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FOREWORD

The Safe Drinking Water Act (SDWA), as amended in 1996, requires the Administrator
of the Environmental Protection Agency (EPA) to establish a list of contaminants to aid the
Agency in regulatory priority setting for the drinking water program. In addition, the SDWA
requires EPA to make regulatory determinations for no fewer than five contaminants by August
2001 and every five years thereafter. The criteria used to determine whether or not to regulate a
chemical on the Contaminant Candidate List (CCL) are the following:

* The contaminant may have an adverse effect on the health of persons.

» The contaminant is known to occur or there is a substantial likelihood that the
contaminant will occur in public water systems with a frequency and at levels of
public health concern.

* Inthe sole judgment of the Administrator, regulation of such contaminant presents a
meaningful opportunity for health risk reduction for persons served by public water
systems.

The Agency’s findings for all three criteria are used in making a determination to
regulate a contaminant. The Agency may determine that there is no need for regulation when a
contaminant fails to meet one of the criteria. The decision not to regulate is considered a final
Agency action and is subject to judicial review.

This document provides the health effects basis for the regulatory determination for
DDE. In arriving at the regulatory determination, data on toxicokinetics, human exposure, acute
and chronic toxicity to animals and humans, epidemiology, and mechanisms of toxicity were
evaluated. In order to avoid wasteful duplication of effort, information from the following risk
assessments by the EPA and other government agencies were used in development of this
document.

ATSDR (Agency for Toxic Substances and Disease Registry). 2002. Toxicological
profile for DDT, DDE, and DDD (2002 update). Department of Health and Human
Services. Available from: <http://www.atsdr.cdc.gov/toxprofiles/tp35.html>. MRLs
posted at: <http://www.atsdr.cdc.gov/mrls.html>.

U.S. EPA (United States Environmental Protection Agency). 1988b. Integrated Risk
Information System (IR1S): p,p'-Dichlorodiphenyldichloroethylene (DDE). Cincinnati,
OH. Available from: <http://www.epa.gov/iris/subst/0328.htm>.

WHO (World Health Organization). 2004. DDT and its derivatives in drinking water:
Background document for the development of the WHO guideline for drinking water
quality. Available from:
<http://www.who.int/water_sanitation_health/dwg/chemicals/ddt/en/>.
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Information from the published risk assessments was supplemented with information
from the primary references for key studies and recent studies of DDE identified by a literature
search conducted in 2004.

A reference dose (RfD) is provided as the assessment of long-term toxic effects other
than carcinogenicity. RfD determination assumes that thresholds exist for certain toxic effects,
such as cellular necrosis, significant body or organ weight changes, blood disorders, etc. Itis
expressed in terms of milligrams per kilogram per day (mg/kg-day). In general, the RfD is an
estimate (with uncertainty spanning perhaps an order of magnitude) of a daily oral exposure to
the human population (including sensitive subgroups) that is likely to be without an appreciable
risk of deleterious effects during a lifetime.

The carcinogenicity assessment for DDE includes a formal hazard identification and an
estimate of tumorigenic potency when available. Hazard identification is a weight-of-evidence
judgment of the likelihood that the agent is a human carcinogen via the oral route and of the
conditions under which the carcinogenic effects may be expressed.

Development of these hazard identification and dose-response assessments for DDE has
followed the general guidelines for risk assessment as set forth by the National Research Council
(1983). EPA guidelines that were used in the development of this assessment may include the
following: Guidelines for the Health Risk Assessment of Chemical Mixtures (U.S. EPA, 1986a),
Guidelines for Mutagenicity Risk Assessment (U.S. EPA, 1986b), Guidelines for Developmental
Toxicity Risk Assessment (U.S. EPA, 1991), Guidelines for Reproductive Toxicity Risk
Assessment (U.S. EPA, 1996), Guidelines for Neurotoxicity Risk Assessment (U.S. EPA, 1998a),
Guidelines for Carcinogen Assessment (U.S. EPA 2005a), Recommendations for and
Documentation of Biological Values for Use in Risk Assessment (U.S. EPA, 1988a), (proposed)
Interim Policy for Particle Size and Limit Concentration Issues in Inhalation Toxicity (U.S.
EPA, 1994a), Methods for Derivation of Inhalation Reference Concentrations and Application of
Inhalation Dosimetry (U.S. EPA, 1994b), Use of the Benchmark Dose Approach in Health Risk
Assessment (U.S. EPA, 1995), Science Policy Council Handbook: Peer Review (U.S. EPA,
1998b, 2000a), Science Policy Council Handbook: Risk Characterization (U.S. EPA, 2000b),
Benchmark Dose Technical Guidance Document (U.S. EPA, 2000c), Supplementary Guidance
for Conducting Health Risk Assessment of Chemical Mixtures (U.S. EPA, 2000d), and A Review
of the Reference Dose and Reference Concentration Processes (U.S. EPA, 2002a).

The chapter on occurrence and exposure to DDE through potable water was developed by
the Office of Ground Water and Drinking Water. It is based primarily on first Unregulated
Contaminant Monitoring Rule (UCMR 1) data collected under the SDWA. The UCMR 1 data
are supplemented with ambient water data, as well as data from the States, and published papers
on occurrence in drinking water.
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APPENDIX A: Abbreviations and Acronyms

ATSDR
BCF
BMDS
BMI
CCL
DDA
DDD
DDE
DDMU
DDNU
DDOH
EMAP
f.w.

FR

gd
HDL
HED
Hg

HRL
IRIS
KOC

KOW

LDL
LOAEL
MCLG
MDL
mg/kg-day
MRL
MRNA
NAWQA
NCOD
NDWAC
NOAEL
NOPES
NPDWR
NPL
NTP
PCBs
p,p'-DDE
ppb

ppm
ppt
PWSs

Agency for Toxic Substances and Disease Registry
bioconcentration factor

Benchmark Dose Software

body mass index

Contaminant Candidate List
2,2-bis(chlorophenyl)acetic acid
dichlorodiphenyldichloroethane
1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
1-chloro-2,2-bis[p-chlorophenyl]ethylene
2,2-bis(chlorophenyl)acetonitrile
2,2-bis(chlorophenyl)ethanol

Environmental Monitoring and Trends Program
fat weight basis

Federal Register

gestation days

high density lipoproteins

human equivalent doses

mercury

Health Reference Level

Integrated Risk Information System

organic carbon/water partitioning coefficient
octanol-water partitioning coefficient

low density lipoproteins

lowest observed adverse effect level
Maximum Contaminant Level Goal

method detection limit

milligrams per kilogram per day

Minimum Reporting Level

messenger ribonucleic acid

National Water Quality Assessment

National Drinking Water Contaminant Occurrence Database
National Drinking Water Advisory Council
no observed adverse effect level
non-occupational exposure to pesticides
National Primary Drinking Water Regulation
National Priorities List

National Toxicology Program
polychlorinated biphenyls
1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
parts per billion

parts per million

parts per trillion

Public Water Systems
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RfD

RLs
SDWA
SF

SRBC
SVOCs
U.S. FDA
U.S. EPA
UCMR 1
VOCs
W.W.
WHO

reference dose

reporting levels

Safe Drinking Water Act

slope factor

sheep red blood cells

semivolatile organic compounds

United States Food and Drug Administration
United States Environmental Protection Agency
Unregulated Contaminant Monitoring Rule
volatile organic compounds

wet weight basis

World Health Organization
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APPENDIX B: BMD Modeling Output

female mice
NCI dose NCI food NCI NCl dose NCIfem NCIfem HED
consumption terminal (mg/kg-
(kg/day) BW (kg) day)
0 0.0061 0.037 0 0 19 0
148 0.0061 0.031 29.12258 19 47 4.160369
261 0.0061 0.03 53.07 34 48 7.581429
Model ED10 LED AIC p-value
Log-logistic 12.42 3.13 125 1.00
Quantal linear 5.06 4.03 124 0.66
Gamma 10.69 4.19 125 1.00
Multistage (2) 8.09 4.19 125 1.00
Weibull 10.69 4.19 125 1.00
Log-probit 13.23 7.72 125 1.00
Probit 13.72 10.34 128 0.17
Logistic 14.30 10.79 129 0.13
Quantal quadratic 14.64 13.05 125 0.53
male mice
NCI dose NCI food NCI NCIl dose NCI male NCI HED
consumption terminal (mg/kg- male n
(kg/day) BW (kg) day)
0 0.0064 0.037 0 0 19 0
148 0.0064 0.0345 27.45507 7 41 3.922153
261 0.0064 0.033 50.61818 17 47 7.231169
Model ED10 LED AIC p-value
Log-probit 19.90 15.71 101 1.00
Quantal linear 12.93 9.39 101 0.84
Quantal quadratic 23.43 19.96 102 0.74
Log-logistic 18.91 8.20 103 1.00
Gamma 18.64 9.58 103 1.00
Multistage (2) 17.69 9.58 103 ------------
Weibull 18.64 9.58 103 1.00
Probit 24.72 19.35 104 0.36
Logistic 26.06 20.55 105 0.31
mean 16.42 12.55
DDE — January, 2008 Appendix B-1



Fraction Affected

Multistage Model with 0.95 Confidence Level

© Multistage
0.8 | BMD Lower Bound

06

05 ¢

03 ¢

0.1

_...BMDL  BMD

0 10

13:57 03/23 2005

20 30 40

dose

DDE — January, 2008

50

Appendix B-2





