pattern of
association between rates of congenital malformations and annual
amounts of herbicides sprayed. The Committee recognizes however
that the material is not adequate for definite conclusions."

It is of interest to note in this regard that there were no reports
of chloracne from persons interviewed by the Committee, although qualified
medical pathologists who have studied TCDD and chloracne believe that

the Tirst symptoms resulting from exposure to TCDD by humans is the
manifestation of chloracne on exposed portions of the body.

Sincerely,
TRANSVAAL, INC.

A L
Xiffsb o A. E] Sidwell
_ 7 ‘ Director of Research, Emeritus
AES:ew::?°: '

Enc]osurés (6)

188307



V24

TO: ALL VERTAC EMPLOYEES

cC:

e 0000103

—— T —

INTERNAL CORRESPONDENCE ; \
In ONDE 1984

e DATE: | December 12,

o — -
//_’ - T

FROM: C. P. Bomar, Jr.

SUBJECT: Year End Summary

The same excellent momentum and effort which allowed us to meet our Profit Plan
for 1983 set the stage for Vertac's continued success in 1984. We have made hard
fought but sustained progress throughout. the year, and I want to outline for you
some of the obstacles and opportunities which we have faced together and some of
the accomplishments which we have made.

SR N

PRANOXERS— ™
ertac's 1983 acquisition of Dow Chemical Company's formulated phenoxy
usiness gave us the ppportunlty to captureTad” déminant” phenoxy “matket share
in 1984, although other companies seeking to capture the same market share
created lower than hoped for prices. When Dow failed to furnish sufficient
technical phenoxies to supply our customers, we reacted immediately by
supplying the necessary funds to rehabilitate and restart. the Jacksonville
plant and bring it up to full capacity. In fact, within three months after
this effort began, we were setting new production records. The exceptional
efforts and teamwork at Jacksonville helped us to avert a major marketing
disaster and maintain Vertac's credibility as a principal supplier of 2,4-D
products in the United States.

POTASSIUM NITRATE

We have had an almost unprecedented opportunity to excel in the area of
potassium nitrate and chlorine. Both of these products have been sold out
since the beginning of the year, and we have been able to increase prices
to very attractive levels. The potassium nitrate complex has made an
excellent contribution this year; and if we had been able to produce at
past production levels, we could have substantially exceeded our Profit
Plan for this year. Unfortunately, production for the first half of the
year was only average; and we have lost a moanth's production in the second
half due to plant problems, creating difficulties for many of our
customers. We hope that we have solved the problems associated with this
unit and look forward to taking advantage of this unique opportunity in
future months.

b

PROPANIL AND CUSTOM MANUFACTURING

Many of you are aware of our 1981 litigation which allowed Vertac to
benefit from the Rohm and Haas propanil patent. This patent was overturned
by the Courts in 1984, resulting in a significant drop in propanil pricing

| 18808




and reduciag our proiit macgin by a ihivd. Fortunately, this loss in
profits has benn offset by the addition of othar important contract
wmanufacturing projects at Vest Helena and Vichsburg, and we expect to add
several new custom projects in the next few months.

EPA LIVICATION

Another major item for Vertac was the EPA litigation over Jacksouville.
Vertac has spent willions of dollars and several years of effort to correct
past problams at the site and, ja 1984, set forth a proposed final remedial
plan btised oa the last two years of studies. Although FPA had earlier
approved this plan in principle, # change in the burcaucvatic structure
caused a reversal of KPA's position. This was not because our plan was
inadequate scientifically, but simply because they felt it to be
politically desirable to sece us spead mn.e money. Vertac challenged EPA in
Court and, after a very .ajor battle, won the Court's approval to proceed
with our remedial plan. VWhile on the one hand this was a great victory for
Vertac, the 1mp1ementat10n of. .the  remedidl plan-is a 2 very costly process

—

which will conrlnue _into"198S. e~
FIRATCTLG

We were- bUCLLaful in increasing Vertac's bank credit line from 314 milllon
to, $20 million while reducing our interest rates. This. additional \\

/b0110w1nd power has allowed us to continue to expand our business base and
to handle a severe overrun in capital spending at Jacksonville and
Vicksburg. The ability to obtain this financing is an example of the }
renevad confidence in Vertac as a result of our more recent performance. /

] bmyoTtant achievements.ng~EEE§£SEE—Eo_EgnLio in
detail here, including major new advancements in employee safety.

While we cannot be certain what our final year-end, results will be, we are
confident that with good production and continued strong sales in December, we
can meet or exceed our 1984 Profit Plan. As I am sure you know by now, there is
a direct relationship between profitability and the income and benefits afforded
to each of us at Vertac. Accordingly, I am pleased to announce that, effective
December :3, we are increasing wages for our hourly employees by six per cent.
Further, during the next month we will review the individual performance of our
salaried employees (exempt and non—exempt) with the goal of making appropriate
merit increases in the three to: seven percent range in January. In this action
we will be returning almost a fourth of Vertac's 1984 profits to our employees
through increased wages and benefits in 1985.

As a member of the Vertac team, I hope you feel pride in the progress which we
have made and confidence in our potential for the future. We are constantly
seeking out new ventures which will strengthen our present position and further
expand our future opportunities. I look forward to informing you as these new
ventures are finalized. Meanwhile, please accept our sincerest appreciation for
your continued contribution to the success of Vertac and our very best wishes for
a Happy Holiday Season and a mutually Prosperous New Year.

\\

CPB:ap

\"// filiA,
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TO: ALL VERTAC EMPLOYEES FROM: Cf P. Bomar, Jr.

ce: SUBJECT: Year End Summary

The same excellent momentum and effort which allowed us to meet our Profit Plan

for 1983 set the stage for Vertac's continued success in 1984. We have made hard
fought but sustained progress throughout.the year, and I want to outline for you
some of the obstacles and opportunities which we have faced together and some of
the accomplishments which we have made.

created lower than hoped for prices. When Dow failed to furnish sufficient
technical phenoxies to supply our customers, we reacted immediately by
supplying the necessary funds to rehabilitate and restart the Jacksonville
plant and bring it up to full capacity. 1In fact, within three months after
this effort began, we were setting new production records. The exceptional
efforts and teamwork at Jacksonville helped us to avert a major marketing
disaster and maintain Vertac's credibility as a principal supplier of 2,4-D
products in the United States.

POTASSTIUM NITRATE _

We have had an almost unprecedented opportunity to excel in the area of
potassium nitrate and chlorine. Both of these products have been sold out
since the beginning of the vear, and we have been able to increase prices
to very attractive levels. The potassium ‘nitrate complex has made an
excellent contribution this year; and if we had been able to produce at
past production levels, we could have substantially exceeded our Profit
Plan for this year. Unfortunately, production for the first half of the
year was only average; and we have lost a month's production in the second
half due to plant problems, creating difficulties for many of our
customers. We hope that we have solved the problems associated with this
unit and look forward to taking advantage of this unique opportunity in

future months.

PROPANIL AND CUSTOM MANUFACTURING

Many of you are aware of our 1981 litigation which allowed Vertac to
benefit from the Rohm and Haas propanil patent. This patent was overturned
by the Courts in 1984, resulting in a significant drop in propanil pricing

18880




%

and reduciag our proiit macgin by a ihivd. Fortunately, this loss in
profits has be~n offset by the addition of othar irportant contract
sznufacturing projects at West Helena snd Vichksburg, and we expect to add
several vecw custom projects in the next few months.

CPA TATTEATION

Another major item for Vertac was the EPA litigatiom over Jacksouville.
Vartac hus spent willions of dollars and several yaears of effort to correct
past problems at the site and, in 1984, set forth a proposed final remedial
plan based on the last two years of studies. Although EPA had earlier
aspproved this plan in principle, a change in the burcauvevatic structure
caused a reversal of KPA's position. This was not because our plan was
inadequate scientifically, but simply becanse they felt it to be
politically desirable to sce us spend io.e money. Vertac challenged EPA in
Court and, after a very najor battle, won the fourt's approval to proceced
with our remedial plan. While on the one hand thlb was a great victory for
Vertac, the implementation of & a very costly process
which will continue _into"1985.

}:II”Tf(’:_‘I l‘_(_;_
to _$70 million while reducing our interest rates. This. additional
orrowing power has allowed us to continue to expand our business base an
to handle a severe overrun in capital spending at Jacksonville and
Vicksburg. The ability to obtain this financing is an example of the
renewad confidence in Vertac as a result of our more recent performance.

] sortant achievements -fLoo numerous to mu
detail here, including major new advancements in employee safety.

While we cannot be certain what our final year-end, results will be, we are
confident that with good production and continued strong sales in December, we
can meet or exceed our 1984 Profit Plan. As I am sure you know by now, there is
a direct relationship between profitability and the income and benefits afforded
to each of us at Vertac. Accordingly, I am pleased to announce that, effective
December 3, we are increasing wages for our hourly employees by six per cent.
Further, during the next month we will review the ‘individual performance of our
salaried employees (exempt and non—exempt) with the goal of making appropriate
merit increases in the three to seven percent range in January. In this action
we will be returning almost a fourth of Vertac's 1984 profits to our employees
through increased wages and benefits in 1985.

As a member of the Vertac team, I hope you feel pride in the progress which we
have made and confidence in our potential for the future. We are constantly
seeking out new ventures which will strengthen our present position and further
expand our future opportunities. I look forward to informing you as these new
ventures. are finalized. Meanwhile, please accept our sincerest appreciation for
your continued contribution to the success of Vertac and our very best wishes for
a Happy Holiday Season and a mutually Prosperous New Year.

CPB:ap
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Uear dr. Tsvedule:

You are sell aware that theire is lncreasing interest
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lnyuiries on tnis subject come to the Department of Health, and
{n view ol our lack of {nformation your Kalp and advice is needed.

The §ininter of Health, The Hon, Georyns i.. bumnat,
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VERTAC CHEMICAL CORPORATION
24th Fioor ® 5100 Poplar ® Memphis, TN 38137 ¢ 901-767-6851

TELEX $53927

® | " MEMORANDUM
To: All Jacksonville Plant Employees August 11, 1983
Subject: Shift in Production Emphasis

Effective September 1,

1983, we will shift our emphasis at

Jacksonville from the operation of the primary 2,4-D process-
ing unit to the full-scale utilization of the 2,4-D waste

recovery unit.

This will necessitate a shutdown of certain

production facilities associated with the primary processing

unit.
come back into full utilization,
cannot be avoided.

Since we are uncertain as to when these facilities will

some reduction in personnel

We will utilize as many employees as

possible in the operation of the recovery unit and in the
research projects which are being transferred to the Jackson-

ville laboratories.

We will give principal consideration to

senority and acgqguired skills in filling these positions.

/ In the interim, all hourly employees affected will receive at
at least two week's notice plus accumulated vacation pay and
the following severance pay upon completion of their duties

throughout the notice period:

Date of Employement

1983
1978,
1983
1, 1978

After January 1,
After January 1,

- January 1,
Prior to January

Salaried employees

on age and tenure in accordance with Company policy.

Amount of Severance

1 week's pay-- -

but prior to

2 week's pay
3 week's pay

affected will receive severance pay based

Again, in

accordance with Company policy, all affected personnel will be

asked to an take

If your position is to be changed or you are to be affected b
thi§_lgzgf£*_xgp will be notified by August 15,

an. exit physical.

1983,

/ As you ‘are aware, this plant has come under unwarranted pressure
as a result of newspaper sensationaljysm and distorti

ave frightened many citizens-

S our sincere hope that over

the next several months we cgﬁfeenviﬁce the residen n-
ville that Vertac's present d—future—operations pose no threat

to Eificemmﬁﬁffy so that you can continue

To those employees whose layoff cannot be avoided, you have our
We will attempt in every way possible to assist

sincere regrets.
you in locating new employment.

e SR
. >

When circumstances permit us to

increase production levels, we hope that you will want to return

to Vertac.

RAG:ap
—
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',l\ INTERNAL CORRESPONDENCE
DATE: December 12, 1984
®
TO: ALL VERTAC EMPLGYEES FROM: C. P. Bomar, Jr.
cc: SUBJECT: Year End Surmary

The same excellent momentum and effort which allowed us to meet our Profit Plan
for 1983 set the stage for Vertac's continued success in 1984. We have made hard
fought but sustained progress throughout the year, and I want to outline for you
some of the obstacles and opportunities which we have faced together and some of
the accomplishments which we have made.

PUENOXIES
Vertac's 1983 acquisition of Dow Chemical Company's formulated phenoxy
business gave us the opportunity to capture a dominant phenoxy market share
in 1984, although other companies seeking to capture the same market share
created lower than hoped for prices. When Dow failed to furnish sufficient
technical phenoxies to supply our custorers, we reacted immediately by
supplying the necessary funds to rehabilitate and restart the Jacksonville
plant and bring it up to full capacity. In fact, within three months after
this effort began, we were setting new production records. The exceptional
efforts and teamwork at Jacksonville helped us to avert a major marketing
disaster and maintain Vertac's credibility as a principal supplier of 2,4-D
products in the United States.

POTASSIUM NITRATE

We have had an almost unprecedented opportunity to excel in the area of
potassium nitrate and chlorine. Both of these products have been sold out
since the beginning of the year, and we have been able to increase prices
to very attractive levels. The potassium nitrate complex has made an
excellent contribution this year; and if we had been able to produce at
past production levels, we could have substantially exceeded our Profit
Plan for this year. Unfortunately, production for the first half of the
year was only average; and we have lost a month's production in the second
half due to plant problems, creating difficulties for many of our
customers. We hope that we have solved the problems associated with this
unit and look forward to taking advantage of this unique opportunity in
future months.

PROPANIL AND CUSTOM MANUFACTURING
Many of you are aware of our 1981 litigation which allowed Vertac to

benefit from the Rohm and Haas propanil patent. This patent was overturned
by the Courts in 1984, resulting in a significant drop in propanil pricing

18854
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#ad reducing our piofit maigin Ly a third. Fortunstely, this loss in
profits has bsen offset by the additicn of othar irpovtant contract
renufecturing projects at Vest Felenmz and Vicheburg, oad e zvpzct to add

several new custom projects in the next fiw months.

£PA LITICAVION
Another vajor item for Vertac was the EPA litigation over Jacksonville.
Vertac has spent millions of dollars and several years of effort to correct
past problems at the site and, in 1984, set forth a propoesed firal reredial
plan brsed on the last two years of studies. Although EPA had earlier
appreved this plan in principle, a chasge in the bureaucratic stincture
caused a reversal of EPA's position. This was not because our plan was
inadequate sciern: ifically, but simply becauvse they felt it to be
politically desi.able to sce us spcnd more money. Vertac challenged EPA in
Court and, after a very major battle, won the Court's approval to proceced
with our remedial plan. While on the one hand this was a great victory for
Vertac, the implementation of the remedial plan is a very costly process
which will continue into 1985.

FINAUCILG

We were succesful in increasing Vertac's bank credit line from $14 million
to $20 million while reducing our jinterest rates. This additional
borrowing power hac allowed us to continue to expand our business base and
to handle a severe overrun in capital spending at Jacksonville and
Vicksburg. The ability to obtain this financing is an example of the
renewad confidence in Vertac as a result of our more recent performance.

There have been other important achievements too numerous to mention in
detail here, including major new advancements in employece safety.

While we cannot be certain what our final year—end results will be, we are
confident that with good production and continued strong sales in December, we
can meet or exceed our 1984 Profit Plan. As I am sure you know by now, there is
a direct relationship between profitability and the income and benefits afforded
to each of us.at Vertac. Accordingly, I am pleased to announce that, effective
December 3, we are Iincreasing wages for our hourly employees by six per cent.
Further, during the next month we will review the individual performance of our
salaried employees (exempt and nun-exempt) with the gcal of making appropriate
merit increases ir the three to seven percent range in January. In this action
we will be returning almost a fourth of Vertac's 1984 profits to our employees
through increased wages and benefits in 1985.

As a member of the Vertac team, I hope you feel pride in the progress which we
have made and confidence in our potential for the future. We are constantly
seeking out new ventures which will strengthen our present position and further
expand our future opportunities. I look forward to informing you as these new
ventures are finalized. Meanwhile, please accept our sincerest appreciation for
your continued contribution to the success of Vertac and our very best wishes for
a Happy Holiday Season and a mutually Prosperous New Year.

CPB:ap
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ORANGE - 8 Million Gallons/Yeor SR

(BOSls 6.0 million gallons/year estimate dated March 17, 1967) P

27,600,000 #/ys. 300,000 # /mo. (2,000 gal.) 17,000 # /batch -

= 2,
21,000,000 #/ . = 1,750,000 # /mo. (2,000 gal.) 20,000 #/batch -
20,200,000 ’/yr. = 1,685,000 f/mo. - ( 750 gal.) 2,000 '/bdfch
26,400,000 f/yr. = 2,200,000 #/mo. ' (3,000 gal)N 4,600 #/bat
27,600,000 f/ye. = 2,300,000 #/mo. (3,000 gal.)/ 4,600 f/batch;
64,500,000 f/yr. = 5,370,000 #/mo. - (4,000 gal.) 16,500 # Abatch

:ors for 8 million gallons Orange: f i

Basis: Government Specifications = by volume : i
4 million gals, Bu=D @ 1.245sp. gr. = 10.35/gal. Lo
4 million gals. Bu=-T @ 1.325sp. gr. = 11,02¢/qal. o

D = 1.245 x 8,33 x 4,000,000= 41,500,000 i/yeor Butyl "D" Ester
T=1.325 x 8.33 x 4,000,000 = 44,200,000 #/year Butyl "T" Ester
85,700,000 7 /year Total Mixed Ester

MM MM
Ester 64,500,000 ; mixed x 1.328 ——> 85,700,000 # mixed
“D" Acid 26,400,000 # (2.44) = 85,720;200 = 35,100,000 #/yr.

“T"Acid 27,600,000 f (2.34) = 85,700,000 _ 34 400,000 ’/y;-f-’

2.34

54,000,000 7 : 71,700,000 37yr. o
Tofc! "D" and "T " Acud

Ester 85,700,000  /year mixed 50/50 by weight.
Acid 71,700,000 # /year mixed "D" and "T".

D 35,100, 000 ? /year

T 36,600,000 f /year

TCP = 20,200,000 f x 36,600,000 T @ 8 M - 26,700,000 # /year TCP
77,600,000 T T @ & M2 - .,

DCP = 21,200,000  x 35,100,000 # D @ 8 M2 - 28,200,000 # fyear DCP
76,400,000 7 D @ 6 M2 :

MCA = 27,600,000 # x 71,700,000 f Total Acid (8M?) = 36,600,000 # /year MCA
54,000,000 7 Total (6M2)

-3 - C e
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Orange - MCA

26,600,000 # /yr . = 3,050,000 #/mo. = 102,000 #/day = 4,250 # /hr.

f . . :_ P
3,050,000 fMCA /mo. 180 Batches/month f 2

- 17,000 £ MCA/batch

720 hrs./mo.
&5 hrs./batch/unit

11 Batches/Unit/Month

Chlorinators: 180 Batches/Month =
@ 2,000 galleons 11 Batch/Unit/Month ‘
( @ 4,000 gallons

1 16 .4 Units on MCA |
-+, 8 Units?)

2 - Rows of 8-2,000 gallon glass-lined, jacketed agitated reactors.
7 - Chlorinating each bank = 1 prechlorinating.

2 - Weigh tanks - acetic acid with plate coils, glass~lined.
16 = Primary condensers.
16 - Secondary condensers. _

2 - Weigh tanks - phosphorous trichloride - stainless.

2 - Chillers - one for each chlorinator bank .

8 - Pumps = 1 for each 2 chlorinators.

2 - Absorbers ~ 1 for each 8 chlorinator tow.

18300



. Qrange - DCP oo

i

. 28,200,000 #/yr. = 2,350,000  fmo. = 78,200 #/day = 3,260 #/hr.

2,350,000 1 DCP/mo.

0,0 DCP/batc = 117 Batches/month.

720 Hrs./ma.
é0 Hrs./Batch/Unit

12 Batches/Unit/Month

117 Batches/Month = 9 g - Say 10 Units on DCP
12 Batches/Unit/Month y@ 2,860 gc?l .

2 - Rows of 5-2,000 gal. glass-lined, jacketed, agitated reactors.

2 - Absorbers = 1 for each bank of 5 chlorinaters with temperature
controls on makeup water.

5 = Pumps - 1 for each 2 chlorinators.

2 - Chillers - for chilled tempered jocket water, 1 for each 5 units.

Also chilled tempered water on absorber condensers (2). |

2 - Weigh tanks = 2,000 gals. glass-lined with plate coil vent tied
into absorbers.

pr=3
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Orange - Chlorination ~ Qutside Tanks

‘Chlorine: 58,500,000 l"Clz/yr. = 4,880,000 f/mo. = 162,000 f/day =

162,000 = Bl tons/day = 81 = 1.5 cars/day (55 tons/car)
2,000 5

Use railcars to store chlorine
Vaporizors: 8 - 2 for each of 4 chlorinator banks

//L/
6800’/hr ’Jﬁ
79" =
5677
/oﬂ

ﬂ«,
957

Pheno!: 1,500,000 #/mo. = 17.3 cars/mo. @ 10,000 gal. each /
4 - 12,500 gal.-glass Chemstor storage tanks - (50,000 gal.) ;t :
Acetic: 1,700,000 to 2,000,000 #/mo. = 25.3 cors/mo. @ 10,000 gal. each i /. 5. 4

~ (Mix) 6 - 12,500 gal.~ (75,000 gal.)

DCP: 28,200,000 f/yr, = 2, 350,000 #/mo. = 78,200 f/day = 3,260 */hr.

e
e

{I1.6%/gal. 2,430,000 ga!. /yr = 202,500 gal. /mo. = 6 750 gal. /day 280 gal./hr,

4 - 12,500 gal.~glass hned fcnks (50,000 gal. = 7.4 days)

MCA: 34,600,000 f/yr. = 3 oso,ooo #/mo. = 102,000 #/day = 4,250 #/hr.
1.5 #/gal ) 3,180,000 gcl /yr = 265,000 gal./mo. = 8,800 gal./day = 366 gal./hr.

4 - 12,500 gal.-glass hned tonks (50,000 gal. = 5.7 days)

122,00C #/day
105,000 # /day
277,000 ¥ Jday =.227,000 =

. e

HCl:  20° (32%) - Average from MCA
11} 11® DCP

240,000 gal. (6 ~ 40,000 gal) Rubber Lined Tanks
125,000 gal. (10 - 12,500 gal.) Glass Lined Tanks

=23, 500 gol./day

containing phenolics, etc.

32% HC! purchased = 415,000 gals./yr. = 415T/C's = 1,17T/C per day

Acetic Anhydride:

-

Phosphorus Trichloride:

Brine: For Secondary MCA condensers
2 - 4,000 gal. wood (1 - for each chiller)

<0
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" Oronge -~ Chlorination = Outside Tanks (Co‘nr'd..)

Tempered water: For phenol condensers : :
2 - 4,000 gal. wood (1 = for each fempered sysfem)

Unloading Stations = Chlorination

3 - Chlorine - Tank car

1 - Acatic «- Tank car
1 - Phenol - Tank caor
1 - HCI - Tank Car

1 - Acetic anhydride tank truck

=
/

b
X
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Orange = TCP

26,700,000 /yr. = 2,250,000#/mo. = 74,5004 /day = 3,100#/hr.

2,250,000#/mo. = 1,110 Batches/month = 37.2 batches/day
2,000#/batch :

720 Hrs./Mo.
8 Hrs./batch/unit

=90 batches/unif/Nb .

Dechlorinators: 1,110 botches/Mo. = 12.4 units on TCP
90 batches/unit/Mo. :

14 = Dechlorinators @ 750 Gal.~nickel clad, jocketed, agitated
Shell: 350 psig. oper. press; Jacket: 150 psig. oper. press.

3 Rows =~ 4 dechlorinators = barricaded with rupture disc vent liner

TCB (Ground) = 88,0004 /day = 440 Drums @ 200# = 147/shift

NeOH (Flake) = 53,0004 /day = 110 drums @ 4007
110 drums @ 1004

MeOH (fresh make;up) = 5,400 Gal./day
2-25,000 Gol. Alcohel Storage -
Drum hendling facilities for dechlorinator charging.

3 -10,000 Gel. NaTCP (dirty) Storage =304 S/S, agitated w/coil.

2 Hold Tanks = 6,000 Gals. with vent condensers

2 Stills = 3,000 Gal. Monel clad, ogitated, jocketed (150 psig)

still pots = 316 S/S column
2 Still condensers

1 Alcohol Hold Tank = 304 S/S

’\«1&
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3 - Acid

2,4-D ' 2,4,5°T
35,100,000 #/yr. . 36,600,000 /yr. |
2,930,000 #/mo. 3,050,000 #/mo.. |
97,500 #/day 102,000 ’/day,
32,500 #/shift - 33,800 7/shift
4,050 #/hr. 4,230 #/hr.

10 - 3,000 Gal. brick lined, agitated (Titanium) Reactors
5 Units on D and 5 Units on T = normally
Weigh tank and piping arranged for flexibility
for ratio of units on D and T.
Bosis : Aporox.95% operating time.
8 - 4,000 Gal. Glass Lined, agitated, jocketed crysfalhzers |
2 - Refrigeration units = o
2 = 10,000 Gal. Slurry Hold Tanks - heavy duty = agitated
5 = 6,000 Gal. Slurry Feed Tanks = heavy duty = agitated = jacketed
4 = Brine Extraction Column (1 for Dand | for T ) Haveg
4 - Brine Storoge Tanks = 10,000 Gal. Hoveg
Independent weigh tanks for each reactor
10 = NoTCP weigh tanks = 304 §/5
10 = DCP weigh tanks = glass lined = jacketed
10 - MCA weigh tanks = glass lined = jacketed
10 = coustic weigh tanks = steel
é - recycle liquor measuring tanks = glass lined 2,000 gal.
6 = HCL measuring tanks = Haveg
2 - brine solvent separators = 1,000 Gai. - glass lined
10 = Centrifuges 48 in. = 316L S/S , Kynar Coated
5 = Blenders
4 - Conveyor/Dryers (for flexibility between D&T
316 55/ 2,000 - 2,500f /hour
5 = Filtrate Tanks (1 for each 2 centrifu ges) '
400 - Tote Bins (97,5004 /day x 7 = 682,000f/Wk. 195 Tote Bins @ 3 500" ).
(102,000 #/day x 7= 714,000/ Wk. = 204 Tote Bins @ 3, 500”)
Aluminum = 90 cu. ft. copacity _
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Orange -~ Ester

'
i I!:: L
!

85,700,000 ?/yr. # 7,140,000 #/mo. # 238 000 !/da £ 9,900 f/hr.

TRNONN WL

&b

@330 days/yr. 265,000 '/doy + 11,000 #/hrli 1

I
- 4,000 gal. 316L S/S, agitated, icckered vacuum esterifiers E
- 4,000 gal. 316L S/5 " " preesterifiers P
- 4,000 gal. Glassed lined agitated, |ocl<ef-d recovered acid esfenﬁers
= Vacuum systems (for each 5 esterifiers) - : -
~ Korbate esterifier condensers SR L
- 30,000 gal. Butanol storage tank ‘

265,000 ’/day BuE -Mixed

132,500 f /day Bu-T ester = 35,400

132,500 # /day Bu-D ester = 35,000

70,400 #n-Butanol /day

7%’.47060 = 10,500 gals. n-Butanol/day

- 10 '000 gal. Spent Butanol Storcge - Sreel (1 for each 2 esterifiers)
- 20,000 gal. - Butyl D Ester Storage - steel w/coil
- 20,000 gal. - Butyl T Ester Storage - steel w/coil

-10 -
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Orange - Solvent Clean Up ' | ; '

NaTCP clean up 4 = 6,000 Gal. agitated tanks
NaTCP clean 6= 10,000 Gal. agitated w/plate coils "

2 -

2 = D = Spent Solvent . 15,000 Gasl.-

2 =T = Clean Solvent 15,000 Gal.-

2 - T - Spent Solvent 15,000 Gai.- '
4 = Separator = Decanters 6,000 Gal.-
4 - Clean Up Tanks 6,000 Gal. agitated = heavy duty

o o
D - Clean Solvent 15,000 Gal.= | Il i

Unloading Stations

1 = Toluene
1 = Methanol
1 - Butanol

-11 -




Orange - Waste

Basis: 85,700,000 # mixed D and T Butyl ester/year
61,000,000 # NaOH (100%)/yr.
NaCl - 90,000,000 # NaCl/yr.
7,500,000 ¥ NaC!/mo.
250,000 ¥ NoCl/day
10,400 # NaCl/hr (5.4 rons/hr

Glydollic Acid
5,500,000 #/yr.

Oxalic Acid
129,000 # /yr. = 10,800 #/mo. = 340 #/day =

Acetic Acid
R 1,100,000 f/Ar. = 91,800 #/mo. = 3,050 #/doy
plus all acetyls carried from plant generated HCI.

Still Bottoms -~ Toluene Recovery Still
1,530,000 7/yr. = 128,000 7/mo. = 4,250 /cay

Still Bottoms - Methanol Still
990,000 ¥ /yr. = 82,500 #/mo.

Combined Bottoms: 7,000 #/day = 292 #/hr.
Approximate composition
35% Toluene
32.5% TCP Anisole
13.0% Trichlorobenzene
19.5% Tetrachlorobenzene

This would generate about 3,200 ’/day HCI.

By A. E. Sidwell
3/18/67

-12-

458,000 #/mo. = 15,300 #/day = 638 #/hr, |

15 £ /hr.

"

x 2,750 #fday =

137 fhe,

177 /e,

115 £ /e,

pd

=Y

<o

el



Orange = Utilities

Steam (Salt evaporation not included)

Alr

Water = make up

Woater = Cooling tower
Electric
Gas

inert Gas

- Required for
Qrange - 8.0

200,000 Ib./hr.

1,500 CFM

10,000,000 Gal./Mo.

20,000 GPM

9,000 KA

20,000 CFH

-13 -

P
 Available ot
Weldon Spring

216,000 Ib ./hr.
(240,000 Ib./hr max.)

2,000 CFM

10,000,000 Gal ./day

(wells=treated)

Liquid Propane

Not Available



' Orange -~ Services (Existing at Weldon Sp{'ing,tMissouri)

Railroads - existing, may need minor additions

Roads - adequate

Office - adequate

Caofeteria - adequate

Shop - adequate '

Storeroom - adequate

Warehouse - existing, may be too small and not convenient to process.
Lnborcfd}y - existing but not available for Orange |

Locker - Change Facility - adequate

-4 -
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THE GAS CHROMATOGRAPHIC D
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manufactured by Transvaal,
\‘—_‘_/ —

""" DIGEST
T :
Objective

Tetrachlorodibenzo-p-dioxin (TCDD) content of

butyl and 2-ethylhexyl esters manufactured by Transvaal, I

Jacksonville, Arkansas.

\7( -

/

in the manufacture of 2,4,5-7, and is of significance due

""" "The compound of interest, TCDD, may be produced as a

This is the renort of an investigation to determine the 2,3.7,8-

2,4,5-T and 2,4,3-T
; P L
; b
nc._at--——7r7
" Co :;‘

by-péoduct\\
i
to 1ts,

alleged high toxicity to humans.

_ The objective of this investigation was to determine

of TCDD produced in the 2,4,5-T and its butyl’

T T T T T T T e -

Inc.

e et e

Results—and Conclusions

!

E]vidge.]

et et = =

the amount

and 2-ethylhexyl esters

The analytical! method developed in this investigation was based

/ on methods by Dow Chemical Company, Hercules Incorporated, and D. A.

Samples of 2,4,5-T acid were dissolved in aqueous acetonitrile

and extracted with nexane. The extracts were

analyzed for TCDD by gas chromatograpny using
-detector.
jved

invc a

th

Analysis of samples of estzars

Q)

procedure followed by extraction of TCOD from

! Elvidge, D. A., Analyst, %6, 72

concentratad and then

a flame ionization

icees

(51

sreliminery sazoni

aqueous dimethylformamide

[-727 (1871).

<A
154

\
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with hexane. The concentrated hexane extracts ofithe esteré;wére
HEE B

ana]yzed by gas chromatography using an electron capture detector.

1

None of the samples of 2,3,5-T acid and 2,4,5-7 esters examined

. 3 » 4 .’ " -
contained TCDD at a concentration greater tnén/o.] pEm. / 1

Reagents

n-Hexane

Acatonitrile

Aqueous Acetonitrile

Equilibrated n-Hexane

Diethyl Ether

h : :
i i

-

Quality suitable for pesticide resicue

-analyses. (Burdick and Jackson Laboratories,

Muskegon, Michigan) e

Quality suitable for pesticide residue‘analysas.
(Matheson, Coleman, and 3ell)
Solution of 907 acetonitrile and 10% distilled

water by volume. :
n-Hexane saturated with the acuaous acato-

f
{

nitrile solvent.

A

Quality suitabie Tor pesticids rasidus &analysss.
(Burdick and Jackson Latoratories, Muckesgon,
Michigan)

S

N

e
L)

Sy

P

1B
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Chloroform Quality suitable for pé;ficide residuéé _
- L

analyses.  (Matheson, Coleman, anijeg])
Ethano]l Reagent a]cohoI;(Anderson Laborato%ﬁe"'

3

i
H

o | P
Ft. Worth, Texas) P

Methanol Anhydrous, Reagent grade (Ma]]inckfdd?)

i

nE
Chloroform-Ether, 1:1 f‘ !.

25% Ether-Hexane

Double Distilled Water .

N,N-Dimethylformamide A. C. S. Reagent Grade (3akar and Adaﬁébn)

Methylene Chloride Spectroquality Reagent (Mztheson, Cojgmgn,
and Bell)

Sodfum Sulfate Anhydreous, Granular, A..C. S. Reagent Grade

(Mallinciredt)

Potassjum Hydroxide Reagent grade pellets (Mallinckrodt)

Ammonium Hydroxide: . C
Water Solutions 1:1 and 1:2 by valume (using 25% RH.OH and

double distilled water)

Aluminum Oxide Noelm, basic (cationotropic), Activity Grade I

Florisil PR Grade, 60/100 mesh (Supelco, Inc.)g :

TCDD Reference Material - Obtained from O. Firestone, U. S. Food énd
Drug Administration.

TCOD Standard Solution: 2.5 milligrarns oF TCOD wers dissoived, with
warming, in 10 ml of diethyl ether contained in a 25 ml volumétric

flask and adjusted to volume with ather. Dilutions were made, with



Page:4
25% ether-hexane to yield solutions containing TCQé at concentrd;ions

of 20 ng per microliter and 0.2 ng bér mfcro]iter.

Apoaratus é» 1 

A1l glassware was cleaned in chromic-sulfuric acid mixture,

washed with water, dried and rinsed with hexane prior to use. .

[
.o
I

A Tracor MT-220 gas chromatograph, equipped with a flame -ignizaticn

Oy
[#9]

detector, an electron capture detector {with a 10 mCi N ;cufce),
a 1-mV Honeywell Electronik 194 Recorder, and an Infotronicsjaufcmatic
digital integrator, was used.

Chrematographic Columns - Two six-foot g]assAcolumns of 2 5m
i.d. were packed with 3 percent 0Y-17 (Pierce Chemical Company)EOn
80/100 mesh Chromosorb G (Johns-Manville Company) and conditi@héd at

250° C. for 24 hours before use. One column was attacked to thé flame

ionization detector and the other to the elactron capture detector.

Operatinag Conditions

The following operating conditions were used:
(A) FOY‘ 2,4)5"]-:

0
Detector temperature - 260 C.

Recorder chart speed - 12 inches per ncur

~-fy

Carrier gas - Nitrogen (Prepurified grade)
o

Column temperature - 200 C.
0
Injection port temperature - 250 C.

Carrier gas flow rate - 3C mi per minute



ik

Hydroden flow rate - 60 ml periminute

{
i
l
i
.
i
!
i
i
!
!

Air flow rate - 1.2 cu. ft. per minute

Attenuation settings were adjustad fo give at Tleast a Zé p%fcent
full-scale recorder deflection for an injection of 40 ng 2,3§f,é;TCDD.
(B) For the butyl and 2-ethylhexy! esters: (Electron caéfufe detector):
Detector voltage - 12V N
Detector temperature - 2800 C.
Chart speed - 12 inches per hour
Carrier gas and purge gas - Nitrogen (Prepurified Grade)
Column témpergture - 200° c.
Injection porfﬁtemperature - 250° C. j;.

Carrier gas flow rate - 30 ml per minute

Purge flow - 20 ml per minute

Attenuation settings were adjusted to give at least a 25?pgrcent
: }
full-scale recorder detlection for an injection of 0.4 ng 2,32,7,8-TCDO.

;-

Methods and Procedures

P
[

Procadure for Preliminary Treatmen: of the Sampie: (1) For 2,4,5-T:
Extraction: Twenty grams of sample were weigned in a 300 al.
separatory funnel and dissolved in 100 mi o¥ warm agueous aca?onitri]e.

Then 100 ml of equilibrated nexane were added, and the funnel. snaxen

vigorously for 30 seconds. After the pnases separated, the lower phase
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(Acetonitrile) was transferred to a second 500 m1 :funnel. Thevfirst
500 m1 funnel was swirled to recover traces of acetonitrile aéﬁé?%ng
to the funnel walls, and these dra1n1ngs were Lransnerred to ehe |
acetonitrile phase. The hexane phase Was added to a 1-Titer f'n}é1
containing 500 ml of distilled water | ;é
The partition step was repeated tw1ca more, using 100 m]lor"
n-hexane each time. The aceton1tr11e phase was transterred beeween
. F
the two 500'ml funnels and the hexane phaee added to the 1-1iier?funne1
after each partition. Following the third partition, the ace%enﬁtri?e
phase was discarded. The three combined hexane phases in the%f-ﬁiter
funnel were.thenjwashed_by shaking with distilled water for BQ.seconds.
After the pﬁeses-separated, the aqueous wash_@es drainedioff and
discarded. The hexane phase was_dried by passing it through a rour—
inch glass funnel containing a small cotton plug and 50 g of anb ‘drous
NaZSO . The hexane was collected in a 40C ml heaker and'the separator
was rinsed wi%h several 10 ml washes of hexane. The washes wereépassed
through the funnel to wash therh ZUO and collected in the saﬁe Beaker.
The hexane phase was evaporated just to diyness on a steam bath
using a gentle stream of dry nitrogen to aid in the evaporae1on '
Alumina Column Chromatography - A column was prepared in a glass
tube, 150 x 10 mm, having a porous giass plug, by Tilling the tJbe
with ether and adding alumina while gently tapping the tube €2 re1 assa
any air bubbles. The alumina was added until it reaehed a heighﬁ Qf

8 cm. The column was then washed with 50 ml of ether, followed Sy

50 m1 of n-hexane.

1U0L8
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The residue from the evaporated hexane phaseZin the extraction
step was dissolved in a small volume (about 1-2 ml) of diethyl ether

and transferred to the alumina column. The beaker was rinseapwfth
| Pl

several additional ether washes, and these were added to the&to?umn.
The column was then elutad with 50 ml of.ZSX ether-nexane soi&t%dn.
The ether-hexane fraction was evaporated just to drynesg oh‘a
steam bath under a gentle stream of dry nitrogen. The resid&é ;as
quantitatively transferred to a 4 ml screw cap vial, using agmi;ture
of 1:1 Chloroform-tther to accomplish the transfer. The samélefwas

evaporated just to dryness once more, and the final residue dissclved

in 0.5 ml of 257 ether-hexane soluticn.

Procedure for Preliminary Treatment of fhe Séﬁple: (2) Foré2,4,5-T
Esters: |

Saponification: About 10 g of ester sample was accurate1y;
weighed in a 400 ﬁl beaker and dissotved in 50 ml of ethancl. After
the sample was dissolved, 10 g of potassium hydroxide disso]yediin
a few ml of water were added, followed by the addition of Soiﬁlfdf
double distilled water. The solution was heated under ref]ux‘fér
three hours, shaking occasionally. The solution was then evapofated
on a hot plate until no noticeable odor of buiyl or Z-ethylhéxyi
alcohol was present. The residual solids were dissoived in iGOimi
of N,N-dimethylformamide and 200 m] of doubie distilled water wfth
slight warming and transferred to a 500 ml separatory funnel.

Extraction: The solution vias then extracted with 5 x 50 ml

portions of n-hexane, the combined extracts being collected in a 500 ml

R
foTel

Vo)
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separatary funnel. The combined hexane extracts wére then whSHéd with
Lol

60 ml of 1:1 MH,CH and 30 ml of 1:2 NH,OH in that order, and finally

washed three to five times with 50 ml of double distilled wa%ehf(unti]

wash water was neutral). The extracts were dried by the addition of

30 g of sodium sulfate to the separatory funnel and the funnel_kdntents

swirled and allowed to remain in contact with the sodium sulfate for
FEEs
P

30 minutes. The extracts were then filtered throuch a funnei.antaining
a cotton plug and about 3 g of sodium sulfate into a2 600 ml EéaLér,
and evaparated to dryness on a steam bath under a gentle streamjof
dry nitrogen.
Florisil Co}umn Chromatography: A column was preparéd bj‘f%llﬁng
a glass tube, 150 x 10 mm, having a porous glass ﬁ;ug, with ﬁ—héﬁane
and adding Florisil while gently tapping to release any air bub$1es.
The Florisil was added until it reached a height of 8 cm. The column

was then washed with 50 ml of n-hexane, followed by 50 ml of 20%

methylene chloride-hexane solution. - Eg

I
{

The residue from the evaporated hexane extracts was dissolved in
i .

a small volume (1-2 ml1) of n-hexane and tfansferred to the F]brfsiT
column. The beaker was rinsed with several additional hexane:W$shes,
and these were added to the column. The coiumn was then elutediwfth
50 ml1 of 20% methylene chloride-hexane soluticn.

The methylene chloride-hexane fraction was evaporated just T
dryness on a steam bath under a gentle stream of dry nitrogen. ?The
residue was quantitatively transferred to a 10 ml volumetric flask
using the 20% methylene chloride-hexane sgiution to acccmplish ﬁhe

transfer, and the solution was diluted to volume.
oy Ty
' 20

oo

s
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Procedure for the Gas-Chromatographic Determination.of 2,3,7,8-

Tetrachlorodibenzo-p-dioxin:

Standard TCOD Solutions:

|
J
f
e
Solutions were prepared conta1n1ng 20 ng of TCDD per ul 1n Lg
25% ether-hexane and 0.2 ng of TCDD per u] in 25o ether- hexane.

These solutions were used as sLandards for flame ionization de-

tection and electron capture detection, respectively. The staqdard

used in flame ionizaticon detection corresconds t3 a TCOD conte:

oo
ct

in 2,4,5-T of 0.5 ppm, and the standard for electrcn capturs de—?
tection corresponds to a TCDD centent in 2,4,5-T esters of Q. 2 scn
Extract solut1ons of samples ov 2,4,5-T and 2 4 5—: estars l
prepared as described were chromatographed under the cond1L1ons
described. For 2,4,5-T samples, a 2 ul injection of standard TCDD
was followed by injection of a 2 ul aliquot of sample solut1on.v 5'
For the esters, thé injection volume for standard and samples #a%
1 ul. The retention time for TCDD in 2,4,5-T. samples was about E
ten minutes and in the ester samples about six minﬁtes. The cgn%

centration of TCDD in the samples wcs caiculated using the foITowﬁng

formula:

Au Vs Cs x f

Cy = As Yu

where f = l%- for esters, f = jS for 2,4,5-T,

and
concentration of TCDD in original sample, ppm

Cu

Au = peak area of TCOD in aliquot of sample injected

¥

fm,..k
\4."\
S
T
-y
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As = peak area of TCDD in aliquot of stéﬁﬁard injection
Ys = injection volume of standard, I 15‘%3
Yu = injection volume of sample,»;1 : %
Cs = concentration of TCDOD fn standard, ng/ul %1 z'
W = weight of sample taken, g g |

Results and Discussion: T ; . i:§
A total of 15 samples of 2,4,5-T and 15 samples of 2,4,5-T
esters were analyzed for 2,3,7,8—tetrach1orodibenzo-p-dioxin.§ Tée
ester samples chosen for ana]ysis»&ere of esters'manufactured:frém
2,4,5-T analyzed in this work, with the exception of one sample éf
agent orange herbicide. The date o7 manufacture of the sémp]es_g
ranges trom 1966 to fhe present. Only four butyl'égfers wera
analyzed, whereas ten 2-ethylnexyl esters were analyzed. This?is
proportional to thé quantity of manufacture and use of the two e;ters.
The esters required a more efficient clean-up procedure than did
the 2,4,5-T sémp]es,‘owing to the use of the electron-capture deﬁettor
which has greater sensitivity, bﬁt is more easily contaminatedithﬁh
the flame ionization detector. Clean-up by Florisil column chroﬁato-

graphy proved to be very satisfactory in removing interfering sub-

e

stances. ——

-

. ,,f” ‘ A1l of the samples contained less than 0.1 ppm of 2,3,7,8-‘\\\\

, . . i

s

7 tetrachlorodibenzo-p-dioxin, except the sample ¢f agent crange
herbicide, which contained 6.21 ppm. The agent orange was received
from the Air Force and has been stored for about two years at this

N Tocation.
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Recovery of 2,3,7,8-Tetrachlorodibenzo-p- dioxin";i i
One ml of a solution containing 2 ug of TCDD per ml was added
to 20 g portions each of four samp]eé of 2,4,5-T that were free;rrcm
the irmpurity (less than 0.1 ppm), and the sanples were ana]yzédéby
the method described. The addition produced the equivalent of 0 ]
ppm TCDOD in the 2,4,5-T, which was det°cLed by the f]ame 10n1zat1on
detector. -
A 0.5 ml aliquot of standard solution containing 0.7 ug TCdD
per ml was added to 10 g portions of each of two butyl and two 2-
ethylhexyl esters that were free from the impurity (]éss than 0.1
ppm), dissolved in 50 ml ethanol, and the samples were ada]yze_dE
by the method described. The spiked sampies cohtaided the eqdivd]ent

of 0.35 ppm TCDD in the esters. Recoveries of 43 to 60 percent were

obtained.

Recovery of 233,7,8-Tetrach1orodibenzo—p-dioxin Traom FTorisiT:Coiumn
Chromatography: .

A 2 ul aliquot of standard solution containing 0.7 ng TCDD per
ul was spotted on a Florisil co]umn prepared as described earI1er
The sample was then eluted with 50 ml of 25% methylene ch]orxde-‘
hexane solution. After evaporation to near drvness and dissoivihg
the residue with 0.5 ml of 25% methylene ch]oride-hexane so]utiod,

a 2 pl aliquot was injected into the gas chromatograpn. A recovéry

of 95% was obtained.

PSSR
.&. f..} L



Linearity of Response of the Electron Capture Deté?%or{

Portions of 0.4, 1.0, 1.2, 1.4, and 2.0 ul of a standard.sqlution
containing 7.0 ng of TCDD per ul were injected on to the OV-17 column
connected to the electron capture detector. The attached grabhiof
peak area versus nanograms of TCDD oa column appears to be ]i%ea}

b
up to 8.4 ng TCDO over the range examined and passes through the

origin.

Limits of Detection:
Under the conditions of the method the Towest level of TCDD

detectable corresponded to & sample concentration of Q.1 pom TCOD

in 2,4,3-T and its esters.

Typical chromatograms are attached.
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™: ' H. E. Wilder - Jacksonville { - v

24 :_!. E. Caristafong « Mediial - Home Office
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the tine and effort you spent @ the plent cfforts in-‘eaviroacenssl
¢ontral.! There haa teea a matiied Lmproveccat during the past year and if
the prooren continues at this rate cven ninor prodlens vill be under
c:ntrol.’ One potential bazard ctons frem the use of 3.pplied cir oacis *
vhen cleening the Sharples centrifuce. Under certain circumstances it is
23:sible to Generate cartou moma:iide 1o 541 lubricated air cccpressors.
If tea b""cz.hs this air f2r etcaded perinds thedr acuity night be
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vihen 1% 1: received. ‘ e ——

) Dr. Sidvell agrued to .,:'sz::! celes of £,4,5,-T produstiom strecns aod
1| recycle o> vaste streams. One pound of easzh serple chould be scat to J. J. Furd
et the Rasearch C.nter. Thoce stmples vill thee %o uzed in prejasing oovesiel
Lor tect by tioasczay techniques for chlore:ine or B'.‘P reiention.
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HERCULES POWDER COMPANY

NCQanoAAaTtD

JACKSONNVILLE, ARKANSAS

FIRST AID
~ FOR
CAUSTIC MOUOCHLOR" PHENOL

a
If splashed with any of these materials,

1.) Go as quickly as possible to a Safety Shower.

2.) Call for help on the way.

3.) Gét under the shower.

4,) Wésh:tepeatedly with water. Rub lightly over areas affected
to hasten the removal of caustic or monochlor,

5.) While being rinsed with the water, have someone help remove
clothing which may be contaminated with the splashed material.

%.) Wash for at least five (5) minutes. Continuous washing and
rinsing with water is best for the removal of caustic or
monochlor, or solutions of these,

' For phenols or phenol solutions, after flushing with water
and removal of affected clothing, pat dry the areas immediately
affected -- do not rub -- and apply a generous layer of glycerin.
Allow this to stay on for approximately one (1) minute and then
flush off with water, Repeat this at least two (2) to three (3)
times, 'Finally, pat dry and apply a layer of glycerin.

- If any of the materials are accidentally splashed on the eye
lids or.into the eye, immediztely Elush with water, using an eye
fountain. | If splashed generally and incidentally in the eyes, rinse
eyes while:in the shower. Never rub an eye to help remove something,
only flush it, Have a helper hold the eyes open if you find it
impossible to force yourself to do this.

_Repbrt all accidents to supervisor or have someone do it.

Remember !

! Prompt Flushing with Water,
Removal of Affected Clothing,

Care to be sure that all body areas are washed, otherwise
. an area may be overlooked which may cause more trouble
than the area first noticed,

AESidwell:bg
11/21/63

18%2@



‘;‘q'—‘ WR Y - —

S
I3

R '
@ THE DOW CHEMICAL COMPANY
S

WAL BE, VNS Ln 40909

{Emil €. Chriato(ane
© i Industrial Hygienist
" 'Harcules lacorporated
‘Hercules Tower
‘910 Market Street
. A ;Wﬂmmﬂol. Delaware 19499

o i:hcr Chris:

- This ia a delated reply to your letter of Octobe= lb. 1968. A delay
in replying Is {or two reaseas. First. | waated & chasce to

‘‘avaluste some of the 1aformation we had to see how it agreed with
your conclusions and secoad, to consider {urtdar. the advisability
of publication of such informatioa at this tima.

Ia regard 1o the first questioa [ am noc at all surprised at your
coaciysions with regard to the liver {unction tests {cr we have
observed sssentially the same incoasistaacy ia resposses. [ de
not believe this is unique for the aczegea 7ou meatiosed for I
think it is true of many other hepatotoxic substasces. [ feel quite
coafident that if one wants to rely on such tests, thes a good
_sizsed group of animals would bave to be used at each dosage level.
. Individual variation is simnly too grem to permit using tae data
‘{rom small groups. Ou the other hand we have still {ound that the
. rabbit ear tests to be quite coasistent aad evaluatioa of parhape
. -three animals seerns to glve us very good assays.

) l . o ".- y
. 1a regard to pubilcation [ am aot satistied that we are ready to : . : oty
i .. publish om the subject yat. [ think this requires & comsideradle A l.'-,;
. ! amouat of thought and prameditation with regard to pessible j 1 . ‘"‘

' comsequences. ! {eel that it wonld be a mistake to kick this in the
‘public eye uatil such time as we have answers t0o obvious questions.

POt B

Best wishee (or & Happy Huliday and a Proeperous New Year. H

- ! .
» f#inconly yours, : -
P -

Y. K. Rowe X
Biochemical Revearch Loboratory :
'..403 Buwildinyg
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,"influence of Dioxin on Liver Function in the Rabbit,
vy M, L. Keplinger, G. P. Schoenig, O. E. Fancher,
- :Bs E. Christolane, and J. P. Frawiay.
Imdustrial Bio-Test Ladboratories, lac.,
‘Dlisols 60062 sad Hercules [acorporatad
‘Delaware 19899

Nurthbroek,

- It was suggested that the prevencs of dloxin (2,3, 7, 8§ tatrachlore.
dichinmnbenso-p-dioxin) a4 & contaminast at very low coaceatrations ia
El-.n..”»l chemicals can de detectad by changes la Uver l.!nﬂ.l fellowisg
eral nE-ﬂ.-no- to rabbits. [t wae thought the’ this might be a sensitive
!.-.-o.-_,« for the presencse of diox!a. Theretere diaxia waas added W indua-
I.EEPF at comcentratioss o{ 0, 0.3, 1.0, 3.0 and 10.0 ppmn 2ad the
E._F-B; 9_-9~E.l.n- admiaistared arally, in deces of 80 or 100

lqi._ te rabbits,

-~ Mggﬁo- of SCOT, 25 PT aad BSF retestisn wverq made before
-E-QI.SI and at § and 15 days aftar admisistretion, Ne eflscts indi-
cating n._._.ln-— evideace of liver damage were fouad.

“, _n-’ second experiment dinxia (taelf was admiaistered at doses of
0.01 ..._ o.rw I-\w_. (10 and. 100 timaes the highest dose above), Carbea
.a-nrr:.ﬁo was -g—-.o.n-; at dosas ol 100, 290 and uoo mg/xgass
1351. n,orn.o-. The SCOT, ICPT snd BSP reteation were measured
every ~_ or .,u days for 18 days. All F:._. uo..o.. of carden tetrachloride
caused M:.ninn!u Fn...o:: in SCOT, wOv.ﬂ and 3SP reteatien. Iacreases

.,_., _
_.a 9..4 Fnooinn.mogur—-os‘.vca,s_on-n-i?:n&{_ua;—ol?
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The ehan‘c mconohud with d'ucm

S

oanttllnd'ﬂrll'\on. even in snumals -hca pparantly significant effects
H = T

~ Although seme positive results weras obtained with dioxia Itself,

the uc!ulinlu of this technique as a Bicassay {or the presence of dloxia

is questionabls,

- ——cew= e
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' o October 30, 1968

Pr. £. E. Qaristotane
Medical Departmaent
Hercules [acorporatad

910 Market 3tx et
Wilmington, Delaware 19899

ao - =~

Dear dﬁn
. Enclosed is the abatract of the papar to be submitted ® SOT

tor saxt year's meetings, March 9-12, 1969, The aew title is “Ialluencs
of Dioxin on liver Fuactioa in the Rabbit. ™

Best regards,

Sincerely yours,

f/{f
M. Ksplinger, P2. D,

Assistant Laberatory Directer

o538
hQi&u3
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AR | . ee: Mr. Paul Mayrield - Executive

L AN

. HERCULES "".‘.’f.‘??.‘? COMPANY . - gf—: ii’fuiisc“‘iﬁéif - i:ﬁial
E ' Mr. P. J. Reno -~ Synthetics

Mr. R. T. Yates - Synthetics
- Mr. C. L. Dunn - Synthetics
— Mr. J. M. Eagan - Synthetics
~Mr. H. E. Wilder - Jacksonville

Mr. A. D. Sidwell - Jacksonville .—

. Mr. Ashvorth Bursgliem -\Advertising

March 26 1965

Mo, ‘Jél;::: G. Copeland - Synthetics Department
FROM: Joha P :_l-".awley « Medical Depariment

i?Rve'port of Meeting with Dowv Chemical Company on the
v_i'l‘oxicity of Trichloropherol Impurities

P

. I
Az the invitation of Mr. V. K. Rove;- Blochemical Research Department,

Dcv Chexical—€oc;any, Mr. C. L. Dunn and the writer (along vith representatives

of other TCP producers--see letter attached) met in Midland on March 24, 1965,

to discuss i:zpur.'cies in TCP. ——————ﬁ

Mr. Rcwe and Dr. Holder of Dow reported that 60 to 7O employes of Dov over
the Past WO yea..s have develcped chloracne-from-exposures to materials in their
TC? operazion. Chloracae is a—disfiguring _disease fnvolving blockage and inﬂamticr:(‘

of the sebaceous giands of theﬂtﬁﬂfﬁw of the face. It is believed to
be a Texlc d..sea.se and requires several years after exposure for the condlition %o

disadpear . /\

Tow has!co:ducted sonsiderable research to identify the cause of this
cendizion and nas concluded that several impurities, scmetimes preseat in TCP, are
responsible, ! They have identified one of these impurities which they believe is
tze principal acnegen--2,3,7,8-tetrachlorodibenzo-p-dioxin. They have developed
(a=2 supplied o all attendeps)\a chemical method for the detection of this

zaterial -u:-c:: ‘.s sens*tive to Lipm (gas chromtognphy and flame ionization).

Taere va.s cons derable cussicn of the clinical aspects of the dissase
ani ize toxicological research Dov has conducted. In brief, 2,3,7,8-TCDED has
Jeen SnOWn 0 produce the disease in rabbits at a concentration of 4Q prm a'te-
Sne application of 0.1 ml to the ear, and at a comcentration of 0.4 ppm af
eigtt applications. No evidence of the disease has been produced by concentrations
uP 3 20 ppz for a single application and up to 0.1 pmm for twenty- -five applications
39 rabbit ears., The compound has alsc beea demonstrated to be a potent liver

*exiiant by oral or skin exposure. As little as 0.017 mg/ka is lethal to
Tadtizs by the om Toute. Z

ﬁ.nv ha.s ana-yzed cozmercial samples of TCP of all producers and bas found up
=3 20 Pp= of 2,3,7,8-TCDED 1in some. In finished samples of 2,4,5-T-acid they
rave Jound up to 10 ppm. No Hercules sample-analyzed contained any sigaificant
gcregen. Iow has reduced their TCP capacity and is checking all production t0
3¢ Ceriain that it coatains less_than 1 ppam 2,3,7,8-TCDED. Currently, Dov 187"
duryizg all wvas: tes and conta.mim.ted“ u:erial from their TCP plant since they are

- T, 18929
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22T posi t-';el It‘xat burning will cbmp-e:e‘.y destroy the acnegens. Dov's intention

oty ¥ o

in requesting this xeeiing vas to infors all TCP producers of this information

- o

so tha: they can take steps to control the quality of their TCP production. A

v  wee

sza=zle =7 2 3,7 8-TCIZD for aralytical sontrol was supplied to each company

':‘—.e/V:_::ugan State Depa:%of Zealth has been consulted on this problenm

cesauss c;;g_b,g,r/re;atiéns,probrems .nv suspects that Xhe _I-‘e__d.eral Governmensz _
nas t&IozE awa_{‘/e;q.,the—prab&en«. T = ——

I ‘ec.:.!end"?.a/ﬂfrcules take ‘—-diate steps to determine vhether any
asnsgans are formed in our TCP process. m,a’x ould be determined by chemicsal

anal r3es azd b.olog-cal assays. If azy such materials)are formed, ve should
cetemuin The fate ol tlese materials i3 jour plant--vhether they are chemically
_es:-:,-ac, ‘burned, or discharged in tZe te stread, etc. We should also consider
<ne Zesirabilizy of constant zonizoring of\our TCP or 2, k,5T-acid production by

o wm- -

chiazizzl ::e:":od.s to protect against illegitimate claims or acne from users of our

-t v -
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7 29, 1966 °

o do d. st » Amal. Iv.‘l-,c.‘

. i

savenwsws Ne WReSe E : -
Parmlol. Isst. der MSPF A.Q. .
Schwnthalsr Allee 20! : .

67 Latvigpmten | :
Tein, Devtschland .

Dwmr Profvssor om.u._é : |

i
last Septemder (1963), during my visit t0 your ladorstory, we discussed
the amrds sssociatad vith the production of trichloropheanl. I revieved
vith Jou the recent onses of chlorecne i the United States and Jou reviewd
the preeastions taken ¥y you to assure sgalsost a repetitios of a simtlar
s9idenie experienced ¥y WMAP.

~“¢Ip§-‘-l0ltmn&uumn procedure.

2y lattar of Decamber 28, 1963, I todicated tint v wvould sewd these
i s seur future. Jor ¢ combinetiom of reaecns, it Mas takem we
oV O sssendls the smples Wiich ve consider woet spropriate. ¥ .o
hops that! your offer is still avalladlis o ws.
e

5

13e assumption that you will still Do adle to perform Wele aseays,
shipped 18 saaples (10-grums mch) of pbesoxy berdicide fiaished

and intarmediates eocountered in Welr maufactnare to . Riea Diclomms
gue OTTice. ' Yo Bave saked r. Dicluman to contact Jou to arrange o
time (Or persooal delivery of theos samples W yow. 1Is additiocs,

Mve & mmll sasple of 2,3,7,5<tetrechlorod! detso-p-dinzin, vhich cun
&8 a standard; ———w— === :

(Efals

rever possidle, theos sanples Mave bvew asalyred for “Qiszin® comtest
s chramtogrephy, sad ve vill b very glsd o ezchaage Wis faformtics
with Jou in aa effors o dstermine e reliadility of the chrommtographie
Jrocedure. Nowever, you should cssums that soee of the maples contais m
<datectalls “i0ain”; others eoutaia from 1 0 25 Iym sddad “diozin® amd ethers
soatala Raewm n-(cumtuu of d30xia" vaich dsveldped 1A Eaaufature.

g rx
4

P

The samples are/labeled asd 1lantified ss foliove:
Sumples TUNETAL-L

P 2

Standard 2,4,%,-% Acté vl.u added Dioain
[ ]

R
a - L ]

., ) L]
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by James Morton

- "INITHE U'NITED 'STATESthe most profound con-'
- sequence of the envu'onmental crisis is the epidemic rise !

in the 1nc1dence of cancer. This epidemic indicates more
than an ever increasing occurrence of a fatal disease; it

| . indicates that the body chemistry is being so disrupted -
by envu'onmental toxins that our abilities to resist dis- -

~ -ease and reproduce healthy children are also failing.

- Cancer is for us what hunger is for the people of El Sal- :

~vador, the cuttmg edge of the sumval issue. Itis ourrev-
olutmnary issue.; | i

+ If our children ; are to survive we must have acom-

prehenswe analysis ¢ of the epidemic. First, we must un-
derstand and be ‘able to articulate in common English
the empirical data that define the parameters of the epi-
demic and their full -range of implications. The debate
on cancer cannot continue to be confined to the world

of the epxdexmologxst and oncologist. Second, we must

understand the social forces that propel the epidemic
and the implications for political action. To fail to under-
stand ether the physmal or social nature of the epldemxc
will be suicidal. -

Itis sxgmﬁcant that you are likely to be first read-
ingabout the efxdenuc of cancerin a small journal of the
revolutionary left. The National Cancer Institute and
the American Cancer Society, the primary state and pri-
vate institutions responsxble for representing the inter-
est of the public in'these matters, contend that the dis-
easeis only rising in response to cigarette smoking. The
bourgeois press follows the official line. Even the liberal
v and left press has been unable to confront this i issue.

.~ Whilethe failure’ of the left to confront the
of cancer is more problematnc and will be discussed in a
subsequent article, it is obvious why the institutions of
the right must deny the epidemic of cancer Capital, or
at the least its leadmg sector, can only stop the cancer
~ epidemic by committing suicide as a class. This is be-

cause the aetxology, (cause and origin—ed.) of the epi-

- demic is found in the petrochermml transformation of the

~ postwar a:omm;;
thse synthehc, chemical poisons plays

an irreplaceable role in the process by which capita] ex-
tracts surplus value and maintains control over' the
process of producuon. That they can be manufactured,
employed and disposed of with little or no concern for
the taxic consequences to the environment is an essen-
tial condition for theLuse of petrochexmcals in the capl-
tahstworldsystem.: bl

Consequently, when mtrepxd acadenucs, bureau-
crats, and ]oumahsts begm to sense that they are pursu-
ing an issue which is in fundamental conflict with the

}/9 ——7.2.; s“/sZL

| . T he Cancer Epldemlc

James Morton is 44, a resident of the countryside near

- Chapel Hill, North Carolina, and in the process of finishing
a book on polttxmlmomy extinction. He .
gratefully admawledges theass:stance of Bart Jordan in
prepunngt}usartzcle. 4
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interest of the most powerful men in the world—they

would be better off avoiding the epidemic of cancer - :

Their investigative exploits in this area are not likely to
be rewarded.

There are three reasons why the cancer epidemié réf)- ‘
resents the single greatest threat to our lives. First is

simple arithmetic: Humanity cannot continue to endure . "

an ever increasing incidence of a fatal disease. For in-
stance the most conservative estimate has cancer inci-
dence increasing at .9% annually, with approximately
965,000 new cases reported in 1987. With this rate of in- -
crease that within 400 years over 10% of the U.S. popu- .
lation would be contracting cancer each year.

The second reason is that any compound that js
capable of promoting an epidemic of cancer is also likely
to disrupt the entire process of cellular reproduction.
Thus arithmetic alone is too vulgar a tool to measure the
impact of cancer. At the current rate of increase we could
as species essentially be dead—that is, unable to repro-
duce—very soon, even within decades.

Cancer is a disorder in the process of cellularrepm—
duction, propelled to epidemicrates by the introduction
into the environment of new agents which disrupt that
process. Cellular reproduction is the signature process
of aliving creature. In a human it is the reproduction of .
arterial walls, blood, nerve cells, organ tissue, skin,
sperm or ova, and the genetic material that will deter-
mine the hysncal evolution of humanity. It is also the’
reproduction of the body’s defense against “foreign” in-
vaders: the immune system, that “complex network of
specialized organs and cells...which equals in com 'plex-

~ ity the intricacies of the brain and nervous system” and
- whose success depends on an “incredibly elaborateand
- dynamic regulatory-communications netwark. Millions

- and millions of cells, organized into sets and subsets,

pass information back and forth like clouds of bees
swarming around a hive.” (Understanding The Immune
System, National Institute of Health, 1)

- Thesuccess of the immune system or the reproduc-

_tion of organ tissue relies on chemical messages which

originate within the nucleus of each ceil. Petrochemicals
are capable of penetrating the protective membrane of

-the cell wall and causing a rewrite of the message by
-which the twin strands of DNA (basic genetic material)

coiled within the cell direct its reproduction.
A petrochemical that is capable of scrambling the

-cellular message to cause some of the cells that repro- '
-duce the tissue of the liver, testes or ovaries to run amok
‘and produce a cancerous tumor can also damage the

genetic material that was being passed to future genera- :
tions, cause sterility, miscarriages, birth defects and a

_weakened immune system which can itself lead to

cancer. This same chemical may also influence the bio-
chemical mechanisms that are part of thinking, making
love and feeling good. An epidemic of cancer is mdxca-
tive of a failure in the life process.

AGAINST THE CURRENT e 19

18934



The third reason why the cancer epidemic is our
greatest threat is the pervasiveness and durability of
petrochemicals. In the forty years since they have come
into common use our lives have been saturated in petro-
chemicals. Every day every person in the United States
breathes, eats, drinks, and absorbs petrochemicals
through the skin.

Residents of industrial cities “live under a bubble
of toxic gasses.” Those who enjoy a more bucolic exist-
ence inhale a wide range of dioxin compounds via the
incineration of municipal garbage. Even arctic wildlife
is contaminated by air-born petrochemicals. A single
carrot may have five different pesticide residues on it, a
tomato three and a meal of a salad, baked potato, green-
beans and meat will contain a hundred or more differ-
ent petrochemicals and synthetic hormones, most of
which were introduced to nature the last twenty years.

The typical American city’s water supply is con-
taminated by a thousand or more organic compounds.
When you bathe you breathe chemicals in the water
vapor and absorb them through your skin. Hundreds of
billions of pounds of these chemicals are dumped into
our environment each year and one way oranother they
move into the sea, the source of all terrestrial life.

Petrochemical compounds also accumulate
throughout the human body. They can do this because
they are produced from oil and thus have a carbon base
and the ability to bond with other carbon-based com-
pounds. The cellular structure of any life form has a
carbon base, but because these compounds are. oil
soluble they have a particular affinity for an oily sub-
stance such as human fat. The highest concentrations
are found in fat tissue or the part of breast milk that is
richest in fat. As the National Adipose Tissue Survey
shows, you can determine a person’s approximate age
and geographic residence by the range and volume of
contaminants found in fat tissue. They are also routinely
found in blood, urine and semen.

The cancer epidemic then is not a discrete process,
simply one of many fatal diseases, but an unequivocal
signal that the life process of humanity is failing. Every
aspect of our environment becomes each day more sat-
urated with the agents of our extinction. What we see is
an unsustainable accumulation of quantitative change:
too many poisons in the environment, too much poison
in our flesh, too much cancer. We can anticipate a qual-
itative change long before simple quantity overwhelms
us. The evidence and the political imperative is cleac

A:enic, asbestos, radiation and vardous heavy
etals have all been causing cancer since at least
the turn of the century and today they are killing a lot
of people. But there is only one event, one aspect of the
modern environment that is capable of propelling an
epidemic of cancer: the petrochemical trans tion of the
world began after the Second World War.
Chemicals that were byproducts of petroleum re-
fining began to be substituted for fertility, genetic re-
sistance and labor in agriculture and forestry; and for
wood, steel, hemp, rubber, cotton, glass, wool, natural
oils and labor in manufacturing. In 1940 annual produc-
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tion of petrochemicals in the United States was 1 billion

unds, by the 1950s the figure was 30 billion, by 1960
it was 100 billion and today over 400 billion pounds are
produced each year.

Cancer really occurs as a series of small epidemics,
most often bound in place and time to the production
and use of petrochemicals. While everyone in the Uni-
ted States is more likely to contract cancer at a variety of
sites than they were ten years ago, the working class
bears the brunt of the cancer epidemic. The highest rates
occur among folk who live arcund the places where or-
ganiccompounds are manufactured, dumped orapplied
and among the workers who make them or employ them
and their children.

There is a dose relationship: the workers who use
the chemicals the most or the people who live closest to
the dump suffer the very worst. New Jersey, capital’s en-
vironment of the future, sports the nation’s highest
cancer mortality rates, ranging form 50% above normal
to 150% in the counties with densest concentration of
petrochemical waste. Another gecgraphic analysis finds
excess of all sorts but particularly of the bladder, liver,
and lung in the 139 counties where the chemical in-
dustry is most concentrated.

The epidemic of Non-Hodgkins Lymphoma, which
is showing striking increases among the general popu-
lation, is 60% more likely to occuramong sasfarmers
who use the dioxin tainted phenoxy herbicides. If the
farmers use it for more than twenty days per year, there
is a600% excess cancer rate. And if they mix and apply
it—as well as frequently use it—they suffer an 800%
excess of lymphoma.

Children have their own type of occupational ex-
posure, as their tﬁ:;u'ents bring the chemicals the work-
place home on their clothes, skin, and in their breath.
The risk of leukemia, which provides almost a third of
the cancer aggregate for white children, is 3-1/2 times
the national average for children whose fathers worked
with chlorinated solvents, 4-1/2 times if the fathers
worked with dyes or pigments and twice as high for
those whose {athers worked worked with spray paints
while their mother was pregnant with them. In each in-
stance the risk grew with duration and intensity of ex-
posure to the organic compounds.

To understand the relationship in time between
petrochemicals and cancer, one must bear in mind that
cancer is a disease which typically has a 15-30 year ge-
station period. Today’s cancer rates are primarily re-
sponding to the conditions of the 1960s and early 1970s.
Consquently cancer among the working class today
gives an indication of what will follow in the zenerai
population as the overall chemical contamination of the

" environment continues to accelerate. (See sidebar to the
tight for some details.)

A;ewould o2 expetted with a petrcchennical pro-
lled epidemic, cancer incidence ris2s at most
body sitec (18 out of 75), attacks the immune system
(Non-Hedgkin’s Lymphoma up 41.8%), the renal sys-
tem (bladder up 9.3%, kid~ey up 17.5%), and the nerv-

ous system (up 17.5%). But the best evidence for the epil 8 a7
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Tracking the Rise of an Epldemlc

CANCER INCIDEN CE BEGAN aserious
rise sometime between the Second Nat-
jonal Cancer Survey (SNCS 1947-50) and
the Third National Cancer Survey (TNCS

1969-71). Mortahty statistics collected an-.

nually indicate an almost flat response
between 1950 and 1965, and then begina
continual and accelerating rise.

By 1965 Samuel Epstein, a physician
specializing in occupational medicine,
began .to see evidence that a general
cancer epidemic was building, propelled
by the petrochemicals rava workers
in petroleum refineries in chemical
and rubber manufacture. By 1979Epstem
had enough data to publish the seminal
work in cancer
Cancer (Anchor Press/ Doubleday). We
now have farbetterdata pmvmg t.hat Ep-
stein was correct. |

Themost xe.hable data we have for the
overall increase: of: cancer incdence
begins in 1973 with the initiation of the
U.S. cancer istry, :the Surveillance,
Epidemiology, and End Results (SEER)
Programof the Nanonal Cancer Institute.
. The construction of the SEER registry
avoids many of the inconsistencies of
time, diagnostic technique, and geo-
graphic area which'made it difficuit to
compare the data from us national
mncgznzurveys. SEERP:F);E data on
cancer incidence and survival rates twice
a year from the same hospitals in four
urban areas and five states, representing
12% of the U.S. population.

One of the most common apologies
for the epidemic is that incidence is rising
mostly because people are not dying as
frequently of heart ot infectious diseases,
thushvmglongenoughmdxeofcancer

SEER disposes of - this t in
two ways. First the information has been

“ageadjusted” to the 1970 population dis-
tribution so that in 1985 the percentage of
elderly sampled is the same as in the 1970
population. Second,; SEER gives age-

u'u:ldence rates. iHence in the
table . “, Cancer Incidence
Rates in te Mals “which excludes
lung carwer, the incidence of cancer for
white males rises significantly in seven
out of ej El% ht age categories. * -

presents cancer incidence asall-
site composlte figures: and by site alone.
The more these are refined, the
more tell us..For example, SEER
withdraws lung cancer from the statistics
to give us the second line in the table “In-
cidence Rate l:mse For All Cancer
Sites.” Since the wx class are the
heaviest tobacco users and have the most
intense contact with petrochemicals, cig-
arette smoking tends to obscure a num-
ber of petrocancers. There are other stu-

alysis, The Politics of

dies which suggest that from 33-47% of
all lung cancer has an occupational aeti-
ology. Nor does cigarette smoking ex-
plain why people living in cities Like

exposed to far more organic compounds.
Therefore it is useful for those obscuring

the extent and origin of the epidemic to
combine male and female rates.

AGE SPECIFIC CANCER INCIDENCE RATES
IN WRITE MALES 1973/74 — 1985/86

EXCLUDING LUNG CANCER
su0

(1) 18-34 35-d4

(CASES PER 100,000)

4584 S8-64

[,uu-u CANCED 2aTES  EZ21908-04 CANCER RATES ]

NATIONAL CANCER INSTITUTE DATA

. X Increase In Incidence

INCIDENCE RATE INCREASE FOR
ALL CANCER SITES 1973-85

White Males

RATIONAL CANCER DRSTITUTE DaTa

Black Males

Bl wiconcers B Lewtung B tews Tob/Sora/tNect

[1]

Wy
S

White Woomen Mack Women -

Detroit and Atlanta have a 50% excess of
mtémnceravernnalms.

pstein provides the model for the far
more pertinent data in the last line of the
same table, which I have adjusted. First
all body sites which come in contact with
tobacco smoke or juice.are removed.

Cervical and uterine cancers are re-
moved because the use of pap smears is
detecting abnormalities of the cervixin a

us state, and the high rate of
ysterectomies means that there are less
uteri to become cancerous.

The incidence of cancer is accelerat-
ing among men at almost twice the rate
that it is among women;the only signifi-
cant difference in their environments is
found in the workplace, where men are

Lung cancer serves ruling-class pur-
pose in the same manner. The standard
ploy of the National Cancer Institute and
the American Cancer Society has been to
publish a combined incidence figure for
the first line, then follow with a combina-
tion of the second line to say that it’s just
m;ie themselves with cigarettes,

days that second line shows a
grossly understated, but nonetheless
alarming 7.9 % increase.

Look how dramatically the appear-
ance of the epidemic changes among
women when only smoking is with-
drawn—not too alarming—then pull the
sites where there should be a declineand
the rates become terrifying. Again, the
general lack of decline indicates a crisis.

TR
i&du‘-"
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demic and the most alarming implications for
our species comes from two sites associated
with reproduction. While both testicular and
breast cancers can now be diagnosed earlier,
the ability of the physician to ultimately diag-
nose them correctly has not changed since
1950. The incidence of cancer at these sites, both of
which show heavy petrochemical accumulation, has
increased dramatically and in step with the produc-
esticular cancer has risen by 27% over the
last decade and by 9% since 1950. The rate of .
increase and the current incidence rate of 4.4
r hundred thousand per year are an average
or the entire white male population, but testic-
ular cancer only begins to be 2 major problem
at the age of 15 and by age 44 it is well into a
steep decline. However, within the 1544 year
old age span it is the most common malignancy.
In the peak years of 25-34 the incidence
_ raterose from 3.8 in 194748 to 11.6 per hundred
thousand in 1979-80, approximately a 300%
jump among the population most severely af-
fected. Among 55 and older males the ind-
dence rate has remained stable since 1950.
While the Black incidence rate is a fraction
of that of white males, Blacks show an identi-
cal pattern of age distribution indicating that
something new is happening to young Black
men; either it happens less or it doesn't affect
them as much. Similar rates of testicular cancer
among U.S. whites and French, Germans and
Swiss reinforce the validity of U.S. data, as do
similarly low rates among U.S. Blacks and Afri-
cans, Japanese and Puerto Ricans.
Testicular cancer is associated with occupational
- hazards, the incompetence of the medical/pharmaceuti-

cal industries, and the chemical residues that typify the.

environment of the cancer epidemic. Working around
the crude petroleum, or natural gas extraction in-
dustries, or the production of crops and livestock sig-
nificantly increases a man's risk of testicular cancer A
finding consistent with the severe reproductive prob-

* lems experienced by men working in the production of
the pesticides Kepone and DBCP.

PCBs, phenoxy herbicides, fire retardants and
other assorted carcinogens, mutagen and terratogens
accumulate in seminal fluid and possibly in sperm cells.
All of these industrial, weed, insect and fungus poisons
are becoming part of the biochemistry that recreates the
genetic material of the species as they freely intermix in
this process of ultra rapid cellular division and repro-
duction where millions of spermatozoa are being pro-
duced each day, a thousand each second — each repro-

duction governed by a chemical message. The weight of

evidence on reproductive disorders does not approach
the uequivocal nature of the SEER data. However what
data we have does suggest that the types of problems in
the reproductive system we would expect to encounter
with an epidemic of cancer are becoming more common.

From 1938 (when it was first possible to do accurate
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Where employers like o store
their most dangerous chemicals.

sperm counts) until abou 196, .05% of “he male popu-
lation was functionally sterile and the average sverm
count was about 10V ruilion to a miliiliter of semen.
Today there is evidence to suggest that throsghout the
industrialized world 20% of men are sterile and the
average sperm count is around 60 million to the milli-
liter of semen.

oday, no one is threa*ened vy cancer more than

women are by breast cancer. Even though the inci-
dence rate for lung cancer amorg; women has climbed
by over50% in ten years, it has done so uin an incidence
base that is one-third that of bveast cancer.

Asbad as the 13.3% increasz over the thirtezn years
of SEER is, we knc-7 that we have been witnessing a
horrifying 3.8% annual surge in breast cancer for
women above and below the age of 50 since 1980.
Among the young women of the Seattie-Puget Sound
area there has been 2 22% increase over the ten year pe-
riod and among Swedish wemen 30-39 there has teen
a 7% increase between 1972-1981.

An analysis of incidence data for white women col-
lected from areas common to the Second and Third
National Cancer Surveys and SEER show a 6% rise be-
tween 1950 and 1971, and a 23% rise between 1971 and
1984. Now breast cancer strikes ane out of every eleven
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American women. i . |

Millions upon millions of dollars of grant money
have been funneled into attempts to prove that women
are contracting more breast cancer because they are eat-
ing too much fat. Thebulk of the fat theories rely on geo-
graphic comparisons that purport to show a high corre-
lation between nations with high fat consumption and
breast cancer, which then ignore data that shows ex-
tremely high fat consumption among Inuit (Eskimo),
Spanish and Italian women but alow incidence of breast
cancer. The Inuit women and the Mediterranean women
consume fat, blubber and olive oil respectively, that is
extremely low in petrochemical contamirants.

The animal data that the fat theorist concozts is
based on stuffing a mouse with massive amounts of cot-
ton, corn or safflower oil, which bears a considerable
burden of carcinogens. The proposition is never con-
sidered that those sad: rodents possibly suffer more
cancer not because their diet is 40% corn oil as against
10% but because they receive four times the dose of car-
baryl, methomyl, permetherin, methyl parathion, carbo-
furan, captan, diazinon, lindane, alachlor, and atrazine.
Moreover, best evidence suggest a substantial reduction
in fat intake for everyone since at least 1960.

[

‘ ‘ hemical reactions are not confined to the labora-

tory. They occur as organic compounds mix in
water systems, fields, salad bowls, smokestacks and bo-
dies. No one understands very much about the content
or consequences of these interactions—particularly
when they occur within :the confines of our flesh.
Cancer is also a poorly understood process. However,
we know that it is a complex event often involving a
combination of agents over a period of time. In human-
ity cancer occurs within a very diverse genetic poo! and
among a population that is consuming a wide variety of
cancer-causing agents. Thus it is difficult to pinpoint a
specific agent as causing a cancer at a certain body part
in the general population. . '

The female breast is essentially fat tissue and milk

glands. In the fat of everyone in the United States can
be found at the v
tachlor, Aldrin, DDE, BHC, Pentachl

ing PCDFs and the most toxic of all, TCDD.

The presence of the PCBs and dioxin compounds is
particularly frightening. In a survey of human milk,
blood and fatin Europe and the United States, Alan Jen-

sen found that dozens of variations of these chemicals

- contaminated almost everyone, but TCDD had a prefer-

ence for women. The residues were unbelievably small,
about 2 parts per trillion (ppt); a ppt on a plane of 183
square miles would coverthe area of a quarter. However,
when given to a pregnant mouse at 10 ppt, TCDD dam-
ages the fetus; rats develop excess cancers at 5 ppt and
toxic affects are seen in the offspring of pregnant
monkeys at 2.5 ppt. D

In an of our body fat there are a continuing

Jdes of biochemical reactions, but unlike other sites

where there are heavy accumulations of fat (such as the

buttocks or upper thigh) the fat of the female breast sur--

least PCBs, DDT, Chlordane, Hep- -
henol, and
many of the compounds of the ultra toxic dioxins includ-

rounds the chemically complex milk producing organs.
Thus, within the breast there are the uncontrolled
chemical reactions of what easily could be hundreds of
organic compounds, the most toxic known to science,
many mimicking or enhancing the effects of estrogen
and interacting with the normal cellular reproduction
of the milk glands. The potential extent of this interac-
tion can be measured by the list of synthetic chemical
poisons in the mother’s milk.

“In an overall assessment it may be wrong to look
at one contaminant at a time, because these organchaol-
genshave similar targets in the body, indicating a poten-
tal for toxicological interactions” (Alan Jensen, The
Science of the Total Environment, 1986).

Women who breast feed have, by a factor of about
one-half, a lower incidence of breast cancer, with longer

and more frequent the periods of lactation making it less

likely they will have that cancer. We know thatwhen the
mother lactates she expels many of the petrochemical
poisons in her system at a higher rate than the rate at
which she absorbs them from the environment. In one
study thelevels of PCBs and DDEs (abyproduct of DDT)
in breast milk dropped by 20% over six months and by
40% over 18 months. ‘

Could women who breastfeed be less likely to
develop cancer because they are expelling carcinogens
from their systems into the rapidly developing nervous,

immune and reproductive systems of their infants? The

class structure of breast cancerrates in the Seattle-Puget
Sound area reinforces that contention. There is a 53%
rise among low income women, (those least likely to
breast feed), a 27% rise among middle-income women
and no rise among upper-income women, (the most
frequent breastfeeders). Also the lower the income
group the more likely the individual is to work around
cherical poisons, live near where they are produced
and to drink contaminated water. :
Among dioxins, insect poisons, fungus poisons,
high-temperature lubricants, weed killers mixing and
reacting, who can say which carcinogen in what combi-

nation triggers this terrible reaction in women’s flesh.

But suddenly more women in the industrialized world

begin todevelop cancer of the breast, and in theirbreasts .

we find chemicals introduced over the last forty years
which are known to cause cancerin monkeys, rats, mice,
gerbils, hamsters, dogs, fish and humans.

What an analysis of testicular and breast cancer
shows is an unequivocal epidemic rise that marches in

- lockstep with the introduction of petrochemicals. The
reproductive cycle is in imminent danger of becoming .

irreparably harmed, with sperm too heavily contami-
nated to create a fetus and women’s breasts 50 toxic that
babies cannot survive. The poisons in the mother’s
womb and milk—made worse by a contaminated food
and water supply—endanger our survival as a species.

- If we do not stop this process that moment will

come. The cancer epidemic is the most important single -

issue for the First World; it represents the most pressing
danger in our lives and the lives of our children, a crisis
with revolutionary implications to be discussed in the
second part of this essay. 1RGSR o
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T he Cancer Epldemlc Part 2

et

vl i by James Morton

~ THE CANCER EPIDEMIC is the most important single :
issue confronting the;le,ft in the first (industn'al, capital- '
. ist) world because it represents the most pressing dan-
. gerin our lives and in the lives of our children. While -
" the epidemic of cancer and environmental collapse in |
the Third World has at ]east as devastating an impact as

it does in the first, 'there starvation is the survival issue.
Envu'onmental «crisis and the epidemic of cancer

can only be successfully challenged through a revolu- :
tionary transformation of the global economy. Most people *
- .- do not make revolution to secure civil rights; in solidar- .

. ity with another people’s oppression, however severe; *|:
or in response to forced overtime. They only seem to be -

willing to endure the extreme personal sacrifice that rev-
olution demands when their lives and their children’s
lives are at stake. The epidemic of cancer is the revolu-
tionary issue that is most relevant in the lives of first
world people, and it presents alogical strategic focus for
a mass movement. *

We will show. here that the epidemic of canceris an
issue that capitalism cannot co-opt. Nor is the epidemic
amenable to social: democratic solutions. The struggle
for a non-carcinogenic process of producticn generates
day-to-day antisystemic resistance.

Why then does: the left seem to ignore this issue?
We cannot discount'the personal terror that cancer in-
spires: that we might contract it, and that our children
might, that the only real soluhon is revolutlon —which
seems so faraway.’:| ¢ | -

Moreove;, the left does not have good mformahon
The epidemic was ‘only becoming evident by the late
1970s, and since then the public agencies and the bour-
geois press have relentlessly suppressed the evidence
and denied its existence. Discussion has been limited to
the small world of oncologxsts and epidemiologists, few
of whom are active in left polmcs. Also, that school of
thought which once held women’s and racial issues to
be subordinate to and separate from working-class is-
sues still holds true when it comes to the environment.
For them the environment is an “extra economic good,”
a hippie issue, somehow: separate from the struggle of
the working class, the most cancet-ndden folk in bour-
geois society.” < L

An exanunauon l of the pohtxcal economy of the
cancer epidemic first establishes that it is the consequence
of ices that are essential for maintaining the power of the
capitalist class. Though it is most likely structurally im-
~ possible for capital to make meaningful reformsin its use
of petrochemicals, what's certain is that the sacrifices

James Morton is 44, a resident of the countryside near
Chapel Hill, North Carolina, and in the process of ﬁmshxng
a book on the political wonomyofspeas extinction. He |
gratefully aakmwledges the assistance of Bart Jordan in
preparing this artzcle ﬁrst part of this article appazred
in ATC 27.

“will be able to compete in

would be so immense that xt is inconceivable that capl- i
talists would ever make them anyway. This, then, is an
issue that they will not be able to co-opt.

: “Without chemicals, life itself would be mpossnble :
— the Monsanto corporate slogan. Except inits most lit- .-
eral sense this chemical company slogan is self-serving
drivel. The new products of petrochemistry are mostly ...
toxic substitutes for natural products that usually

. served our purposes better. If, conversely, the Monsanto -
- public relations department had offered “without petro- -
* chemicals late capitalism would be impossible,” it would

~ have presented us with a profound insight into the cu'-

cumstances of today’s world.
To understand the value of petrochemicals to capl-

- tal, one must first observe who composes the most pow-

erful segment of the ruling class. At the very top of the
capitalist hierarchy, there are oil merchants integrated
into vast networks of banks, chemical companies, phar-
maceutical firms and various types of manufacturing
and service enterprises. Thus every barrel of oil that is
sold feeds dollars straight into the maw of the beast.
Consequently, when it became possible to make
shirts, bottles, tires, shoes, furniture and so on from oil,
it was an immensely profitable transformation for the
most powerful sector of the capitalist class, allowing it
to consolidate control of capitalist production.
TheIndian economist Narindar Singh has observed
that ecological crisis under capitalism is inevitable given
capital’s insatiable demand for growth, but that the cri-
sis we endure has its particular features because the
ieading sector of the capitalist class are oil merchants.

» ‘ apitalism is — must be — a system designed to re-

ward the largest concentrations of capital. Petro-
chemical production is the most capital-intensive form
of manufacture; hence, the centering of the world
economy on petrochemicals that has occurred since
World War II. This process has favored capital over

+ wurkers, large capital over small capital and the capital
" of the major mdustnal powers over that of the Third

World. -
Organic compounds are great labor-savm g devnces, '

_ replacing human labor in agriculture, manufacture and

forestry. This allows capital to perform a highly skilled,
labor-intensive task such as farming, replacing the men-

" tal and physical labor involved in this process with

chemicals. Farmers, forestry and factory workers re- -

~ placed by chemicals join the army of the unemployed or -
- re-enter the labor force at semi-skilled positions where

they are cheap to hire and easy to replace.
¢ Within the capitalist class, the war for control is

| fought on mulitiple levels. The immense resources that
- are required to establish a petrochemical refinery mean .

that at the primary level only the largest blocs of capital

emical manufacture, in ef-

fect eliminating competition from small family-owned

firms. Thls:@_ also favors the much richer capitalists of the
' BY59
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first world over those of the Third, particularly in the
very expensive process of continually advancing the
technology of production. Technical complexity acts as
a type of first world patent while the power of the pro-
duct is its market justification.

Venezuelan capital, for instance, is quite competi-
tivein the production of the more conventicnal orgaro-
chlorines or phosphates such as malathion and DDT, but
does not have the technical expertise to compete with
first world firms in the production of the small, fast
molecular chemistry that provides the phenoxy acids.
The much more sophisticated chemistry of the phar-
maceutical firms, still a monopoly of the first world, is
far better suited for turning out the dioxin-producing
poisons of the agent-orange genre, which are today the
world’s best selling pesticides.

The immensely carcinogenic phenoxy acids are at
the cutting edge of maintaining the first world’s markets

for commodities and:loans in the Third Worid. About .

half of Brazil's foreign debt is for agricultural develop-
ment. Petrochemistry is also a device for maintaining
Third World dependency on foreign technology and fi-

nance, which translates into an opportunity to domi-

nate their state systems.
But nowhere do we see the irreplaceable role that
petrochemicals play in maintaining the world order

more clearly than with modern agriculture. The chemi--
cal transformation of global food production was not-

prompted by its intrinsic superiority as a system for pro-
ducing food. Traditional agriculture has fed our species

for 10,000 years without a single application of chemical

fertilizers or pesticdides and, along with its contem-

porary variations, can produce far more calories per acre.
and per calories of energy invested than its carcinogen-.

shrouded modern counterpart. i

This transformation, which began with the intro-

duction of hybrid breeding, created a mass market in ag-

ricultural commodities. As R.C. Lewontin and Jean-
Pierre Berlan explained in their article, “Technology, Re-.
search and the Penetration of Capital” (Monthly Review,
vol. 38, no. 3, July 1986), this was not a transformation:
of an existing market, but the creation of a totally new:

market, withcut which it would be difficult to imagine
the post-war boom that the capitalists of the first world
have enjoyed. '

The transfer of wealth and power is astounding.

Before World War II, almost all of the world's food was
produced by farmers who generated about 90 percent
or more of their own inputs — seeds, fertilizer, pest con-
trol, labor etc. Then, beginning a few years after the war,
all the food in the United States — and now in virtually
all the rest of the world — was produced with petro pro-
ducts. The seeds come from the store and require the
farmer to buy chemical fertilizer, insect poison, weed
poison, fungus poison and gasoline to run the irrigation
equipment, tractors, combines and threshers. All the
wealth that had been created by small capitalist or non-
capitalist farmers now flows into the center of the capi-
talist class — a series of families owning conglomerates

-that are oil / chemical / seedbreeding / equipment man-
ufzz*uring/ financial corporations.

3 SEPTEMBER / OCTOBER 1990

Needless to say, when one can sell food and vir-
tually everything needed to produce it to a substantial
proportion of humanity, large profits can be made. And
it does not hurt to be able to do it irom a flexible posi-
tion. If the price of oil is low — as it has been for the last
few years— Exxon, Arco, Shell and their colleagues sim-
ply reap their profits through their ckemical products
divisions instead.

To understand the imy,licaiions of modern agriculture
itis necessary to look at the fathers of the “green vev-
olution.” By the late 1940, the Rockefcller Foundation
(Exxon) had begun to confront the specter of land re-
form during the Cardenas presidency in Mexico with a
system that would use chemicals to make it possible for
major landowners to enclose the lands of tenanic and
small farmers. Then, in the mid-1950s, as agiicultural
equipment and truck sales began to siump in the United
States, the Ford Foundation turned its attention to
world hunger.

In the early 1960s, when the Kellogg corporation
discovered a method for cutting the cost of fertilizer
production in half while doubling the output, it decided
to join its corporate brothers in helping their Third
World brethren struggle against starvation while coin-
cidentally eliminating a ferocious glut in the fertilizer
market. Nor should it be overlooked that Rockefeller et
al. created immense profits for their banks by selling the
financing to underwrite this “modernization” of Third
World agriculture.

The “green revolution” not only meant that the
capitalists of the center had made agriculture in the
Third World dependent on their financing and tech-
nology, but also that they had gained a large measure of
control over workers all over the world. Chemical —
capital-intensive — agriculture meant that droves of

asants and farmers would be driven from the land
and into urban labor markets. This huge army of unem-
ployed allows capital to control their work conditions
and lower their wages.

We can’t survive consuming pesticides, but capital-
ism cannot survive without our doing so. Even the safe
employment of petrochemicals, when possible, is cir-
cumstantially if not structurally against the interest of
capital. Any number of chemicals can be manufactured,
used and have their waste destroyed in perfect safety, if
enough capital is invested in protective systems.
However, to do this would push the price of many petro-
chemical products past the point where they would be
competitive with the conventional products or
processes they were designed to replace.

Even when safety precautions wouldn’t price a
commodity out of its market, the money would earn the
capitalist no return. It makes by far the best sense to
screw the workers, dump the chemicals into the river or
turn them over to the Mafia.

These are some of the reforms capital must make if
the cancer epidemic is to be stupped: its mass market for
agricultural inputs, disposable plastic and aluminum,
must be drastically curtailed or eliminated; production
must be retooled to eliminate carcinogenic processes
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and the systemahc dumpmg of poeisonous waste in the
environment. All of the waste in the old dumps must be

retrieved and if possible destroyed, or at least stored in

secure, above-ground, earthquake-proof vaults. In each
instance the reforms will cost capital billions — in lost

markets, in retoohng, and in recovery of waste. Each re-

form will tend to increase the value of labor. - :
.We should hope that capital will make these re-

forms — no one wants to be poisoned to maintain a rev--
olutionary issue. However, it does not seem likely that
capitalists will address the epidemic or the environmen--

tal crisis with anything other than rhetoric. n

Consequently; no coherent analysis or strategy to

confront the epidemicis likely to emerge from the social
democrats.Three formations prominent on the left or in

the environmental, movement are the Rainbow Coali- -
tion, the pOSt-MaI?(lStS as represented by Michael Al--
l

bert and the staff of Zeta Magazine, and Earth First. These
are all populated with deeply committed, politically
valuable people, but because they do not grasp the role
of capitalism in the environment, their analysis is inco-
herent and their strategic response can result in either a
waste of scarce time and resources or in a dangerously
racist, anti-labor and misanthropic response.

-The Rainbow Coalition has been unable to design
a meaningful program for a sustainable environment
and has given no evidence that it would be able to im-
plement such a program in the Democratic Party if it had
one. All the energy of the Jackson campaign seemed to
coalesce at the 1988 Democratic Convention in Atlanta
around a series of compromises in which the Rainbow
forces would refrain from demanding open debate on a
reduction in defense spending, a no-first-strike nuclear
policy, an independent Palestinian state and an end to

SCIENCE FOR THE PEOPLE re-ex-
amined their stance on the question of
. | the cancer epldenuc in their January /

February 1990 issue and reached a con-
clusion that was neither scientific nor in
the interest of the people. This error was
made possible by a faﬂure to engage in
principled debate. £}

The proper pmcedum for criticizing
claimsof a cancerepldem:c is first to take
the principal work onithat issue, Samuel
Epstem s The Politics, of Cancer (Anchor /
Doubleday, 1979), compare it with the
latestand most pertment dataand show
where heis in error. The' writers
inSftP, “Rick Hester,. a public health of-
ficial ‘who used :a’| pseudonym, and
Howard Frumkin,a physnc:an on the fa-
culty of the University of Pennsylvania,
dismiss Epstein witha couple of sen-
tencesas being wmng, withoutaciueas
towhy heisso. - “'y|"

Thesingle, absolutely mdzspemable
body of data for addressing the cancer
epidemic, the Surveillance, Epidemi-
ology and End Results (SEER) statistics
on cancer incidence and mortality 1973
to 1985, is ignored. This report was re-
leased in January 1988. (Its significance
and findings are discussed. in the first
part of this essay, ATC 27.) For “Hester”
and Frumkin to overlook it is entirely
analogous to looking for a crime wave
and using arrest and conwchon statistics
four years outof date. |+

Perhaps “Hester” and Frumkin ig-
nore the current edition of SEER be-
cause it consistently reinforces Epstein’s

position and shows unequivocally epi-
demic‘ orvirtuaﬂyepidemicincxeasain_

' rEpﬂrmbgnudchmmcpmnaSPuwmorm

mortality. But cancer is differ-

lent from an infecti -umu lipox. It is aimost al-
wtyllll nd, a8 a disorder of cal "

s Em.mym&ma
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The Cancer Epidemic: Fiction or Reality?

cancer for a number of sectors, but most
seriously for breast cancer incidence
among white women in 1983, 1984 and
1985.

Frumkin attempts to buttress their
arguments by misusing a study by John
Bailar and Elaine Smith published in
1986 and relying on 71981 incidence and
mortality data. Bailar and Smith do not
attempt to address the question of a can-
cer epidemic but rather effectively de-
stroy the National Institute of Cancer’s
claim that we are winning the war on
cancer. If Frumkin had used the latest
version of the SEER data that Bailar and

Smith employed, increases that he dis--

missed as slight become — in the space
of four years — classically epidemic.

Hester’s argument relies on the pri-
mary apologists for the epidemic, Sir Ri-
chard Doll and his protege Richard Peto.
According to Hester they are “among
the world's foremost experts” and “the
dominant explainers of the Jpattern of
cancer in the United States.” He even
places Doll on the left, “politically
courageous in the early part of his re-
search career, and reportedly denied
entry into the United States at one point
because of his politics.”

What “Hester” does not mention is
that Doll is director and warden of Green
College, Oxford, an industrally fi-
nanced institution that, in the words of
a founding fellow, is designed to be “a
special point of entry for industrial inter-
ests wishing to collaborate with univer-
sity departments in research.” Nor does
it impress “Hester” that Doll is an en-
thusiastic supporer of industry efforts
to deny the carcin icity of the
Dioxin-laden herbicides, 2,4-D and 2.4,5-
T— anact that puts Doll squarely in the
camp of the most depraved chemical-in-
dustry hacks. But then SEER puts Doll

and Peto in that camp, just as Epstein has
for the last ten years. If [ were “Hester,” |
wouldn’t sign my real name either!

Stephanie Pollack’s introductory ar-
ticle poses this question: “Let us assume
... that there is no massive cancer epi-
demic associated with occupational and
environmental exposure to industrial
chemicals ... whatare the implications?”
For Frumkin they include someacquies-
cence in our poisoning; we need to be
“open minded” on thresholds — the
idea that it is possible to determinea safe,
long-term, low-level dose of a carcino-
gen (we are a lot closer to figuring out
the technology for nuclear fusion). :

Frumkin feels that “tradeoffs are in-
evitable ... some cancer may be justified
by economic benefits ... and thatitis not
inherently evil or exploitative that
people would voluntarily assume some
cancer risk in return for other benefits.”

But in a world with a cancer epi-
demic propelled by poisons that more
thoroughly contaminate the environ-
ment daﬂy, it is insane to be concerned
about “thresholds” you cross, notjustin | -
those entirely unnecessary “tradeoffs”
you are fon:ed to accept to earn a living,
but also when you drink, bathe, breathe
and eat. An epidemic of cancer implies
revolutionary change.—J.M.

(Readers xnterested in pursuing the
cancer epidemic debate, including a trench-
ant critique of “the cancer establishmeitt* and
especially the claims of Doll and Peto, are en-
couraged to consult Dr. Samuel Epstein’s
congressional testimony, “Losing the War
Aguainst Cancer: Who's to Blame and What
to Do About It,” presented to the House Sub-
committee on Health and the Environment.
1t appears in the Congressional Record,
September9, 1987, pages E3449-E3454, and
can be obtained from your congressperson’s

office —ed.)
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U.S. support for the oligarchy of El Salvador, in return
for Jackson and his colleagues receiving seats on party
policy-making boards.

The Jackson campaign moved the wretched Duka-
kis campaign to address key left issues in no discernible
way. Will Jackson now be telling Robert Strauss, Lioyd
Bentsen [both of whom are oil-linked Texas Democrats
— ed.] and their dients that they must cut their own
throats? If he does, are they likely to doso? - :

- Post-Marxism attempts to construct a left analytic
framework that removes class from the center of politi-
cal life and, by necessity, anticapitalist struggle from the
center of political activity. Albert suggests that social life
is propelled by four categories of equalim- - : -
pact: culture, economics, politics and kin- : -

Capitalicm propels the cancer epidemic and destroys the
environment because it is what it is. Homophobia, mi-
sogyny and racism are tools that it employs in its strug-
gle fur profit and control of the process of prcduction.
It has lent those tools a dynamisn: that no previous reg-
ime of accumulation was capable of giving them.

While the “monkey wrench” tactics of Eaxth First
are right on target, their focus on “technology” and
overpopulation is elitist, racist, misanthropic ard dead
wrong. Technology is a creature of the system that em-
ploys it; when it oppresses, it does so by choice. Non-
toxic alternatives exist for modern manufacture. Tech-
nology is not carcinogenic; capitalism is.

ship. Depending on the circumstances,
other spheres of influence — such as race,
ender, and authoritarianism — emerge

m these divisions-as the primary actors
in social events. | _ : :

" In South Africa, for instance, Albert
would have racism rising to the fore as the
motivating force that shapes the apartheid
regime. Thus the white folk of South
Africa are so repelled by black skin, woolly
hair and superb music that they choose to
rob the people of Southern Africa of their
resources, labor and liberty, feeding it all
into the maw of the voracious capitalist
world economy. |

A post-Marxist analysis would not
give a clue as to;what the forces are that
propel the cancer epidemic. At no pointin
this brief analysis of the cancer epidemic
does the evidence ever suggest that these

_/
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chemicals are employed to bash a gay or
lesbian, dominate a woman, oppress a ra-
cial group, or reinforce astate bureaucracy.
Nor does the concept of “economy :
really explain this phenomenon. In the economic lives
of the American people, the cost of medical treatment for
cancer and birth defects, the loss of productive labor,
and the squandering of natural resources far outweigh
any savings that come from dumping numerous poisons
into the environment. Even with all questions of the so-
cial cost of pollution put aside, corporations will use
chemicals when it would be much cheaper in the short
term to employ labor, ' :
! The forces that propel the epidemic of cancer only
become clearly visible when viewed in Marxist terms, as
a process by which a ruling class maintains control of
the process of production and accumulates profits. The
bourgeois state refuses to design and implement laws
that will protect the public interest, not because the
issue is unpopular with the electorate — environmental
protection enjoys overwhelming support— but because
it is not in the interest of the capitalist class.
Capitalism could be absoﬁxtely race and gender.
blind, indifferent to sexual preference, run by a state sys-
tem free of bureaucratic Napoleons, and there would

still be a cancer epidemic and an environmental crisis..
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Technology represents an immense source of
wealth. Most of the people in this world need more —
not less — access to the benefits of technology. Babble
about the evils of modern technology is usually fol-
lowed by calls for sacrifice. Working people around the
world need have no doubt as to who will be called upon
to make the most sacrifice and remain foreverin poverty.
Not only does placing blame for the epidemic on tech-
nology mask the real source of environmental crisis, but
calls for sacrifice make a lousy recruitment line as well.

Overpopulation only exacerbates the ills of capital-
ism. The poisoning of the environment, the destruction
of the tropical forest and the extinction of the seeds of
traditional agriculture are propelled by the logic of the
market and class rule rather than by numbers of people.
If the world’s population were halved, the forest would
still be cut, the poisons would still flow, and the ozone
layer would shrink while greenhouse gasses accumu-
lated. Extinction would just advance at a slower pace.

Overpopulation is a real prcblem, but it is a con-
sequence of the distribution cf resources and thle or;;l-

ression of women. There are now enou icy
i jheiiy
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resources to feed everyone. Population control is a prob-
lem when a high-percentage of children die before the
age of five, child labor is an important component of
family income, parents are dependent on children to
care for them in their old age and women do not have
control over their bodies — problems for the most part
caused by the same people who are responsible for en-

- vironmental crises.'An obsession with overpopulation
isa great mlsanthroplc whine that the problem is “there
are too many of us,”; .which actually means there are too
many of them, the poor and the brown.

' An inability to cnthue capltal leads to a capitalist

analysis of the problem — that it is the responsi-
Dbility of the most| victimized — while a class analysis
'shows why therejis, an epidemic of cancer and that a
strategy to combat the epidemic is entirely consistent
with a left program.;What follows is not an attempt to
designa le§ program but to show that an ecological so-
cialism is entirely consistent with the methodology and
goals of left struggle for democratic socialism, where
control of the process of production is centered on the
factory floor and in the communities.

. The working class eccupies the physical center of
the solution to the epldenuc of cancer. If a worker is not
poisoned at the factory or in the field, or if a working-
class family (the ones most likely to live closest to the
factory, dump or farm) is not poisoned by the air and
water, then no one will be. Workers stand at the front
line of each location in the process of production where
physical injury to the society can occur. Workers must
have the responsibility and -power to make sure that
commodities are produced, employed and destroyed
safely. The rest of society has the right to demand that
workers produce commodities with greater caution.

- There must be a system of elected community and
nahonal committees regulating the production and dis-
posal of hazardous materials. The compositior of these
committees should reflect the geographic movement of
major air currents and watersheds. This type of organi-

zation will insure that no institution within a commu- . |-

- nity, nor any community (at the head of a watershed for

. example), will be able to compromise the safety of other

members of . the:society. All the information that these

- - committees would, .employ to regulate the compounds
*and processes used in the production of a commodity —

as well as the methods of disposal and records of their
regulatory actmues —--should be available to the
general public. . - ] i | . :

‘ A democratlc envu'onmental movement must by
: deﬁmtlon be anti-imperialist. The commodities of na-
tions that were produced so that the workers and the
‘environment were poisoned must be barred from the
U.S. market, as must commodities produced by labor
 that did not have the right to freely organize. Nor can
the Third World continue to be adumping zone for first
world poisons. Not only is this practice morally despi-
cable, but it only delays the impact of these poisons in
our lives. Environmental crisis is a social disease pro-
pelled by undemocratic regimes; only militant support
for socialist democracy around the world can insure the

safety of the global environment.

Worker democracy and a safe environment are ab-
solutely dependent on the return of women to the cen-
ter of political economy. The most important task of the
working class and of humanity is the reproduction of
the species. The left must create structures to insure that
the labor of bearing and raising children receives the
economic and political power that it deserves. :

WOmen, and particularly pregnant women, have
always and will likely continue to most power-

fully represent the interests of children, and thus must
at least have an equal role in deciding what can be pro-
duced, as well asin whatfashion it can be produced. The
right to refuse a burden of fungicides and high tempera-
ture lubricants — hence insuring a degree of safety for
children — and to be both free from threats of physical
violence and terminate a pregnancy at will are insepa-
rable parts of a woman’s night to control her body. "

-

~ INCREASES IN BREAST CANCER INCIDENCE
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The frightening rise in breast and testicular cancer highlights the
threat to both gmd:rs and to the reproductive process.
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It will most likely be impossible to establish a sus-
tainable, non-carcinogenic agriculture in the first world
without the genetic material and technology of tradi-
tional agriculture in the Third World. Women typically
are responsible for most of the labor — and particularly
the seed breeding — in traditional agriculture. Their
highly skilled labor and complex science are absolutely
essential in maintaining the genetic base of world food
production. We can only have such assurance if Third
World women have control over their land, just as we
can only finally, be sure that Third World manufacture
is not slowly poisoning the globe when Third World
women have the same control over the process of pro-
duction that first world women must have. A successful
strategy to confront the cancer epidemic is fundamen-
tally a struggle for women’s rights all over the world.

If the revolutionary left confronts the cancer epi-
demic it has an issue that the right cannot co-opt — one
demanding worker democracy, anti-imperialism and
feminism, and responding on a personal level to the
most pressing dangers in every first world person’s life.

It is also a program for prosperity. A transition to a
non-carcinogenic economy will not mean a loss of jobs,
but full employment. Many workers would simply
begin to use different processes and materials or begin
to employ petrochemicals safely. New industries would
also have to be created. The safe cleanup of dump sites
and aquifers should provide high wages and long-term
employment for any chemical-industry workers who
would be laid off by the termination of unsafe produc-
tion processes. ‘

Rebuilding the nation’s water systems, dramati-
cally enlarging the rail lines and providing insulation
and solar refrofits to buildings throughout the United
States are new endeavors that would be constituent
parts of a clean economy. The hundreds of thousands of
jobs thatwould be provided would be a powerful stimu-
lation to the general economy.

In agriculture and forestry the demand for labor,
and particularly, for skilled labor, would rise dramati-
cally as natural products and labor replaced petrochemi-
cals. The profits the oil merchant receive from the sale
of pesticides would be transformed into agricultural
wages spent in local communities, and a rise in agricul-
tural employment would then reinforce the position of
labor as it bargained for wages and control in manufac-
ture. The specific varieties of a crop most suitable for
chemical-free production would be least suited for the
corporate marketing system. But such a program would
be consistent with an entire system of food production
from the farm to the marketplace that favored small local
organizations over transnational corporations. :

Environmental struggle must be equated with class
struggle. Above all, the awful image of the neo-Mal-
thusian elitist must be purged from the environmental
movement. As Marx put it, Malthus provides an ide-
ology for people who are unable to confront the control
of property.

Inevitably there are going to be short-term contra-
dictions between individual groups of workers and left
groups about environmental issues as well as over
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gender and race. Corporations will often threaten to
shut down or move, and they will use environmental
restrictions as an excuse to lay off workers. How effec-
tively we are able to resolve those contradictions de-
pends on the class content of or'r work. A group that
militantly supports working-class straggle and actively
seeks solutions for laid-off worke:s is far less vulnera-
ble to a fascist response than an elite organization that
focuses only on its own poisoning and ignores the con-
sequence to workers who can lose everything for which
they have been working,.

The cancer epidemic is coming at us like a bat out of
hell and there is nothing that capitalism can or will
do about it. Obviously whatever we do about it is going
to have to be quick and revolutionary. Because of the
very general nature of the epidemic and its very specific
cause and development, there is a wide potential base
to organize that cuts across class, race and gender lines,
and which clearly separates the interests of the ruling
class from those serving the rest of humanity. The im-
mediacy of the crisis and the breadth of the affected
population does not call for a classic Leninist, vanguard
party, but a looser affiliation of independently organ-
ized groups bound by common principles but respond-
ing primarily to whateveris most important to their par-
ticular constituency.

For most people in the United States there are crises
more immediately important than the environment. It is
hard to imagine a single mother, earning five dollars an
hour and terrorized by some brute, then running from
her trailer to support a group that does not actively
address her oppression. A revolutionary organization
that tried to help this woman organize daycare and
defend her safety would find her quite willing to un-
derstand that capitalism exploits the material conditions
in the natural world which support her life, just as they
do her labor; and that the bourgeois state is no more
willing to protect her from the physical attack of capi-
talism than it is from that of violent males.

Similarly, an organization that militantly supports
Black liberation struggles can anticipate Black support
on environmental issues. The failure to overcome racial
and ethnic divisions has been the single most crippling
event in the experience of the U.S. left. Single-issue
politics can only ensure that the legacy of failure con-
tinues. Black and Latino support are essential to the
success of any liberation movement in the United States.
As Mike Davis notes, equal economic citizenship for
them “would require levels of change dangerously close
to the threshold of socialist transformation.”

Natureis dying. Humanity is suffering a cancer epi-
demic. Two distinct groups have emerged, comprising-
those who profit directly from this process and those
who do not. Capitalism can only confront the crisis of
ourimpending extinction by laying the groundwork for
its own destruction. The day-by-day attempt to respond
to this crisis generates antisystemic elements of protest
and demands political solidarity. The practice we evolve
tosurvive the epideinic of cancershall be determined by
our analysis of these events. - . a
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DEPARTMENT OF POLLUTION CONTRGOL AND ECOLOGY

2001 NATIZNAL ORIVE P. O. BOX 9583
LITTLE ROCK. ARKANSAS 72219

501 371-1701 WATER .
501 371-1701 GEN. OFF.
501 371-1136 AIR DIV,

501 371-2130 SOLID WASTE

MEMORANDUM

TO: .1 Governor Clinton

Media: Air, Water, Solid, Hazardous, Sy, e /£, 54
Sort: Permit, Compliance, Legal, Misc

FROM: | Jarrell Soutpal-45/7°

DATE: ' Hovember 26 1979

SUBJECT: E STATUS REPORT - VERTAC AT JACKSONVILLE

 ———
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The Department is now in the process of attempting to bring together

some "loose-ends" concerning dioxin (TCO0) contamination resulting from
Vertac's operation. Some studies which have been conducted under EPA
sponsorship have yet to be completed and reported. Some of the Department'’s
monitoring; efforts have been deferred in order that other federal commitments
could be met. It is anticipated that monitoring/analytical activities

can be resumed by late December.

A meeting has been scheduled for Movember 29, 1979 involving Vertac and
the Department. Topics of the meeting are to include: (1) Status of
2,4,5-T start-up plans, (2) compliance with the Department's order, and

(3) discussion of monitoring and analytical efforts of Vertac, EPA and
DPC&E. I_wiT] update this report after the meeting on the 2Sth.

Jacksonville Sewage Treatment System
L . e

The oxidation ponds of the current wastewater plant are contaminated
with ' TCDD. Jacksonville has completed initial plans for a new
system which would by-pass defective collector 1ines and the old
wastewater treatment plant. The plans were completed prior to the
Vertac incident. However, the Air Force claims that it is unable to
participate in the funding of the project and, as a consequence,
tPA will not receive the plans for review and subsequent funding of
a construction grant. (Typically, EPA pay 75% of the construction

L—_’Egifiiggg_jhe-commun#iy—pays~25%79

Senator Bumpers earlier this year was talking about a special
appropriation to the Air Force in order that we could get the

project moving. It is highly desirable that we do so because we

can then isolate a portion of the TCDD problem. Your assistance in
getTing the Air Force or Congress moving would be helpful. Alternatively,
the Department could, according to EPA, sue the Air Force. We

stand: ready to discuss the issue with you.
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Meanwhile, Jacksonville is proceeding with the construction of an
interceptor line that should eliminate the problem of overflowing
manholes in the residential area JUSu south of Vertac. This may,
however, creaue problems at the city's existing wastewater piant
and r that the p]ant be bv-passed during high flow conditions.
w111 be watching the situation closely

Am61enf'Mon1tor1ng

Ear]1er commitments to EPA necessitated suspension of much of the
Department's monitering of soils, sediments and waters for TCDO.

We now have a backlog of soil samples taken from the residential

area surrounding Vertac and nope to be in a position to start }‘

working on th tter part of Decembers
The Denartment has conducted some rather crude air sampling on

Vertac's property. The finding has been that TCDD adsorted on .CL/*U\ 75%//<
particulate matter (dust) collected by our sampling devica is in ‘S

the same range as we have found in soil samples on VYertac's property.
We are expecting a set of more sophisticated sampling equipment

from EPA to install and operate both on Vertac's property and in

the surrounding residential area. We hope that EPA's eguipment

will give some idea as to the size fraction of the contaminated
particles. Such information will provide better 1ns1ght as to the
hea]th nhazards involved.

Site C]eanuo

Vertac appears to be reasonably on schedule with requirements of
this Department. Payl Means has sent an inquiry to Vertac which, in
effect, provides a vehicle for final determination/reconciliation
of Vertac's compliance status. This will be discussad in detail
w1th Vertac on the 29th and a report submitted to you.

I am very interested in establishing a erosion control program on
Vertac's property. Such a program will reduce wind blown dust -
(contaminated with TCDD) as well as reduce the continued contamination
of Rocky: Creek and Bayou Meto. Before finalizing the elements of

the program, I would Tike to have benefit of EPA's recently ccmpleted
so11s and geology study. The report of the study is now in preparation.

Ana11t1ca1 Ouest1ons

Qur contacts within EPA continue to alert us concerning analytical
questions. These questions impact current understandings of the
biological half-life of TCDD and the potential for TCDD to be
degraded under varying environmental conditions. At issue is the
extent to which TCDD is bound to soil particles, the stereochemistry
of the TCDD molecule and "active sites” on the molecule.
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Governor C11nton

Hovember 26, 1979

Page 3 1 ¢ -
If you des1re, I will provide a detailed explanation of the issue.
For purposes of this report, however, I am merely alerting you to
the possibility that greater TCDD concentrations exist in soils and
sediments than previously reported and that the TCDD nalf-1ife is
Tonger than previously estimated.

Resumgtidﬁ of 2,4,5-T Production

Veftéc'tontinues to hold production of trichlorophenol and 2,4,5-T
in abeyance until such time that the state and EPA approve proposed
plans for containment and destruction of TCDD.

In a confidential report dated November 5, 1979, Vertac summarized
the results of various laboratory scale experiments for clean-up
and destruction of TCDD. Tne report also contained flow charts
depicting how TCDD containment, cleanup and destruction would be
accomplished, using the process described in Vertac's patent
application. It is unlikely, however, that the depictad procass
will be placed into operation because the report alludes to an
alternative/modified process which Vertac has developed which
achieves a hundred-fold improvement in TCDD destruction efficiency
(to 99.999%). Presumably, plans and drawings of the improved
process will be submitted to the Department and EPA atter Vertac
completes amendments to its earlier patent application.

I havejnot received comments from EPA concerning Vertac's November
5 report. Delays are expected because EPA's principal coordinator,
BrucggE]]iot, has been stricken with ulcer problems.

EPA and the Department monitored some of Vertac's laboratory-scale
TCDD destruction runs. Samples were split between the Department
and at least two EPA-sponsored labs. Although the outside labs
have: not formally reported their results, preliminary information
.suggests there is substantial agreement with DPC&E's data. Based
upon the foregoing and basad upon the Department's analysis of
Vertac's more recent destruction efforts, I am convincad that

there are chemical means of destroying TCDD in Vertac's waste through
a dechlorination/extraction process to a level less than 10 parts
per trillion. The Department has not confirmed the identity of the
products of the destruction process. The identification may be
accomplished by EPA-sponsored labs.

Vertac maintains that it is capable of installing and safely operating
the equipment necessary to contain and destroy TCDD resulting from

the production of trichlorophenol and 2,4,5-T. Vertac officials

have discussed the possibility of securing an EPA grant to assist

in the processing of stored waste products and contaminated soils

and saediments. EPA appears to be favorably imprsssed with the idea

%) e 'zz’



Governor Clinton : E
November26, 1979 ‘ ' i
Page 4 : ¢ .

and would, in my opinion, fund such a program provided that it was
satisfied with the chemical destruction process and provided that
you fully supported the project. It is anticipated that the project
would include, in addition to the chemical destruction for materials
containing high TCDD concentrations, physical separations and
biological degradation of less concentrated materials. Please

note, however, that biological degradation has not yet been proven.

Vertac maintains that it will not be able to afford the installation

of process equipment for the chemical destruction of TCDD unless it

is permitted to resume production of trichlorophenol and 2,4,5-T.

[ am'not sure that Vertac will be able -to afford the safeguards

that'will be imposed if production is allowed. Unfortunately, that
11 ‘remain an open question until such time that the engineering

progresses beyond eptuat—stage:
. |

continue to recommend that Vertac not be allowed to resume production
of trichlorophenol or 2,4,5-T unless (a) the destruction of TCDD-
containing waste can be assured, (b) both the production and destruction
processes can be adequately safeguarded, and (c) Vertac commits to
a phased program for the destruction of stored waste products,
including highly contaminated soils and sediments. The dimensions
the phased program would necessarily be dependent upon the

2 of federal support obtained. /

While the conditions described in the above paragraph are necessary,
I am not.sure that they are sufficient. Broader questions concerning
worker safety and environmental impacts relative to the use of
2,4,5-T must also be factored intorthe equation. Studies being
conducted outside of Arkansas may eventually provide guidance.
Recognizing that the fate of 2,4,5-T rests primarily in EPA's hands
and recognizing the federal resources and responsibilities in the
field, I would be hesitant in-attempting a ban, at the state Tevel,
on the manufacture and use of 2,4,5-T. Until Vertac forces the
issue by finally submitting detailed plans and specifications for

the containment and destruction of TCDD wastes, I do not feel that
the state is obligated to take a stand. By then, better data could

e available. .
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DEFOLIANT ORANGE -

"Wilmington,

September 1

8 0 Mnlhon GallensYear Mixed Eu‘yl D and Buty! T Esters

Weldon Spring, Missouri
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Orunge 8 M:Ihon Gallons/Year
l :

' g o ) Criteria

The artached is a basic process criteria for an Crange plant caleulated to produce 8.0
million gallons of Orange per year. The liberty was taken to use the data and calecu~
lations and assumptions made in March 1967 as a base line which was calculated to
produce Orange at 6.0 million gallons per year. It is realized that several major decisions
must be mcde namely:

.

1. Conhnuous versus batch MCA process

2. Clean up process and quality required

3. Waste treatment and disposal specifications

The following is intended as o preliminary criteria from which the finc! guide lines,
project estimate, and the formal proposal will be made,

Comments,\‘ chonges and criticisms ore solicited.
The following assumptions have been made:

1. The quantities of D ond T acid are based on the Government specification
‘as 50/50 Buty! D and T Esters by volume.

2.  Production of MCA is based on the present batch system used at Jocksonville.
3. -!Bo‘th D and T acid will be dried and handled to Esterification with Tote Bins.

4, Z;'l'he acid reactors will be 3,000 gallons maximum werking capacity to avoid
~ unknown agitation scale-up problems especially on T acid.

5. ;!The_ glass lined vessels will be 2,000 and 4,000 gallon stondard reactors and
Chemstor tvpe storage tanks to minimize delivery time.

6. Dechlorinators will be nicke! clad 750 gallon copacity reactors built for
shell operation at 350 psig. and jocket operation at 150 psig.

7. ‘Solvenf clean up is based on the present mulh-sfcge batch process currently’
: Ebemg used at Jacksonville.

.’. ‘ L
: -

8. An enhrely new aond complete waste disposal system must be designed and
mstalled

9. Approxamofely seven-day capacity has been used for raw matericls ond
- in=process storage . -



Calculations Basis 1003% Acid & Ester

Orange - 8 Million Gallons/\Year

Wagt./Wagt. Vol./Nol.
:' (Hercules) (Gov't.)
Assume average wt, /Qol 42.8 MM Lbs. 4 MM Gal. tyl- Di
10.70 lbs. P 42,8 MM Lbs, 4 MM Gal, Butﬂ-T ~
: 85.6 MM Lbs. 8 MM Gal.

Assume sp. gr. Bufyl -D -1.245 10.351b./geol.
" " Buytyl- T- 1.325 11,02 tb./gel.

1.245 x 8,33 x 4 MM
1.325 x 8.33 x 4 MM

41.48 MM Ibs. Butyl-D
44,15 MM Ibs. Buryl-T

([}

. Difference Lbs, Acid

Lbs. Ester Representad Difference
. D Required . 1.32 MM 34.24 MM 33.18 MM = -1.06 MM D Acid
Lbs. T Required - 1.35 MM 35.10 MM 36.20 MM = +1,10 MM T Acid

Have built into estimate sufficient capacity to go either way.

By A. E. Sidwell .
8/25/67 ‘ N

.
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The folloving cazments vill su=marize tb -/xgi{g_z& we
conterplate oo chlorscoe pouibly/unocxucd witl 2,8,5-T esters. -

ut ecqulu of feeding eack of three raddits wizd

Lot 1 o /xx. 2 /vitl & detercination of bian.m.‘.pralch retentice after
Nozse S faye. )zn thaz % of BSP retention 1s cause for Fejecticn of the datch. ..,
' ﬁ?ﬁxvzty 1s claioed sz 3 pro. . :
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% purctased.

. Dov dicessays by a raddit ear painting techaique. The isternal -

surface or cne Tadbit ear is painted daily with 0.1 ml. of & chlorofora S PRI KR .
- - solution of test mterial (10 or 50%) of an exirmct of TP {5 chlorofors. ? ’

Unless severe irritation s noted 10 _doses are applied. The ears are o ?
observed for tvo sdditicnal veeks for the appesrunce of folliculitis acd f "~ e
3 SXwse.. CYst formatica. They have noted fatalities from a singie application and s F
o liver damage has accampanied the chlorssae reactions. Sessitivity is \,_

pay be more sensitive, the Badische sethod 1 -
. lo order to evaluatc bBoth metdods we recoacend - .

e taxicity of in-process materials, these latter
after oral texicity has deer determized. Tor this
first Ute orsl LDso studies vould coet approximately $300.
Subsequent adnegen studies on these msterials are expected to cost abdout
. 8,000, hovever, an sccurste estinate i3 DOt POssidle until Stage 1 is .
retico of the sarples and subsequent analysis 1s estimated ... .
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\ o ﬂ Azproximmtaly 10 g=23. of sscl jazple akould De DPrepared for ship- .
L] o st 20 Dr. Onttel and the remminder retained for future coafirming tests -
hikd L» . eonducted by Rio-Tust. Cuemical analysis of ths spited sa=ples would de Y =D “’_,;..
A [T o required after the Bologteal testing deacostrates piysiological activiey. rew 7
A e’ . . " . amae v’

: -ﬂ_ ?? ) ) Acute orsl toxicity data oo sodiuy trichlophenats, 2,4,5-T acid and ’

- findehed peopil ester formulatica sbould De degm praptly. Approximetely
. 50 gua. of esch material should de sent w0 Dr. Joseph C. Calandr,
10 Frogtage Road, Nortbbrock, Illiscds. °
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20’ sozprebessive program for the evalustich of Earard during maaufacture and
"i ¥ittout these preo-

. gw~ == liainary dats & test progrem weuld be

. X Il ! @ _ma
" a
Foi
Ry 3 el -
FE: : & e .y .
et {3 wdwoea coumany . .
5 — C. L. han - a;:muu -2~ BovezSer 18, 1955
Sey . a Er T :
w4 inte “TDp. Oattel of Mdische bas agreed to bioassay severnl spiked suxples
v s f * 7 to permit conpariscn of reeults vitl the g chromatograpiic determination of
_.;\_:'-.1 7+, ¢loxta end with tbe Dov ear painting procedure. I pernit this study ve
“'l;l MlL&htj}.. @S sach of ths Tollowing €pited saxplss be prepared; domee . * 't
e P - s
‘-.d: — 8. Sundard 2,4,5-7 ectd mpixed vath O; 2, 5, 10, 20 ppm Aloxin. '
f'_'_‘._ * l . ) ‘ * Gmit» *
=§.‘ ~ ¥ % Rant ovda 2.5.5-!_uu vith & Inowm dioxin emtent. - ““)" 9 pps
g ) .| Ylact grede sodtum trichlorophecate mpixed vith 0, 3, 3, 5, 10 prm

| ddozda (based an ICP wquivalest).

4. Doria stasdard approxizately 2mg. - T~ O Ko
e i ~tlily, - . Lnes -
e., Past pgade ‘;‘;wl setcr of 2,0,5-7 aatd as § 1vs/@l. ( “lp L
| wolutic 1o ylee spiked vits 0,2, 5,20, 20 ppw diaxis.

Industrial Alo-Test ladorstories, 18
or. Mndn has & nPply of dlexin.

After these prelininary tests arv conducted we vill estadlish & more

13 the product as 12 vould be used by itbe custcmer.
unnecerssArily expsssive.
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< DOW CHEMICAL USA.

Novedbef 1, 1978 BENNETT BUILDING
P 2030 DOW CENTER
' MIDLAND. MICHIGAN 48640

Mr. John Calloway
Vertac Consolidated
Suite 2414

5100 Poplar Avenue
Mewphis, TN 38137

- Dear'JoHn:
. " Re: 2,4,5-T ACID - YOUR LETTER OF OCT. 24, 1978

John, we are issuing the purchase order this date to cover the movement of
500,000 1lbs. of 2,4,5-T Acid in accordance with wy letter of October 9,
1978, subject to the following addendums as noted and accepted in your
letter of October 24, 1978:

1) Will agree to accept your clause stating th \4 wilijgg;ghaseﬂ:>
any product that you have in invento [*) 3k the time of
any government action that-bans ‘thé sale, manufacture or
.mportation-of-2,4,5=T Acid.

2) Trip leases of Dow cars will be 15 days for lO,OOOIgallon tank
cars and 21 days for a 20,000 gallon tamk car. Detention
_——charges shall be as per my letter for days beyond this.

3) There shall be no imbalances in raw materials input and
'~ materials supplied to Dow. Vertac will supply materials to Dow

to balance out any excess in trichlorophenol supplied by Dow.

4) Specifications: We will temporarily suspend the 2,4~D Acid
- specification subject to further discussion.

John, as I pointed out on the telephome, I feel that there should be no
problem on the movements for the majority of this product; however, there
are some smwall applications for which we may have to have a much tighter
2,4-D Acid specification. However, to allow us to begin to move product
to areas that will require it in December and January, I think we must
proceed leaving this one particular ambiguity.

Appreciate your cooperation in this matter.

Sincerély,
5 W 4/ LI TN
' TS LS S~ w
E. R. Russell ERSREAVEL I s
Supply Manager .‘,hu“‘r

U.S.A. Purchasingu oPERATING UNIT OF THE DOW CHEMICAL COMPANY
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Octover 16, 1963

Mr. V. K. Pove

B{ochezicsl NResesrch Laboratory
The Dov Chezical Cocpeny

1701 Bullding

Midland, }ichigan

Dear Mr;:Rove:

As you zay recall, {lercules has beex attespting to develop a
bioassay technique to simplify detection of dioxin ia herzicide forrulations.
Based principally upon vorz initiated by Dr. Oettel at BASF, the tests H
measured ‘liver function chances whica result from feeling raddits vith 1
hert{cide. We feel such s technique offers several aldvanteges over rabtdit ¢
ear paisting tests. ‘

:5 Unrortunately. ve have been unsuccessful. But to state it so
dluntly is reclly unfair. First, ve attempted to determine the sensitivity
of liver change dy feeding test matericls vith knowm additions of dioxin.
" The toxicity of test materials prevented use of livor function change os a
bicassey for dlaxin even at 10 pam. +e then dosed anizals vith 0.01 % 0.1 =g/ke
of diexin suspenled in corn oil. Carbon tetrachloride vas adzinistered as
- & positive cortrol at 100, 250 and 500 mg/kg. Clinical determinaticas
including SSOT, SG2T and ESP retention vere conducted prior to ad=inistretion
and every t7o to three days taereafter ror at least 1L 2ays.

-%ﬂ Signiricnnt elevations in cne or =ore of the clinical deterzineticas
vere found in socce dbut zmot all dicxia aniz=als. The chanr~es vecre not vell
correlated vith 2os¢ Bor vere ithey comsistent with rezard to onset or duratien.
Ani=als on the positive coatrol test responded as vould te expected vith
sigznificant bdlood chenistry changes only two days after dosing vith 100 =z/kg.

. Although positive results vere obtained vith dioxim, the usefulness
of this techniquc a8 & bicassay for the presence of dioxin is questiocnable.

. At the Toxicolory Foundtadle I mertioned these results to ¥en Olsen
vho suzgested that you night cocment upon thea. But the other reason for
vriticg i{s to solicit your opirion Qa the usefulness of presenting our data
at the Soclety of Toxicolosy reeting next spring. Certainly such a presentatica
vould raise gquestions as to the reason for conducting an unsuccessful stuly,

f\"‘\
o
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Mr. Y. K. Rove -2- October 16, 1568

On the o{her hand, soceone nisht de spered useless effort if s&ch negativé

1nfor:ation_vcre offered to the scientific community.
I'd like to have your corments defore ve proceed.

Sincerely,

_ Emil E. Christofano
~ Industrial Xygienist

EEC:rtm
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0000343

Octoder 16

Mr. V. XK. Powe

Biochenicel Nesearch laboratory
The Dov Chezical Cocpany

1701 Building

Midland, Michigan

Dear Mr. Rove:

As you may recall, !lercules has beea attemnting to develop a
bioassay technique to simplify detection of diocxin ia hercticide forrulaticms.
Based principally upon vorz initiated by Lr. Oettel at ZASF, the tests H
measured liver function cheances vhica result froo feelings raddits vith 1
herticide. We feel such & technique offers several alvanteges over rabtbit
ear painting tests. ‘.
: Unfortunately, ve have been unsuccessful. But to state it so
Bluntly is really unfair. First, ve attcopted to datermine the sensitivity
of liver chanse dy feeding test materipls vith knowvn additions of dioxin.

* The toxicity of test caterials prevented use of liver functioa change as a
bicassey for dioxin even &t 10 ppm. Ve then dosed anicals with 0.01 &% 0.1 =g/k¢
of dicxiz suspenied in corn oil. Carbon tetrachlorile vas ad=inistered as

s positive coctrol at 100, 250 and SO0 mg/kg. Clinical determinations
including S0T, SGPT and ISP retenticn vere conducted prior to ad-inistretion
and every tvo to three days thereafter for at least 1b 2ays.

. i Sigaifi{cant elevaticns in one or zore of the clinical determireticas
vere found in saze dut Dot all dicxin anizals. The chanres vere not vell
correlated vitk dosc por vere ihey consistent with re-ord to onset or duratien.
Ani=als on the positive coatrol test responded as would te expected vith :
siznificant bloed chenistry changes only two days after dosing vith 100 =g/kg.

| Although positive results vere obtaized with dicxin, the usefulness
of this technique as a Vicassay for the presence of dicxin is questicnadle.

. At the Toxicolory Founldtable I zmentioned these results to Yea Olsen
vio suzgested that you =isht cocment upen thea. But the other reason for
writing is to solicit your opirion an the usefulness of presenting our data
at the Society of Toxicolosy reeting next spring. Certainly such a presentatica
vould raise questions as to the reascn for conducting an unsuccessful stuly.

18973




Mr. V. K. Rove -2- October 16, 1968

T . -

l.
Py
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On the §ihe} hand, so=eone nisht de spared useless effort {f such pegative
inforzation vere offered to the scieniific cormcuaity.

s

 % I'a like to have your coments defore ve proceed.

Sincerely,

Imil E. Christofanc

— Industrial Eygienist
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uml. POWORA COMPANY

. ) ._Z 3 ¢c: Dr. R. 3. Ceorge
- Co Dr. R. B. Scott
Mz. E. 8. P, Bellinger
: Mr. J. M. Lagaa
) Mr. R. T. Yates
Mr. J. H. Naal
Or. J. P, Frawlay « Medical
Mr, 3. G. Kunihelm « Legs!

wil ton, Delaware
ans

TO: ‘Ml’. J. G. Copeland, Jr.

TFROM: C. L. Dunn

_Highly Toxic lmpurities in 2,4.5-Trichlorophensl

On March 24 Dr. J. P. Frawley and | attended 8 meeting at the
Dow Chemical Company Biochemical Research Laberatory at the (avitatien
of Mz. V. K. Rowe, Assistant Direclor of the.labesstory. Al UNst-mesting
we were informed of Dow's findings relating e highly toxic imwt\uu.thb
may eccur in 2,4, 5-trichlorephencl. Metheds for defecting \hese impurities
n 2,4, S-tncuoropbcaol and preducts euch as 2,4, 5-T were alse gives.

Dw dhconu‘ that 8 change in their maaufscturing precess cavsed
the appearance of chlorgacaegens in their uublogggml. Plant perseans}
have shown mild u,o’::}\uu of chioreac consequence of expasure

50 small amounts/ef tars Jnm—lhrpmeu Recovery {rom chlereacne may
TRquire several.yes wr- ie n._lh-n"\ Since dlagnoving the—
cause. Dow bas ndif;

for the-past (ive menths. :
/ ’. /——-——" -""*.v

! Dow says that their examination of their ewn and competitors

2,4.5-T preducts shows that seme may contain whit they term “surprisingly
high' amouata_ef the tonic_impurities. Their nulysin_ou-!ct:ulu 2.4,5-T_

has givea 2 low value for these taxic impurities. in view of the derious
problemas that can arise from the presence of‘ona minute qgu\li“,_. of

| ouch impurities, I re recommend-that-a-program designed is_examine and _

| test curfent production ef n of trichlorophenol and TCP precess waste be started, /

| and thas a system of sample_s o_retasiion_3ad pcnodu: {edting of TCP-and/er—- .

" 2,4,%-T be sat up for fututre production. I
N— e k01327
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Mareh 16, 145

Mr. J. G, Copeland, Jr.--—

The chief uamic tmpurity idestified by Dew 10 2,1, 7, S-trichisre

-

17 mcregrams/Kg bedy wt.

Acute eral LDgg te rabbats:
{extremoly temice)
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N ALY L Jimeket L 2a

Sihn Bagan - 6ynoa-t e
Co Lo Dizn = Sy=checins

Azta:
Jo Co Funidcla « raal
Le Co McGer o Mndlcal

NOPE 7O CANSONYIILE AMANSAS FANT FILE, Het . ,e.0eT

O July 9, 1984, Moo Barl Parmhas of Dov Cirmical Company *-lenhoned
Qe stating that he was calling st the reqiers of Mr. ozali Walavin, 7Vice-President
of Dev te {ajuire how ieri-us 1 cansidersd the chloracne prodlem L4t relatica ‘s
the consmer ule @f Zy5,%<T, Whar [ suggerted hat Be shoull dlscuss *his vith
Kerzules maacement mather than with me, Lr stated that on the adrvice 02 Weir
“oxtealogiarr Dov has gone. 0 £reat expense %0 alter *helr mancfuc*uring
erriltisns ia orier to produce J,¢,9-T acid vhiza has lecs than 1 ppm acnegen.

. Since several mon°ds agT IXv hal made avauilable 3 all cther producers
the same date Viich cenvinced thelr exiscloglsts o see an iaternal specificazion
orf 1 ppe on le acid, they dai ascused that the ciler producers wvould <ake
sinilar action. On the daria 3f :heir chem:ical aaml)yses, hey are convicsed
that £ 2ne else bas dine anything Lo resove ihe acnegea {rom thelr &,4,%-T and
ecnse Twemsly, they vanted Ky opifnion whuther they hal Deen mis-advised Dy -helr
ovo toxicolagizis.

"I advised Mr. Furthas tha* I 42 nut thiak his vas a proper jvesticn
237 me and hat he should seex cutcile advicr ITog & private ccaguliant Af he
doudbted ke savice cf his ~wn tcxicolesists. I pointed cut that censideradle
fslividuml professicnal Judgyent wuld be invelvea Iin estadlishing & specificacion
¢Z Wils type because all cof ‘de {=porant factl Te NIt L3OV,

—
"i e then rtated thas DV was ex*resely frightered thas “his siwumticn
Sigh: explode. TRey are avare hat their 03Tpesitors-are-BAIReOINg—<;4;5+T- viated
ontaics Telarming wmounts” of sineger. and If e sovermmen: learns of this the

le industry vill suffer. They are par<feilarly fearful ¢? a Congressicmal

Re Bo Wollwr o Jacoscnville, Ark.
. Al e Sliweld

{inx=s:igation and excessive restrictive slarica of w.r/ N
wvhich ml esuls,

T sivised W, az that ve shared his fed vere not awvare ¢f Ris

allegaticn 2hat the cogpetisors’ prodUsts—wryv heisrdous. He asked if Hercules
Bad estadlished an inzernal specificacsion. I statad that he ghould Alacuss <his
vith sceeone (i our management and referred him to Mr. Copeland. I rmminded hi=
hat ve 2ad sxperienced great difficulty (= condusting che analyses for che
acnegen by he Drv procedure, anu that only vithin the pact fev veaks, following
8 vicit of cur chemis:s to Nidlard, have ve been able t0 odiain any usefal
inforamcton. I suggested 2hat 17 he wvaniad any additional informacticr on °*his
pritlem he shoula Salr to Mre Copeland., He acx~a :hat he be trancfiTrel <o

Mr. Copeland.

(A~er the call wvas transferre: I lesrned thet Mr. Copeland wasz zus of
Zown axd Mre Farnhaz 1ef: verg that he w i cald on Woaday, Judy 13).

SPF, ~av
Jdy 1, A

Madirgl parw=s~ntg .eacuLae

‘ -acuus ix)
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T10: Messrs,
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J. G. Copeland, Jr.

E. Turk
J. M, Ecgon
J. Z, Miller

K. T. Givens -

G. A, Seely - Engineering

A, L, Larson - Engineering

B. W. Dickerson - Engineering
H. F. Heckroth - Engineering
H. H. McCrea - Engineering
H. E. Wilder - Jacksonville

A, L, Tre:sbcc.< -5 ntnef:cs Deo..rfmenf
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DEFOLIANT ORANGE

"Wilmingten,

September 1

8.0 Million Gallens/Year Mixed Buty!l D and Buty! T Esters

Weldon Spring, Missouri

Delaware
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Orange - 8 Million Gallons/Year
| Criteria

The attached is a basic process criteria for an Orange plant calculated to produce 8.0
million gallons of Orange per year. The liberty was taken to use the date and calcu~
lations and assumptions made in March 1967 as a base line which was calculated to
produce Orange at 6.0 million gallons per year, It is reolized that severa! major decisions
must be made, namely:

1. Continuous versus batch MCA process
2. Clean up process and quality required
3. Waste treatment and disposal specifications

The following is intended as a preliminary criteria from which the final guide lines,
project estimate, and the formal proposal will be made.

Comments, changes and criticisms are solicited.
The following assumptions have been made:

1. The quantities of D ond T acid are based on the Government specification
as 50/50 Butyl D and T Esters by volume.

2. Production of MCA is based on the present batch system used ot Jocksonville,
3. Both D and T acid will be dried and handled to Esterification with Tote Bins,

4. The acid reactors will be 3,000 gallons maximum working capacity to avoid
unknown agitation scale-up problems especially on T acid.

5. The glass lined vessels will be 2,000 and 4,000 gallen standord reactors and
Chemstor tvpe storage tanks to minimize delivery time.

6. Dechlorinators will be nicke! clad 750 gallon copocify reactors built for
shell operation at 350 psig. ond jocket operation at 150 psig.

7. Solvent clean up is based on the prusent multi-stage batch process currently’
being used at Jacksonville. ’

8. An entirely new-and complete waste disposal system must be designed and
installed.

9. Approximately seven—day capocity has been used for raw materials and
in-process storage.

18979



Calculcﬁons Basis 1003 Acid & Ester

Orange - 8 Million Gallons/Yeor

Assume average wt./gal.

10.70 Ibs.

Assume sp. gr. Butyl-D ~ 1,245
® m % Butyl-T - 1,325

1,245 x 8,33 x 4 MM
1.325 x 8.33 x 4 MM

Difference

- - Lbs. Ester

. D Required 1.32 MM
Lbs. T Required 1.35 MM

Wat ./ Wgt. Vol./Vol.
(Rercules) (Gov't.)

42.8 MM Lbs,
42.8 MM Lbs.,
85.6 MM Lbs,

4 MM Gal. Butyl-D»
4 MM Gal, Butyl-T ™.
8 MM Gal.

10.35 ib./gal.
11.02 Lb./gel.

41.48 MM Ibs. Butyl-D
44,15 MM lbs, Buryl-T

Lbs. Acid :

ReEresenfed Difference

34.24 MM 33. 18 MM = 1,06 MM D Acid
35.10 MM 36,20 MM = +1. 10 MM T Acid

Have built into estimate sufficient capacity to go either way.

By A. E. Sidwell
8/25/67
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. ' - . . . . . ¢
September 2t RS- AL LR pee Sy : -
. . . - ...‘J.‘ ”. " .l . . ‘ R

- B .“ -t . o - ) * .:. : :.. ".;/ ‘- --.-
Cotenel B. C. Shesd (320) R P T Ry,
Directorate of Alr Force Aercspace Fuals v PRI ==
_Kelly Alr Terca Rase, Tuxas 7&2-1 elatlll. oo U .
Daar Colosel Feads -

Ve hn desn asked to bil en the lnxp. comnniun and operation rt
«s §,000,000 gslloe par year "Crange™ plant at the &n-um: -ud
ch-.f.nl plast at Veldon Spring, Missewri.

-
.

. This u te {aferx you that we have advised t? 6. Rrazz, &l-n!.

Corps of Laginears ia Ka=sas City, Missour{, that we de ot iaterd

to did en thelr nuctu:zr: Xe. mz-u-t-ooas dated Squs-r s
19¢47. ) ;

“ﬁu Basic resson for eur decision is due zo rﬁqux tams —:lbd .
eler: . . .*
“The time alletted for submissicn of bidi, Sezteaber §, 1967 to . -
Octoder 12, 1947, (s sut &3¢ 1ot prqanua ef bu- ”m a pnjce:

of this uptw . : . °
*Dhe ’runutim ef al nrzauvc desiyn ot luvcations ether than tg,l««- .
Spring vers precluded becaase of the time sllewve for 7r¢prn£ﬂl of . i
a tnnnuvc h“ h ntnr te your srifcitatima, .

"Bc would uu Lo sum q afu nther roasomns for aet presestizg a »id at
t.us :L-. as follove: .

1. ﬁ\c Celdon 3,?(:: site, irncated as it £s Dvtvewn un )
taiversity ef “sarr!{ Lperimmial Fars and ti¢
Avgust -Busch Rescrre, presents tao much of a2 hazard e .-
the plant 1i{fe In Zhesc aress, In case of an aceidenzal

luu of products frow the Orange Flant. |, o .
2. ™ rﬂulr-n: of 13 sonths start v -l tun opare NS
tion 42 18 months wu the Seider Spring site appears \

almost lmpessidle tv meet without mcutvc onrum.F Fan ,% .
-k

3. Tae hhr situation ia the St. h\au arca would prunt,, \'.

/«0 many problems. * i * ak}
- e [ Sl
7 4. 1t would be almrst Larossible to sslve ‘the peilutics LNt du

probicws ia the aras.
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ORANGE - 8 Million Gallons/Year
(Bcsus 6.0 million gollons/year estimate dated March 17, 1947)

27,600,000 £ /yr.

= 2,300,000 #/mo. (2,000 gal.) 17,000 # batch
21,000,000 #/yr. = 1,750,000 f /mo. (2,000 gal.) 20,000 #/atch
20,200,000 7 /yr. = 1,685,000 #/mo. ( 750 gal.) 2,000 #/batch
26,400,000 #/yr. = 2,200,000 #/mo. (3,000 gal.") 4,600 # /bat
27,600,000 f/r. = 2,300,000 #/mo. (3,000 gal.)/ 4,600 #/batch
64,500,000 f/yr. = 5,370,000 #/mo. (4,000 gal.) 16,500 #/batch

‘ors for 8 million gallons Crange:

Basis: Government Speciﬁcaﬁons - by volume
4 million gals. Bu=D @ 1.245sp. gr. = 10.35%/gal. LI
= 11.02% /qal.

4 million gals. Bu-T @ 1.325sp. gr.

D = 1.245 x 8.33 x 4,000,000= 41,500,000 #/year Butyl "D" Ester
T=1.325 x 8.33 x 4,000,000 = 44,200,000 f/year Butyl "T" Ester
85,700,000 7/year Total Mixed Ester

_6MM BMM
Ester 64,500,000 ; mixed x 1.328 — 85,700,000 # mixed }
D" Acid 26,400,000 # (2.44) = 85,720‘,1‘0‘00 = 35,100,000 #/yr.

“T"Acid 27,600,000 f (2.34) = 85,700,000 _ 34 400,000 #/yr.
‘ 2.34 ‘

54,000,000 7 71,700,000 7 /yr.
Toto! D" and "T" Acid

Ester 85,700,000 "/yeor mixed 50/50 by wenghf
Acid 71,700,000 # /year mixed "D" and "T". - {’

D 35,100,000 #/year |
T 36,600,000 f /year

_ 2
TCP = 20,200,000 # x 36,600,000 T@8M = 26,700,000 ¥ /year TCP

,600,0007T@ & M . ,

DCP 21,200,000 # x 35,100,000 f D @ 8 M2 - 5 p
1 €59, At - = 8,200,000 #/year DCP
: 26,400,000 T D @ & M< Bl (XS =T

MCA = 27,600,000 f x 71,700,000 # Total Acid (8M?)
54,000,000  Total (6M2)

-3 - I8¢

36,400,000 # /year MCA

Qﬁ;
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Orange - MCA

26,600,000 #/yr, = 3,050,000 #/mo. = 102,000 #/day = 4,250 #/hr.

3,050,000 IMCA/mo. .
7000 7 MCAA tch 80 Batches/month

720 hrs./mo.
&5 hrs./batch/unit

11 Batches/Unit/Month

Chlorinators: . 180 Batches/Month = 16.4 Units on M
@ 2,000 gallons  TT Batch/Unit/Month +4 Units on MCA
( @4,000 gallons

.8 Units?)

2 - Rows of 8-2,000 gallon glass-lined, jocketed agitated reactors.

7 - Chlorinating each bank - 1 prechlorinating.

2 - Weigh tanks = acetic acid with plate coils, glass-lined.
16 - Primary condensers.

16 - Secondary condensers. _

2 - Weigh tanks = phosphorous trichloride - stainless.

2 - Chillers - one for each chlorinator bank.

8 = Pumps = 1 for each 2 chlorinators.

2 - Absorbers - 1 for each 8 chlorinator row.



Orange - DCP

4

28,200,000 #/yr. = 2,350,000 #/mo . = 78,200 #/day = 3,260 #/hr.
2,350,000 f DCP/mo. _
5.0 5CT ate 17 Batches/month.

720 Hrs./mo.
60 Hrs./Batch/Unit

12 Botches/Unit/Month

117 Batches/Month = 9 g - Say 10 Units on DCP
12 Batches/Unit/Month @ 2,000 gal.

2 - Rows of 5-2,000 gal. gloss-lined, jacketed, agitated resctors.
2 - Absorbers - 1 for each bank of 5 chlorinators with temperature
controls on maokeup water.,

5 « Pumps = 1 for each 2 chlorinators.

2 - Chillers - for chilled tempered jacket water, 1 for each 5 units.
Also chilled tempered water on absorber condensers (2).

2 - Weigh tanks - 2,000 gals. glass-lined with plate coil vent tied
into absorbers.

< .
Lot
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Orange - Chlorination = Qutside Tanks / / 4 /
~

Chlorine: 58,500,000 #Cly/yr. = 4,880,000 f/mo. = 162,000 #/day = 6,800 #/hr. g

162,000;= 81 tons/day = 81 = 1.5 cors/day (55 tons/car) f@/ -:ry .

2,000 ’ 55 AL
Lo ¢ 50 28

Use railcars to store chlorine 5 ‘//'-

Vaporizors: 8 ~ 2 for each of 4 chlorinator banks 9 7/
Phenol: 1,500,000 f/mo. = 17.3 cars/mo. @ 10,000 gal. each / /

- 12,500 gal.~glass Chemstor storage tanks - (50,000 gal.) S

Acetic: 1,700,006 to 2,000,000 #/mo. = 25.3 cars/mo. @ 10,000 gal. each ; 51
“Mix) 6 - 12, 500 gal .~ (75,000 gal.) ! ?,'rt:"
DCP: 28,200, 000 f/ye. = 2,350,000 #/mo. = 78,200 #/day = 3,260 #/hr. ' )
(IT.8% /gal. 2, 430 000 gal./yr. = 202,500 gal./mo. = 6,750 gel./day = 280 gal. /hr.

4 - 12,500 gol.-glass lined tcnks (50,000 gal. = 7.4 days)
MCA: 36,600,000 #/yr. = 3 oso,ooo f/mo. = 102,000 #/day = 4,250 #/hr.
. (115 #/gal ) 3,180,000 gal /yr 265,000 gal./mo. = 8,800 gal./day = 366 gal./hr.

4 - 12 500 gal.-glass lmed tanks (50,000 gal, = 5.7 days)
HCl:  20° (32%) - Average from MCA = 122,00C #/day

" " DCP = 105,000 #/day
227,000 ¥ Jday =227,900 = 23,500 gal . /day
. containing phenolics, etc.

240,000 gal. (6 - 40,000 gal) Rubber Lined Tanks
125,000 gal. (10 = 12,500 gal.) Glass Lined Tanks
32% HCI purchased = 415,000 gals./yr. = 415T/C's = 1.1 T/C per day

Acetic Anhydride: P

-«

Phosphorus Trichloride:

Brine: For Secondory MCA condensers
2 - 4,000 gal. wood (1 =~ for each chiller)




" Oronge - Chlorination = Outside Tanks (Cont'd.)

Tempered water: For phenol condensers
2 - 4,000 gal. wood (1 - for each tempered system)

Unloading Stations = Chlorination

3 - Chlorfne - Tonk car

1 = Acetic - Tank cor
1 - Phenol! -  Tenk car
1 - HCI - Tank Car

1 - Acetic anhydride tank truck
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QOrange = TCP

26,700,0004/yr. = 2,250,0004 /mo. = 74,500# /day = 3,100#/hr.

2,250,000#/mo. =1,110 Batches/month = 37.2 batches/day
2,000#/batch

720 Hrs./Mo. = 90 batches/unit/Mo.
8 Hrs./batch/unit

Dechlorinators: 1,110 botches/Mo. = 12.4 units on TCP
" 90 batches/unit/Mo.

14 = Dechlorinators @ 750 Gal.~nickel clad, jacketed, ogitated
Shell: 350 psig. oper. press; Jacket: 150 psig. oper. press.
3 Rows = 4 dechlorinators = barricaded with rupture disc vent liner

TCB (Ground) = 88,0004/day = 440 Drums @ 200f = 147/shift

NaOH (Flake) = 53,0004 /day = 110 drums @ 400
- 110 drums @ 100f

MeOH (fresh make=up) = 5,400 Gal./day
2-25,000 Gal. Alcohel Storage -
Drum handling facilities for dechlorinator charging.
3 =10,000 Gel. NaTCP (dirty) Storage =304 S/S, agitated w/coil.
2 Hold Tanks = 6,000 Gals. with vent condensers
2 Stills = 3,000 Gal. Monel clad, ogitated, jocketed (150 psig)
still pots = 316 /S column
2 Still condensers
1 Alcohol Hold Tank = 304 /5

18UL7



QOrange = Ag i d

2,4-D ‘ 2,4,5°T
" . 35,100,000 #/yr. 36,600,000 /yr.
2,930,000 #/mo. 3,050,000 #/mo.
97,500 #/day 102,000 #/day
32,500 #/shift 33,800 #/shift
4,050 #/hr. 4,230 # /.

10 - 3,000 Gal. brick lined, agitated (Titanium) Reactors
5 Units on D and § Units on T = normally
Weigh tank and piping arranged for flexibility
for ratio of units on D and T.
Basis : Aparox.95% operating time.

8 - 4,000 Gal. Glass Lined, agitated, jocketed crystallizers

2 - Refrigeration units =

2 - 10,000 Gal. Slurry Hold Tanks = heavy duty = agitated

5 = 6,000 Gal. Slurry Feed Tanks = heavy duty = agitated = jacketed

4 - Brine Extraction Column (1 for Dand | for T ) Haveg

4 - Brine Storage Tanks = 10,000 Gal. Haveg
Independent weigh tanks for each reactor

10 = NaTCP weigh tanks = 304 /S

10 - DCP weigh tanks = glass lined = jacketed

10 = MCA weigh tanks = glass lined = jocketed

10 = coustic weigh tanks = steel

6 - recycle liquor measuring tanks = glass lined 2,000 gal.

6 = HCL measuring tanks = Haveg

2 - brine solvent separators = 1,000 Gal. = glass lined

10 = Centrifuges 48 in. = 316L S/S , Kynar Coated

5 = Blenders

4 = Conveyor/Dryers (for flexibility between D&T
316 55/ 2,000 - 2,500 /hour ‘

5 = Filtrate Tanks (1 for each 2 centrifuges)

400 = Tote Bins (97,500f/day x 7 = 682,000#/Wk. 195 Tote Bins @ 3,500f )
(102,000 #/day x 7= 714,000f/Wk. = 204 Tote Bins @ 3,500f)
Aluminum = 90 cu. ft. capocity

-



Oronge - Ester

85,700,000 f/yr. # 7,140,000 #/mo. # 238,000 #/day # 9,500 #/hr.
@330 days/yr. 265,000 # /day # 11,000 #/hr.

10 - 4,000 gal. 316L §/5, agitated, jocketed, vacuum esterifiers

5 - 4,000gal.316LS/5 " " preesterifiers

2 - 4,000 gal. Glassed lined agitated, jacketed recovered acid esterifiers
2 - Vacuum systems (for each 5 esterifiers)

10 - Korbate esterifier condensers

2 - 30,000 gol. Butanol storage tank

265,000 f /day BuE-Mixed
132,500 #/day Bu-T ester = 35,400
132,500 # /doy Bu-D ester = 35,000
70,400 fn-Butanol/day

7%’;060 = 10,500 gals. n-Butanol/day

S - 'IO,.OOO gal. Spent Butanol Storage ~ Steel (1 for each 2 esterifiers)
4 - 20,000 gol. - Buty! D Ester Storage - steel w/coil
4 - 20,000 gal. - Butyl T Ester Storage - steel w/coil

\"n,\,—\{k
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Orange - Solvent Clean Up

NaTCP clean up 4 = 6,000 Gal.
NoTCP clean 6= 10,000 Gal.

2 - D~ Clean Solvent

2 - D - Spent Solvent

2 =T = Clean Solvent
2T = Spent Solvent

4 = Separator = Decanters
4 = Clean Up Tanks

agitated tanks
agitated w/plate coils

15,000 Gal.-
15,000 Ga!l.-
15,000 Gal.-
15,000 Gal.-
6,000 Gal.-
8,000 Gal. agitated = heavy duty

Unloading Stations

1 = Toluene
1 = Methanol
1 = Butanol

-1 -
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Orange -~ Waste

] .
Basis: 85,700,000 # mixed Daond T Butyl ester/year
~ 61,000,000 # Na OH (100%)/yr.
NaCl - 90,000,000 £ NaCl/yr.
7,500,000 # NaCl/mo.
250,000 ¥ NoCl/day
10,400 f NaCl/hr (5.4 tons/hr.)

Glycollic Acid
5,500,000 £ /yr.

458,000 f/mo. = 15,300 {/day = 638 7 /hr.

Oxalic Acid
129,000 £ /yr.

10,800 f/mo. = 360 f/doy = 15 #/hr,

Acetic Acid .

1,100,000 #/yr. = 91,800 #/mo. = 3,050 #/day = 137 #/hr.
plus all acetyls carried from plant generated HCI.
Still Bottoms - Toluene Recovery Still
1,530,000 ¥/yr. = 128,000 ¥/mo. = 4,250 #/doy = 177 #/hr,
Still Bottoms - Methanol Still
= 115 /.

$90,000 ? fyr. = 82,500 f/mo. = 2,750 ¥ /day

Combined Bottoms: 7,000 7 /day = 292 £ /hr.
Approximate composition
35% Toluene
32.5% TCP Anisole
13.0% Trichlorobenzene
19.5% Tetrachlorobenzene

This would generate about 3,200 #/day HCI.

By A. E. Sidwell
3/18/67
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Orange - Utilities

Steam (Salt evaporation not included)

Air

Water = make up

Water = Cooling tower
Electric
Gas

lnert Gos

Required for
Qrange - 8.0

200,000 Ib./hr.

1,500 CFM

10,000,000 Gal./Mo.

20,000 GPM

9,000 KVA

20,000 CFH

-13 -

Available ot
Weldon Spring

216,000 Ib./hr.
(240,000 Ib./hr max.)

2,000 CFM

10,000,000 Gal./day
(wells=treated)

Liquid Propane

Not Available

Ty
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Oronge - - Services (Existing at Weldon Spring, Missouri)

Roilroods - exfish'ng, may need minor additions

Roads ~ adequate

Office - adeqni:ofe

Cafeteria - adequate

Shop - cdequate .

Storeroom - adequate

Warehouse - e#isﬁng, may be too small and not convenient to process.
Laborcto.ry - existing but not available for Orange |

Locker - Cﬁcnée Facility - adequate

-4 -
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The folloving comzents vill swmarize tbe 1o tions we
cootexplate oa chloracae possibly associated vith 2,8,5-T eatars. .
- - . .\\\ .

1. Mg \-q\- bicassay techniqus 0 check esch datel of TCF

.4 we purchased, &3t comafsts of feeding eack_of three raddits witd
Ztiatn! 2 Z8./kg. SINTCR¢vith & detercinaticn of bromsulphaleln retestion after

Ru3851-5 €y, More than 53 of BSP retentics i cause for reledtiod of the Pateh. .,
2 .

lo..mﬂmﬂmnia»-nrfasuﬂﬂ.

"%, n———— s —— i et e

o 2. Doy dioassays dy a raddit esr palinting technique. IMe interasl
sur?ace of ome rmadbit ear is painted daily vith 0.1 ml. of a chlorofora

} . - solution of test materisl (20 or 50%) of an extruct of ICP in chlorofors.

Unless severw {rritation {» noted 10 _doses are spplied. TBe ears are

cbserved for tvo sdditicmal veeks for the appearnace of folliculitis azd

~ — S ——

TNwse.. CYSL forpatiom. They dave acted fatalities from & singie application and
banre

A9} .f.ﬂlv..h-.l: -

ey De nore sensitive, the Badische method
In order to evalusic doth zetlods ve recomeend

e toxicity af in-process materials, tdese latter

4 beg after oral taxicity has beer determined. Yor thls

firse Ute orsl LD50 studles vould cost sppruximstely $300.
Sudbsequent adnegen studies ca these materials sre expected 0 cost about
. $6,000, hovever, an sccurste estimate $s ROt possidle until Stage 1 13
complets. P reticn of the sarples ancd subsequent analysis 18 estimated ..
- to cost $500.
.l.\.h.- - ‘-. ~.~ u -L h * \q.nl-\
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l'o . ' ' '
." *
%}j . ¢ L D:a - Syathetics R X Bovezber 18, 1955
lf.'i1 .- T §
PR IR n-. &tul of Mdtache das agreed to bicassay omnl spiked saxples
'_-"i;" “ f ° %0 permit ecmparisca of reeults vitd the gas chrumatographic deteraination [
_.,'_'5:;1 7+, ¢lexin and with the Dov ear painting procedure. To pernit thls stuly ve
"!?:':' Mlt_ﬂ“ﬁp#“d‘&&uﬂuoﬂoﬂm-hywx dome .41 %
70 - r oy 1 22
e Buadard 2,3,5-7 ac1d mpiked vath 0; 2, S, 10, 20 prm dxia. | sl .k
PN AN a2l P L2
Flazt greds 2 o8,5-T acid vith & Xnovn dloxin ecutent. - ") e~ ] @ o
- - al ’ !l
Plaot ;r\do sodim tﬂ.:mrvyheuu spixed vith 0, 2, 3, 5, 0 pm “4‘. o :;,
'y} LR 54

o2
;'\
23
\.

‘ doxta (bucd . !chu.nhm)

]
: — . .Jc . b
mm-w-muuzu. . Lmm A - F g‘ T ey, -—.,S
. Lo ~rtTile B Ly’ = {~ .. 5 o
Phat cale mﬂ. ester of : 3,5-7 scid as § 1bs/qud. { Ry ! E: i , e ")
* -* soluticn in xylene spixed v:za 0,2, 5,30, 2 ppa dicxin, ) W
j;‘, ' :)‘-" Approximately 10 g=s. of each sazple should be prepared. for sadip- . o .:. 3’
g G\J“ o0t t0 Ir. Oattel e=d the reominder retained for future coafirning tsats -, AR A
4 1 ccnducted Uy AMo-Test. hemical asalysis o the spiked sazples woull de \‘ t - . y ¥
Qs M= <22+ pequited after tie Blalogical testing demcnstrates plysiclogical activity. 34 BRPE 3
‘ . - Lanpumalt s R BPRER A
] Lm oral toxicity dats cu sodius trichlophesate, 2,&,5-‘1‘ acis azd S5 A ol
finiehad peoPpl estar forculatics should de begun praptly. Approximately ce L B
. %0 gms. of esch matarial should de sent to Dr. Joswph C. Calandrw, * g
Industrial Afo-Test laboretories, 1810 Ira:m-;v Road, Norwxbroak, Dlinois. O Y
Ry 5

Dr. Calandra bas & agply of dicxin.
After ese prelimicary tests are conducted we vill establish e more

*Y
’in
'
J '
/.‘."-2 ‘QZ‘ .

. eczprebeasive progoia for the evaluaticn of kazard Quring manufacture asd :
i3 the product ss {t vould de used By tha custcmer, Without these pre- : \_' o 3

. lainary data & test progism would be unnecessarily expspsive. .S : R
’ /,_/ -~ By on . } . . o B 5 n
——— 4 et L

: . - Q3643 }

GED R D G D TN W 6 A
. D 2 )

- g, ' <L EY ey N
T ’ L L8EUS
‘ : — - v




r lzlégg
E igl t‘gg |

ﬁ%,‘g
i g?EE‘E ;;siéil
535{ P

!i* Egnigi

!z
I F -i, E
!{u

E‘r

‘i:

1t i-?a E!
|§E

’ ﬁ
e o
AT ama

“ ey
‘3‘8
{ssL




o 20TTIA 3 °3 °&
BRRALT - wig = 0 oag

TreMy 7 °¢ °&Q My
SITILLST » YT v At
S o AN 9 °f 43 IR




° Mwas LT

R I
T P R SN ’ ; el
* \

ea D dmaand,

m 03 v A" P
<voz JRBY Ly 2 e
[ - T e : Y s
e e e e :\3 }
S :
o F" oo
(. . e (L B
| cm K . : ”‘":"."" e
= F\I N '-"."E.--.J_-"' ’ : ' Lo




STATE OF ARKANSAS

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY

3001 NATICNAL DRIVE P. 0. BOX 9583
LITTLE ROCK, ARKANSAS 72219

501 371-1701 WATER

501 371-1701 GEN. OFF.
501 371-1136 AIR DIV.

501 371-2130 SOLID 'WASTE

MEMCRANDOUM

s 2048023 Ptnnﬂ‘N

Media: Air, Water, Solid, Hazardous Sy oo 0,
ous, Juee Ay
Sort: Permit, Compliance, Legal, (Lf:s‘cu

. 70: " Governor Clinton

\ FROM: * Jarrell South 'vs

DATE:  Hovember 26} 1979
SUBJECT:  STATUS REPORT - VERTAC AT JACKSONVILLE
S ——

o ——T e

The Department is now in the process of attempting to bring together

some "loose-ends” concerning dioxin (TCOD) contamination resulting from
Vertac's operation. Some studies which nhave been conducted under EPA
sponsorship have yet to be completed and reported. Some of the Department's
monitoring efforts have been deferred in order that other federal commitments
could be met. It is anticipated that monitoring/analytical activities

can be resumed by late December.

A meeting has been scheduled for Movember 29, 1979 involving Vertac and
the Department. Topics of the meeting are to include: (1) Status of
2,4,5-T start-up plans, (2) compliance with the Department's order, and
(3) discussion of monitoring and analytical efforts of Vertac, EPA and
DPC&E. I will update this report after the meeting on the 29th.

N

Jacksonville Sewage Treatment System
/ ’

The oxidation ponds of the current wastewater plant are contaminated
with TCDD. Jacksonville has completed initial plans for a new
system which would by-pass defective collector lines and the old
wastewater treatment plant. The plans were completed prior to the
Vertac incident. However, the Air Force claims that it is unable to
participate in the funding of the project and, as a consequence,

EPA will not receive the plans for review and subsequent funding of
a construction grant. (Typically, EPA pay 75% of the construction
costs and_the.-community-pays—25%:)

Senator Bumpers earlier this year was talking about a special
appropriation to the Air Force in order that we could get the

project moving. It is highly desirable that we do so because we

can then isolate a portion of the TCDD problem. Your assistance in
geTting the Air Force or Congress moving would be helpful. Alternatively,
the Department could, according to EPA, sue the Air Force. We

stand ready to discuss the issue with you.




Governor Clinton .
November 26, 1979
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Meanwhile, Jacksonville is proceeding with the construction of an
interceptor line that should eliminate the problem of overflowing
manholes in the residential area jus» south of Vertac. This may,
however, creauy problems at the city's existing wastewater p1ant
and r that the p1anL be by-passed dur1nc nigh flow conditions.

will be watching the situation clos

Ambient Monitoring

Earlier commitments to EPA necessitated suspension of much of the
Department's monitoring of soils, sediments and waters for TCDO.
We now have a backlog of soil samples taken from the residential

area surrounding Vertac and hope to be in a position to start
working on th e—latter-part of Decembers _

The Denartment has conducted some rather crude air sampiing on //:)
Vertac's property. The finding has been that TCDD adsorbed on G.NU 2
particulate matter (dust) collected by our sampling devica is in '\

the same range as we have found in 5071 samples on Yertac's properiy..

We are expecting a set of more sophisticated sampling equipment

from EPA to install and operate both on Vertac's property and in

the surrounding residential area. We hope that EPA's equipment

will give some idea as to the size fraction of the contaminated

particles. Such information will provide better 1ns1ght as to the

health hazards involved.

Site Cleanup

Vertac appears to be reasonably on schedule with requirements of
this Department. Paul Means has sent an inquiry to Vertac which, in
effect, provides a vehicle for final determination/reconciliation
of Vertac's compliance status. This will be discussed in detail
with Vertac on the 29th and a report submitted to you.

I am very interested in establishing a erosion control program on
Vertac's property. .Such a program will reduce wind blown dust -
(contaminated with TCDD) as well as reduce the continued contamination
of Rocky:Creek and Bayou Meto. Before finalizing the elements of

the program, I would like to have benefit of EPA's recently completed
soils and geology study. The report of the study is now in preparation.

Ana1ytica1Lguestions

Our contacts within EPA continue to alert us concerning analytical
questions. These questions impact current understandings of the
biological half-1ife of TCDD and the potential for TCDD to be
degraded under varying environmental conditions. At issue is the
extent to which TCDD is bound to soil particles, the stereochemistry
of the TCDD molecule and "active sites" on the molecule.
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If you desire, I will provide a detailed explanation of the issue.
For purposes of this report, however, I am merely alerting you to
the possibility that greater TCDD concentrations exist in soils and
sediments than previously reported and that the TCDD half-lite is
longer. than previously estimated.

Resumption of 2,4,5-T Production

Vertac continues to hold production of trichlorophenol and 2,%,5-T
in abeyance until such time that the state and EPA approve proposed
plans for containment and destruction of TCDD.

In a confidential report dated November 5, 1979, VYertac summarized
the results of various laboratory scale experiments for clean-up
and destruction of TCDD. The report also contained flow charts
depicting how TCDD containment, cleanup and destruction would be
accomplished, using the process described in VYertac's patent
application. It is unlikely, however, that the depicted procass
will be placed into operation because the report alludes to an
alternative/modified process which Vertac has developed which
achieves a hundred-fold improvement in TCDD destruction efficiency
(to 99.999%). Presumably, plans and drawings of the improved
process will be submitted to the Department and EPA atter Vertac
completes amendments to its earlier patent application.

I have not received comments from EPA concerning Vertac's November
5 report. Delays are expected because EPA's principal coordinator,
Bruce E11iot, has been stricken with ulcer problems.

EPA and the Department monitored some of Vertac's laboratory-scale
TCDD destruction runs. Samples were split between the Department

and at least two EPA-sponsored labs. Although the outside labs

have not formally reported their results, preliminary information
.suggests there is substantial agreement with DPC&E's data. Based
upon the foregoing and based upon the Department's analysis of
Vertac's more recent destruction efforts, I am convinced that -
there! are chemical means of destroying TCDD in Vertac's waste through
a dechlorination/extraction process to a level Tess than 10 parts

per trillion. The Department has not confirmed the identity of the
products of the destruction process. The identification may be
accomplished by EPA-sponsored labs.

Vertac maintains that it is capable of installing and safely operating
the equipment necessary to contain and destroy TCDD resulting from

the production of trichlorophenol and 2,4,5-T. Vertac officials

have discussed the possibility of securing an EPA grant to assist

in the processing of stored waste products and contaminated soils
and.sediments. EPA appears to be favorably impressed with the idea
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and would, in my opinion, fund such a program provided that it was
satisfied with the chemical destruction process and provided that
you fully supported the project. It is anticipated that the project
would include, in addition to the chemical destruction for materials
containing high TCOD concentrations, physical separations and
biological degradation of less concentrated materials. Pleasa

note, however, that biological degradation has not yet been proven.

Vertac maintains that it will not be able to afford the installation
of process equipment for the chemical destruction of TCDD unless it
is permitted to resume prcduction of trichlorophenol and 2,4,5-T.
I am not sure that Vertac will be able -to afford the safeguards
that will be imposed if production is allowed. Unfortunately, that
///Mﬁ41 remain an open question until such time that the epgineering

P

;:T\‘rogresses beyond ptuat——stage:

continue to recommend that Vertac not be allowed to resume production
of trichlorophenol or 2,4,5-T unless (a) the destruction of TCDD-
containing waste can be assured, (b) both the production and destruction
processes can be adequately safeguarded, and {(c) Vertac commits to

a phased program for the destruction of stored waste products,

including highly contaminated soils and sediments. The dimensions

£ the phased program would necessarily be dependent upon the

deg a\gf_igggzil support obtained. /

While the conditions described in the above paragraph are necessary,
[ am not sure that they are sufficient. Broader questions concerning
worker safety and environmental impacts relative to the use of
2,4,5-T must also be factored into’the equation. Studies being
conducted outside of Arkansas may eventually provide guidance.
Recognizing that the fate of 2,4,5-T rests primarily in EPA's hands
and recognizing the federal resources and responsibilities in the
field, I would be hesitant in-attempting a ban, at the state level,
on the manufacture and use of 2,4,5-T. Until Vertac forces the

issue by finally submitting detailed plans and specifications for

the containment and destruction of TCDD wastes, I do not feel that
the state is obligated to take a stand. By then, better data could

e available.
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STATE OF ARKANSAS .~ “)__&ﬁ/ld

OFFICE OF THE GOVERNOR . E o " Bill Clinton
State Capitol { Governor
Litle Rock 72201 : N @\\‘ &\ e
J 0, 1980 "“‘“cy*’
anuary 10, “‘“ﬁ " /

Mr. Jarrell Southall, Director
Department of Pollution Control & Ecology
8001 National Drive

Little Rock, AR...co =t

Dear Jarrell:

On Monday, January 7, my office received a telephone communication from
Ms. Adlene Harrison informing us that a letter was forthcoming with regard to
\ the problems surrounding the cleanup operations at Vertac, Inc. in
Jacksonville. It is very_important that the contents of the letter not be

. discussed, at this time, with anyone other than members of our respective staffs
\and the staff of EPA.

\

incerely.,

BILL CLINTON
Governor

BC/SS/hnj
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@ THE DOW CHEMICAL COMPANY 7

WOLLANEG. Sremidan 400

-

December 2

Emil £. Christofano
{adustrial Hygieaist

Hercules lacorparated
Hercuies Tower

910 Markst Street
Wilmingtoa. Delaware 19899

SDear Chris:

This {s a delated reply to your lettar of October 6. 1968, A delay
in replying is {or two reasens. First, | waated & chance to
- avaluste some of the 1nformation we had to see how it agreed with
your coaclusions and secoad, to consider further, the advisability
of publication of such iaformation at this timae.

oo

la regard to the (irst question ] am not at all surprised at your
coaciusions with regard to the liver fuaction tests {or we have
obeerved essentially the same inconsistency in respoases. | de
aot balieve this is uaique {or the acnegen you menticaed for [

" think it is true of many other hepatotoxic substances. I feel quite

. confident that if one wanta to rely oa such tests, thea 3 good

" sigsed group of animals would have 10 be used at each dosage level.
Individual variatioa is simply too grest to permit usiag the data

" from small groupe. Ou the other hand we have seill found that the
rabbit ear teots to be quite coasistent and evaluatioa of perhape
three animals seems to give us very good assays.

i

p ¢

Ia regard to publication [ am aot satisfled that we are ready to
publish os the subject yet. I think this requires a comsiderabdle
. amount of thought and premoeditatioa with regard to pesaible
consequences. [ feel that it would be a mistake to kick this in the
" public eye until such time as we have answers t0o obvious questioas.

o b= —

Beeot wishes (or & Happy Holiday and a Proeperous New Year.

Sincearely yours,
P4
V. K. Rowe

Biochemicat Research Lobdoratory
{403 Building

v
KR,ce ho:'-)\-"
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The change ere neither well correlated with dose m

- \
anset and duration, even ia anumals ohovM:;mﬁeang effects

Although some positive results vere obtained with dioxia itself,

the uwsefulness of this technique as a dicassay for the presence of dioxin

is questionable.
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 HERCULES POWDER COMPANY

INCORPORATLD

JACKSONVILLE, ARKANSAS

FIRST AID
FOR
CAUSTIC "MOLIOCHLOR'" PHEROL

If splashed with any of these materials,

1l.) Go as quickly as possible to a Safety Shower.
2.) call for help on the way.

3.) Get under the shower.

4.) Wash repeatedly with water. Rub lightly over areas affected
to hasten the removal of caustic or monochlor,

5.) While being rinsed with the water, have someone help remove
clothing which may be contaminated with the splashed material.

%.) Wash for at least five (5) minutes. Continuous washing and
rinsing with water is best for the removal of caustic or
monochlor, or solutions of these.

For phenols or phenol solutions, after flushing with water
and removal of affected clothing, pat dry the areas immediately
affected -- do not rub -- and apply a generous layer of glycerin.
Allow this to stay on for approximately one (1) minute and then
flush off with water, Repeat this at least two (2) to three (3)
times, Finally, pat dry and apply a layer of glycerin.

If any of the materials are accidentally splashed on the eye
lids or into the eye, immediately flush with water, using an eye
fountain. If splashed generally and incidentally in the eyes, rinse
eyes while in the shower., Never rub an eye to help remove something,
only flush it, Have a helper hold the eyes open if you find it
impossible to force yourself to do this,

Report all accidents to supervisor or have soueone do it,
Remember §

Prompt Flushing with Water,

Removal of Affected Clothing,

Care to be sure that all body areas are washed, otherwise

an area may be overlooked which wmay cause more trouble
than the area first noticed,

AESidwell:bg
11/21/63
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. M. Zagen - Symnthetics

0000342 k»

-  Fotumn to '
Be--erst =70Y .. VWilningtan, Delavare

ceressrs LT3 pabruary 2{&, 1956
Coehh f""".': .
10‘."'. 'r":...:;o Ce & s %}
v el & - ,f_;.o:‘l
"—““ va ¢ ¥
. : o ' s .
™: H. E. Vilder - Jacksonville { o C V

FRXM: PE. E. Christofons - Medi:el - HEooe Office
I'd 1ike ¢35 axpress

ion to you end Dr. Sid
the tine and cffort ysu spant the plent cfforts (n menss

constraol. There has teen a maslied improvenzat during the past year and i
the progon continues at this rate oven minor problems vill be wnder
c:atrol. One potential haznrd ctoms fronm the use of o.pplied cir cmcis
vhea clecaing the Sharples centrifuce. Under ceriain circumstanczes (¢t {s
Daz3idle to generats carbtin conoiide in 54) lubricated air cscpressors.

If oo breethe this alr for ecteaded perinds thelr acuity might de
irzaired, but the cffects vould nst be pronsunced Lif the breathing air
2on*cined less then 120 ppm of CO. ter=ination = the CJ content of
treathing cir {3 justified, and the encloscd litescivse descrides & sysicn
for onit.-ing dreathing air.

De. Zaves and Me. Chelsk (representing the IAC > foastvility—study
tes) appcered satisfied vith thae precsuiicns t&m&ab

illnecs at—Jacksoaville. They noted a unique opportunity to study prssidle
teal‘h-irplicaticas Becauce this plant 13 the oaly sme cntimzly devoted to
shenaxy herbicides. They ers oot avase of occupational illness assoziated
vith the sanufazture or uce of these materisls tus they vill srobably
recxroead o more thorough study of exposure to rav mnterials, sslvents
intermodiates cad finished produciz. In additizg they would like to see
cooe oedical data such as wing analyzis. Their rcport vill be seat to you
wvihen 1% is recelved. —

appreciat

‘ Dr. Sidvell agrued to fomverd commles of £,54,5,-T produstim strecos asd
1| recycle or waste streams., One pound of eazh serple chould de seat to J. J. Ford
et the Ragearch C.ater. Those sezples vill thee B¢ used {3 pregaricg ocuvesiel
for test ty tisaczay techniques for chloracne or EP reienticm.

m:wb o
Dneloesire |

Ner. 1376 200M 1-43 13332
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San Bagen . 6YnCA-c s
Co Le Ditin = S)ymideting

Astn: M. A, L. Qlsweld
Je Go Xuridela « reml

; Le Co McGer « Medleal
NOTE TO SASNVILLE ARANSAS AT "IE. Ro: e te?

on Jaly 9, 1es, M. Barl FParthas of Doy Qiemicel Company ‘=2lenhosed
Be stating hat he wms calling &% he requers. of Nr. Jonali Ialavir, Vice<Presidamt
of Dev to fajuire how rericus 1 onsidersd the chlarucne problem iz relatiom ‘o
the consumer use ef Jy5,%=T¢ Whar 1 suggested el Be should ddscuss "his vity
Eerzules malaganent rather than vith ae, L» etatad that On the advice 02 thelir
toxfcalogistr Dov has gone. 0 grest exp=nse %0 alter °heir sanciac’wring
coniltions 10 Srder to produce O,s,%«T aciZ vhizh Ras lecs than 1 pm acnegen.

Since severnl acn hs ag- v hal aade availlabdle 3 all cther producers
the same data Waich ccnvioend thelr *exi:0logasts O se: an latermal specification
of 1 ppe on ‘e acid, they hail assueel that th- cilier Producers would “ake
simllar acsicne On the daria Of their chemical amlyses, “hey are convizseld
:hat £ 2ne else has done amything o rezove e acnegen from cheir &,48,5-T and
i ecaseJuenzly, they wanted Ky cpirnion vhether they had Deen mis-~advised Dy ~hefr
N - own roxicolagiczes.

3 1 sdvised Mr. Farzhaz thaz I {3 no* thiak this was & proper Svesticn
£2r Be a3 that he should seex cursile advice Zrom a private ccnsultant Lf he
doubted 'Re aavice ¢f his cwn wxiedlcsinse I printed cuz that cornsideradle
iodividual professicnal Jud.ment wuld te invelvea in eszablishing & specificazion
¢ Wis type Decause all cof he i=porant factz are nSt LAOVE.

—
He then riated the: v wvas ex‘resely frighternes thas °his sizumtion
nigh: explode. They are avare hat ‘d=ir campesitcrs-are-marveting—cil;5-T-vaich
satales “alarmiog amounts” of scnegern and If the sovermment learna of this the

— e I

le {ndustry vill suffer.

I advised M, ac that Ve shared his {ed -vere not eware cf his

allegaticn that the ccmpetizors’ prodUTtaz—werv haZAXCOus, He asked !f Hercules
had established an incammal specification. I stated that he should ilscuss hls
witd scmecne i our manageRent and referred him to Mr. Crpeland. 1 reminded hi=
that ve 2ad sxperienced great difficulty in condusting the analyses for <he
acnegen by *h¢ Iov procedure, anu that only vithin the past fev vears, folloving
8 vizit of cur chexis:s to Midland, have we been able 10 cbain any uzeful
Soraaticn. J suggested At 12 he vanted any additional informmcisrn on his

protlem Re shoula talx to Mr. Ccpcland. He acx-~d that he be irancfurrel I3

Mr. Copeland.

(As~er the call vas srunsferrsi [ learned thet Mr. Copeland waz zus of
<own ani Mre Marniaz lef: worg that he w il: call on Monday, July 12).
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Meiical O partsent neRCUAES

He Be Woller « Jaczscnville, ArRe

They are parcieilarly fearful ¢f a Congressional™ ~ /-
{okes-igaticn and excessive restriciive 5 W
which el esuls.
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Highly Toxic !mpurities in 2,4, 5. Trichlorophenal

On March 24 Dr. J. P. Frawiey and | attended 3 meeting at the
Dow Chernical Company Biochemical Research Laberatory at the iavitatien
ol Mz. ¥. X. Rowe, Assistant Director of the laberaiery. At Ulalmecting
we were informed of Dew's f{indings relatingte highly Wnic impurities that
may eccur in 2,4, S-trichlorephenal. Metheds for detacting Lhaae iimpurities
in 2,4, $-trichiorephenel and preducts such as 2,.4,3-T ware aise given.

Dow 2..3431 that s change in their manulacturing process cavsed

the sppearance of ¢ \nﬁuoao:- in their .-5!0\\1\'!3- Plant parseanel
have showa mild 1o severecases of oZOngu\ﬂ\aancaaco’n. of enposure
58 small -Bocu.No fars \?o.?-r;io:n!rn,a-d {from chloreacne may
Tequire severaiyea s there ie ﬁnu-.vphniq/v Since Blagnesing-the—
csuse, Dow vs-\o\\.s [led_its_precess_and bas besa ovonu:’- without incident

for the pastr (ive menths.
— i

Dow says that their examination of their oun snd competiters
2.4,%-T products shows that seme may contain whil they term "surprisingly
high' amounta_af the toxie impurities. Their snalysia of Hercules 2,4,5%-T
has given 3 low value for these texic impuritins. 12 view of the serious
preblema that can arise from the presence of sven minute acl.::.alo.oa
such impurflies, | recommend-that-a-program designed te ssamine_snd
| test eurTent production of trichlocophenal and TCP precess waste be started,

= LA b and T

4nd that & system of sample_retestion_ aad vaq.m.n iqiting ol TCP and/or— .

J

2.4,%-T be set up lor {uture production.
o 4 L

RS
.

g -\ .

: -

4 .
' .
_ -
. :
]

~ PM o




« 2 o

RSy 2 N

REACAES POWDER COMPAN
hd OB S -

FROM:
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M. J. M. Lagan
Msr. R. T. Yates
Mr. J. H. Neal
Dr. J. P. Frawley « Madical
Mre. J. G. Kuniheim - Lagal
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Mr. . .0. Caopeland, Jr.
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Thore 10 evidence that the 1, 3, 7, § {semer and other cleesly related temic
compounds may alse be precent, although in smaller qguantitics. As limle
a8 four micregrams spplied ia 0.1 ml bensene 4o the ear of 8 Wt radbit
will give-s.charsctoristic shin respense {felliculitis). Mulliple applications
(up, e 23] ot daily imtarvals s2ow 2 ve-fslliculitis-effect level of 100 parts
v.& dilliom, \F sdditien % the skin effect, —.coﬁ!nﬂau.ﬂﬁl.\.\aun-/. -ond

4 ng-effect Jével based o Uver respense has B0y stablished.

Lved vigetous washing of the shia fiftees sinutes after spplicacien will nee
preveat damage, and may pessibly eshence sheoriticn of the material.
Theoa 15 sema evidaace that 8 is systemic.

. Asalytical mathed for the datection of the impurities is based ea
880 chromategraphy. Usisg & fame issisatien detector, Dew has estabiished
lewer detsction lirnits of 10 p. p. m. in the wnssponifisbis ¢ils {rem
No‘o .l“n‘- i ~ ,‘- M. ' “o 00 ‘O*n'o ““. ‘0“ ..‘1 o - .. ‘0“ :‘u
1t is Likely that the methed can be further refined to give eves lywer Umite
of datactisn. Upon our request, am analytical refsreace sampls of
2,3, 7, 8-tstrachioredibense-p-disnin wes furnished by Deow.

Plant waste {rem the TCP precess ia the Dow eperation is sow
being encapsulated and buried.

{ weuld 1{he W discuss this marter with you ot an early time.

| € ¢ Al
ﬁ |
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The chief tenic impurity identified by Dew 12 2.3, 7, S<trichlore.
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« ce: Mr. Paul Mayfield - Executive
HEACULES POWOER COMPANY br. Lemer c. MeGes - Mogieal
‘ Mr. P. J. Reno - Synthetics
Mr. R. T. Yates - Synthetics
- Mr. C. L. Dunn - Synthetics
- Mr- Jo “c &gm - Sy‘ﬂthetics
~Mr. H. E. Wilder - Jackscnville
Mr. A. D. Sidwell - Jacksonville (—
Mr. Ashworth Burslem =\Advertising

70: Y. Johz G. Copeland - Synthetics Department
TROM: John 2. “:;avley - Medical Department

Repc;rt of Meeting with Dow Chemical Company on the
Toxicity of Trichlorophencl Impurities

—

e

S T
Ac the invi+tation of Mr. V. K. Rowe;» Blochemical Research Department,
Dov Chesical—€orpany, Mr. C. L. Dunn and the writer (along with representatives
of cther TCP producers--see letter attached) met in Midland on March 24, 1965,
to discuss impurities in TCP. :

~ Mr. Reve and Dr. Holder of Dow reported that 60 to TO employes of Dov over

TC? operazion. Chloracae is.\rd’fs’fig'.;rin_g'disea&e,-i'nvolﬂng blockage and inflammaticz
Sf the sebacecus giands of the BXid, partic ly of the face. It is believed to

be a syéienlc disease and requires several years after exposure for the comndition %o
disatpesr.

Tov has conducted considerable research to identify the cause of this
cendizion and has concluded that several impurities, sometimes present in TCP, aTe
Tesponsible, They have identified one of these impurities which they believe is
the principal acnegen--2,3,7,8-tetrachlorodidenzo-p-dioxin. They have developed
(ani supplied o all attendees).a chemical method for the detection of this
Tacerial woich Is seasitive /to 1\ ppo (gas chromatography and flame ionizazion).

. There was considerable cussion of the clinical aspects of the dissase

and <se toxicological research Dov has conducted. In brief, 2,3,7,8-TICDEC has
een shown 0 produce the disease in Tabbits at a concentration of L ppm after
ne appiication of 0.1 ml to the ear, and at & concentration of O.4 ppm afzer

elsnt applications. No evidence of the disease has been produced by concentrations
uP 0 20 ppz for a single application and up to 0.1 ppm for tveaty-five applications
<3 :_'abbit ears.  Toe compound has also been demonstrated to be a potent liver
icxizant by oral or skin exposure. As little as 0.017 mg/kg is lethal to
Tad3lils by the oral route. . _

) zplb\r tas analyzed cocmercisl samples of TCP of all producers and has found up
=9 €9 Pp= of 2,3,7,8-TCDED in scme.' In finished samples of 2,k4,5-T-acid they
rave sound wp to 10 ppm. No Hercules sample-analyzed contained any significant
fcmegen. Dov has reduced their TCP capacity and is checking all production to
;e ces-a-n that It coatains less_than 1 ppm 2,3,7,8<1CDED. Currently, Dov is'~
<Ty:23 81l wasies and contaminated zaterial from their TCP plant since they are

\ Lo
5. Y 13010
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=5< pcsitive that burning will completely destroy the acnegens. Dov's intention
iz requasting this meeting was to infor= all TCP producers of this information
so thas °-e3 can take steps to control the quality of their TCP production. A
sz=zle =7 2,3,7,3-TCO3 for anralytical tontrol vas supplied to each company

T:e/Y‘"1lgan State Deparizent™of Zealth has been consulted on this problem

-sé'c. -gbo:,rexatfansﬂprobrems Sov suspects that the Federal Governmens

nas TIITTE ava: aware—ol- e—proh;gz, -:’HE:;‘“‘“-—~___f LT e

———
o ——

-’

— I: 'ec~::e:d—‘52:/ﬁercules take i==ediate steps to determine whether any
" agnzgaens are formed in our TCP process. Th_n/a ould be determined by chemical
anzlvsas and biological assays. If axy suth materialsiare formed, ve should
cdeze=zine tha fate of these materials i3 our plant--vhether they are chemically

dastroyed, burned, or discharged ia the vgf%g_;;:eaﬁ} etc. We should also ccensider

the Zesirabilicy of constant monizoring of\our TCP or 2,4,5-T-acid production by

”ﬁ"""

e=izz2l Jezhods to protect against lllegitimate claims of acne from users of our
Z2,,5-20 producss.
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Dear Profwssor Oettal:

tast Saptember (1963), during ay visit o your ladorutory, we disevssed

the lmsards assoviated vith e production of trichlorophiencl. 1 reviewed
with youw the recvnt oases of chlorucoe {a the United States and you revieved
the yreeastioas taksa ¥y Jou 0 sssure sgainst & rvpetition of o similar

< €pidexis exparienced ¥y MIY. Oue of your moet helpful commeats wag that
you amalyte &l skipeeats of iscoming trichlosvpbencl for chlorscaagess by aa
oral ret Mologissl ssmmy procsdure wieh you Mave developed. You alme ofTered
W sssny somm of our smamples acvording e tiis procedure.

In uy letter of Decamder 24, 1963, 1 tadicsted that w would sesd Lhese
onaplas 18 the sear future. Jor s combination of romecus, it Mas takes us
mtil sov 10 sssembdle the maplas Wiich ve consider moet appropriata. Yo .owe
sineerely Mope WUt your offer is atill available to we.

‘v ¥

"e,

0 F S
. s

On the ssswption that you vill still Do sdle to perfors Wele assays,

ve shipped 18 samples (10-grams each) of phencxy Merdicide finished

and istermediates encountered 1a Weir maufscture o Mr. Riss Dicloma

Ingue Office. VYo Mave asked Wr. Diclema to contact Jou to arrunge &

tine fOr pervocal delivery of thess maples to you. Ia edditios,

- — mve o amll sample of 2,),7,8-t0trechlorod ! deaso-p-diczia, vhich tan
o & stasdents e ———

Werever putbhi thess sanples have deew asalysed for "tiozin® comtamt
¥y gas chromstogreply, sad we will be very glad %o ezchasge this iaformtios
with yov 18 sa effort o deternine the relisdility of the chromstographie
Jrecudure. JSowever, you should ssaume that s of the eamples costaia m

<Savectadle "€1821a"; others coutais from 1 8 25 ppm sdded “dioain® sad sudere %
osutaln kaowh sonteatmmtions of “disxis” wiich developed Lh maufeetury.
. i

The somples are ladeled aad llentified se follove:

|
L

i

(£l

Samples TINSETAAL-1 Standard 2,8,5,+F Acié vith added Dicsia
o -3 . -
N t ]
3 . .
.’ » -

hJ1430 <
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Professor 1. Osttel . b Page 2 Muly 28, 1966

Baaples D520-56-8 . Plast Greds 2,5,5-F Acid vith Laow Dissis
-’ : ’ ap—
Samples 015280551 © Piant Orede Sodiva Trichlorephemate vith
Mdod Diozin
Q - L J
L L J
3 : :
.s L -
Sanples 115260-36.1 2 Btayl hexyl sster of 2,4,5,.T vith
: Added Moziz
2 . :
3 .
J L ] L]
d’ - L ]
Saaple X15260-56-7 loaapurunc frection m- plaat precess
Sasple X15200-56.10 Pere t.s.t.l-uwmmu-u-,-‘m

T™he samples of sodium trichlorophenate (X13200.55-1 te ¥5) cnn bo mure
easily dandled 1f liquified by deating to 65°C. The sespls of monmponifizdle
frection ean M liquified st 50‘:.

T am certain that there hnmm—unwxumuwo these
mterials vith appropriste care. It is decause of e bs of
ta«a -uru.h uu ve_are armaging for perecaal delivery w you ¥y

Yo also plas te nt-vt & dologicel sssay by derml administration o
Tabbits vith some of these ssmples. Ve vill W glad to compars these results
vith yowrs, when my are awmilakls. :

At e tine of q visit to your ladoratory, you tedismted that you wuld
Ltry to locats & copy of your complete report oa the shlorscae epidemic waich
| securred st MEP {a 155). BSisce Sercules has sever experienced s csse of
thiorscoe, vo wruld spyreciate reseiving & eopy of that report, vith photographs,
0 Umt our Jeopls Right Detter sppreciats the gotential effects of sarvlassaess.

«  If you Mave say questions adout Lbess samples, plesse comtact ws. Let ws
hops ttat tArough this seoperstive esdesvor, ve cus Wth Pprovids detter
protectiion e the anployes of otk of eur companiee.

Jest Jersomml tegards.
' Sincerely,

9 m""’ m.0.
C’utl’ Toxicologlist

JrY/eavw hO 45
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T I Wil leave Umt WXNT e Uaerviiea,
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Preflesser L. Wwtiul

Pearsarel. Inst, der MiT A, G,
. Scawantualer Aller o

o7 Lacwi-suafce

heln, Levtsenlan.

}_ © Dusz Prefesser (mttel:

] Tusis you vory nue for eallir  te wr attentian the articic or

I ecopational acse salch was M lissec A Pawlo loncece, louicius wtaces 3, 325427
(1vee). Nz, Helensn forvardel 8 ¢o,y t9 Be and o¢ Lave irsnsiated it iate b ilna,
1 = eaclesis, 8 cv,; €t tre Lo lis. traulaticn for your filee,

1 egree with you that this pw;ori {5 very disturiic,. Thre. prewucts
are aratisned in t.0 Zepert: Allles, Lstorone gad Swdil Bec. fillers. Wdllex i3
ssuufactured by Creen (ress Preducta (of Canada), 8 vivision of The Rervin-8illiems
Conpary of Cansda, Limiter. tufrraily siller cutains 2.4+ 20?2 Mewds Wt in
1) it axy hewe emtaines &,4 5<) instes of cjcarws. acmds is 3,vedic.lore-c-
oetiaxybengois sede. Bince Lids €07 a0y @l NI ranvfectun o,4,0.7, Lie” emale
have purcases 18 Yo 8.7 & ¢ of 707 Beveral difforvnt zezulacturers.

Leterune 15 8 a8y el ¥y oOu Lo -i6il .0 o te Jeseri e & weriety
of Ldeocizy betolerer futecdbtlicn, .o 01 b.ic. contain 3,4,5¢1, T8 'Siell sev.
Lillers” alse esuld descrive ary MerT8cdl. fer - joidel wols =) of B3 Lit geatais
Se8,3¢1. 10 0UZ mneleu t 2oll s Aot mscufaciurs 1,4,.5-1 80 thelr weed Lillers
esntaiain, 3,4,35.T ssule Rave teeu pure.asce 305 aiy of Loy sasic Preducers.

W '
" v.-n .’T' .o

-y o

S ) Consorweatly, the seurce of tue 1,4.5-T whic. prvswmauly vas lawiwe.

fz. these axpesures carnct Lo fémntified. 1 2awe sont 8§ co,y of the aen¢ article to
3 o N A, «ime of uan, bt ] aaws aet RNCine iy coments fres 4. .
i
t
]
1
i
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STATE OF ARKANSAS

_ OFFICE OF THE GOVERNOR - k@@ éy . Bill Clinton
o State Capitol i \ Q ~ )
S Little Rock 72201 , e

Governor
"._ &%mﬂ“@o\‘"\ ) .
January 10, 1980 2 ;

Mr. Jarrell Southall, Director
Department of Pollution Control & Ecology
8001 National Drive

Little Rock, AR ... - - “

T

Dear Jarrell:

On Monday, January 7, my office received a telephone communication from
Ms. Adlene Harrison informing us that a letter was forthcoming with regard to
\ the problems surrounding the cleanup operations at Vertac, Inc. in
"\Jacksonvﬂle. It is very_important that the contents of the letter not be

\ discussed, at this time, with anyone other than members of our respective staffs
\and the staff of EPA.

\___

incerely,-.

BILL CLINTON
Governor

BC/SS/hnj.

19021
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Qbjective

This is the report of an investigation to determine the 2,3,7,8- //
Tetrachlorodibenzo-p-dioxin (TCDD) content of 2,4,5-T and 2,4,3-T
. . (TN

butyl and 2-ethylhexyl esters manufactured by Transvaal, Ig;,‘at-~";7”

Jacksonville, Arkansas.

//(\"“Thé compaund of interest, TCOD, may be produced as a by-procuct

in the manufacture of 2,4,5-7, and is of significance due to its
\

a]]egedihigh toxicity to humans, N

The objective of this investigation was to determine the &mount .

of TCDD produced in the 2,4,5-T and its buty1l and 2-ethylhexyl estars

— e —
__Manufactured by Transvaal, Imc. oo e
Results—and Conclusions o T —~‘M“\‘“\\\\
/' The analytical_method developed in this investigation was based /
/ on methéds-by Dow Chemical Company, Hercules Incorporated, and D. A. /
ETvidge.] | -
Samples o7 2,4,5-T acid were dissolved in aqueous acetonitrile
and extfacted with hexane. Thé extracts were concentrated and then
analyzed for TCDD Dy gas chromatography using a flame ionization
-detector.
zd & praliminery sazoniticezicn

Analysis of samples of estars invclvy

procedure followed by extraction of TCOD from aqueous dimethyiformamide

U Elvidge, D. A., Analyst, $6, 721-727 {1971).

“~lam - =
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Page 2
with hexane. The concentrated hexane extracts of-the esters were
ana]yzéd by gas chromatography using an electron capture detector.

None of the samples of 2,4,5-T acid and 2,4,3-T esters examined

v !

. : . . Y /
contained TCDD at a concentration greater th n/O.I pem./
; ' / i

EXPERIMENTAL SECTION

Reagents
n-Hexane | Quality suitable Tor pesficide residue

| | analyses. (Burdick and Jackson Laboratories,

Muskegon, ifichigan)
Acetonitrile Quality suitable for pesticide residue analyses.
) (Matheson, Coleman, and Bell)
Aqueous;Acétonitri]e Solution of 907 acetonitrile and 10% distilled
| watar by volume.

-ggyilibrated n-Hexane n-Hexane saturated with the agqueous acsto-

| _ nitrile solvent.
Diethyl Ether : Guality suitatcle for pesticids residus enalysss.

(Burdick and Jackson Laboratories, Muckegon,

Michigan)

.
o
e



Page 3

Chloroform Quality suitable for peé%icide residue
' analyses. (Matheson, Coleman, and Bell)
Ethancl Reacent alconol (Anderson Labtoratories,
Ft. YWorth, Texas)
Methanol Anhydrous, Reagent darade (Mailinckrodt)

25% Ether-Hexane

Chloroform-Ether, 1:1

Double Distilled Water

akar and Adainson)

[t

de (

[y
)

M,N-Dimethy1tormamide A. C. S. Reagent Gr

Methylene Chloride Spectroquality Reagent (Matheson, Coleman,

and Bell)

Sodium Sulfate Anhydrous, Granular, A. C. S. Reagent Grade

(iallinckrodt)

Potassium Hydroxide Reagent grade pellets (Mallinckrodt)

Ammonium Hydroxide: .
Water Solutions 1:1 and 1:2 by volume (using 25% NH.Q# and

double distilled water)

Aluminum QOxide Woelm, basic (cationotropic), Activity Grade I

Florisil . PR Grade, 60/100 mesh (Supelco, Inc.)

TCDD Re{erence Material - Obtained from D. Firestone, U. S. Food and
Drug Adminfstration.

TCOD Stahdard Solution: 2.5 milligrams of TCOD wers disscivec, with
warming,?in 10 m1 of diethyl ether contained in a 25 m! volumetric

flask and adjusted to volume with ether. Dilutions were made, with

oy
R
P L}

~ g
[T
LR
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25% ether-hexane to yield solutions containing TCQQIat concentrations

of 20 ng per microliter and 0.2 ng per microliter.

Apparatus

A1l glassware was cleaned in chromic-sulfuric acid mixture,
washed with water, dried and rinsed with hexane prior to use.

A Tracor MT-220 gas chromatograph, equipped with a tlame icnizazicn

detector, an electron capture detector {with a 10 mCi °% #i source),

a 1-mV Honeywe]l Electronik 194 Recorder, and an I[nfotronics automatic
digita]‘integrator, was used.

Chromatographic Columns - Two six-foot g]ass»co]umns of 2 mm
i.d. were packed with 3 percent QY-17 (Pierce Chemical Company) ¢n
80/100 ﬁesh Chromosorb G (Johns-Manville Company) and conditicned at
250° C-gforv24 hours before use. One column was attached to the flame

ionization detector and the other to the electron capture detector.

OperatidgﬁConditions

Thé following operating conditions were used:
(A) For 2,4,5-T:
Defector temperature - 260O C.
Recbrder chart speed - 12 inches per ncur
Car}ier gas - Hitrogen (Prepurified crade)
Colpmﬁ teﬁperature - 200° c.

0

Injection port temperature - 250 C.

Carrier gas flow rate - 30 mi per minute



Hydrogen flow rate - 60 ml per minute T

Air flow rate - 1.2 cu. ft. per minute

Attenuation settings were adjustad to give &t least a 25 percent

full-scale recorder deflection for an injection of 40 ng 2,2,7,3-7TCDD.

(B) For the butyl and 2-ethylnexy! esters: (Electron capture detector):
Detector voltage - 12V

Detector temperature - 2380° C.
Chart speed - 12 inches per hour

jtrogen (Prepurified Grzdej

-

Carrier gas and purge gas -
Coiumn temperature - 200° c.
Injection poréﬂtemperature - 2509 c.

Cafrier gas flow rate - 30 ml per minute

Purge flow - 20 ml per minute

Attenuation settings were adjustad to give at least a 25 percent

fuI]—scile_recorder deflection for an injection o7 0.4 ng 2,3,7,3-TCDO.

Methods and Procedures

Proéedure for Preliminary Treatment of the Sampie: (1) For 2,4,5-T:
Extfaction: Twenty grams of sample were weicned in a 300 mi.
separatofy funnel and dissolved in 100 m1 of warm aqueous aca2icniirils.

Then 100’ m1 of equilibrated hexane were added, and the funnel shaxen

vigorously for 30 seconds. After the pnases separated, the lower phasa

b
o
)
€
¢



Page 6

(Acetonitrile) was transferred to a second 500 m]:iénne]. The first
500 ml funhel was swirled to recover traces of acetonitrile adhering
to the %unne] walls, and these drainings were transferred to the.
acetoni#ri]e phase. Tne hexane phase was added to a 1-liter Tunnel
containing 500 ml of distilled water.

Thé partition step was repeated twice more, using 100 ml of
n-hexané each time. Tne acetonitrile phase was transterred between
the two 500 ml funnels and the hexane phase added to the 1-liter funnel
after each partition. Following the third partition, the acazonitriie
phase was discarded. The three combined nhexane phases in the 1-3it¢r
funnel were.thengwashed‘by shaking with distilled water for 30 seconds.

Af;er the pﬁases-separated, the aqueous wash_@as drained o7t and
discarded. The hexane phase was‘dried by passing it through a four-
inch glass funnel containing a small cotton plug and 50 g of anhydrous
NaZSO4. ;The hexane was collected in a 40C ml beaker and_the separator
was rinsgd.wiéh several 10 ml washes of hexane. The washes were passed
through ﬁhe funnel to wash the_NaZSO4 and collectaed in the same beaker.

The héxane phase was evaporatéd just to dryness on a steam bath
using aiéen&]e stream of dry nitrogén to aid in the evaporafion.

Alumina Column Chromatography - A column was prepared in a glass

T

tube, ISQ x 10 mm, having a porous giass plug, by filling the tube

14

with ethér and adding alumina while gently tapping the tube tc releas
any air bubb]es. The alumina was added until it reached a height of
8 cm. The column was then washed with 50 ml of ether, faollowed by

50 ml of.n-hexane.

- - <3 oo 6
LIV w



Page 7

The residue from the evaporated hexane phasefgn the extraction
step was disso]ved in a small volume (about 1-2 ml) of diethyl ether
and transferred to the alumina column. .The beaker was rinsed with
several‘additiona! ether washes, and these were added to the column.
The column was then elutad with 50 ml of 253 ether-nexane soluticn.

The ether-hexane fraction was evaporated just to dryness con a
steam bath under a gentle siream of dry nitrogen. The residue was
quantitatively transferred to a 4 ml scraw cap vial, using & mixture
of 1:1 Chloroform-Ether to accomplisn the transfer. The sample was
evaporatad just to dryness once more, and the final resicdue dissclved

in 0.5 ml of 25% ether-hexane solution.

Procedure for Preliminary Treatment of fhe Séﬁp]e: (2) For 2,4,3-T
Esters:.

Saponification: About 10 g of ester sample was accurately
weighed ‘in a 400 ﬁ] beaker and dissolved in 50 ml of ethancl. After
the samﬁ]eiwas dissolved, 10 g of potassium hydroxide dissolved in
a few m} of water were added, followed by the addition of 50 ml of
double disti]]ed water. The solution was heated under reflux for
three hdurs, shaking occasionally. The solution was then evaporated
on a ho; plate untii no noticeable odor of butyl or Z-ethylhexyl
alcohol ﬁas present. The residual solids wera dissoived in IGO0 =i
of N,N-dfﬁéthy]formamide and 200 ml of double distilled water with
slight warming and transferred to a 500 ml separatory funnel.

Extraction: The solution was then extracted with 5 x 50 ml

portions of n-hexane, the combined extracts being collected in a 500 ml

R |

L8C."
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separafory funnel. The combined hexane extracts &ére then washed with
60 ml Qf 1:1 NH4OH and 30 m] of 1:2 NH40H in that order, and finally
washed ﬁhree to five times with 50 ml of double distilled water (until
wash water was neutral). The extracts were dried by the addition oF

30 g df'sodium sulfate to the separatory funnel and the funnel contents
swirled and allowed to remain in contact with the sodium sulfate for

30 minutes. The extracts were then filtered throuch a Tunnel ccntaining
a cotton plug and about 3 g of sodium sulfate into &2 600 ml beaker,

and evaporated to dryness on a steam bath under a gentle stream o7

dry nitfogen.

Florisil Coluimn Chromatography: A column was preparéd by filling
a g]ass%tube, 150 x 10 mm, having a porous glass ﬁ]ﬁg, with n-nexane
and adding Florisil while gently tapping to release any air bubbles.
The F]orisi] was added until it reached a neight of 8 cn. Tne column
was then washed with 50 ml of n-hexane, followed by 50 mi of 20%
methyleﬁe chfbride-hexane so]ufjon.

Thé residue from the evaporated hexane extracts was dissolved in
a smalllvoiume (1-2 m1) of n-hexane and transferred to the Florisil
column. The beaker was rinsed with several additional hexane washes,
and these were added to the column. The column was then eluted with
50 ml of:Z % methylene chloride-hexane solution.

The:methy]ene chloride-hexane fraction was evaporatsd just to
dryness on a steam bath under a gentle stream of dry nitrogen. Tne
residue was quantjtative]y transferred_to a 10 ml volumetric flask
using the ZO%Fmethylene chloride-hexane solution to accomplish the

transfer, and the solution was diluted to volume.
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Procedure for the Gas-Chromatographi; Determinatioﬁfbf 2,3,7,8-

Tetrachlorodibenzo-p-dioxin:

Standard TCDD Solutions:

Solutfons were prepared containing 20 ng of TCDD per ul in
25% ethér—hexane and 0.2 ng of TCDD per ul in 25% ether-hexane.
These sglutions were usad as standards fﬁr-f]ame jonization de-
tection‘and electron capture detection, respectively. The standard
used-in flame ionization detection corresponds to & TCOD content
in 2,4,5-T of 0.5 ppm, and the standard vor electron capturs ce-
tection corresponds to a TCDD content in 2,4,5-T esters of 0.2 soo.
cxtract solutidns of samples ot 2,4,5-T and ZQQ,S—T esters
prepared as described were chromatographed under the conditions
described. For 2,4,5-T samples, a 2 ul injection of standard TCDD
was followed by injection of a 2 ul aliquot of sample solution.
For the ésters, thé injection volume fcr standard and samples was
T ul. Tée retention time for TCDD in 2,4,5-T samples was about
ten minuées and in the ester samples about six minﬁtes. The con-
centratién of TCDD in the samples was calculated using the following

formu]a:i

_ - Au Vs Cs
G As Vu x f

where f = l% for esters, f = 9;3- for 2,4,5-T,

and -
- Cu = concentration of TCDD in original sample, ppm
}Au = peak area of TCDD in aliquot of sample injected
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peak area of TCOO in aliquot of standard injection

As =

Ys = injection volume of standard, ul

Yu = injection volume of sample, ul

Cs = concentration of TCDD in standard, ng/ul
W = weight of sample taken, g

Results and Discussion:
A total of 15 samples of 2,4,5-T7 and 15 samples of 2,4,5-T
esters were analyzed for 2,3,7,8-tetrachlorodibenzo-p-dioxin. The

ester samnles chosen for analysis were of esters manufactured 7road

2,4,5~T analyzed in this work, with the exception of one samplie ¢
agent orange herbicidef The date of manufacture of the samples
ranges frocm 1966 to fhe present. Only four butyTlégiers were
ana]yzed; whereas ten 2-ethylhexyl esters were analyzed. Tnis is
proportiqna] to thé quéntity of manufacture and use of tha two estars.
Thé;eéfers required a more efficient clean-up procedure than did
the 2,4,5-T?s£mp]es, owing to the use of the electron-capture detector

which has greater senéitiVity, but is more easily contaminated than

the flame ionization detector. Clean-up by Florisil column chromato-

graphy proved to be very satisfactory in removing interfering suc- /i;}
. e —— \ s
: S T /
- n . /___,__ = ’ s
sta cii,( Hg*/

o A1l of the samples contained less than 0.1 ppm of 2,3,7,8- \

~.

1

tetrachlorodibenzo-p-dioxin, except the sample of agent orange

. . . . . . \ -
herbicide, which contained 6.21 ppm. The agent orange was recaived . i
t

from the Air Force and has been stored for about two years at this

Tocation. T T T T el /
T o



Page 1]
Recovery of 2,3,7,8—Tetrach]orodibenzo—p-dioxin:'i?

One ml of a solution containing 2 ug of TCDD per ml was added
to 20 g portions each of four samples of 2,4,5-T that were free Trcm
the impurity (less than 0.1 ppm}, and the samples were analyzed by
the method described. The addition produced the equivalent of 0.1
ppm TCDD in the 2,4,5-T, which was detected by the flame icnization
detector. |

A 0.5 ml aliguot of standard solution containing 0.7 ug TCCO
per ml was added to 10 g portions of each cf two butyl and two 2-
ethylhexyl esters that were free from the impurity (less than 0.1
ppm), dissolved in 50 ml ethanol, and the samples were an€1yzed
by the method described. The spiked samples contafnéd the equivalent
of 0.35 ppm TCOD in the esters. Rescoveries of 43 to 60 percent wera

obtained.

Recavery of 233,7,8-Tetrach1orodibenzo—p-dioxin from Florisil Column
Chromatography:

A 2 ul aliquot of standard solution containing 0.7 ng TCDD per
ul was spotted on a Florisil column prepared as described earlier.
The sample was then eluted with 50 m] of 25% methylene chloride-
hexane solution. After evaporation to near dryness and dissolving
the residue with 0.5 ml of 25% methylene ch]oride—hexane solution,

a 2 pl aliquot was injected into the gas chromatograph. A recovery

of 95% was obtained.

Lo
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Linearity of Response of the Electron Capture Detégforf

Portions of 0.4, 1.0, 1.2, 1.4, and 2.0 ul of a standard solution
containing 7.0 ng of TCDD per ul were injected on to the 0V-17 column
connecged to the electron capture detectqr. The attached graph o7
peak area versus nanograms of TCDD on column appears to be linear

up to 874 ng TCDD over the range examined and passes through the
origin. |
Limits of Detection:

Under the conditions of the method the lowest level of TCID
detectable corresponded to a sample concentration of 0.1 ppm TCOD
in 2,4,5-T and its esters. :

Typical chromatograms are attached.
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