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FROM: DHS-TSCP-

v

1.0 SUMMARY.
in laboratory animals.

{hepatoce)

studies 1n male and female mice and rats.
Rat c¢lassification, that is,
human carcinogens.

agents a
probable
responses

dose-resppnse slope factors of 0,34
kg-day/mg for DDD,

and 0,24
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ATTACHMENT IA

RELIMINARY HEALTH EFFECT LEVEL FOR SOIL (PHELN”)

DDT\DDD\DDE
DOT and its metabolites DDE and DDD are carcinogenic
Malignant and benign liver cell tumors
lular carcinomas and adenomas) were produced in multiple
EPA has given all 3
they are considered to be
LOw dose extrapolation of the tumor
and geometric averaging of the results yielded overall
kg~day/mg for both DDT and DDE,
The maximal exposure level (MEL) for

acceptable risk (no more than one excess cancer death per million

expesed for a 1ifetime) calculated with these slope factors is 0,21
ug/day far DDYT or DDE and 0.29 ug/day for DDD for a
The preliminary
calculated with this MEL

adult.

DOD. Thesg
or DDD n
an adult
contact wi

2.0 CHEMISTRY AND USE,

to the 1
materiatl,
although

DD0 ang DDE

dehydroch|

DDT
propertie

billion ke

use for agricultural purposes,
insects rgsponsible for transmission of disease,
which carry malaria.
over
receivirg |the greatest use in 1972,

Uuse on

the use o
public he

was gsynthesized 1in

154 pound
health effect level (PHEL) for soil
18 1.7 ppm for DDY or DDE, and 2.4 ppm for
e ﬂHELw{}va1uas represent the concentrations of DDT, DDE,
soil which would not pose a significant axcess risk to
exposed by oral ingestion of 0.1 g s0il/day and &kin
th 0.45 g sc0il/day for a 70 year lifetime.

DOT co
position of tric
each phenyl group
rtho- and meta- 1sot
are metabolites
orination occurring

ists of two phenyl groups attached
ethane. In the technical grade
lorinated in the para position,

y be present in small amounts.
f DT, with dechlorination or
at richloro carbon.

the late¥ 1800s, but its insecticidal
ware not discovered until 1939, Arn astimated two
of DDT was used between 13840 and 1973, with 80% of that °
The remaining 20% was used to kill
such as mosquitos
use 1ncluded registration Tor
cotton, peanuts, and soybeans
Due Lo environmental concerns,
was banned in 1872, except for use in
Foreign use continues for agriculture

Agricultural
300 commodities, with

DDT in the U.S8.
1 1th emergencies,

and control of insect~transmitted disease.

The techn
powder or
Solubility
solids, cg
Water soly

ical grade material is a solid, may exist as a white
colorless crystals, and can have a "weak aromatic odor. "
( in water 1is 0.0034 ma/L. DOD and DDE are likewise
in exist as white powders or crystale, and are odorless,
ibility 18 slightly gresater than that of DDT, being 0.16

mg/L or ©0.12 mg/L for DODD or DDE, respectively. A1l three
compounds | are extremsly lipid scluble, which accounts for
biocaccumulation and environmental persistence (ATSDR, 1987, and

USEPA,

Draft #2;

1984 and 1988),
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3.0 MAZARD IDENTIFICATION

3.1

humans 1s&

as great
of fatal
vomiting

and death.
about 22
dizz2iness,
severe vomiting,.."

dose of

ingestion
16 mg/kg{
The |

< %l
cardiovas
human vol
The effedg

Sie
carcinog
in spite
persisten

3.4 ANIMAL CHRONIC TOXICITY.

rodents,
Preliman

2.5
carcinoge
1n the fed

3.5.
tumors (h
male mice
and femal
strain ir
slope fac

results of these six studies.
fr

range,
values, O

HUMAN CARCINOGENICITY

HUMAN ACUTE TOXICITY. The lethal oral
not well established, but accidental
ag 286 mg/kg have been survived. In one documented case
poisoning, clinical signs consisted of coughing and
followed by tremors, convulsions, loss of consciousness
Clinical signs in human volunteers receiving a single
mg/kg Included "“,.,.disturbance of equilibrium,
confusion, tremors, malaise, headache, fatigue, and
Recovery was nearly complete 24 hours after
. Convulsions have been reported to occur with doses of

dose of ODT in
ingestion of doses

acute toxicity of DDD and DDE is unknown.

HUMAN CHRONIC TOXICITY. No abnormal changes 1in biood,
cular, liver, or neurologic function were reported for
unteers receiving 0.6 mg DDT/kg/day for 12 to 18 months.
ts of OOD or DDE 1n humans have not been determined.

.-
} 8

18 no evidence that DDT is
4@ 1y or environmentally
ﬁrs with environmental

Due to carcinogenic activity in

NI¢ 1N humans exposec
of heavy usage for
¢e to the present.

ove

systemic effects were not considered i1n derivation of the

ry Heaith gffect Level for soil (p“ELwH)-

ANIMAL CARCINOCGENICITY, DOYT, DDD, ana ODE were
Nic 1n tlaboratory rats and mice receiving each chemical
d for a 1'1fetime (ATSDR, 1987, and USEPA, 1984 and 1988).

1 DETY. DDT caused malignant and/or benign liver cell

epatocellular carcinomas and/or adencmas) in female and/or

of 3 separate strains, benign livaer
e rats 1n one study and in female rats of a different
a8 separate study, EPA calculated oral dose-response
tors (formerly called “cancer potency factors”) from the

The slope factors spanned a 13-fold

cell tumors in male

factor fo

3‘ 1] 5 -
males and
study, DD

receiving

the d}ffTrenca

Draft #2;

om 0.082 to 1.04 kg-day/mg. The geometric mean of al)
34 kg-day/kg, was chosen to represent the overall slope

r ODT.

P DDD. In one mouse study, DDD caused lung tumors in both
Lfemaies and liver tumors in males. In a separate mouse

P caused an increase in liver tumors in both sexes, but
: from control was not significant. Male rats
DDD deveioped thyroid follicular cell tumors, but the

HAS NOT BEEN PEER REVIEWED. 10/1/90
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Anima) Chrcincgenicity: DDD (continued)

results (were not statistically conclusive, EFA used the first
mouse study to derive an ora) slope factor of 0,24 Kg-day/mg for
DDO.

3.5.3 DDE. DDE caused malignant liver tumors (hepatoceliular
carcinomgs) in both male and female mice, and benign liver tumors
(hepatocellular adenomas) in mice of €ilher sex in a sgeparate
study. ale and female hamsters receiving DDE developed neoplastic
nodules in the liver. EPA derived individual oral slope factors
for the results of these 3 studies, and calculated the qeometric

mean, 0.34 kg-day/mg, for use as tne overall slope factor.

In female rats, DDE caused a significant trend for thyroid tumors.
This stuqy was not utilized for slope factor derivation. -

3.5:4 Commants. 0ODT, DDD, and ODE collectively caused liver
cell tumors in multiple studiafin both sexes. EPA has classified
all threg as "p2" carciﬂogems,% ,‘? probable human carcinogens,
Note that the slope factor fo¥ ‘ODfH@¥eidentical to that of DDE
(0.34 kgrday/mg), and both are biﬁp@';ﬁ? that of DDD (0.24 kg-
day/mg) . 3

4.0 PREL#MINARY HEALTH EFFECT LEVEL (PHEL) DERIVATION.

4.1 [MAXIMUM EXPOSURE LEVEL (MEL). The first step involves
calculation of the MEL. The MEL ig the maximum amount of pesticide
that an adult can be exposed to for a 1ifetime without incurring
& "signiflicant” risk of getting cancer. For the purpose of this
report, sfignificant risk is defined as risk greater than one canger
case per million humane exposed for their lifetime, i.e., 1x10°°,
Conversely, "acceptable” risk is defined as Deing no more than one
cancer case per million exposed for a lifetime. Note that many
regulatorly actions currently use one per hundred thousand, 1.e.,
1x107, as the cutoff point for acceptable/significant risk. Ailso
note that calculated risk is rigsk in excess of norma) "background”
risk for the average human poputation., Lifetime background cancer
risk is approximately one in four,

Standard lassumptions include an adult body we1ght‘of F kg Yy
pounds) and exposure to pesticides for a 70 year 1ifetime.

Acceptable Risk
| MEL = —wvmmme e X Body Weight in kg
| Slope Factor

Draft #2;| HAS NOT BEEN PEER REVIEWED, 10/1/90
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Maximum Exposure Level (continued)

: 1x10°"

IMELDD”DﬂE g U SR et i e s | [ S SN g = 2.1)(‘0“ mg/day

i 0.34 kg-day/mg

1x10°°
| MELppy = —wmememee e x 70 kg = 2,9x10° mg/day

4.2 TOTAL ABSORBED DAILY DOSE (TADD). The amount of pesticids
absorbed “th the body from soi)l i1s calculated next, Two routes
of expcsure are considersd

| 1. Ingestion of 8011 due to hand-to-face activities such
as eat'ng, smoking, and finger-nail biting. This is assumed to be
0.1 grams/day for & lifetime (USEPA, 1989): and

| 2. skin contact with soil. ?ﬁ gs&umed te be 0.45
grams xaaf.fo: a lifetime (Sedman, ;989} ‘gm~ P
: ‘hiﬁ
Alternat1va scenarios are possible, and USEPAY 9) and Sedman

{1989) shpuld be consulted for guidance.

Absorption of DOT/DDD/DDE from ingested s=i11 is assumed to be 100%,
n the absence of experimental data. Atszrption from soil through
the s;1m§ cdermal absorption) is assumed to be 5%, Dermal
absorption of DDT/DDD/DDE from soil 1s probably 1% or less, so the
ugse of 5% 1s sufficiently health protec-tive, in the absence of
experinental data,

Let:|
| ADD, = Dose which i1s absorbed following ingestion

4

Conc/soil x Soil Ingest-on/day x Oral Absorption

L]

Conc/soil x 0.1 g Soii/gay x 1.00

jAADd = Dose which 1s absoirbed carmally

Conc/s011 x Dermal Contact/day x Dermal Abzorption

Conc/so011 x 0,45 g Soi1l.'day x 0.05

| TADD

i

Draft #2;:HAS NOT BEEN PEER REVIEWED. 10.'1/90
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Total Abéorbed Daily Dose (continued)

-

| ADD, + ADDy = Conc/soil x (0.1 + 0.45 x 0.08) g so11/day

Conc/soil x 0,1225 g soi1l/day

Since TADD = ADD; + ADD,
Then: TADD = Conc/soil x 0.1225 8 &011/day
TADD

Conc/80il = ———remm e
0.1225 g s011/day

4.3 PRELIMINARY HEALTﬂégZEEt" VELgyi) (PHEL )
£g

tet TADD = MEL

MEI
Then: Conc/s0il = ——wmmmmeecamano

0.1225 g soil/day
Since MEL 18 the maximum safe exposure level;
PHEL,,,; = Conc/soi)

MEL
Therefore: PHELg i) = =+~--—==memmoan.
0.1225 g so11/day

4.3.1 PHEL for DDT or DDE:

5011

MEL (frcm #4.1 above) = 2.1 x %0“mgfday

2.1x10" mg DOT/day

i S oy g il i e s g

0.1225 g So11/day

80! FHEH

o1l =

= 16.7x10™ mg ODT/g Soil
=oleT ug DDT /g Boil

= 1.7 ppm

Draft #2; |HAS NOT BEEN PEER REVIEWED. 10/1/90
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PHEL,,;; for DDT and DDE (continued)

Thea PHEHII for DDE is identical, because DDE and DDT had
| 1dentical slope factors.

4.3./2 PHELy,, for DDD:

MEL (from #4.1 above) = 2.9x!0'*mgiday

0.1225 g Soil/day

S50: PHELWH

1)

23.6x10™ mg DDD/g Soi)

2.4 ug DDD/g S011

it

2.4 ppm

5.0 CONCLUSION. The most sensiy t of toxicity for DDT,

DDD, and &DE 18 hepatocellular cB o and PHELS derivedg from
this carclinogenic response are as fi A
MEL ODYT = 0.21 ug/day (;2.{10“ ma/day )
DDE = 0.21 ug/day (2.1x10" mg/day)
ODO = 0.29 ug/day (2.9x10™ mg/day)
PH&LWH POT = 1.7 ppm (1.7 mg DDT/kg s0il)
DDE = 1.7 ppm (1.7 mg DDE/Kg s0i1)
Dpo 2.4 ppm (2.4 mg DDD/kg soil)

Note that|these values are for lifetime exposure in a residential
setting. USEPA (188%) and Sedman (1989) should be consuited for
guidance regarding less than lifetime exposure scenarios, sush as
occupational, intermittent, or childhood exposures.

n the abgence of human effects, in spite of heavy DDT usage, the

releva-ce|of these figures to a carcinogenic risk in humans remains
INKN(

Draft #2; HAS NOT BEEN PEER REVIEWED. 10/1/90
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PRELIMINARY HEALTH EFFECT LEVEL F )
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SUMMARY. Aldrin and its metabolite dieldsubircry

carcincgenic in laboratory animals. EPA has assigngglgyﬂpﬂaldrin

and dieldrin a "B2" carcinogen classification, that is, both are
considered| to be probable human carcinogens. Low dose
extrapolatfon of the tumor responses in 3 separate studips with
aldrin provided & cancer potency factor or 17 mg/kg-day . The
maximal exposure level (MEL) for acceptable risk (no more than
one excess|cancer death per million exposed for_g lifetime)
calculated|with this potency factor is 4.1 x 10 ~ mg/day, or 4.1
nanograms/day, for a 154 pound adult. Thse preliminary health

aeffect 1evFT (PHEL) for soil calculated with this MEL is 6.8 ppb.

This PHEL‘.,‘H represents the concentration of aldrin in scil
which wcu?b not pose an excess risk to an adult exposed by oral

ingestion and skin contact with 0.6 g of soil/day for a lifetime.

Potential bxposure via air or water were not in¢cluded in these

calculations. E §oirn
CHEMIBTRY AND USE. Aldrin is an o i insecticide

of the cycllodiene type structurally related to chlordane and
dieldrin. | In fact, dieldrin is the major metabolite of aldrin

and probabﬁ; rapresents most of the active chemical to which the

body is exposed internally.

Aldrih was widely used on corn and citrus, with peak overall

usage reaching 19 million pounds in 1966. Based on cancer risk,
EPA severelly restricted the use of aldrin in 1874, and all

foodcrop upe was banned in 1985, There is no current manufacture

of aldrin in the U.8., and none has been imported since 1985.
current use is restricted solely to termite control by soil
injection.
The technical grade material is a tan to dark brown solid
"with a milld chemical odor."” Solubility in water is 0.027 mg/L

(ATSDR, 1987, and USEPA, 1988). . o
HUMAN| ACUTE TOXICITY. The lethal ol
mg/Rg."the amount

established, but is known to be as low as .
ingested by a three year old child which died within 12 hours.

This is equivalent to about one-fivehundredth of an ounce in a 30

pound child. In contrast, an aduit male survived a sui¢ide
attempt with 26 mg/kg.

Clinical signs of acute poi1soning arse similar to those of
other organochlorine pesticides: headache, nausea, vomiting,
dizziness, and mild clonic jerking to convulsions.

HUMAN CHRONIC TOXICITY. The signs and symptoms of chronic

exposure are similar to those of acute poisoning, and result from

a "cumulatlive intoxication” with regular daily small dcses.
Electroendephalogram {("brain wave') changes, memory loss, and
lack of cancentration have alsc been reported with chronic

nvnnqurn,;
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R el 8 1 IR B T T ‘r.;'- PHEL
() e LY G Aldr?ﬁ”
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)

801 s011}

PHEL B X e e e » 1000 g/kg

60 1
s011 Daily aD1] Expo&ure in g

B e i x 1000 g/kg
.6 g soil/day

111

>
L e
[=]

X mg/kg 8011

6.8 ppb

CONCLUSION. The most sensitive endpoint of toxicity for

“in 18 |hepatoceliular cancer. MELS and PHELS derived from

carcinogenic response are as follows:

MEL = dut x 107° mg/day id*.ﬁ
HEL oy = 6. Wi
PHEL__,, = 6.8 ppb éﬂ
Tne RBHE Ls i1 reprasants the maximum concentration of a‘dr!n
Y4 not likely.to pose a significant cancer risk
graater than 1 x 10 ") to individuals exposed to alorin by
f so1l containing aldrin at the

contdgct and ingestion ©
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