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EIDGENOSSISCHE
TECHNISCHE HOCHSCHULE ZORICH

Mikrobiologisches Institut

CH-8006 Zurich, January 23, 1979
Universitatstrasse 2
TelephonOI-326211

Dr. A.L. Young
Occupational and Environmental Health
Laboratory

Brooks Air Force Base

USA

Texas

Dear Dr. Young,

It is a long time, since we took contact with you. This is not due to any

disinterest in the recent work on TCDD-biodegradation, but only to my personal

laziness in writing.

As I hope you enjoyed your stay in Switzerland in November 1977 and ihe

following trip to and partially through Italy. We certainly remember you

visit here with pleasure. Will you again be in Europe in the near future

As you know we have started a study on microbial metabolism of TCDD, in

the hope to contribute to a solution of the Seveso-problem. The experimental

work was started late in 1977 and will last until the end of 1979. The recent

status is depicted in the added summary.

During our studies we encountered several problems, mostly analytical. 1 am

sure, that some of the problems we are faced with are the same as you and

your group have met. And if I take up my notes about our last discussions

( hov, 4? 4??? ) I see that we also talked about this during your

visit. May I take up some of these problems again?

a) The extraction of TCDD from soil can be performed with different solvent

systems. You used methanol/chloroform. What were the reasons for this prefe-

rence e.g. over methylen-chloride? Which ratio of methanol/chloroform was

used, which concentrations, temperatures and extraction times?

b) Is it possible to get samples of the 15 2,4-D degrading strains, you mentioned

during your last visit? What is known about the degradation pathway of these

organisms? Do they only use the phenoxyacetic acid side chain as carbon

source and leave the chlorinated ring or are they also capable of splitting

the ring?

c) Can we get in contact with the researchers in the field of microbial laboratory

biodegradation studies? If I remember correctly one name you mentioned was
Form. 0770 42436/3
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Absence of TCDD Toxicity to a Rodent Population

Following Massive Field Application of

2,4,5-T Herbicide*

Charles E. Thalken, DVM, MS; William E. Ward, PhD

Alvin L. Young, PhD

USAF Academy, Colorado

Field investigations were conducted on populations of
beach mice, Peromysous polionotus, and hispid cotton rats,
Sigmodon hispidus from a unique 1 square mile military test
site (Test Area C-52A, Eglin AFB, Florida) that was sprayed
with 160,948 pounds of active ingredient 2,4,5-trichloro-
phenoxyacetic acid herbicide (2,4,5-T). Significant levels
(10-710 parts per trillion - ppt) of the contaminant 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) were found within the top
6 inches of test site soils although 10 years had elapsed
since the last aerial application of 2,4,5-T. Liver tissue
from rodents inhabiting the test site .contained 210-1,300
ppt TCDD. However, no gross or histological evidence of
teratogenesis or toxicity was found in 122 adults and 87
fetuses. An analysis of variance of liver and spleen weights
for the beach mouse indicated significant differences between
control and TCDD-exposed animals. Analysis of plant seeds
revealed no detectable levels of TCDD (minimum detection
limit of 1 ppt TCDD). TCDD accumulation in liver tissue
,was thought *to be associated with pelt contamination from
burrowing and subsequent ingestion of soil particles via
grooming.

* Presentation to the American Veterinary Medical
Association, 112th Annual Meeting, Anaheim, California,
16 July 1975, Abstract Number 81.
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Dr. Arnold, another Dr. Cairney. Is this correct?

d) In the USAF-report the dissappearance of TCDD from the experimental fields

is reported. The extensive studies on the Eglin Air Force Base (Florida) are

especially interesting, as they give the well known "half life" of 300 days,

the same as in Utah. Is it possible to get soil samples from Eglin Air Force

Base, especially from the location with originally heavy contamination

(10-40 ppm TCDD). To whom will we have to address such a request?

We realize that answering some of the questions may be time consuming and diffi-

cult, especially as you are working in different fields now. But we would be very

grateful, if you could at least give us the address of the research microbiologists

at Colorado Springs and an address for point d). In advance we thank you for

all your help.

Yours sincerely,

R. Hutter



EIDGENOSSISCHE
TECHNISCHE HOCHSCHULE ZORICH

Mikrobiologisches Institut

CH-8006 Zurich, December 22, 1978
Universitatstrasse 2
Telephon 01-326211

"Biodegradation of TCDD"? A Swiss Study of the Problem.

(M. Phiiippi and fTHUttef$ Mikrobiologisches Institut, ETH-Zentrum, 8092 Zurich)

In Spring 1977 we were asked by the Swiss Government (Department of External

Affairs) and by Givaudan Co. to study, the possibility of microbial degradation of
«

TCDD. After some time, used to inform ourselves on the situation in Seveso and

on earlier or on-going work in other laboratories, a proposition for an experimental

programme was submitted to the Swiss Government. The proposal was accepted late •

in 1977.

The programme is financed by the Swiss Federal Government, and one of us (R.H.)

is commissioned to direct it. The experimental work (performed exclusively by M.P.)

is done in a special laboratory in the research buildings of Givaudan Co. in Diiben-

dorf, a suburb of Zurich. This arrangement had to be made for reasons of safety

(TCDD work should not be done in student laboratories) and for analytical reasons

(all facilities and experienced personel are available in the same building).

More than TOO different microorganisms, single cultures and mixed populations,

are examined under various culture conditions for their capacity to attack TCDD.

C-TCDD, obtained from Kor Isotopes, is used for the studies.

In addition to work in our own laboratory we are cooperating with Prof. Salkinoja,

University of Helsinki, in a study of TCDD-degradation by "Bi ox "-filters, patented

by Enso-Gutzeit Co., Finnland.

The incubations are made in closed systems, thus allowing a complete analysis of

the fate of TCDD. The actual analysis permits the detection of labelled CO« by

trapping it from the outflowing air in KOH. Hydroxylated metabolitesshould be de-

tected in thin layer chromatograms; they should occur primarily in the water phase

after extraction of the incubated media with organic solvents. We analyse for par-

tially or completely dechlorinated metabolites in a GC-system.

Until present no development of CO_ could be detected in any culture. All

potential polar metabolites, observed in the water phase after extraction with or-

ganic solvents and as radioactive spots remaining at the start in thin layer chroma-

tograms, turned out to be artefacts. They were due to incomplete extraction of TCDD,

which seems to be especially strongly bound to cell particles in some fungal cultures.

Form. 0770 4243S/3
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Also the analysis of the samples in the GC-system did, until present, not lead to

any detectable TCDD-metabolite. A new peak, detected in 2 cultures after several

months of incubation, did cochromatograph with Monchlor-DD, but turned out later

not to be radioactively labelled. As this compound can therefore not be a metabolite
14

of the C-TCDD added to the culture, its identity was not investigated further.

Recently we have started with an analysis of our samples in a Packard Radio-GC-

System. With this system it is possible to analyze a sample simultaneously in a GC-*

detector and a radioactivity proportional counter. In preliminary'experiments 2 samples

were found which contain a new peak of radioactively labelled material not present

in the standard.

Future work is planned in the following directions:

- Further analysis of the two samples showing a new peak in the Radio-GC-System.

- Analysis of the remaining samples in the Radio-GC-System.

-Complete analysis of all samples incubated for at least 1 year (to determine the
balance of the added radioactivity).

- Start new set of microbial cultures under modified conditions.



EIDGENOSSISCHE , CH-8006 Zurich,
TECHNISCHE HOCHSCHULE ZCIRICH " * UniversitStstrasse 2

Mikrobiologisches Institut
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January 23, 1979

^ikrobiolcgischeslnstitut
echn. Hochschule
ETH-Zentrurn Dr* A>1-

Occupational and Environmental Health
Laboratory

Brooks Air Force Base Texas

USA

Dear Dr. Young,

It Is a long time, since we took contact with you. This is not due to any

disinterest in the recent work on TCDD-biodegradation, but only to my personal

laziness in writing.

As I hope you enjoyed your stay in Switzerland in November 1977 and the

following trip to and partially through Italy. We certainly remember your

visit here with pleasure. Will you again be in Europe in the near future?

As you know we have started a study on microbtal metabolism of TCDD, in

the hope to contribute to a solution of the Seveso-problem. The experimental

work was started late in 1977 and will last until the end of 1979. The recent

status is depicted in the added summary.

During our studies we encountered several problems, mostly analytical. I am

sure, that some of the problems we are faced with are the same as you and

your group have met. And if I take up my notes about our last discussions

( nov. 4"}- 4*l)) ) I see that we also talked about this during your

visit. May I take up some of these problems again?

a) The extraction of TCDD from soil can be performed with different solvent

systems. You used methanol/chloroform. What were the reasons for this prefe-

rence e.g. over methylen-chloride? Which ratio of methanol/chloroform was

used, which concentrations, temperatures and extraction times?

b) Is it possible to get samples of the 15 2,4-D degrading strains, you mentioned

during your last visit? What is known about the degradation pathway of these

organisms? Do they only use the phenoxyacetic acid side chain as carbon

source and leave the chlorinated ring or are they also capable of splitting

the ring?

c) Can we get in contact with the researchers in the field of microbial laboratory

biodegradation studies? If i remember correctly one name you mentioned was



Dr. Arnold/ another Dr. Cafrney. Is this correct?

d) In the USAF-report the disappearance of TCDD from the experimental fields

Is reported. The extensive studies on the Eglin Air Force Base (Florida) are

especially interesting, as they give the well known "half life" of 300 days,

the same as in Utah. Is it possible to get soil samples from Eglin Air Force

Base, especially from the location with originally heavy contamination

(10-40 ppm TCDD). To whom will we have to address such a request?

We realize that answering some of the questions may be time consuming and diffi-

cult, especially as you are working in different fields now. But we would be very

grateful, if you could at least give us the address of the research microbiologists

at Colorado Springs and an address for point d). In advance we thank you for

all your help.

Yours sincerely,

R. Hotter
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Maj Young/EC/3667/11/30 May 79/5-30-1

31 MAY 1979

EC

Literature Request

Hr Elbert L. Dage
Office of Toxic Substances (TS-792)
Assessment Division
Environmental Protection Agency
Washington, D.C. 20460

1. Per your request for literature, the following documents on Air
Force studies of the environmental fate of 2,4-0, 2,4,5-T and TCDD are
attached.

2, The first three Technical Reports are pertinent studies on the fate
of 2,4,5-T and Its trace contaminant TCDD 1n an ecosystem treated with
massive quantities of phenoxy herbicides. Technical Reports AFATL-TR-
74-12 {Atch 1), AFATl-TR-75-49 {Atch 2) and AFATL-TR-75-142 (Atch 3)
detail ecological studies conducted on a unique 3.0 km2 military test
area (Test Area C-52A, Eglln AFB FL) that received approximately 73,000
kg 2,4,5-T and 77,000 kg 2,4-0 during the period 1962-70. Significant
results Included:

a. At the termination of spray equipment testing programs 1n 1970,
significant levels (ppm) of 2,4,5-T soil residues were found throughout
the test area. However, no residues of 2,4,5-T were detected (detection
limit of 10 ppb) 1n any soil samples collected during 1971-1972,

b. During the years from 1974 through 1978, 84 soil samples were
collected to a depth of 15 cm from throughout the test area and analyzed
for TCOD. TCDD levels ranged from <10 to 1,500 parts per trillion (ppt).
The median concentration was 30 ppt while the mean was 165 ppt*

c« An ecological survey extending over a five-year period (1973-1978)
documented the presence of more than a 123 different plant species, 77
bird species, 71 Insect families, 20 species of fish, 18 species of
reptiles, 18 species of mammals, 12 species of amphibians and 2 species
of molluscs. At least 170 biological samples were analyzed for TCDD,
Including 30 species of animals. No TCDD was found 1n any of the plant
species examined. However, TCDD was found 1n nine species of animals
Including two rodent species: beaehmouse (300-1,500 ppt, Hver) and
hispid cotton rat (<10-210 ppt, liver); three species of birds; meadow-
lark (100-1,020 ppt, liver), mourning dove (50 ppt, liver), and Savannah
sparrows (69 ppt, liver); three species of fish! spotted sunflsh (85 ppt,
liver) mosquitofish (12 ppt, whole body) and sailfin shiner (12 ppt, whole
body), and one reptile, the six-lined raeerunner (360-430 ppt, muscle).
A composite sample of Insects (whole bodies) contained 40 ppt TCDD,



d. Gross pathology was done on all species collected for TCDD
residue analyses. B1stopsthologlcal examinations were performed on over
300 beachmlce or hispid cotton rats from the test area and a control
field site. Examinations were performed on the heart, lungs, trachea,
salivary glands, thymus, liver* kidneys, stomach, pancreas, adrenals,
large and snail Intestine, spleen, genital organs, bone, bone marrow,
skin and brain. Initially, the tissues were examined on a random basis
without the knowledge of whether the animal was from a control or test
area. All microscopic changes were recorded Including those Interpreted
as minor or Insignificant, The tissues were then reexamlned on a
control and test basis, which demonstrated that the test and control
mice could not be distinguished h1stopatholog1cally. Similar Msto-
pathologlcal studies wart conducted on the fish and racerunners with no
significant abnormalities being found.

3. Technical Report USAFA-TR-76-18 (Atch 4} 1s a summary of A1r Force
ecological research on TCDO. It also presents analytical data on the
soil degradation of TCDD when In the presence of 2,4,5-T and 2,4-D.
Significant results Included:

a. The half-lift of TCBD 1n soils containing 2,4-D and 2,4,5-T
appeared to be between 225 and 275 days.

b. Studies of bacteria, aetlnornycetes and fungi from soil plots
treated with massive quantities of 2,4-D and 2,4,5-T (8,000 - 40,000
ppm) confirm that these microorganisms proliferate to such an extent
that they were probably uslnf the herbicides and TCDD as metabolic
carbon sources and, as such, were contributing to their degradation.

c. Movement .of TCDO 1n the abiotic portions of the environment
occurred by wind or water erosion of soil particles, but leaching by
water alone did not occur.

4. Technical Report USAF OEHL-TR-78-92 (Atch 5) contains, 1n addition
to the above environmental data on 2,4,5-T and TCDD (Chapter HI), other
significant data Including:

a. Data OR the analysis of 492 samples of Herbicide Orange (a 50:50
mix of the n-butyl esters of 2,4-D and 2,4,5-T) for TCDD (See Chapter I).
The levels of TCOD ranged from <0.02 to 15 ppm 1n herbicide produced
during the 196S-1968 tin* period. The weighted mean concentrations of
TCDO In Herbicide Orange was 1,98 ppm. The samples were taken from
surplus Herbicide Orange*

b. Industrial hygiene and ambient air sampling data from all land-
based dtdruRwIng/transftr operations of Project PACER HO, the 1977 USAF
project to dispose of 2.22 rail11on gallons of Herbicide Orange (see
Chapter II), Results of these sampling programs revealed that under the
worst case noted, the levels of 2»4,5~T (and 2,4-D) vapors were well
below the time-weighted Threshold Limit Value (TLV; for each of these
materials. The detected levels were at least two and, In most cases,
three orders of fuagnltude below the TLVs, TCDD was not detected 1n any
air samples. Approximately 200 personnel carried out the dedruwmlng/transfer



operations. Comparisons of available pre~ and post-operational medical
examinations of military personnel Involved have revealed no apparent
physical effects as a result of these activities.

c. An assessment of the werld*s scientific literature on the
toxldty of 2,4j5~T, 2,4~D and TCOO 1n selected laboratory and domestic
animal species (see Chapter IV), Each chemical was critically reviewed
fort

(1) Acute and short-term toxldty potentials,

(g) Subacute and chronic toxldty potentials,

(3) Absorption, distribution, and excretion potentials.

(4) Bnbryotoxtc, fetotoxlc, and teratoganle potentials.

(5) Carcinogenic and tumoHgenlc potentials.

{6} Mutagenlc and cytopsnlc potentials.

d. A review of available scientific data on numerous Incidents
Involving suspected 2*4»S-T/TC0D poisoning of humans or livestock (see
Chapter V). Extensive efforts 1n translating over 30 uiajor foreign
documents permitted for the first t1w@ detailed accounts of 23 Industrial
episodes that Involved exposure of over 1,100 people to TCDD. An assess-
ment of the medical data frost these Industrial episodes and other episodes
was made 1n Chapter VI. Some of the significant medical conclusions were;

(1} Adverse effects of 2,4»S-T herbicide should manifest them-
selves shortly after exposure, Syraptows arising for the first time
months to years after tht last exposure are probably due to an etiology
other than the herbicide.

{£) The hallmark of TCDD txposura to chlorance and Its absence
Hakes 1t unlikely that systtwle disorders present are related to TCDD.
Asthenlc and vegetative symptoms are often present In overexposure but
are difficult to Interpret. They would normally be expected to clear
with t1»e.

(3) There 1s no conclusive evidence at this time that either
2,4,5-T herbicide or TCOD 1s nuta§en1et terategenle, or carcinogenic 1n man.

5. If I can provide additional copies of these documents or further
elaborate on the data* please contact me.

ORIGINAL SIGNED BY
ALVIN 1. YOOHQ, Major, USAF, Ph.D. 5 Atchs
Envtrerwaenta! Sciences Consultant 1. AFATL-TR-74-12
USAF Herbicide Specialist 2. AFATL-TR~7§~49

3. AFATL-TR-78-142
4. USAFA-TR.76-18
5. USAF QEHL-TR-78-92



EIDGENOSSISCHE

TECHNISCHE HOCHSCHULE ZORICH

Mikrobiologisches Institut

CH-8006 Zurich, March 10, 1980
Universitatstrasse 2
Telephon 01-326211

Major A.L. Young, USAF, Ph.D.
Department of the Air Force
School of Air Space Medicine SAM/EK

Brooks Air Force Base, Texas 78235

U.S.A.

Dear Major Young,

Quite some time has passed, since we have been in contact in connection

with your Agent Orange and TCDD studies. As you may remember, we initiated

a laboratory programme to study the possibility of microbial metabolism

of TCDD. Our present data are purely negative. We find no degradation or

metabolism of TCDD by any one of our microorganisms or in any one of the

soil samples studied up to now (we can not exclude a 1-2 % metabolism within

1 year). However many different test artefacts occur, e.g. overall dimi-

nuition of extractability, selective extraction of contaminants present
14in the C-TCDD standard or seemingly polar metabolites.

As Dr. D. Watkins, EPA, Cincinatti, told me you are still interested and

engaged in TCDD (or Agent Orange) work. We would be especially interested,

whether your studies on the disappearance of TCDD from the soil of different

experimental fields were continued and whether the "half-life" of about 1

year is still valid. From our laboratory data and from field experiments

at Seveso, Italy, a longer half-life is suggested. Are any studies continued?

In advance we thank you for any information or help which you can give us.

Yours sincerely,

R. Hutter

Form. 0770 42436/3



8 April 1980

Dr. Ralf Htftter
Eldgenb'ssische
Technische Hochschule Ztfrich
Mikrobiologisches* Institut
Universit'atstrasse 2
8006 ZURICH SWITZERLAND

Dear Dr. HUtter

Thank you for your letter of 10 March 1980. I apologize for my delays
in corresponding with you. Significant events related to the phenoxy
herbicides and TCDD continue to dominate my time.

Your hospitality and interest in my research were most appreciated during
my visit to Zurish. Following my return from Europe, I transferred to
the United States Air Force Occupational and Environmental Health Labora-
tory and the School of Aerospace Medicine, Brooks AF8, San Antonio, Texas.
In this post, I have continued my investigations into the fate of TCDD.
As you are aware, investigations of TCDD are extremely difficult and time
consuming. We have not had the opportunity to extend our investigations
beyond our field studies; i.e., we have not undertaken extensive microbial
degradation studies in the laboratory. Hence, our observations must be
viewed with caution as to cause and effect.

One of our major problems (and apparently one of yours) has been finding
an efficient extraction technique to remove TCDD from soil. I believe our
earlier data reflected this problem. With time, it may well be that TCDD
becomes more tightly bound into the soil matrix and less extractable.
Thus, our earlier data may have reflected binding and not degradation. We
have experimented with a number of extraction techniques including exhaus-
tive hexane extraction, methanol/chloroform, five percent dichlorobenzene
in chloroform and a mixture of ten percent toluene in chloroform. Perhaps
our most consistent method and the one used in obtaining the data in
Technical Report OEHL-TR-79-169 is as follows:

Ten grams of soil were weighed in a 6-dram vial. Six ml of
caustic methanol (10% KOH,'w/v) were added and shaken at 56°C
overnight to hydrolyze the herbicide components to water-
soluble pooducts. Six ml of water were added and the vial
shaken vigorously to break up any soil which had caked in the
strongly basic solution. The sample was then extracted by the



addition of three ml of hexane and one and one-half ml of
the supernatant liquid was pipetted Into a two ml crimp-top
vial. The hexane extract was sealed 1n this vial for direct
GC/MS analysis. Samples with less than 50 ppb TCDD were
further concentrated by careful air evaporation of the hexane
to leave residues which were then redissolved 1n the desired
aoiume of solvent. This latter step allowed for up to two
orders of magnitude concentration of the sample over the
levels present In the original one and one-half ml extract,
and permitted the detection of O.T ppb 1n the soil sample
with a signal to noise ratio gra&ber than 3:1,

I have attached copies of two recent reports. The first (Atch 1) is
my presentation to the American Chemical Society, 14 Sep 79. Of partic-
ular interest In Vugraph 6 (pg 14) on the disappearance of TCDD from
soils collected 1n 1974 and 1978 from Eglln AFB, Florida. These data
suggest that the half-life of TCDD may be In excess of three years. How-
ever, the data show considerable variation and I hes<Niate to conclude very
much from them. The Important point to note Is that this area (Grid I)
received the TCDD in the 1962-64 time period and as of 1971-72, no detec-
table levels of 2S4-D or 2,4,5-T were found 1n these soils. The second
report (Atch 2) is on our studies at Gulfport, Mississippi!. From this loca
tion we have approximately two years of what I believe are good data. The
levels of herbicides, phenols and TCDD are high. We have noted a decrease
in TCDD in these soils but our data over time do not yet permit an accurate
determination of half-life (certainly 1t wTTT exceed two, perhaps thre§
years). Tables 3,4 and 5 (pg 18, 19 and 22) of this second report show
some Important data. As noted we are seeing some fairly high levels of
microorganisms 1n the plots with high levels of herbicide and TCDD. The
collection of these data has been slow and tedious. Dr. Cairney (Major
William J. Cairney', Ph.D., Department of Chemistry and Biological Sciences,
USAF Academy, Colorado 80840, USA) has continued to isolate and Identify
microbial organisms from the TCDD-contaminated soils. The value of these
organisms in degrading TCDD 1n soil substrfcted has not been evaluated.
I recommend you contact Dr. Cairney for Isolate information. I've attached
(Atch 3) one of Dr. Cairney's In-house reports on microbial analyses'of
soils from our Herbicide Orange Biodegradation Plots.

We have proposed some decontamination studies for the sites, at Gulfport,
Mississippi and Johnston Island, Pacific Ocean where Herbicide Orange was
stored prior to its incineration in the summer of 1977. Chemical and
radiological techniques have been proposed and we have already obtained
some Initial laboratory data. I'm no longer optimistic about the use of
microbial strains to enhance TCDD degradation, although we certainly
haven't ruled them out. We have a report in preparation on our Johnston
Island studies. I will forward it to you when 1t is available.



Again, please accept my apologies for the long delay in correspondence.
Please express my sincere regards to Mr. Josef Zeyer and Drs Wipf,
Neuner and Vaterlaus.

Sincerely

ALVIN L. YOUNG, Major, USAF, Ph.D.
Consultant, Environmental Sciences

3 Atch
1. American Chemical

Society Presentation
2. OEHL-TR-79-169
3. Microfloral Analyses of

Soil from Phenoxy Herbicide
Biodegradation Plots at
Eg!in AFB, Florida, and the
AFLC Test Range, Utah

Cy to: Dr David Watkins
US EPA
26 West St. Clair
Cincinnati OH 45268
w/atch



EC

Literature Request

K Per your request for literature, the following documents on A1r
Force studies of the environmental fate of 2,4-D, 2,4,5-T and TCDO are
attached.

2f The first three Technical Reports are pertinent studies on the fate
of 2,4, 5-T and Its trace contaminant TCDD 1n an ecosystem treated with
massive quantities of phenoxy herbicides. Technical Reports AFATl-TR-
74-12 (Atch 1), AFATL-TR-7S-49 {Atch 2} and AFATL-TR-75-142 (Atch 3)
detail ecological studies conducted on a unique 3,0 km^ military test
area (Test Area C-52A, Eglln AFB Ft) that received approximately 73,000
kg 2,4,5-T and 77,000 kg 2,4-0 during the period 1962-70. Significant
results Included:

a. At the termination of spray equipment testing programs 1n 1970,
significant levels (ppm) of 2»4,5-T soil residues were found throughout
the test area. However, no residues of 2,4,5-T were detected (detection
limit of 10 ppb) 1n any soil samples collected during 1971-1972.

Pa*vt*v Jft.*' }*?«•** iter̂ N AVH AW«w<\>> V\ *?€»,> Si-
b. k F4f̂ jie£Hjr«|«*f̂ so1t samples were collected to a depth of 15 cm

from throughout the test area and analyzed for TCDD. TCDD levels ranged
from <10 to 1,500 parts per trillion {ppt). The median concentration
was 30 ppt while the mean was 165 ppt.

c. An ecological survey extending over a five-year periodAdocumenfed
the presence of more than a 123 different plant species, 77 bird species,
71 Insect families, 20 species of fish, IS species of reptiles, 18
species of mammals, 12 species of amphibians and 2 species of molluscs,
At Itast 170 biological samples were analyzed for TCDD, Including 30
species of animals. No TCDD was found in any of the plant species
examined. However, TCDD was found 1n nine species of animals including
two rodent species: faeachmouse (300-1,600 ppt, liver) and hispid cotton
rat (<10-21Q ppt, liver)-, three species of birds: meadowlark (100-1,020
ppt, liver), mourning dove (50 ppt, liver), and Savannah sparrows (69
ppt, liver); three species of fish: spotted sunfish (85 ppt, liver)
mosquitofish (12 ppt, whole body) and sallfln shiner (12 ppt, whole
body), and one reptile, the six-lined raeerunner (360-430 ppt, muscle).
A composite sample of Insects (whole bodies) contained 40 ppt TCDD.



d. Gross pathology was done on all species collected for TCDD
residue analyses, H1stopatholog1cal examinations were performed on over
300 beachmlce or hispid cotton rats from the test area and a control
field site. Examinations were performed on the heart* lungs, trachea,
salivary glands, thymus, liver, kidneys, stomach, pancreas, adrenals,
large and small Intestine, spleen, genital organs, bone, bone marrow,
skin and brain. Initially, the tissues were examined on a random basis
without the knowledge of whether the animal was from a control or test
area. All microscopic changes were recorded Including those interpreted
as minor or Insignificant. The tissues were then reexamlned on a
control and test basis, which demonstrated that the test and control
mice could not be distinguished hlstopathologlcally. Similar hlsto-
pathologlcal studies were conducted on the fish and racerunners with no
significant abnormalities being found.

3. Technical Report USAFA-TR-76-18 (Atch 4) 1s a summary of A1r Force
ecological research on TCDD. It also presents analytical data on the
soil degradation of TCDD when 1n the presence of 2,4,5-T and 2,4-D.
Significant results Included!

a, The half-life of TCDD 1n soils containing 2,4-D and 2,4,5-T
appeared to be between 225 and 275 days,

b, Studies of bacteria, actlnomycetes and fungi from soil plots
treated with massive quantities of 2,4-D and 2,4,5-T (5,000 - 40,000
ppm) confirm that these microorganisms proliferate to such an extent
that they were probably using the herbicides and TCOD as metabolic
carbon sources and, as such, were contributing to their degradation.

c, Movement of TCDD 1n the abiotic portions of the environment
occurred by wind or water erosion of soil particles, but leaching by
water alone did not occur,

4. Technical Report USAF OEHL-TR-78-92 (Atch 5) contains, In addition
to the above environmental data on 2,4,5~T and TCDD (Chapter III), other
significant data Including:

a. Data on the analysis of 492 samples of Herbicide Orange (a 50:50
mix of the n-butyl esters of 2,4-D and 2,4,5-T) for TCDD (See Chapter
I). The levels of TCDD ranged from <0,02 to 15 ppm 1n herbicide produced
during the 196S-1968 time period. The weighted mean concentrations of
TCDD 1n Herbicide Orange was 1.98 ppm. The samples were taken from
surplus Herbicide Orange.

b. Industrial hygiene and ambient air sampling data from all
landbased dedrummlng/transfer operations of Project PACER HO, the 1977
USAF project to dispose of 2.22 million gallons of Herbicide Orange (see
Chapter II). Results of these sampling programs revealed that under the
worst case noted, the levels of 2,4,5-T (and 2,4-D) vapors were well
below the time-weighted Threshold Limit Value (TLV) for each of these
materials. The detected levels were at least two and, 1n most cases,
three orders of magnitude below the TLVs. TCDD was not detected 1n any
air samples. Approximately 200 personnel carried out the dedrummlng/transfer



operations. Comparisons of available pre- and post-operational medical
examinations of military personnel Involved have revealed no apparent
physical effects as a result of these activities.

c. An assessment of the world's scientific literature on the
toxlclty of 2,4,5-T, 2,4-D and TCDD In selected laboratory and domestic
animal species (see Chapter IV). Each chemical was critically reviewed
fori

1. Acute and short-term toxlclty potentials,

2. Subacute and chronic toxlclty potentials.

3. Absorption, distribution, and excretion potentials.

4. Embryotoxlc, fetotoxlc, and teratogenlc potentials.

5. Carcinogenic and turnorlgenlc potentials.

6. Mutagenlc and cytogenlc potentials,

d. A review of available scientific data on numerous Incidents
Involving suspected 2,4»5-T/TCDD poisoning of humans or livestock (see
Chapter V), Extensive efforts 1n translating over 30 major foreign
documents permitted for the first time detailed accounts of 23 Industrial
episodes that Involved exposure of over 1,100 people to TCDD. An
assessment of the medical data from these Industrial episodes and other
episodes was made 1n Chapter VI. Some of the significant medical
conclusions were:

1. Adverse effects of 2,4,5-T herbicide should manifest them-
selves shortly after exposure. Symptoms arising for the first time
months to years after the last exposure are probably due to an etiology
other than the herbicide.

2. The hallmark of TCOD exposure 1s chloracne and Its absence
makes 1t unlikely that systemic disorders present are related to TCDD.
Asthenlc and vegetative symptoms are often present 1n overexposure but
are difficult to Interpret. They would normally be expected to clear
with time.

3. There Is no conclusive evidence at this time that either
2,4,5-T herbicide or TCDD 1s mutaganlc, teratogtnlc, or carcinogenic 1n
man.

5, If I can provide additional copies of these documents or further
elaborate on the data, please contact me.

AlVIN L. YOUNG, Siytaln, USAF, Ph.D. 5 Atchs
Environmental Sciences Consultant 1. AFATL-TR-74-12
USAF Herbicide Specialist 2. AFATL-TR-75-49

3. AFATL-TR-75-142
4. USAFA-TR-76-18
5. USAF OEHL-TR-78-92
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