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SUlVIMARY

The Agency for Toxic Substances and Disease Registry is required to conduct a health assessment of
any site that is listed on or proposed for the U.S. Environmental Protection Agency's National Priorities
List. Sixteen U.S. Department of Energy (DOE) sites currently fall into this category.

Health assessments contain a qualitative description of impacts to public health and the environment
from hazardous waste sites, as well as recommendations for actions to mitigate or eliminate risk. Because
these recommendations may have major impacts on compliance activities at DOE facilities, the health
assessments are an important source of information for the monitoring activities of DOE's Office of

" Environmental Compliance (OEC).

This report, which has been prepared by Pacific Northwest Laboratory, provides an overview of the
activiti,_ involved in preparing the health assessment, its role in environmental management, and its key
elements.

The use of a summary page is recommended as a mechanism for extracting key information from the
assessments. Because the information would be recorded in a consistent format, the sun_nary page
provides the additional benefit of allowing OEC to compare the consistency and completeness of
information contained in the assessments of DOE sites.

°.,

IH



CONTENTS

1.0 INTRODUCTION ........................................................ 1

2.0 ATSDR HEALTH ASSESSMENTS AND POLICY ............................... 3

RELATIONSHIP OF HEALTH ASSESSMENTS TO REMEDIAL

INVESTIGATION/FEASIBILITY STUDY PROCE_ ............................. 3

GLrIDANCE DOCUMENTATION ............................................ 5

KEY ELEMENTS OF ATSDR HEALTH ASSESSMENTS ......................... 6

SUMMARY PAGE INFORMATION FROM HEALTH ASSESSMENTS THAT
IS CRITICAL TO OEC ....................... ............................. 8

RELATIONSHIP OF ATSDR HEALTH ASSESSMENT TO OTHER
STUDIES ............................................................. 10

3.0 REFERENCES ............................................................ 13



FIGURES

1 Organizational Chart for the _cncy for Toxic Substances and Disease Registry .......... 4

2 Overview of the ATSDR Process in Relation to the RI/FS Process .................... 5

3 Health Studies that May Be Conducted at NPL Sites and Possible
Outcomes of ATSDR Health Assessments ...................................... 6

4 Prototype ATSDR Summary Page for the Hanford 100 Area ......................... 9

5 Poss_le 'Ibpics Contained Within the Health Issues Category of the OEC
Prototype Summary Page ................................................... 11

vi



1.0 INTRODUCTION

The purpose of this report is to provide in- * evaluate the release of hazardous substances
formation regarding health assessments conducted

by the Agency for Toxic Substances and Disease • determine whether present or future impacts on

Registry (ATSDR). Pacific Northwest Laboratory public health are occurring or may occur
(PNL)(a) prepared the report at the request of the
Office of Environmental Compliance (OEC) within * develop recommendations
the Office of Environment, Safety and Health, U.S.

" Department of Energy (DOE). * identify actions and studies that are needed to

prevent human health impacts.
The primary mission of the OEC is to ensure

DOE's compliance with applicable environmental An understanding of ATSDR health assess-
statutes and regulations. In that capacity, OEC re- ments will assist OEC in its oversight role. Because
views site-specific documents and monitors com- conclusions and recommendations from the health

pliance activities at DOE facilities, assessments may have major impacts on compliance
activit;es at DOE facilities, this report identifies

At present, 17DOE facilities (at 13 DOE sites) and reviews key information from guidance doc-
are listed or are being considered for inclusion on uments and ATSDR health assessments.
the Environmental Protection Agency's (EPA) Na-

tional Priorities List (NPL). ATSDR is required to The concept of a summary page to facilitate
conduct health assessments for ali these sites. Ad- OEC's review of the health assessments is intro-

ditional DOE facilities are expected to be proposed dueed. The summary page will allow OEC to ascer-
for or added to the NPL; ATSDR will be required tain the degree of consistency in the conclusions
to prepare a health assessment for these sites as and recommendations for various sites.
weil.

To obtain information for this report, ATSDR
The ATSDR health assessments provide a quail- guidance documents and regulations were reviewed

tative description of public health impacts imposed and agency officials were interviewed. Health as-
by a hazardous waste site. The objectives of a sessments from 70 sites were reviewed to evaluate

health assessment are to the level of consistency in reporting. Of the health
assessments reviewed, 18were classified as full

health assessments, 42 as preliminary health assess-
(a) PacificNorthwestLaboratoryisoperatedfortheU.S. merits, and 10 as draft health assessments.
DepartmentofEnergybyBattelleMemorialInstituteunder
ContractDE-AC06-76RLO1830.
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2.0 ATSDR HEALTH ASSESSMENT_ AND POLICY

The ATSDR was established in 1980 by the RELATIONSHIP OF HEALTHASSESSMENTS
Comprehensive Environmental Response, Com- TO REMEDIALINVESTIGATION/FEASIBILITY
pensation and Liability Act (CERCLA). lt is a STUDYPROCESS
component of the Public Health Service, Depart-
ment of Health and Human Services, and is re- EPA and ATSDR have signed a Memorandum
sponsible for carrying outvarious health-related of Understanding (MOU) that establishes policies
activities under CERCLA and the Resource Con- for conducting health activiti_ related to releases
servation and Recovery Act (RCRA). In 1986, the of hazardous substances. ATSDR is currently re-
Superfund Amendments and Re,authorization Act sponsible for assessing the potential for existing or
(SARA) expanded the scope of the agency'sre. future exposure to hazardous substances; for devel-
sponsibilities. Among other activities, the agency is oping health advisories; and if warranted, for con-
now required to prepare health assessments for all ducting follo_up investigations to determine future
Superfund sites and to prepare toxicological pro- health impacts (EPA 1986).
files for hazardous substances. The divisions within

ATSDR are indicated in Figure 1. Congress expressed a preference that, to the
"maximumextent possible," the health assessment
be completed before the remedial investigation/

HEALTH ASSESSMENTS feasibility study (RI/FS) is completed (42 U.S.C.

9604). Although EPA and ATSDR are respons-
ATSDR defines a health assessment as "the ible for conducting public health investigations,

evaluation of data and information on the release EPA has the final authority for risk management
of hazardous substances into the environment in decisions based on the investigations (EPA 1986).
order to assess any current or future impact on pub- Figure 2 provides an overview of the ATSDR proc-
lic health, to develop health advisories or other ess in relation to the RIFFS process.
recommendations, and to identify studies or actions

needed to evaluate and mitigate or prevent human Cooperative agreements have been signed be-
health effects" (42 CFR 90). tween ATSDR and 22 states regarding the conduct

of health assessments. However, in many of these

ATSDR is required to conduct a health assess- agreements, there are no provisions for conducting
ment within one year alter a site is proposed for in- health assessments at federal facilities. The fol-
clusion on the NeL [CERCLA 104(i)(6)(A)]. Initi- lowing states have agreements with ATSDR to con-

ally, ATSDR requests ali available documentation duct health assessments:(a)
regarding the facility from EPA. ATSDR may es-
tablish additional contacts with the state depart- California Maryland Pennsylvania
ments of health and environment, as well as other Colorado Massachusetts South Carolina

• federal agencies such as the National Oceanic and Connecticut Missouri Texas
Atmospheric Administration; the United States Florida Minnesota Virginia
Geological Survey; the Department of Defense; and Illinois New Hampshire Washington
the DOE, for site-specific information. Indiana New Jersey Wisconsin

Iowa New York
Louisiana Ohio

(a) Personal communication with R. Gillig, ASTDR, June 1990.
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Figure I. Organizational Chart for the Agency forToxicSubstances and Disease Registry

Health assessments are released either as full determine whether a larger epidemiological study

health assessments, preliminary health assessments or he411theffects study is warranted. A second
or draft health assessments. Preliminaryhealth as- study,an epidemiological study, tests a specific
sessments are conducted at sites where the site hypothesis regardingthe relationship between a
characterization process has not yet been com- hazardous substance and a health outcome.f

pleted. Full health assessments are based upon a Another study that may be conducted, depending
completed RI/FS..As the RI/FS dataare gathered on the outcome of a health assessment, is a health
bythe responsible agency,, they are forwarded to surveillance/registrystudy. A health surveillance -
ATSDR for review and possible followup. Full study uses screening techniques to identify specific
tlealth assessments and preliminaryhealth assess- biological markersor disease (ATSDR, undated).
ments may be released in draft form.

DOE and ATSDR are currently negotiating a
Additional health studies maybe initiated based MOU that will, among other things, allow inter-

upon the conclusions of an ATSDR health assess- agency agreements (IAGs) to be established for
ment (Figure 3). ApUot study of _hehealth effects specific sites° The ].AGswill define each agency's
of hazardous substances may be conducted on sel- specific responsibilities in the health-related studies
ected groups of the exposed population to by ATSDR. To date, an ATSDR role has been
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Figure 2. Overview of the ATSDR Processin Relation to the RUPS Process

defined in at least one agreement,i.e., the Federal professionalswhoareresponsibleforpreparing
" Facility Agreement (FFA) at the Hanford Site in health assessments. (a) Since 1988, health assess-

Washington State. ments have been conducted using this guidance
manual.

GUIDANCE DOCUMENTATION

An ATSDR document details the format, (a) Agencyfor'IhdcSutntancenandDiseaseRegistry. Undated

guidelines and methodologies that will be used by draft. "HealthAsae_mentFormat,Ouidelineaand
Methodolog),."

A.'r._DR staff and state and local health
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Figure 3. Health Studies that May Be Conducted at NPL Sites and Possible
,. Outcomes of ATSDR Health Assessments

A second manual entitled the Health Assess- specificreporting requirements has been issued, the

ment Training Manual highlights information for health assessments are more consistenL (a)

staff who are responsible for preparing a health as-
sessment. This document is important for ensuring Depending on the availability and comprehen-

consistency in reporting among the various health siveness of the information contained in the prior
assessments, studies, the final format of the pre-1988 health as-

sessments may vary in detail. Nonetheless, the fol-

On February 13, 1990, ATSDR promulgate_ lowing discussion addresses the common elements

final regulations that govern the conduct of health of health assessments conducted after draft guid-
assessments and related health effects studies ance was issued. These elements include

(42 CFR 90). lt is anticipated that ATSDR will

issue guidauce related to public comment periods • site chazacterization

for health assessments, public health advisories, and
additional health effects studies. • demographic characteristics

• contaminants of concern

KEY ELEMENTS OF ATSDR B__ALTH

ASSESSMENTS • environmental and human pathways

Before 1988, the content of healthassessments • human exposure considerations

varied because of a lack of formal guidelines. Now

that a guidance documentation which addresses (a) AgencyforToxicSubstancesand D:seaseRegistry. UndateddrafL _HealthAssessmentFormat,Guidelinesand
Methodology."



• public health implications the contaminants are addressed in this section. En-
vironmental pathways include groundwater,surface

• recommendations and conclusions, water, soft, air, and irrigation practices. Human
pathwaysidentified in the health assessments are

The health assessment report begins with a gen- consumption (drinking and eating), dermal absorp-
eral s/te characterization. The site characterization tion, ingestion, inhalation, and bathing.
may include a brief description of the site, the size

- of the site, a general description of past and present The purposes of the section that address the
site operations, a description of the sre boundaries, evaluation and discussion of the human exposure
a history of the hazardous waste dumping, and the consideration are to determine the significance of

" status of the RI/FS. Also included may be a brief the exposures to humans and to assess whether
statement describing the geographic and physical other studies or research is neaTe.ssaryto make a

characteristics of the site. A list of the documents final assessment. Examples of some of the topics
reviewed during the preparation of the health that have been mentioned in this section include an

assessment may also be included, evaluation of volatile organic compound (VOC)
concentrations in a quarry, air emissions from a

A separate section of the health assessment ad- landfill, status of the offsite contamination, nearby
dresses the demographic characteristics of the area hunting and fishing practices, and the possibility of
suriotmding the facility. Information may include exposure to onsite workers and the community. If

the size of the town (number of residents within not provided previously, an estimate of the popula-
various distances from the site), the sources of tion surrounding fae facility is provided. Sub-
drinking water, and the number of private and resi- groups or sensiti,;,e populations that may be at a
dential wells, potentially higher risk than the general population

are identified. In general, this section integrates
The contaminants of concern locvted on site are and discusses the site characteristics, environmental

listed in the assessment. Using screening values, pathway(s) and human exposure pathway(s).
ATSDR determines whether a contaminant poses a
potential threat to the public beyond the boun- After information about the site, the contam-
daries of the facility. The information in this see- inants of concern, and the potential for human ex-
tion includes the media in which the contaminant posure has been integrated, a statement of thepub-
was found and the concentration ranges. If possi- lic health implications of the site is formulated. A
ble, the contaminants are classified as onsite or off- range of implications may be identified (e.g., no
site contaminants. This section may also address public health implications, public health concern,
the migration of contaminants offsite. If available, insufficient information to provide an assessment).
a list of the state recommended allowable limits for

the contaminants and their background concentra- Recommendations and conclusions are made in
tion levels will be included. A brief statement that the final section of the health assessment. If it is

addresses the presence or absence of physical haz- determined that additional data are needed to com-

ards is also incorporated in this section, pletely characterize a site, specific steps are recom-
mended. For example, recommendations may be

The subsequent section of a health assessment made to conduct additional groundwater monitor-
involves the identification of the environmental and ing, to characterize the extent of the groundwater
human pathways. The purpose of this section is to contaminati'3n, to restrict access to the site, or to
evaluate the po,.ential ,forcontaminants to migrate conduct an epidemiological study. Because many of
to humans and to assess the possibility of humans the preliminary health assessments are conducted

being exposed via specific pathways. The contami- before the RI/FS is completed, a frequent recom-
hated media, the environmental pathways, and the mendation in this se_:tionis completion of the
site-specific factors that influence the migration of RI/FS.



SUMMARYPAGEINFORMATION FROM the site (city and state), the type of health assess-
HEALTHASSESSMF_JqTSTHATIS CRITICAL ment completed (full or preliminary), the date
TO OEC DOE received the health assessment, the date the

site visit began, the names of the agencies respons-

The summary page is intended to capture key in- ible for preparingthe health assessment (ATSDR
formation that can be extracted easily from health or state), and a listing of the sources of information
assessments and that will be most beneficial to consulted during preparationof the health
OEC as it reviews health assessments for DOE assessment.
sites.

Demographic information is given to indicate
The summary page will also allow OEC to ascer- the potential for human exposure to the contain-

tait the degree of consistency in the conclusions inants. The population within various distances
and recommendations made among sites with sire- from the site maybe identified. The year of the
far issues and contaminants as those found at DOE census data is indicated in parentheses.
sites. For example, OEC maybe reviewing a health
assessment for a DOE site where chromium was a The presence or absence of physical hazards is
concern. OEC may then want to access and identify indicated in the health assessment and is included
other sites where chromium has been detected. By on the summary page. The hazard or the measures
consulting the summary pages, the OEC can review taken to mitigate the public exposure to the hazard
the concentration of the chromium, the public are briefly described.
health implications, the conclusions, and the
recommendations for those sites. The next section of the summary page categor-

izes the contaminants of concern. Contaminants

Health assessments were reviewed and evaluated are categorized according, to their proximity to the
for their agreement with ATSDR guidance doc- site and whether they are onsite contaminants or
umentation. Although not all health assessments o_ite contaminants. At some facilities, a contain-

completely adhered to the guidance material, major mant may have been detected both onsite and off-
consistent elements were identified. A list of these site. (It is important to emphasize that ATSDR

major elements and the types of information found may identify a compound by numerous names. For
in guidance documentation and health assessments example, methyl chloroform is also known as 1-1-1

was recorded _,ndused in the design of a summary trichloromethane and TCA. Synonyms become ira-
page. portant when comparisoixsor trends are to be de-

veloped among numerous summary sheets.)
To test the design and the value of a summary

page, a prototype was constructed for the 100 Area Also included in this section are the concen-
on the Hanford site. This prototype is shown in trations of the contaminants and the environmental
Figure 4. pathwaysin which they were detected. For exam-

ple, concentrations for the Hanford 100 Area were
The summary page begins with the title of the recorded in various ways: ranges, discrete variable.s,

site, as it is identified in the NPL list. This is non-significant (NS), or not available (NA). Al-
necessary because some large and complex sites though screening values exist forwater, soil and air,
may have more than one health assessment. For ex- some contaminants were reported as NS in the

ample, four separate areasof the Hanford site are Hanford 100 Area health assessment and were re-
listed on the NPL. As a result, four separate health ported to be below the DOE derived concentration
assessments will be performed. Other information guid_. Although the screening values assist in
on the site summary page includes the location of



NPL Slte: Hanford 100 Area Assessment Type: Preliminary Health Assessment
DOE Fn¢lllty: Hanford ReServation Date Received by DOE:
LocaUon: Richland, Washington Date Slte Visit Began: April 17, 1989

Agency(s) Conducting HA: ATSDR/State of Washington
Documents Vlewed: 1987 EnvlronmentaJ Monitoring Report

1987 Westinghouse Hanford Environmental SurveUience Report

Demography: 340,148 within 50-mile radius (1980); 6,270 within 20-alia radius; 251 within 10-mile radius
Phyelcal Hazards: No physical hazards. Radiation zones are controlled. DOE ground and air forces.

ON -SITE CONTAMINANTS:
Contaminants Concentration Pathway

I

Nitrates 636 - 592,000 ppb Groundwater
Chromium <10 - 1,610 ppb Groundwater
Carbon tet 2 ppb Groundwater
_4ercury NA Groundwater
Strontium 90 NA Groundwater
Manganese-54 NS Air
Cobalt-60 NS Air
Ruthenium- 103 NS Air
Iodine-131 NS Air
Cesium-137 NS Air

OFF-SITE CONTAMINANTS:
Gross alpha-beta NS Surface water
Slrontium-89_90 NS Surface water
Tritium NS Surface water
Uranium species NS Surface water
Cobalt-60 NS Surface water
Iodine 129/131 NS Surface water
Niobium/zirconium-95 NS Surface water
iron 8ppb (N:3 per state). Surface water
Chromium <7ppb (NS per state) Surface water
Dissolved oxygen 11.3 ppm (NS per state) Surface water

HUMAN EXPOSURE PATHWAYS:
Pathway Source
Ingestion Surface water
Ingestion Foodchain
Derrnal absorption Surface water
Inhalation Soil

PUBLIC HEALTH IMPLICATIONS:

ATSDR believes this sitemay have posed a ptlbllc health risk in the past. Until past documentation becomes available,
ATSDR cannot "adequatelyaddress this location. When additional data from the RI/FS become available, ltwill be
irmofporated into the health assessment.

CONCLUSION:

Current information is not sufficient to adequately assess the pH concerns associated with thisarea. Wastes generated
by the facility have entered the atmosphere and the Columbia River, possibly resulting in past exposures to the
downstream populations. ATSDR views the site as being potentially hazardous to onsite remediation workers. Because
of Ihe remoteness and secudty associated with Ihe 100 Area, ATSDR does nal consider lhis location Io be a hazard to
an inadvertent intruder.

RECOMMENDATIONS:

1. Complete the RI/FS.
2. Richland City, State of Washington, USGS, and DOE should continue monitoring the groundwater and public water.

During the course of the RI, the following monitoring should occur onsite and offsite:
1. Continuous air monitoring for radionuclides and hazardous materials, including heavy metal analysis.
2. Sampling of biota (aquatic plants and animals, dairy products, food crops).
3. Sampling oi river sediments along the Hanford Reach for the presence of radioactive and hazardous materials.

STATUS OF lAG:

Figure 4. Prototype ATSDR Summary Page for the Hanford 100 Area



determining the potential for adverse effects, they • EndangemtentAssessment. TMs is the initial as-
are not designed to be used as cut-off or trigger sessment conducted to determine whether there
levels.(') is an imminent and substantial enCmngermentto

public health from activity associated with a site.
Three categories of major environmental path- Information contained in the endangerment as-

wa: were reported: groundwater, ab"and surface sessment serves as baseline infomxation for the
water. Additional pathways may include surface EPA risk assessment completed during the RI/
soil, subsurface soil, food chain, or _enL FS process (i.e., identification of hazardous "

wastes, exposure assessment, toxicity assess-
The summary page also identifies and Hnks the ment, characterization of human risks and/or

human exposure pathways (inhalation, dermal ab- enviro,.,ment) (EPA 1989).
sorption, ingestion) to the environmental pathways.
The public health implications of the site on the • EPA Risk Assessment - EPA risk assessments

local community and the cc,nclt_ns and final rec. are quantitative studies that use sv,ttistical and
ommendatiom in the health a_essment are noted, biological models to determine the health risks

¢ associat,_ with a compound. Risk assessments
The final sections of _e summary page contain are used in the selection of an appropriate site

the actions that ATSDR recommends be taken by remediation strategy.
local, state or federal agencies. The last entryon
the summary page is a statement of the status of the * Health Consu_datk_n- A health consultation is an
LAGbetween DOE and ATSDR that defines the ATSDR response to facility-specific or sub-
specific responsibilities of each agency regarding stance-specific inquiry. A consultation is a more
health-related activities at the specific DOE site. limited response by ATSDR than that provided
Figure 5 is a conceptual design of the information . _ a health assessment (ATSDR 1989).
contaii,ed in the summary page.

• OtherATSD_r_Studies - Other studies conducted

byATSDR may include health effects studies,
RELATIONSHIP OFATSDR HEALTHASSESS. epidemiological studies, and health surveillance

TO OTHER STUDIES studies. :
,.

._ ,.

An increasing number of health.related studies * ToxicologicalProfdes. ATSDR _srequired to
are being undertaken at DOE facilities. A knowl- prepare toxicological profiles for 275 of the most
edge and understanding of the 3lte-specific health hazardoussubstances found at Superfund sites.
studies would assist dEC in its oversight role. In- ATSDR has finalized the first25 profiles and is-
formation contained in the studies would enable sued an additional 25 draftprofiles (Siegel
dEC to _dentifyand assess inconsistencies among 1990).
studies for the same site. In addition to site-

" specific studies, contaminant-specific information • Other Studw.s - 'I]_eNational Institute of Health

may also be useful to OEC staff. Some studies and and other federal and state agencies support var-
other information that may be of value to OEC are ious types of health-related research.

_" listed below.

• TOXNET- TOXNET is a database of potenti-
ally hazardous chemicals. The National Library

of Medicine (NLM) operatesthe database.
(a) Agency for Ttmc Substanem and Disease Registry. I Jndated Some of the on-line databases accessed through
draft. "Health _ment Format, Guidelines and TOXNET are
Methodology."

I0



Heslth Issues

1. Registry of Toxic Effects of Chemical Sub. 3. Chemical Carcinogenesis Research Inforrna.

stances (RTECS) This database includes non System (CCMS) Th_ database includes

aca_te and chronic toxicity data for 91,000 information from the National Cancer Instit-

compounds. This database is maintained by ute on 1200 chemicals.
the National Institute of Occupational Safety
and He.a! :h. 4. Environmental Teratology Information Center

Baclcfde (ETICBACK) Bibliographic in-

2. Hazardouz Substances Data Bank (HSDB) formation on teratology and reproductive

This data bank includes toxicology data on toxicology is contained in this database.

over 4200 compounds, lt includes regulatory

requirements and information on environ-
mental fate and human exposure.
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