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b«ﬁ,’.‘i:;rf UNITED STATES ENVIRONMENTAL, PROTECTION AGENCY
et WASHINGTON. D.C. 20450
& WRY 1977
. SUBJECT:  Dioxiu: Position Docuwment
TO: Diloxin Iwmplementation Task Force
FROM:s Edwin L. Johnson

Deputy Assistant Administrator
for Pesticide Programs

When we met 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 program to determine
the extent and frequency of dioxin (TCDD) residues in the
environnent as a result of the use of 2,4,5,-T and related
pesticides, The attached document is a draft of our '
~evaluation of phase I of the Dioxin Implenentation Plan
and a sumnary of our plan for proceeding with phase 11 of
the program. As I indiecated to you last fall, this docunent
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 sanme purpose,

Ve dntend teo make the document final and release it generally
in the Tatter paxt of May and wo thercfore would appreciate
yir avhwmitting any commenlbs or sgoppestions you have for
modt{ying this document hy May 19, 31477, All correspondonce
glhiould be Forwarded to Mv.e W, Thouoas Noellavay WNI-566, Glfice
of Special Pestlelde Weviews, Envivenmental Protceetion Ageancy
401 B Steet .4, Washdngton, DeC, 204060 (Telephone No.
202/755-9336). Your cvoperation in this program in the past
and your suggestions for this document as well as the future
divectious of the program will be greatly appreciated.

Attachment?
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A. Chemical and Physical Properties of TCDD
1. Synthesis -

TCDBD is not found naturally im the environment, its
source comes 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 eccurs uander
conditions which are used to prepare 2,4,5~-trichlorophenol,
tetzaehlorobenzene being the precursor compound.,  Under
extrene Saponification reactions, 2,4,5-trichlorophenol 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 trichlorophenol 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 emvironment: (1) it may be present
as a contaminant in chlorophenols or their derivatives,
(2) it may be formed from chlorophenols or their monomeric
chlorophenoxy derivatives under conditions of use or storage,
o1y (3} it may be formed from phenoxyphenols or other poly-
mircic derivatives under similar conditions. In those cases
where TCDD residues have been found in environmental samples,
it is mot known at present which of these routes is respon-
sible., Kearney’s, et al. (2) study of the fate 6f TCDD in the
environment, however, has resulted in the following
observations: ‘

1Yo TedD doaes not leaeh voevtleally I[n soils;g

LAY Sdgndldcant amouunts ot TEDD are wol taken
" up by plants and noue could be harvested
in grain ov soybeawns;

3), TCDD disappears slowly from soills and about
half 1s lost after one yecar. It is less
persistent than most chlorinated hydrocaxrbon
insecticides, but more persistent than 2,4,5-T;

4. TCHhD 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 waterv;
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5). TCDD destruction may be caused by sunlight In
wakter, but not on soll surfaces;

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

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

8., TCDD was accumulated from water by f£lsh in
laboratory studies.

Further information on the persistence and mobllity of
" TCDD in the environment will be available in late 1877 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 1s likely to be formed in the nreparation 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 dioxin monitoring program as possible
gsources of TCDD contamination.

B. 2,4,5-T Litigation History

On QOctober 29, 1969, the Presfident’s Science Advisor
announced that a series of coordinated actions was being
taken by several governmental agencles to restrict the use
of the herbicide 2,4,5-trichlorephenoxyacetic acid (2,4,5-T).
This was preciplitated by the release of a screening study
couducted by the Blonetics Resecarch Laboratories In whlich it

was found that mice and rata treated during early pregnancy
with latpge dodea of 2,4,%-F0 pave bl to defecltive offspring,

The announcement, topether wlth reports of an Increasoed
gecurseunece of blsth debects by Honth VYViclauaamese newspapoers
(Jute and July 1969), elicited tmmedlate 1cactions from

governmental agencies, sepgments of the sclentific community,
various lay groups concecrned with cavironmental problems,
antd from public communicatfons media. Goverament-sponsored
pancls of experts, speclal commisslions set up by scientiflec
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 greups, 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., AL least one
reason for failure to reach a satisfactory resolutlon of the
issue was the paucity of reltifable, scilientilic evidence.
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Additional animal experiments performed early 1in
1970 confirmed that the purest available sample of 2,4,5-T
glven in large doses to pregnant mice, did indeed result in
the birth of malformed offspring (3,4). It was laterx
reported (5,6) that the 2,4,5-T formulation employed in -
these studies contained 30ug/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 decislon
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, IX, 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., ITI. 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 vegistrants, Dow
Chemlical and Hercules Incorporated, exercised their right
under Section 4.e of the Federal Insecticide, Fungicecide, and
Rodenticide Act (FIFRA) [7 U.8.C, 135 et seqg.] to petitionm
for referral of the matter (for the cancellatlon of rice
only) to an Advisory Committee.

As provided by that statute (8), the National Acadeuwy

of sHeleweces supplled o 11wt from whiech was selected a
whue-membey AdvIisory Commlttee of gelentlsts wlth appro-
prhate qualtiticattons from unldversitles and xrescarch Instl-
tutes thioapghout Lhe counaty, The charpe given to the '
Coammbttre was to: {a) conatder all relevant faects, (L)
subwit o report and 1eccommendations reparding registration

for certain uses of 2,4,5-T, aud (c¢) state the reasons or
bascs 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
providing: -
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1. That the limit of 0.1l 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 slte, -

3, That 2,4,5-T be applied with proper caution so
that it will not contaminate other arecas where
it may come Into human contact. The Committee
also recommended that this action be reviewed
again when the exisﬂ;ng deficiencies In infor-
mation relative to possible magniflication 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 agalnst
2,4,5-T, In 1973, the UBnited States Court of Appeals for
the Eighth Circuit overturned the injunction and admini~-
strative proceedings were allowed to go forward (10).
Accordingly. a notice 9f intent to hold Public Hearings on
all 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~
pletlon of an intensive monitoring program for detecting
dioxin in the parts per trillion (ppt) range (38 ¥R 19869,
July 24, 1973). The hearing was to afford-to-all concerned
parties--manufacturers and formulators, the U.S., Department
of Agriculture (USDA), the Environmental Defense Fund (EDF),
and other Interested groups as well as the EPA~-the oppor-
tunfity to present pertinent scilentific, economic, and

olher televant data needed by EPA to welgh the benefits of
the hevbictide agalust the vlaks Invoelved,

The baonle quention to be resolved hy EPA through the
heas tuy process wan whetlhier the yvemaduling Fedexral registra-
ttons of 2,4,5-T should be rancelled or the clagssification

vhanped,

During the preparation of the heatingé,'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 0fflce of Special Pesticilde
Reviews (OSPR}, EPA, as candidates for Rebuttable Presump-
tion Against Reregistration (RPAR). The toxicity of these
pesticides and/or the assoclated dlioxin contaminant are
consldered In this revliew process.,
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Residue moniltorlng analyses for 2,4,5~T in environmental
samples, including food, have for the most part led to
negative findings. 1In those cases where positive results
were obtained, levels were low (normally less than 0.1 ppm).
This conclusion was based priwmarily on the results of

an EPA forced feeding study of the levels of 2,4,5-T in
cows millk and calf tissuve, following exposure. These obser-~
vatlons, coupled to the low order of teratepeniclty for
2,4,5-T when tested at the highest purility available, lcad to
the conclusion that human exposure to 2,4,5~T from nermal
usage posed no discernible problem.

+ On May 10, 1974, the information hearilng was expanded
to include all insecticides and herbicides having in theilr
manufacturing process 2,4 ,5~trichlorophenol {(TCP), These
include the pesticides S$ilvex, Erbon, Ronnel and 2,4,5-
TCP all of which have the potential of containing TCDD,

On July 24, 1974, the Agency withdrew cancéllation

‘and information gathering proceedings initiated against the

herbicide %,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 contaminast 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 fipal determination on the "unreasonable adverse
effecte" caused by the use of 2,4,5-T extremely difficult,
if not Impossible., Accordingly, while the 2,4 ,5-T notlce

of hearing was withdrawn, the Agency stated that it:

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

On Jduly 25-26, 1974 the Agency held a Dioxin Planning
Conlerencoe In Washington, D,0, The publlec weeting was
held primay ity for thene part bes havlng an Lnterest Ia the
wilthdeawn 2,4,0-T/dloxln heat lops.  The nature of the
weet Eng, wan to addiess data analysils and retrelval (In the
anrean of analytlcal methodolegy, toxlcology and monitoring)

with cemphasls on analytical methodology foxr TCDD at the

. parts per trillion level {(ppt). As a vresult, the Agency

promulgated the Dioxin Implementation Plan which 1ls deslgned
to develop the required analytical methods for the determi-
nation of dioxin residues In environmental samples. '
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II. Dioxin Implementation Plan
A. Introducction

In September 1974, the Agency sent out 2 Preliminary
Dioxin Tmplementation Plan (DIP) to all attendees of the Planning
Conference requesting that it be reviewed avnd that they
provide Input on what changes or additions would be advisa-
ble in the overall plan, After these responses were recelved,
a final plan was prepared in February 1975, It conslsts of
twe parts, a short term monitoring program and a broad
research plan which would take four to five years to complete.
The EDF, USDA and Dow Chemical agreed to participate in a
mounitering program established by EPA, which would utilize
improved analytical methodology capable of TCDD detection at
the ppt level. :

The short term beef fat monltoring plan was a joint
plan (representatives from EPA, USDA, EDF and Dow Chemicgl)
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 deslrabil-
Ity of inftlating some form of regulatory action on 2,4,5-T
or other pesticides contaminated by TCDD, At each polnt
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, The sanple should represent cattle likely to be

matheted for howan consumption and grazed on
Tands treated with 2,4 ,%-T and thus 1llkely to
maxbmilze the probablilty of coatalabng 2,4 5T
(or Tehn),

Between February and Marvel, 1973, the flrst 85 beef

fat and 43 liver samples were collected, At the outset it
wvas decided that emphaslis would be placed on analytical
methodology. Due to the cowplexity of the analytical
technique to determine TCPD at the ppt level, analysls

for these first 128 samples were delayved and not completed
until May 1976. Approximately twenty-five percent of these
samples was taken from non-treated areas, l.e., where
2:4,5-T or TCDD 1is not likely to be found. One laboratory
prepaved all sample extracts, and ldentical 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.



f‘)?

LY T,

H Ry E= 299 2y
DR AR § . asaean

’“ﬂh.

B. Analytical e e L

A ————— . "

l. 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 spectrometric (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 I beef and liver analyses.
Based on the repeated ability of more thanm 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-
ed by the collaborators at the June 15, 1976 meeting in
Washington (see section V Appendix part A) are suggestive of
TCPD residues 1in beef far ranging from 20-60 ppt.

Phase I of the program was primaLily intended to identify

acccptmglc methods for extractidn AWA ANATYSIs oOF TCDD
T environmental samples. This phase of the program is
éssentialTy completc. A shoff Cerm study (90 days) will be
eTonducted, prior to initiation of phase II, to determine the
6ptimal comblination of extraction aund analytical methods,

BneEe this combination has been deltermined, the Agency will
" immediately proceed with the second phase of the program.

Thiase IT will proceed under an experimental design intcoded
to busure the accuvacy and legal sufficiency of the analy-
tdeal data beding developed (ser sectlon III Future Analyrbi-
cal tadlen),

e Swrvey of Volehlorophenol Pesticldes Lfor TEDD

Boesgldues,

Samples of ﬁxtchlorophcnol materials were received from
the basic manufacturers 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 ppm limit for TCDD conta-
mination of 2,4,5~T, as set by the 2,4,5-T Advisory Commit~
tee (NAS) in 1970, Sceventy-three out of the 75 samples
collected did not containp TCDDP at the above limit of detec~
tion. The remaining 2 samples, ronnel and Na-2,4,5-T phenate
are bellieved to contain 0,107 and 0.312 ppm of TCDD respcutively,

These sanples will be reanalyzed for confirmation. Lf the
residue level continues to exceced 0.1 ppm, the Agency
will take regulatory action to insurc that TCDD

is reduced to an acceptable level.
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N A second study of the TCDD residucs In technical
pesticides will begin in mid-1977. The limit of detection
in this study will be l0ppb. Samples for this study will be .
taken by representatives from Pesticide Toxlc Substances - A
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. Toxicological Effect Level

The TCDD toxicology data is well documented in the
EPA conference report of Januvary, 1976 and in the May, i
1976 addendum and therefore does not neced to be reviewed
extensively herein., Additional data however have been
generated which expand our knowledge of the risks assocliated
with human and nontarget exposure to TCDPD. Dow Chemical
Company has recently completed a two-year feeding study with
2,3,7,8~-TCDD in male and fewmale rats, Preliminary data o
Jindicate that at a level of 0.001 ug/kp/day of TCHD (which 3
approximates 20 ppt TCDP in the rat’s daily diet) the B
TrTECt was sImlilar to controls In all parameters measured,
“Kfpihe dose of 0,01 ug/kg/day however increased urinary
excretion 6T porphyrin and increased liver welghts were
~—observed (personal communication, Dr. Xoriba, Dow Chemical
Co. .Y ToxIcologlsts Ltrom the Criteria and Evaluation Divi-
ston (CED), OPP, EPA have reyicwed fhis data and established
a range of 80 to 200 ppt as the effect level (FLY Tor human
exposure to Deef fat containing TCDD. To determine the EL it
waAE assumed that the amount of TCDD in the beef was constant
and that the amount of beef fat ingested is from 1 to 2.5%
of a huwmans total diet,.

Ahe data sencrvated thus far for the 85 beef fat and 43
llvul'ﬂuﬁﬁius analyzed in phase T of Lhe monltoring program
do wot Tndlcate that the Kl (o1 FCDD exposure throupht” beel
Pat Tupvstion baw been excecded or reached, 1t is cwpha-

Tt ed Towev el bhit exposnre Lo TORD Ehrough fngestion of
el tat s enly one possible sounrece ol exposure, The
puv Dtonment almSanpleon seheduled Lor analysis In phase UL of
the Bloxin Japlewentation Plan vrange frow soll to human
types, 'The diversity of these samples is intended to
provide EPA with a better understanding of the petential for
TCDD to biloaccumulate once it Ils released into the environ-
ment and thus present multiple souxces of exposure to humans

or other non-target ovrganisms,

1T, PFuture Analytical Studies

_Phage II of the Dioxin Implementation Plan is designed
to provide the Agency with precise analytical data on the s
residues of TCDD in environmental samples:
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The purpose of the design is to establish a practicable
expermental procedure that (a) will permit development of a
"best fit" recovery curve (or curves) for quantification of
35 CI~-TCbD -spiked in beef fat and liver at levels ranging
from 0 to 100 ppt, and (b} will allow statlstically reliable
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 Pesticlide Monitoring Laboratory and quantifled at the
collaborative analytical laboratories;

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

3., The relationships between measurements of TCPD 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 magnituda of
statistical interactions;

5. The precision of PML s extraction procedure relative
to the precision of the GC-MS quantitation.

Based on the ability of the collaborator to detect
TCDN in spiked samples, an evaluatlion can be made of the
validity of the TCDP levels reported in blind environmental
samples, It 1s anticipated that the above procedure can be
applied to all environmental samples scheduled for analysls
on phase TI. Highest priority however will be given to the .
analtyala of phdsc TT becl (fat and Iiver) and human (fat,
VeT, and milk) snmplesl;ﬂ

b —————

The Apcacy presently has a total of 167 human samples
(mtlk, Tiver, adlpone) dn stovape at our Pesticlde Monbtor bap
Factlbity, Bay 51, Louwls, Misa, ‘These samples were collectod
Ly Mlsslaslppl awd Arkanwas Lrom persons who might have

been exposed to TCHE Lhrough the use of 2,4,5~T on rlce,

Additionally, EPA is establishing a voluntary blopsy
and mother’s milk monitoring program in Oregon, to further
investigate the significance oT direct and ITdlrect human
exposure to TCDD through the use of 2,4,5~T., This program
1s tntended to provide EPA with Ilnformation on the signifli-
cance of indlrect and direct human exposure to TCDPD through
the comparlson of samples taken from persons llving in
urban versus forested sites, respectively. R

For speciflc details on the phase II analytical proce-
dures refer to Section V, Appendix, part B,
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IV, Summary "
EPA is Investigating the frequency and level of TCDD
resldues 1in the eavironment as basls for determining the

toxicological risk associated with human and other non-
target exposure to TCDD. -

A, Phase 1 of the Dioxin Implementation Plan was
primarily deslgned to identify acceptable research approaches
rﬁfff'gtion and analysis_gf TCOD\residues in environmental
samples, FExisting data indicate that the methods are
satisfactory for analysis of beef samples (fat and liver)
and that TCDP is present in a small percentage (3.5%) of the
beef fat samples taken from cattle with a knownTeéxposure

Z,A,S—T._tgiLﬂgL the beefr Jiver samples analyzed were
megative.  As a part of phase I, the Agency Yz ronducting
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 I1 analysis.

B, The Agency has analyzed 75 samples of pesticides
which, due to theilr manufacturing process, could contain
TCDD. Seventy three of the 75 samples analyzed, did not
contain TCDD at or above the 0.1l ppm tolerance level set by
the Sclence Advisory Committee in 1970, The 2 remaining
saniples ronnel, and Na-2,4,5-T phenate are believed to
contain 107 ppm and ,312 ppm of TCDD respectively, These
samples will be veanalyzed for confirmation. If confirmed
EPA will take xregulatory action to 1insure that the level of
TCHD in the affected pesticides 1s reduced to the 0.1 ppm
level,

An addltlonal analytlical study for TCDD reslducs In
bechnleal gande peatleldes will be counducted in 1977, This
#iwdy will avalyze a preater namber of snawples at a lower
Plmio ol deteet tow (LU pph) than the preceeding analyses,
BI'A Ls presently selecting an apalytlcal laboratory Tor thig

researel,

C. Phage TI of the Dioxin Implementation Plan 1Iis
intended to provide the Agency with incrcased informatlon on
the range and possible tendency of TCDD to biloaccumulate in
the environment,

e

All analyses in phase II will be based on a statistical
approach designed to fmprove the precislon of the quantifi-
cation of TCDD resldues reported, .

Analyses of the human (fat, liver and milk) and beef
(fat and IIver) samples now in storage will receive the

highesT PrIoriTy when the Agency proceeds with phase LI of
the plan. . e

for
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D. Existling beef fat and llver analytical data from
phase I of the Dioxin Implementatlon Plan do not indicate that

the toxlcological effect level for exposure to TCDD through
"ingestlion of contaminated beef, has been exceeded. This is

only one source of exposure however. Additlonal analyticale
data are necessary to agsess the overall toxicological

risk associated with accumulative exposure from different
sources of TCDHD,

In addition to the human samples now 1in 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, Intevpretation of Phase 1 Data by Analytical
Collaborators '

A meeting of the analytical collaborators (Dow Chemical,
Harvard University, aad Wright State University) was held on
June 15, 1976, to discuss the results obtalned to date, As
a result of 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 wmay have TCDD
levels which range from 5-10 ppt. While several
laboratories detected levels (5-10 ppt) 1in this

. range, the values reported were very near the

“ sample limits of detection. There exlist a great
deal of uncertainty of the procedure below 10

pPpte - S

e

2, The analyriecal wmethod Us not valild below 10 ppt

Y. Aun Introductlon to o neubral cextractlon technlgue

nhows prowtue ol the eapabllity of ceting levdéls
below L0 ppis ¥hils was demonstrated by comparative
datn at the lower pavts per trvlllion ranpe (5-10

ppt). However, this method has been demonstrated

by only one laboratory at thls time and has not been
validated beiow 10 ppt by another competent analytl-
cal facility.

4, The samples analyzed were peritoneal fat and kidney
fat taken from cattle which had grazed on rvangelands
CoF known treatment with 2,4,5,~-T, Controls were
the same sample type taken from cattle from non-
treated areas within the same state.
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5, 0f the liver samples (43) analyzed, only one sample. .

: suggest “any TCDD 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. HNone of the collaborators reported TCDD in samples
of beef fat taken from TAEEle In non-treated areas.
“(at the sensitIvity of the analytical method),
Three of the laboratorles receiving liver samples
from cattle in non-treated areas observed no TCDD
in the samples.

Due to the Ilmprovement and agreement among the anlytical
collaborators with the analytical data, the above data
supercedes the EPA beef fat monltoring data released 1in
memoranda <ited Augusit 5, 1975 and December 19, 1975,

B, Phase I1 Experimental Design

The design phase II calls for preparation of two
"pools" of control beef fat (say, Pocol F and Pool G) and two
rools of control beef liver (Pool L and Pool M) from which
211 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 anlwmals for each
peol, Lilver pools are constructed In a similar manner.
{Necessary pool sizes are to be determined by Dr. Aubry
Dupuy after study of the design).

Eleven gsamples cach ate prepared from fat pool F and

Tiver poal L. The sauples from each pool are spilked

fudty lduwalty nt levels between 0 and 100 ppt of 35 CI~TCDD,
Samplten nre then eatractod, amb the extract s divided [ntoe
thive cqual atlquots for shiipment to the analytlical labs,.
(the spihing tevels arve ayatematlenlly spaced), The splklag
nyufem plltows clone spaclnp at lower levls and moderate

tucreases tu spaclag at hilgher levels).

Next, five samples each are prepared from fat pool &
and liver pool M. The samples from ecach 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,. ‘

Tt is necessary that each laboratory recelve enough
extract from sets G and M and from the comparably-spiked
samples of sets F and I, to allow duplicate measurements of
each sample, For other samples, labs need recedve only
enough extract for a sinpgle measurement,
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A single seriesnstandards, prepared as set 8 and set T,
willl serve for comparison both with fat and liver samples.
Set § 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. Apain labs must
recelve enoupgh standard from set T and corresponding levels
of set § 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 speciflied samples., A diagram of the design is
attached, '

Al) samples -~ fat, liver and standards -- are to be
prepared and shipped in random order,except that allquots
from a giveun sample wil be shipped to the three labs simulw
taneously. Laboratories are to analyze the samples iIn th&&
order in whlich they are received., Labs are to perform blind
analyses, f.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 ldentity,

All data will be used to develop recovery curves, Data
from duplicate analyses of replicated samples will be used
to measure extractlon and GC~MS precislon, Data evaluation
will be by analysis of variance and regression methods.
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