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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

MAY 1977

SUBJECT: Dioxin: Position Document

TO: Dioxin Implementation Task Force

FROM: Edwin L. Johnson
Deputy Assistant Administrator

forPesticidePrograms

When we net last fall I agreed that the Agency would put
together a summary of what it had learned since withdrawal
of the hearings in 1974. You have been cooperating with
EPA in the conduct of a monitoring
the extent and frequency of dioxin
environment as a result of the use
pesticides. The attached document
evaluation of phase I of the Dioxin Implementation Plan
and a suinraary of our plan for proceeding with phase II of
the program. As I indicated to you last fall, this document
is being provided to you in advance of a formal release for
comment and suggestions. It has also been made available to
the Administrators Pesticide Policy Advisory Committee for
the same purpose.

We intend to make the document final and release it generally
in t:ho 1,it tor port of. Hay and wo therefore, would appreciate
you Hiihui 1,11. I tij* any comment.'; or a ngj't'f. t J. OUR you have for
m o d t f y I
f i h o u It!
of
4 01

program to determine
(TCDD) residues in the
of 2,4,5,-T and related
is a draft of our

u n i t by May 1.9» I f J / / . A l l cor r e t s p o n d once
h t > f o v w a r d o d I ; o M r . W , ' . I 'ho i .u iH H o l l a w u y W H - 5 6 6 , G f f i c o

(•.(.,ri .1 V t1!. I: Icicle U e v l o - W H , M n v . i r o i i i n o n l . n l P r o t e c t i o n A g e n c y
! ; t t !C! t - . j ; . W , W a s h i n g t o n , 1) . C . 2 0 4 6 0 ( T e l e p h o n e N o ,

20 2/ ' / J j ' >~ 9 336) . Y o u r c o o p e r a t i o n in this p r o g r a m in the p a s t
and y o u r s u g g e s t i o n s fo r th i s d o c u m e n t a s well a s the f u t u r e
d i r ec t ions of the p r o g r a m will be g r e a t l y a p p r e c i a t e d .

p
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. I. Background

A. Chemical and Physical Properties of TCDD

1. Synthesis •

TCDD is not found naturally in the environment, its
source co.mes as a by-product in the manufacturing process
of several chemical products.

Although there are several synthetic routes for the
formation of TCDD, the more common reaction occurs under
conditions which are used to prepare 2 , 4 , 5-trichlorophenol,
tet. • t 3 chlorobenzene being the precursor compound. Under
ex< leine fjaponif ica t ion reactions, 2 , 4 , 5~t richlorophenol is
formed. This reaction was first established by Schwetz,
et al. (1). This means that TCDD or other chlorodibenzo-p-
dioxins will always be present in t richlorophenol products
and/or their derivatives, and that any use of these products
will result in environmental contamination by dioxins.

2. Environmental Characteristics

Basically there are three ways in which TCDD may be
introduced into the environment: (1) it may be present
as a contaminant in chlorophenols or their derivatives,
(2) it may be formed from chlorophenols or their monomeric
ch lorophenoxy derivatives under conditions of use or storage,
.or (3) it may be formed from phenoxy phenols or other poly-
mer::? c derivatives under similar conditions. In those cases
where TCDD residues have been found in environmental samples,
it is not known at present which of these routes is respon-
sible. Kearney's, et al. (2) study of the fate of TCDD in the
environment, however, has resulted in the following
o b n o r v n t i o n a s

1). TCDD docn not leach vt1 i l l . r a l l y In HO! Is;
i if -. • >

'' V )'< S i p,»\ 1 1. i r.;i n t. amounts ol. TCDH are not: taken
up by plan to and none could be harvested
in grain or soybe mis; . .

3). TCDD disappears slowly from soils and about
half is lost after one year. It is less
persistent than most chlorinated hydrocarbon
insecticides, but more persistent than 2,4,5-T;

4). TCDD is not translocated from the point of
application on the leaf surface to other parts
of the plant. Some of it is washed off with
rain water;



5). TCDD destruction may be caused by sunlight in
water, but not on soil surfaces;

6). TCDD is not made from breakdown products of
2,4,5-T in soils or in sunlight;

7). Although there are some residues in the liver,
large amounts of TCDD fed in an animal's diet
can be eliminated in the urine and feces;

8). TCDD was accumulated from water by fish in
laboratory studies.

further information on the persistence and mobility of
TCDD in the environment will be available in late 1977 as a
result of an interagency research agreement between EPA and
USDA. The research being conducted at the USDA-ARS Degra-
dation Laboratory is designed to provide data on the fate of
TCDD when Silvex is applied in simulated home and recrea-
tional turf plots. Dr. Kearney is the Laboratory leader for
the investigation.

Since TCDD is likely to be formed in the preparation of
2 ,4 ,5-trichlorophenol and since this compound is common to
the manufacturing process of the pesticides 2,4,5-T, Silvex,
Erbon, Ronnel and 2 ,4 ,5-trichlorophenol, all four compounds
were included -in the dioxln monitoring program as possible
sources of TCDD contamination.

B. 2,4S5-T Litigation History

On October 29, 1969, the President's Science Advisor
announced that a series of coordinated actions was being
taken by several governmental agencies to restrict the use
of the herbicide 2 ,4 ,5-trichlorophenoxyacetic acid (2,4,5-T).
This was precipitated by the release of a screening study
conducted by the Bionot ic.s Research Laboratories in which it
wan found tlnil m i c e and r a i n l i o n Led d tiling early pregnancy
w i t h laij'.o do M en of 2,4,V-T }\nve b I i t h to defective offspring.

The announcement, l o g e t l i e t w i t h report?; of an increased
oro u r rent' e o f I) I l t h d e l e c t H l» y S o u t h V I e I. luuue K r. newspapers
(June and J u l y 1'H>')), e l i c i t e d I m m e d i a t e toactionr. from
governmental agencies, B eg m on to of: the scientific community,
various lay groups concerned with e. nv ir onment al problems,
and from public communications media. Government-sponsored
panels of experts, special commissions set up by scientific
organizations, hearings before subcommittees of the U.S.
Senate, and conferences attended by representatives from
industry, government, and academia examined available data
and heard expert opinions. None of these groups, however,
were able to conclusively resolve the central question of
whether 2,4,5-T, constituted a risk for human fetuses during
pregnancy as currently produced and used. At least one
reason for failure to reach a satisfactory resolution of the
issue was the paucity of reliable, scientific evidence.



Additional animal experiments performed early in
1970 confirmed that, the purest available sample of 2,4,5-T
given in large doses to pregnant mice, did indeed result in
the birth of malformed offspring (3,A). It was later
reported (5,6) that the 2,4,5-T formulation employed in ~
these studies contained 3Qug/g of 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (TCDD), one of the most toxic and potent
teratogenic substances known (1,7). On April 14, 1970,
precautionary actions were taken by the Secretary of Health
Education and Welfare, who advised the Secretary of Agricul-
'ture that: "In spite of the uncertainties of the experimen-
tal data related to 2,4,5-T, the Surgeon General feels that
a prudent course of action must be based on the decision
that exposure to this herbicide may present an imminent
hazard to women of child bearing age." Accordingly, on the
following day the Secetaries of Agriculture, of Health,
Education, and Welfare and of the Interior jointly announced
the suspension of the registrations of 2,4,5-T for: "I. In
all uses in lakes, ponds or on ditch banks. II. Liquid
formulation^ for use around the home, recreation areas and
similar sites" (USDA-PRD PR 70-1, 20 April, 1970). A notice
for cancellation of registration was issued on May 1, 1970
for: "I. All granular 2,4,5-T formulations for use around
the home, recreation areas and similar sites. II. All
2,4,5-T uses on crops intended for human consumption."
(USDA-PRD PR 70-13, May 1, 1970) All registrants were
advised of these actions, and two of the registrants, Dox^
Chemical and Hercules Incorporated, exercised their right
under Section 4 . e of the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) [7 U.S.C. 135 e_t_ £e_q_. ] to petition
for referral of the matter (for the cancellation of rice
only) to an Advisory Committee.

As p i o v i d e d by that statute! (8), the National Academy
o I H c I e n c. r» H r> u p p 11 e tl a .1. I H I from which was selected a
n i.n r- "till.'in l» ii i A t l v i s o i y C o m m i t Ice of scientists with appro-
IM .1 n I c qua! I I l e n t lon.'i 1'imii mi Jv o i: .•> i t I.CH and research insti-
tute:! t hi oii]> liou t Iht' coital.y. The charge given to the
C nut in I H. co wan to: ( a ) conn I d or n i l relevant facts, (b)
ti u l i n i l . t a ii'.puit and i eeomnu> ndu t Ions regarding registration
f o t c e r t ai n uses of 2,4,5-T, and (c) state the reasons or
bases for these recommendations. The. Report from the
Committee was submitted to the Administrator of the Environ-
mental Protection Agency on May 7, 1971 (9). The report
recommended that 2,4,5-T may be permitted under certain
conditions for uses In forestry, range and rights-of-way
p rov id Ing:



1. That the limit of 0.1 ppm of contamination with
TCDD be set for all future production of 2,4,5-T.

2. That 2»4,5~T be applied no more than once a year
at any one site. ~

3. That 2,4,5-T be applied with proper caution so
that it will not contaminate other areas where
it may come into human contact. The Committee
also recommended that this action be reviewed
again when the exisi^.ng deficiencies in infor-
mation relative to possible magnification in the
food chain of TCDD have been rectified
by specific research directed toward that end.

In July 1972,. Dow Chemical obtained an Injunction
against EPA enjoining further administrative action against
2,4,5-T. In 1973, the United States Court of Appeals for
the Eighth Circuit overturned the injunction and admini-
strative proceedings were allowed to go forward (10).
Accordingly, a notice of intent to hold Public Hearings on
alĵ  uses of 2,4,5-T brush-weed killer was filed with the
EPA Hearing Clerk on July 20, 1973, under Section 6(b)(2)
of FIFRA. All federally-approved uses of the controversial
brush-and-weed killer, 2,4,5-T, alleged to have caused adverse
effects on human and animal health, were to be explored in
a public hearing scheduled for April 1974, following com-
pletion of an Intensive monitoring program for detecting
dioxin In the parts per trillion (ppt) range (38 FR 19869,
July 24, 1973). The hearing was to af f ord ~t~tr-all concerned
parties--manufacturers and formula tors, the U.S. Department
of Agriculture (USDA), the Environmental Defense Fund (EOF),
and other interested groups as well as the EPA—the oppor-
tunity to present pertinent scientific, economic, and
o l l i c i r P. 1 t!V nil t diit;n needed by EPA to weigh the benefits of
t l u > lici'McldO again tit thu i. l»kH Involved.

Tin1 l i . i n l c t | t i ( ' i i l Ion t o \n>. i <:• a o Iv c> d by EPA through the
h on i In}', p inc. OK H wnti w h o t h o r the i c m a l n l n g Federal registrn—
t Ions of !?,/i,'J-T nluHiliI bo c AM c e .1. .1 od or the classification
c It an i1, <M! ,

During the preparation of the hearings, it was
evident that the pesticide 2,4,5-T, per-se, posed no special
cause for concern, when used as directed.*

* Note: 2,4,5-T, 2,4,5-TCP, Silvex, Erbon, and Ronnel
are now under review in the Office of Special Pesticide
Reviews (OSPR), EPA, as candidates for Rebuttable Presump-
tion Against Rereg istration (RPAR). The toxicity of these
pesticides and/or the associated dioxin contaminant are
considered In this rev lew process.
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Residue monitoring analyses for 2,4»5~T in environmental
samples, including food, have for the most part led to
negative findings. In those cases where positive results
were obtained, levels were low (normally less than 0.1
This conclusion was based primarily on the results of
an EPA forced feeding study of the levels of 2,4,5-T in
cows milk and calf tissue, following exposure. These obser-
vations, coupled to the low order of terategenicity for
2,4,5-T when tested at the highest purity available, lead to
the conclusion that human exposure to 2,4,5--T from normal
usage posed no discernible problem.

On May 10, 1974, the information hearing was expanded
to include all insecticides and herbicides having in their
manufacturing process 2 ,4 , 5-trichlorophenol (TCP). These
include the pesticides Silvex, Erbon, Ronnel and 2,4,5-
TCP all of which have the potential of containing TCDD.

On July 24, 1974, the Agency withdrew cancellation
and information gathering proceedings initiated against the
herbicide 2,4,5-T and related compounds. The proceeding was
withdrawn because of the inability of the Agency to monitor
food for residues of 2,4,5-T's highly toxic contaminant TCDD
with the necessary analytical precision. The lack of
evidence that 2,4,5-T use results in exposure of man to TCDD
made a final determination on the "unreasonable adverse
effects" caused by the use of 2,4,5-T extremely difficult,
if not impossible. Accordingly, while the 2,4,5-T notice
of hearing was withdrawn, the Agency stated that it:

"will continue its TCDD residue monitoring program
and will take such further action as it deems appro-
priate once the results of the monitoring project
are available." 39 FR 24050 June 28, 1974.

(hi J u l y 25-26, 1974 the Agency hold a Dioxin Planning
(! mi I c i one c In Wa silt I uj', t on , )),(!. The public meeting was
lu'ld p r i m a l l l y l o i those p o l l IfH hav Ing an Interest in the
w i t h d r a w n 2 ,4 , r>-T/il I ox.I n he. a t In us. The. nature of the
in ft 11 Inn wan to a d d i e n M da I a a n a l y s t s and rctreival (in the
ai. can of analytical, m e t h o d o l o g y , toxicology and monitoring)
with emphasis on analytical methodology for TCDD at the
parts per trillion level (ppt). As a result, the Agency
promulgated the Dioxin Implementation Plan wlrich is designed
to develop the required analytical methods for the determi-
nation of dloxin residues in environmental samples.
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II. Dioxln Implementation Plan

A. Introduction

In September 1974, the Agency sent out a Preliminary
Dioxin Implementation Plan (DIP) to all attendees of the Planning
Conference requesting that it be reviewed and that they
provide input on what changes or additions would be advisa-
ble in the overall plan. After these responses were received,
a final plan was 'prepared in February 1975. It consists of
two parts, a short term monitoring program and a broad
research plan which would take four to five years to complete.
The EOF, USDA and Dow Chemical agreed to participate in a
monitoring program established by EPA, which would utilize
improved analytical methodology capable of TCDD detection at
t h e p p t l e v e l .

The short term beef fat monitoring plan was a joint
plan (representatives from EP^A , JJJLDA_»__EDF and Do_w Cjiemical)
in which beef fat and liver samples were to be collected
at. six month Intervals to permit timely reevaluation of
any available evidence for TCDD residues. Such reevaluation
could lead to (1) modifications In plans for future research
and monitoring and/or (2) reconsideration of the desirabil-
ity of Initiating some form of regulatory action on 2,4,5-T
or other pesticides contaminated by TCDD. At each point
all of the Information then available should be considered
even though the specific experiment producing it might not
be completed. The guiding principles for the sampling plan
were:

a. The samples should be representative of beef
actually being consumed by some segment of
the population.

b, Tho n n m p l c should roprenont cattle likely to be
roa t K c t <>d for human c oniuimp ! Ion and grazed on
land ft t i r a t e d w i t h ',',4,'i-T and t h u s likely to
ma K 1 in I ;-,(> (lu> p i oha h I 1 I t y ol c o n t a i n i n g 2,4,.r>--T
(or TCDD).

Between Feb). uary and M a i eh, 1(J /.'.>, the first 85 beef
fat and 43 liver sample;; were; collected., At the outset it
was decided that emphasis would be placed on analytical
methodology. Due to the complexity of the analytical
technique to determine TCDD at the ppt level, analysis
for these first 128 samples were delayed and not completed
until May 1976. Approximately twenty-five percent of these
samples was taken from non-treated areas, i.e., where
2,4,5-T or TCDD is not likely to be found. One laboratory
prepared all sample extracts, and identical aliquots were
sent to all participating analytical laboratorics„ The
purpose of having one laboratory perform all cleanup of
samples was to minimize possible errors In the procedure.
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B. Analytical

1. Phase 1 Beef Fat and Beef Liver Anaylyses

The primary analytical achievements of 1976 have
been the; 1) completion of phase I beef fat and liver
analyses using combined gas chromatographic (GC) and
using high resolut'ion, mass spect rome t ric (MS) techniques;
2) analysis of technical grade pesticides for TCDD
residues; 3) further refinement of cleanup methodology for
environmental samples; and 4) the development of a preliminary
method for the extraction analysis of human tissues and
milk for TCDD residues.

The progress made in the area of TCDD analytical
methodology is noteworthy. By far the most significant
data out of the above is the phase 1 beef and liver analyses.
Based on the repeated ability of more than 1 laboratory to
detect TCDD in identical sample aliquots, it is clear that
dioxin can be detected at the ppt level. The data as report-

*j ed by the collaborators at the June 15, 1976 meeting in
/ / Washington (see section V Appendix part A) are suggestive of
i • TCDD residues in beef fat ranging from 20-60 ppt.

Phase I of th_e__p_rogram was primarily intended to identify
accep ta"b~leT meTh'ods ̂_for~~ex tra'cTion afld analysis oi TCDD

~*l"Tr~eiTvTFo"n m e n t a 1 s"a in p 1 e s . This p hase of the program is
~e s s~e n t i aTTy complete. A short term study (90 days) will be
"trFFHlTcTrecrj prior to initiation o £ p hase II, to determine t_h_e_
d"p~tima~lcombination of ext ract ion and analy tical_iae_t_hodsT"
"OtTcre" this c o mb i nation has been determined, the Agency will

^Vrviiiiin ••"• " • " L — ' " —" _ • -""-' i i . l ? mf

immediately proceed with the second phase o£_the program.
PliiiH o 1~I will proceed under an experimental design intended
(o i . itu it i. ti the accuracy anil legal sufficiency of the nnaly-
I :tcal (I a I:M being dove I op eel (a en section III Future Analyti-
c a l ,'! I.ltd !c;<).

?• Mnvi-y of. T i ( rli l.o i op h cno 1 1'os 11 cities for TCDD
U i'n 1 dii (Mi.

Samples of trichlorophenol materials were received from
the basic nianuf aĉ tj.1 r o rs of pesticides for analysis of TCDD
content by EPA. The limit of detection in the analysis was 0.1
ppm, corresponding to the 0.1 p p m limit for TCDD conta-
mination of 2,4,5-T, as set by the 2,4,5-T Advisory Commit-
tee (NAS) in 1970. Seventy-three out of the 75 samples
collected did not contain TCDD at the above limit of dctcc-

• , " ? cion. i he remaining 2 samp les, ronne^l and Na-2,4.5-T phenate
are believed to contain 0.107 and OT312 ppm of TCDD res pc:c.,t ive ly
TlTeinf~~s~aiirp i e s will Fe reanalyzed for conf irina t ion. Tf the
residue level continues to exceed 0.1 ppm, the Agency
will take regulatory action to insure that TCDD
is reduced to an acceptable level.
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A second study of the TCDD residues In technical
pesticides will begin in rmid-1977. The limit of detection
in this study will be IQppb. Samples for this study will be
taken by represent ativ^sTFom Pesticide Toxic Substances _
Enforcement Division, EPA. The data will provide EPA with a
more comprenhensive analysis of the intrinsic level of TCDD
residues in the pesticides under consideration, prior to
use.

C. Toxicologlcal Effect Level

The TCDD toxicology
EPA conference report of
1976 addendum and therefo
extensively herein. Addi
generated which expand ou
with human and nontarget
Company has recently comp
2,3,7,8-TCDD in male and
indicate that at a level

data is wel
January , 19
re does not
tional data
r knowledge
exposure to
leted a two
female rats
of 0.001 ug

1 documented in the
76 and in the M ay,
need to be reviewed
however have been
of the risks associated
TCDD. Dow Chemical

-year feeding study with
• Preliminary data
/kg/day of TCDD (which^ind^cj^te t h a t at a level ... pt O . O C U u g / k g / d a y or T C D D

a p p r o x i m a t e s 2 0 p p t T C D D i n t h e r a t ' s d a i l y d i e t ) th
trFTe"cT _wa_s s i m iTalr to controls in all p a r a m e t e r s m e a s u r e d .

~~A t the dose o f 0 . 01 ug /kg /day however in c r ea sed u r ina ry
~eYc~FeTTon of p o r p h y r i n and in c r e a s e d l iver w e i g h t s were

fp^flToTTal c o m m u n i c a t ion^, Dr . K o r i b a ^ Dow C h e m i c a 1
and Evaluat ion Divi-Co.Ti T6imc"oTo~gl "sTs t r o m the

sion ( C E D ) , O P P , KPA. _h.flvp
Criteria
i owed this and established_

range of 80 to 200 ppt as the effect level (Elr) tor human
eTTpTosure to beef fat containing TCDD. T o determine the EL it
wlfs" assumed that the amount of TCDD in the beef . . .
and that the amount of beef fat
of a humans total diet.

ingested is
was constant

from 1 to 2.5%

T h c d a t a R c n e r a t c d t hus f a r for the 85 b e e f fat a n d A 3
.1 ,1 v i> i s a in p .1. o » a n a l y s e d in p h a s e I of t h e m o n i t o r i n g p r o p , t a i n
(To ii"oT I n d 1 c a t- c I h n t . I ho K l i t 'oi T C D D e x p o s u r e throup. hi'/ hee l

"Tal I ii)1 , r •; I t u n ha Ti l i e en r xc or r c n c
M) Ilowov i' I I h;i

! a t ! (i o n l y i
O K (>(>)! II I I1 I

11' it ofi .s I It I oln't'l
c iiv I
t ho
type
p rov
TCDD
men t
or other non-target organ isms

i T C I J U l : l i r
.s o u r c e o t'

h cd , It is t'mphn-
on j» h j ng os (: 1 on o i
(exposure. The

i o t\ in i" n 1 a r fTa in 11 I o M (i c h o d u I o
D I o x t. n I in p 1 c in o n t ;t t I. on 1' .1. a u

T h e d Iv e r s .1 t y of these
ide EPA with a better undo
to bioaccumulate once it
andThus present mult ipl e

o f.d foi: analysis in phase I I
range from soil to human
samples is intended to

rstanding of the potential for
is released into the environ—
sources of exposure to humans

II. Future Analytical Studies

I o f the Dioxin Implementation Plan is designed
to provide the Agency with precise analytical data on the
residues o f _ TCDD i n__eny iron m e_n t a 1 s a m p 1 e s .
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Th e purpose of the design Is to establish a practicable
experimental procedure that (a) will permit development of a
"best fit" recovery curve (or curves) for quantification of
35 CI-TCDD spiked in beef fat and liver at levels ranging
from 0 to 100 ppt, and (b) will allow statistically reliably
measurements of the following parameters:

1. The accuracy and precision with which ppt levels of
35 CI-TCDD added to beef fat and liver can be extracted at
OPP's Pesticide Monitoring Laboratory and quantified at the
collaborative analytical laboratories;

2. The accuracy and precision with which these analy-
tical laboratories can quantify ppt levels of 35 CI-TCDD
providedasstandards;

3. The relationships between measurements of TCDD in
standards and measurements of TCDD extracted from beef fat
and liver spiked at the same levels as the standards;

4. The consistency of laboratory performance throughout
the experiments, as measured by the relative magnitude of
statistical interactions;

5. The precision of PML's extraction procedure relative
to the precision of the GC-MS quant itat ion.

Based on the ability of the collaborator to detect
TCDD in spiked samples, an evaluation can be made of the
validity of the TCDD levels reported in blind env ironmental
samples. It is anticipated that the above procedure can be
applied to all environmental samples scheduled for analysis
on phase II. Highest priority however will be piven to the _
n u a 1 y a .1. a of p h ase l l beer ( t a't and iiver) and human (fat,
n.v""n t , a IT a in 1 1. k j sa"m p 1 e n .

The A(',cinry p t c a IMI t 1 y has n total of 167 human
( m i l k , 1 I vet , ml I pos c) In H tot age at our To filicide M o u t t o i I.

1 I 1. t I y , Uiiy S i , l . o t i l s , M l f i t i , Those samples were, c o l l u d e d
i.u M .1 . JIH I (i « .1 . pp I. a ml A i k a u u a s i I torn persons who inighl hnv e
Jieeu exposed to I CUD lh tough the use of 2,/»,5-T on rice.

Additionally, EPA is establishing a voluntary biopsy
and in o_t_he r ' s in I Ik mcrnjj: o ring program In Oregon, to further
investigate the s i g n i f i c a n c e oT cTf'rect and nTTflrect .human
exposure to TCDD through the use of 2,4,5~T. This program
is intended to provide EPA with information on the signifi-
cance of indirect and direct human exposure to TCDD through
the comparison of samples taken from persons living in
urban versus forested sites, respect ively.,

For specific details on the phase II analytical proce-
dures refer to Section V, Appendix, part B.
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t
IV. Summary

EPA is investigating the frequency and level of TCUD
residues in the environment as basis for determining the
toxicological risk associated with human and other non-
target exposure to TCDD. -

A. Phase I of the Dioxin Implementation Plan was
primarily des igned to identify acceptable research approaches for
[ g_xjLL3-£. lLJj>n_aj[td. arTalysis j3j_JT C D~D\r es idues in env ironment al
samples. Existing data ind ica t e tha t the methods are
satisfactory for analysis of beef samples (fat and liver)
and that TCDD Is present in a small percentage (3.5%) of th_g_
beef fat samples taken from catt le with a known' exposure
JbjELlTT 4 »y- T . ""THHrj"*" rh^ bejTt Oliver jsajnoles analyzed were
nega t lv_&*~. As a part of phase I, the AgenTTy Irs Conduct ing
further research to determine the acceptability of these
methods for analysis of other sample types (humans, small
mammals, birds, soil, etc.) and the optimal combination
of extraction and analytical methods. The latter study
will be short term (90 days) In order that the Agency
might rapidly proceed with phase II analysis.

B. The Agency has analyzed 75 samples of pesticides.
which, due to their manufacturing process, could contain
TCDD. Seventy three of the 75 samples analyzed, did not
contain TCDD at or above the 0.1 ppm tolerance level set by
the Science Advisory Committee in 1970, The 2 remaining
samples ronnel, and Na-2,4,5-T phenate are believed to
contain .107 ppm and .312 ppm of TCDD respect ively. These
samples will be reanalyzed for confirmation. If confirmed
,EPA will take regulatory action to insure that the level of
TCDD in the affected pesticides is reduced to the 0.1 ppm
1 ev o. 1 .

An n d d i f l o n a l ana 1 y t: Icn 1 s t u d y for: TCDD residues in
I n r l i n l c o l J', t n d e pest Icfdo.s w . l l l be conducted In 1977. This
o t u i l y w i l l n n a l y / e a )>, t e n l e v number of sain pi OK at a lower
1 1 in 1 t l i t d i' tec. I t u n (10 I1 p'*) Mian the p i e e e e d i n p , analyse.-*,
I',)' A I n p r e M o n t l y n e l c c l hip, <i n analytical laboratory l o t thin
i e.'i ea i (• li ,

C. Phase 1 1 ._p f the Dioxin Implementation Plan Is
intended to provide the Agency with increased information on
the range and possible tendency of TCDD to bi oaccumula te in __ .
the environment. " ~~

All analyses In phase II will be based on a statistical
approach designed to improve the precision of the quantifi-
cation of TCDD residues reported.

Analyses of the human ( fa t > 1 iv e r and milk) and beef
(fat a rul iTv e r ) s a m p 1 es n o w_jj3__s_j: o r a &_e _ w 1 1 1 receive, t hc[~

wi th phase II of
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D. Existing beef fat and liver analytical data from
phase I of the Dioxin Implementation Plan do not indicate that
the toxicological effect level for exposure to TCDD through
ingestion of contaminated beef, has been exceeded. This is
only one source of exposure however. Additional analytical*
data are necessary to assess the overall toxicological
risk associated with accumulative exposure from different
sources of TCDD.

In addition to the human samples now in storage, EPA is
establishing an elective biopsy and mothers milk program
in Oregon to further assess the potential for human
exposure to TCDD through the use of 2,4,5-T.

V. Appendix

A. Interpretation of Phase I Data by Analytical
Collaborators

A meeting of the analytical collaborators (Dow Chemical,
Harvard University, and Wright State University) was held on
June!5, 1976 , to discuss the results obtained to date. As
a ̂ re sultof this meeting the following statement was issued
by the analytical collaborators.

1, Of the beef fat famples (85) analyzed, one shows a
positive TCDD level at 60 ppt; two samples appear
to have TCDD levels at 20 ppt; five may have TCDD
levels which range from 5-10 ppt. While .several
laboratories detected levels (5-10 ppt) in this
range, the values reported were very near the
sample limits of detection. There exist a great
deal of uncertainty of the procedure below10

2. The nna.lyl l e a l mr I hod Is not valid below 10 ppt

'.\. An In I i: oil ui'I. t on t o n \\ (Mi_r r n T e x t t n c 11 o n Igchni q u p
nlutWM pi mil I,MO. nl I l i u c: ;i p ah i I l l y o ~ f c l ' c fcfcTt. fu"glev el i;
lu> 1 ow 1() |ipl « T h i n war. demon .'•, t ra t: ed by compai. a t iv c
da La at t. lie. 1 uwoi part» per trillion range (5-10
ppt). However, t h i s method has been demonstrated
by only one laboratory at this time and has not been
validated below 10 ppt by another competent analyti-
cal facility.

A. The samples analyzed were peritoneal fat and kidnev
fat taken from cattle which had grazed on rangelands

^~o~F"known treatment with 2,4,5,-T. Controls were
the same sample typo taken from cattle from non-
treated areas within the same state.
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5 . Of the 1 iv gr sa mpjjis (43) analysed,> on 1 y one
suggest any ITTTTC residue, but the residue observed
was to close to the sensitivity of the sample
detection limits for quantitation. The fat sample
analyzed from the same animal showed no TCDD *
residue. Three liver samples (for which fat
samples were analyzed and showed positive data)
showed no TCDD residues.

6. Hone of the collaborators reported TCDD in samp 1es
oT beef fat taken from cattle Tn non-treated arefLs.
(at the sensitivityor"the analytical me thod) .
Three of the laboratories receiving liver samples
from cattle in non-treated areas observed no TCDD
in the samples.

Due to the improvement and agreement among the anlytical
collaborators with the analytical data, the above data
supercedes the EPA beef fat monitoring data released in
memoranda dited Augui.l 5, 1975 and December 19, 1975.

B. Phase II Experimental Design

The design phase II calls for preparation of two
"pools" of control beef fat (say, Pool F and Pool G) and two
pools of control beef liver (Pool L and Pool M) from which
all spiked samples are to be constructed. The fat pools are
constructed from equal amounts of fat from each control
animal selected, using a separate set of animals for each
pool. Liver pools are constructed in a similar manner.
(Necessary pool sizes are to be determined by Dr. Aubry
Dupuy after study of the design).

EluviMi aamplc'H each are prepared from fat pool F and
I I v c i pool |j. Thf sampled f r o m each pool are spiked
I lu l l v I itu.i I I y nt I t'V t> I !i l i e l w i - e n 0 niul 1()0 ppt; of 35 CT.-TCDD.
!! am |i 1 e (i a i t » I li (MI (Mil i art. ('<!, ami the ox t r a c t is d i v i d e d Into
Ih l i M ' e q u a l a l i q u o t M fni ( s h i p m e n t to t h e analytical labs,-
(the ii|i I I' I M|', 1 ov e I !i ;n e >\ y n I: ema t I c A 11 y spaced). The spiking
f i y n t e w allow?! clone K p a r i n g ;i I: lower lev Is and moderate
incieases In spacing at higher levels).

Next, five samples each are prepared from fat pool G
and liver pool M. The samples from each of these pools are
spiked individually at levels between 0 and 100 ppt of TCDD.
These samples are extracted and divided into three equal
aliquots for shipment as above.

It is necessary that each laboratory receive enough
extract from sets G and M and from the comparably-spiked
samples of sets F and L to allow duplicate measurements of
each sample. For other samples, labs need receive only
enough extract for a single measurement.



-15-

A single series^standards, prepared as set S and set T,
will serve for comparison both with fat and liver samples.
Set S will comprise eleven aliquots spiked at levels,
comparable to fat set F and liver set L.

Standard set T will contain 5 aliquots spiked at levels
comparable to fat set G and liver set M. Again labs must
receive enough standard from set T and corresponding levels
of set S to permit duplicate measurement of each standard.

Thus, a total of 48 samples — 16 standards, 16 fat and
16 liver -- are needed; these will require a total of 78
measurements by each laboratory, counting duplicate measure-
ments of specified samples. A diagram of the design is
attached.

All samples -- fat, liver and standards -- are to be
prepared and shipped in random order,except that aliquots
from a given sample w.il be shipped to the three labs simul-
taneously. Laboratories are to analyze the samples in th-t^F"
order in which they are received. Labs are to perform blind
analyses, i.e., they are not to know either the origin of
the material or the level of TCDD in any sample. A sample
numbering system should be used that provides no clue to
sample identity.

All data will be used to develop recovery curves. Data
from duplicate analyses of replicated samples will be used
to measure extraction and GC-MS precision. Data evaluation
will be by analysis of variance and regression methods.
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