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Confederated Tribes and Bands Established by the

of the Yakama Nation | Treaty of June 9, 1855
September 7, 2007
Mr. David A. Brockman E E E
U.S. Department of Energy JAN 2 4 2008

Richland Operations Office

P. O. Box 550 EDMC

Richland, WA 99352

Subject: Yakama Nation Exposure Scenario for Hanford Site Risk Assessment /7/ =0 - /7
Dear Mr. Brockman:

This letter is to transmit the Yakama Nation Exposure Scenario for Hanford Site Risk
Assessment. Development of this scenario is an initial step to addressing the potential
risks to members of the Yakama Nation who may utilize resources at the Hanford Site
and surrounding areas, or otherwise be exposed to Hanford contaminants.

The Yakama Nation intends for this information to be used in a manner that
comprehensively and completely evaluates all risks posed by Hanford contaminants to
Yakama Tribal members. To be scientifically conservative and credible, such a risk
assessment must consider the unique risks to Tribal members as additive to the generic
maximally exposed individual. In other words, Tribal exposure pathways cannot be
limited with non-conservative assumptions, whereas unique Treaty protected lifestyle and
diet factors which add incremental risk must be accounted for.

We remain concerned at the many individual risk assessments being conducted for
limited portions of the site, for particular management programs or for environmental
impact statements. This scattered and fragmented approach will not cumulatively
analyze all risk to human health in general or to the Yakama Nation in particular.

Yakama Nation uses will result in unique contaminant pathways and exposure rates from
living on the site and using the natural resources. High level, transuranic, low-level and
mixed radioactive wastes, nuclear facilities, proposed waste treatment operations,
contaminated biota, and polluted water pose threats to the Yakama Nation, the health of
our people, and the vitality of our traditional subsistence lifeways. To protect Yakama
Nation uses, all contaminant sources and hazards should be identified and assessed
comprehensively to make cleanup decisions. We expect that the Department of Energy
will consider the total risk to Yakama members and analyze all exposure routes,
including potential groundwater consumption, to evaluate cleanup actions.
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As a first step, we request that the Yakama Nation Exposure Scenario be incorporated
into the Risk Assessment Report for the 100 Area and 300 Area Component of the River
Corridor Baseline Risk Assessment. However, in doing so, we point out that it will not
be a complete picture of risk as many geographic areas and contaminant sources are not
included in that Assessment. We expect that actual contaminant concentrations in media
and biota be used to assess risk, although it is our understanding that site-specific data of
that type is not available for many plants and animals that the Yakama Nation uses.

Of major concern is how the Yakama exposure scenario will be utilized to inform
cleanup decisions. In this regard, the Yakama Nation has repeatedly asked for technical
assistance funding to participate in Hanford risk assessment in an active and meaningful
way. We have yet to receive approval or funding of our risk assessment scope of work.
We again request the necessary resources to participate effectively, and look forward to
meeting with you to address this matter in our upcoming discussions about the FY 2008
Yakama Nation Cooperative Agreement scope of participation.

Sincerely,

N cmectt

Russell Jim
Manager, ERWM Program

Enclosure

Ce: Jane Hedges, WA NWP
Nick Ceto, Hanford EPA
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EXECUTIVE SUMMARY

An exposure scenario for risk assessment was developed for the Confederated Tribes and Bands
of the Yakama Nation to describe their traditional subsistence lifestyle, including dietary patterns
and seasonal activities. This lifestyle may result in exposure to radioactive and hazardous
chemical contamination, now and in the future, from the nearby Hanford Nuclear Reservation in
southeastern Washington. The Hanford Site is located within the Yakama Nation ceded

territory.

This scenario describes the maximum exposure reasonably expected to occur in the Yakama
population, who currently subsist on natural resources in the vicinity of Hanford. Upon adequate
cleanup, the Yakama hope to regain access to the Hanford Site, which is part of their usual and
accustomed use areas. Without compromising confidential information, details of this scenario
will be used by the U.S. Department of Energy to complete an exposure assessment to evaluate

potential risks to the Yakama Nation from Hanford-associated contamination.

Using ethnographic interview methods, adult Yakama members described fishing, hunting, and
gathering practices, sweathouse use, feasts, and ceremonies, all of which remain critical aspects
of their subsistence lifestyle and unique culture. These data were compiled to provide a
qualitative description of the current and anticipated future Yakama lifestyle and develop

quantitative exposure parameters.

This project resulted in a conceptual site model that was developed to illustrate potential
exposure pathways from Hanford Site contaminant releases to soil, water, plants, fish and other
animals, which may ultimately impact the Yakama people. Surveys found that the Yakama
depend heavily on the harvest and consumption of fish from local rivers, including the Columbia
River, which passes through the Hanford Site. They also depend upon wild game and an
abundance of local native plants, including shoots, roots, leafy material, and berries. These
resources provide not only foods and medicines, but also material for tools, shelter, and

accessories.

Federal guidance documents currently do not include adequate exposure information pertinent to

a Native American subsistence lifestyle. This scenario compiles information specific to the
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Vakama Nation to be considered in evaluating potential risk from Hanford Site contamination
and to support appropriate cleanup decisions. Exposure parameters were estimated for
inhalation, dermal contact, and ingestion of air, soil, water, fish, meat, vegetables, fruit, and
milk, and reflect the current and anticipated subsistence lifestyle. The Yakama expect that this
scenario will be used to evaluate risk in a comprehensive manner for the entire Hanford Site,
incorporating all sources, radiological and chemical contaminants, exposure pathways, and

natural resource uses.
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1.0 INTRODUCTION

This report describes an exposure scenario developed for the Confederated Tribes and Bands of
the Yakama Nation (Yakama Nation) to better understand their traditional Native American
lifestyle patterns and seasonal activities. This lifestyle may result in risks from exposure to
Hanford Site contamination now and into the future. The material provided herein is intended to
serve as a summary of the unique aspects of Yakama lifeways. In order to preserve uses for
future generations, the Hanford Site cleanup process should be adequate to protect all natural

resources and human populations, both tribal and non-tribal, in the region.

Ridolfi prepared this report on behalf of the Yakama Nation Environmental Restoration and
Waste Management (ERWM) Program. The ERWM Program focuses on Hanford impacts to the
Yakama people and their culture, and the land and the natural resources on which they depend.
This report is based upon research and interviews with a sub-set of the population, qualitatively
evaluates the Yakama lifestyle in general, and develops basic quantitative exposure parameters.
Information in this scenario is intended to be used by the U.S. Department of Energy (DOE) to
complete an exposure assessment for evaluating potential risks to the Yakama Nation from
Hanford Site contamination. Identifying immediate and future risks is critical to the cleanup

process.

1.1 Background

This section provides an introduction to the Yakama Nation, a summary of Yakama Treaty
Rights, a brief summary of the Hanford Site and a description of the federal risk assessment

process.

1.1.1 The Yakama Nation

The Yakama Nation is one of four federally recognized tribes in the vicinity of Hanford, along

with the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the
Warm Springs Reservation of Oregon, and the Nez Perce Tribe. Figure 1 shows the location of
the Yakama Nation Reservation, which currently occupies an area of nearly 1.3 million acres in

southeastern Washington State, and the nearly 12 million acres of land ceded to the United States
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in the Treaty of 1855 (Williams and Babcock, 1983; CRITFC, 2007). By 2006, the total
membership of the Yakama Nation reached a population size 0f 9,872 individuals (ERWM

personal communication, 2006-2007).

Unlike many Native American tribes residing on reservations in the United States, the Yakama
Nation settled upon the land previously occupied by their ancestors for thousands of years.
Although land was ceded to the United States, the Yakama retain for use the ceded area that
encompasses the elevation gradient from the eastern Cascade mountain range eastward, which is

an area of principle importance to their lifestyle and heritage (Williams and Babcock, 1983).

The Yakama Nation’s traditional homeland is an area where ancient cultures have survived for
thousands of years. During a long and dynamic tenure, the Yakama Native Americans
developed an intimate understanding of the complex relationships between the land and
associated natural resources. Resources used by the Yakama are broadly classified as roots,
fibers, berries, fish, birds and other animals, minerals, and places of spiritual guidance and
strength. As a place, the Yakama Nation’s ceded and reserved land offers a multitude of

resources important to former, current, and future generations.

1.1.2  Yakama Treaty Rights

On June 9, 1855, a treaty agreement was reached between the Yakama Nation and the United
States. Appointees from the Yakama, Palouse, Pisquouse, Wenatshapam, Klikatat, Klinquit,
Kow’was-say-ee, Li-ay-was, Skin-pah, Wish-ham, Shyiks, Oche-chotes, Kah-milt-pah, and Se-
ap-cat tribes and bands of Native Americans were joined by this treaty agreement to be
considered as one nation, under the name of “Yakama.” Kamiakun was named as “head chief,”
and all members were to be relocated to the designated reservation. Another regional tribe, the
Wanapum (known locally as River People), were not included in the treaty, but many eventually
enrolled as members of the Yakama Nation (ERWM personal communication, 2006-2007;
Williams and Babcock, 1983).

The treaty was ratified by the United States Senate on March 8, 1859 and signed by the President

on April 18, 1859, thus establishing a government-to-government relationship between the two
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sovereign powers. According to the treaty, “the exclusive right of taking fish in all the streams,
where running through or bordering said reservation, is further secured to said confederated
tribes and bands of Native Americans, as also the right of taking fish at all usual and accustomed
places, in common with citizens of the Territory, and of erecting temporary building for curing
them; together with the privilege of hunting, gathering roots and berries, and pasturing their

horses and cattle upon open and unclaimed land” (Treaty with the Yakama, 1855, Article 3).

1.1.3  The Hanford Site

The Hanford Site is a 586 square-mile former plutonium production facility located within
Yakama Nation’s traditional homeland (ceded area), approximately 20 miles east of the current
Yakama Nation Reservation. The site, which has been operated by DOE, its predecessor
agencies, and its contractors since its inception in 1943, is located primarily in Benton County
(with portions of the site in Grant, Franklin, and Adams counties) along the Columbia River, just

north of the city of Richland.

As part of plutonium operations, radioactive and chemical wastes were both intentionally and
unintentionally discharged to the air, ground and waters. Contaminants have migrated from the
soil vadose zone to the groundwater, ultimately discharging into the adjacent Columbia River.
Hanford contaminants have been found in the region’s soils, waters, plants, fish and other
animals, affecting the health of these natural resources and area residents. Figure 2 shows the
location of the Hanford Site in relation to the Yakama Reservation, as well as the extent of
current ground water radionuclide and hazardous chemical contamination at the Hanford Site
(WADOE, 2006).

When plutonium production ceased in 1989, DOE, the U.S. Environmental Protection Agency
(EPA), and the Washington State Department of Ecology signed a “Tri-Party Agreement.” This
agreement effectively transformed the site’s mission from nuclear weapons production to
cleanup and environmental restoration. Soon thereafter, specific areas on the Site (100, 200,
300, and 1100 Areas) were listed on the National Priorities List (NPL) for cleanup under the
federal Comprehensive Environmental Restoration, Compensation, and Liability Act
(CERCLA); the 1100 Area was later delisted from the NPL in 1996 (Ridolfi, 2006). The
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exposure scenario described in this report is not limited to the NPL sites, but includes the entire

Hanford Site and any areas where Hanford-associated contaminants have come to be located.

The Yakama Nation, a trustee for the area’s natural resources, currently participates in the
Hanford cleanup process. The Yakama Nation’s goals for the Hanford cleanup center on
protecting Yakama Nation Treaty Rights, including the health of the Yakama people and natural
resource interests. To accomplish these goals, the Yakama Nation takes a holistic approach to
the cleanup, recognizing that all things interrelate. This requires considering the impacts on air,
Jand, water, and all plants and animals. The Yakama Nation believes the cleanup actions
conducted or planned by DOE thus far are not adequate to remedy the extensive contamination
to attain these goals. It is essential to the Yakama to safeguard human health, and the health of

the environment now and for future generations.

1.1.4 The Risk Assessment Process

According to EPA, risk assessment for CERCLA is defined as a “qualitative or quantitative
evaluation of the risk posed to human health and/or the environment by the actual or potential
presence or release of hazardous substances, pollutants or contaminants” (EPA, 2006). DOE is
currently in the process of conducting multiple risk assessments for the Hanford Site, including

the Columbia River corridor and central plateau.

An exposure assessment is one of four major components of the risk assessment process, along
with hazard identification, toxicity (dose-response) assessment, and risk characterization.
According to EPA, “exposure assessment is the process by which potentially exposed
populations are identified, potential pathways of exposure and exposure conditions are
identified, and chemical intakes/potential doses are quantified” (EPA, 2004a). The primary
purpose of an exposure assessment is to estimate potential dose to an exposed individual or
population, which can then be used to calculate risk and determine appropriate cleanup levels.

Figure 3 illustrates the basic risk assessment process, including the exposure assessment phase.

Exposure scenario development is a key element of an exposure assessment. Using the scenario

technique requires information about potential contact time with contaminant concentrations and
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other information specific to the potentially exposed population. Physical and behavioral
information on the exposed population may be obtained from interviews with individuals

representing that population, including assumptions to account for future conditions (EPA, 1992).

Exposure is defined as human contact with a chemical or physical agent, which may occur via
inhalation, ingestion, dermal absorption, or irradiation, and is dependent on the intensity,
frequency, and duration of contact. Exposure parameters, which are based upon human
physiological and behavioral factors, include inhalation rates; consumption rates of soil, water, and
foods: skin surface area; body weight; exposure frequency and duration; and any other modifying
factors (EPA, 1989 and 2004a). Risk assessments are generally limited to the evaluation of a
lifetime of an individual (e.g., 70 years), although many contaminants persist in the environment

affecting many generations (e.g., radionuclides with half lives of thousands of years).

The risk assessment process used by government agencies to calculate and manage risk
associated with contaminant exposure has generally not been adequate for assessing risks to
Native Americans, whose lifestyle and close association with natural resources is not always
recognized in a typical evaluation. When conducting a risk assessment, both physical health and
traditional cultural practices that are closely tied to individual and community health should be
protected (Arquette, et al., 2002). Figure 4 illustrates a holistic view of the many Hanford
contaminant sources, including high-level radionuclide waste, reactor facilities, and
contaminated media/biota, which pose imminent and chronic threats to the Yakama Nation, their

health and the health of their traditional subsistence' lifeways.

1.2 Purpose and Scope

The purpose of this project is to develop a Yakama Nation exposure scenario. This scenario will
facilitate identification of Hanford Site contaminants that are associated with unacceptable risk
to human health for members of the Yakama Nation living a traditional subsistence lifestyle on
and in the vicinity of the Hanford Site, now and in the future. The Yakama Nation ERWM

Program is working towards the goal of a Hanford Site that no longer threatens the health of the

' Subsistence refers to a means of supporting life or sustenance; a living or livelihood.
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Yakama people by pollutant releases. The Yakama Nation wants Hanford cleaned up as the law

requires, and wants the natural resources properly addressed (Rigdon, 2006).

1.2.1  Objectives

In an effort to develop a Yakama-specific exposure scenario, objectives of this project include:
describing the Yakama population; identifying the daily and seasonal activities in which Yakama
members participate; identifying potential pathways of exposure associated with the Yakama
traditional and/or subsistence lifestyle; and providing exposure parameters that best represent the

Yakama people now and in the future using the Hanford Site.

DOE is evaluating other exposure scenarios, such as rural-resident, worker, recreational user,
etc., for the Hanford Site risk assessment process. This document is intended to provide
summary information for the Yakama Nation exposure scenario, including aspects of the daily
life and associated exposure pathways for tribal members. This exposure scenario for Yakama
members is a subsistence fisher-hunter-gatherer scenario for an individual living on the site,
drinking surface and ground water, harvesting fish from the Columbia River, and using all usual

and accustomed places year round.

1.2.2  Scope of Work

The scope of work defined for this project includes producing a conceptual site model, which
illustrates exposure pathways for potential risks from Hanford Site contamination to the Yakama
Nation, and developing a Yakama-specific qualitative and quantitative exposure scenario. This
includes identifying and describing characteristics of the cultural population of interest that is the
Yakama Nation, the study area that includes the Hanford Site and all surrounding areas
potentially impacted by Hanford that comprise usual and accustomed areas, and the timeframe

that accounts for current practices and estimates of future uses.

This exposure scenario describes the traditional Yakama lifestyle now and anticipated for the
future, identifies potential exposure pathways of Hanford Site contamination, and quantifies

applicable exposure factors. This report also provides recommendations for using these results,
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as well as limitations and uncertainties of this study and the risk assessment process in general,

and future study needs.

1.2.3  Yakama and DOE Expectations

DOE has produced scoping statements for different land use scenarios during the risk assessment
process, including a scoping statement for Native American subsistence scenario. DOE stated
that, "each Tribe will be asked to provide their own use scenario for the Columbia River
Component risk assessment. Anticipated uses by the Tribes include hunting, fishing, gathering
of plants, and religious and ceremonial uses of the land, river, and other natural resources”
(DOE, 2004). Tt is expected that DOE will use the information presented in this report to

evaluate potential exposure pathways and risks for Native American traditional uses.

The type of information that is needed to complete an exposure assessment for the Yakama
Nation at the Hanford Site is summarized in the following table. The information needed is
categorized as descriptive in nature (qualitative) or numerical (quantitative). The lead
organization responsible for providing the information, either DOE or the Yakama Nation, is
also listed. The information required of the Yakama Nation is provided in this exposure scenario
report. Information in the descriptive scenario can be used for DOE’s complete exposure

assessment, which will include contaminant concentration data.

Exposure Assessment Data Needs

Information Needed Information Type Lead
Description of Hanford Site (exposure) setting Qualitative DOE
Characterization of site contaminants Quantitative DOE
Description of contaminant exposure pathways Qualitative Yakama
Characterization of exposed population (current/future) Qualitative Yakama
Estimation of exposure parameters (for contaminant transfer) Quantitative Yakama
Calculation of current/future dose to estimate potential risk Quantitative DOE

A description of the Yakama exposure scenario and specific exposure parameters is being

provided to DOE as part of the risk assessment process and to estimate the reasonable maximum
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exposure (RME) expected to occur at the Hanford Site. According to EPA and Washington
State, site-specific risk assessments must consider the RME, which is "the highest exposure that
is reasonably expected to occur at a site under current and potential future site use" (EPA, 1989;
WADOE, 2001). It is anticipated that a subsistence lifestyle will have the greatest potential for
exposure and thus will represent the RME for Hanford due to regular use of and contact with the
natural resources; exposure parameters for the Yakama Nation will likely provide an estimate of

one of the most highly exposed populations at the Hanford Site.

Exposure parameters (such as consumption rates) identified and proposed for the Yakama Nation
are based upon maximum values to conservatively protect all Yakama individuals. Expectations

for using the information provided in this report are provided in more detail in Section 4.
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2.0 APPROACH AND METHODS

The approach for identifying the traditional subsistence exposure scenario for the Yakama
Nation involved research of available literature and guidance, as well as site visits and interviews

with Yakama members, described in the following sections.

2.1 Literature Review

Literature review involved consultation with federal and state guidance documents, examples of
previous exposure assessments, and other documents related to evaluating contaminant exposure
and risks to Native Americans. All literature obtained and referenced was compiled into a
project-specific database using FileMaker Pro 6® for organization and accessibility. Appendix

A provides a list of the complete bibliography of resources compiled for this study.

2.2 Ethnographic Interview Approach

To obtain information directly from Yakama members, a population sample was selected for
interviews. The primary focus was to obtain information to describe lifestyle patterns and
estimate general activity levels rather than to inventory every specific activity and species-
specific resource use. Prior to conducting the study interviews, data needs were identified, an
approach for collecting the data was established, and procedures for protecting data

confidentiality were clarified.

2.2.1 Data Needs

To identify the information to solicit during interviews, Ridolfi worked closely with the Yakama
Nation ERWM Program to identify activities common to a majority of Yakama members.
Traditional lifestyle activity patterns that were identified for research included fishing, hunting,
and gathering, and cultural activities such as sweating, feasts, and ceremonies. Table 1 provides
a Yakama Nation lifestyle activity matrix that was developed during the planning process to

outline the traditional lifestyle and help identify data needs.
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It was determined that information was needed regarding the environmental setting and lifestyle,
including the natural resources available for use, such as plants, fish and other animals, and
confirmation from Yakama members on the degree of consumption, use, and collection of these
natural resources. Determining the daily and seasonal activities and dietary patterns facilitates

defining potential contaminant pathways and exposure parameters for the exposure scenario.

2.2:2 Data Collection

Information was collected by direct consultation with the ERWM Program office as well as
interviews with Yakama tribal community members, which allowed for a description of daily,
seasonal, and lifetime activities of men and women, children and elders from different families
and geographical locations. Input was obtained throughout the project from tribal
representatives at ERWM, who are acknowledged experts due to their experience working with

natural resource issues.

To survey tribal members, ethnographic interview techniques were used to provide a scientific
description of the culture (Riley, et al., 2006). These techniques involved establishing
community standing and personal credibility, demonstrating cultural sensitivity and an
understanding of proprietary information. This was accomplished by working closely with the
ERWM Program office, members of which spoke with potential interviewees about the project,
as well as publishing informational articles in the local tribal newspaper, the Yakama Nation

Review. The published news articles are provided in Appendix B.

2.2.3  Confidentiality

During the interview process, all participants were made aware of the criticality of protecting
confidential information, such as names, locations, and species. Both interviewer and
respondent signed an Informed Consent Form at the time of the interview to guarantee that no
confidential information will be released to anyone outside of the ERWM Program office, where
the final record of responses will be permanently secured. Respondents were told that they could

skip any question at any time, and elaborate on answers, as they felt comfortable.
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2.3 Yakama Member Interviews

The interview process is discussed in the following sections, including development of the
questionnaire, a description (without names) of the individuals ultimately interviewed, and

details of the interview process.

2.3.1  Questionnaire Development

Development of the questionnaire was an iterative process, based upon initial research of
previous tribal interviews, input provided from the ERWM Program office, and input from
lessons learned during the interview process itself. The questionnaire was divided into several
major categories based upon potential exposure activity type (fishing, hunting, gathering, etc.) to

obtain qualitative and quantitative information about the Yakama lifestyle.

A copy of the questionnaire (including plant and animals species on/near the Hanford Site) is
provided in Appendix C. The interviews included questions on consumption, use, and
harvesting of plants, fish, and other animals from the area to identify the extent to which Yakama
members depend upon natural resources that may be impacted from Hanford contamination.
Other information regarding daily and seasonal activities was also solicited in an effort to
qualitatively describe the Yakama lifestyle, identify culturally important activities and resources,

and quantify as best as possible exposure values that may be used for risk assessment.

Photographs of select plant, fish, and other species, some of which were used during the
interviews, are provided in Appendix D. Information was also gathered about contact with water
and soil in order to identify other potential pathways. Respondents were asked for their opinion
on the health of the natural resources that they use, as well as their thoughts and knowledge
about potential impacts from Hanford. Questions about future use of the Hanford Site were
contingent upon unrestricted use of a theoretically remediated site so that responses were not

skewed towards avoidance or other behavior that may intentionally restrict use.
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2.3.2  Survey Respondents

Ridolfi worked with the ERWM Program office to prepare an initial list of potential
interviewees. Enrolled members of the Yakama Nation must be, as defined by the General
Council, individuals who are least one-quarter ethnic Yakama Native American. The goal was
to interview enrolled members who could provide adequate information regarding current
lifestyle, including daily, seasonal, and dietary patterns, consider changes from past practices,
and estimate intended future use of the Hanford Site and surrounding areas. Questions about

child lifestyle and consumption patterns were also asked of the adult respondents.

A total of 16 Yakama members were ultimately interviewed from a larger list of candidates.
Although 16 interviews (from a membership enrollment of over 9,700) is a small sample
population, the selected interviewees provided an adequate cross-sectional representation of the
population as a whole for the purposes of this study. The sample group was targeted towards
elders for their rich oral traditions and long history with changes in the area over time; younger
adults were also interviewed to obtain a broader prospective of the general Yakama population.
Respondents were asked consumption questions not only for themselves (direct response), but
also for their parents and children to obtain data on additional adult and child patterns,

respectively (indirect response).

Potential respondents were contacted directly by ERWM staff by visitation, phone call, and/or
email. The 16 respondents, interviewed between February and May 2007, were aged 24 to 75
years; seven were male and nine were female. All respondents were associated with multiple

longhouses,” although for some, there was a primary longhouse to which they belonged and

others that they attended periodically.

2.3.3 Interview Process

Interviews were conducted by four Yakama Nation members and a Ridolfi risk assessor. A brief

mtroduction to the project and its purpose was given at the time of initial contact, and additional

? Longhouse refers to any Native American communal gathering place.
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details about the study were provided at the start of each interview (included in the introduction

of the Questionnaire, provided in Appendix C).

Individual interviews lasted between 45 minutes to slightly over 3 hours, depending upon how
much an individual chose to elaborate on specific answers or tangentially share oral histories or
personal stories. Interviewers generally asked all questions on the survey, except when time was
constrained. In few cases, the respondent gave free-form testimony in lieu of the questionnaire.
Respondents were asked information about themselves, as well as of their parents (to represent
other adults) and children (for child values). Samples of fish, meat, and plants were used for
estimating serving sizes, as well as measuring cups. All interviews were tape recorded, with the
respondents’ permission, to supplement the hand-written notes taken by the interviewer. The
interviewer and respondent both signed the disclaimer form ensuring protection of confidential
information. All completed forms, hand-written and typed notes, and cassette tapes will be

permanently secured at the ERWM Program office.

2.4  Data Analysis and Reporting

Notes taken during the interview were transferred by the primary interviewer into electronic
format, and combined with any other notes compiled similarly from secondary interviewers who
were present. The notes (text and tables) were edited and formatted, and then sent to the
respondent with a cover letter and self-addressed stamped envelope to give them the opportunity
to correct any mistaken information or interpretations. Upon receipt of edits, a corrected version
of the notes was re-sent to the respondents for their records. The majority of respondents did not
provide corrections or additions, however, and the recorded notes and values are assumed to be

correct.

Once all data were collected, quantitative values were compiled into a spreadsheet to evaluate
exposure rates. When an individual provided a range of values, analysis of the data considered
the maximum of this range. Basic statistics (minimum, maximum, and average) values were
calculated for all individuals combined. Consumption rates for fish and meat are estimated by

the respondents based upon meals; data were not converted to raw tissue values.
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During the data evaluation phase, it was discovered that respondents considered children to be
through the age of 18 and, consequently, many of the values were comparable to the adult
values. Since EPA considers the sensitive child stage as 0 to 6 years, the more broadly defined
age group of Yakama-child data are not summarized here. Assumptions are made, however,
regarding child exposure values from the literature (discussed in Section 3). This report includes
information specific to the Yakama Nation, without compromising confidentiality (i.e., names

are not included).

2.5  Potential Sample Bias and Data Uncertainties

Sampling may have been biased by any of the following: small sample size; targeted sampling
towards knowledgeable elders; varying degrees of experience with Hanford and hazardous waste
contamination issues in general; respondent recollection; use of example servings of a particular
size; use of cooked versus raw samples for serving size estimation; survey layout and length; and
mistrust of scientific survey methods and/or cultural differences. Also, respondents may have
reported higher rates during high consumption months and reported lower rates during relatively
lower consumption months. Although likely an insignificant modifying factor, actual body

weights were not used for exposure parameter calculations.

This exposure scenario does not take into account variations in population susceptibility that *
may exist within the Yakama Nation, or Native American populations in general, compared to
the general U.S. population. Genetic susceptibility and overall health, for example, may increase
risk from contaminant exposure (Arquette, et al., 2002). The risk assessment process in general
also does not consider impacts and risks to the social, cultural, and spiritual practices of the
Yakama people, which are considered an important link to personal health. These uncertainties,

biases, and omissions noted during from this study should be taken into account in future studies.

Scenario Text_Final-DOE_070904.doc



RIDOLFI Inc. Yakama Nation Exposure Scenario
for Hanford Site Risk Assessment
September 2007 Page 15

3.0 EXPOSURE SCENARIO

The exposure scenario presented in this section includes factual data, assumptions, and
inferences to describe contaminant exposure pathways, characterize the potentially exposed
population, and develop exposure parameters. This section provides the study results, including
development of a conceptual site model, description of traditional activities associated with the
Yakama lifestyle, and proposal of Reasonable Maximum Exposure parameters for the Yakama

Nation.

3.1 Conceptual Site Model

An exposure pathway “describes the course a chemical or physical agent takes from the source
to the exposed individual” (EPA, 1989). The Yakama Nation conceptual site model identifies
the exposure pathways, linking Hanford Site contamination with population locations and
activity patterns by identifying contaminant releases, media in which the contaminant is retained

and transported, and the exposure route, such as ingestion and dermal absorption.

A simplified Yakama conceptual site model is shown graphically in Figure 5 as a visual
illustration of source contamination from the Hanford Site, potential exposure pathways through
site media and biota, and various activities in which Yakama members participate as part of their
traditional and cultural lifeways that may lead to contaminant exposure. Table 2 provides a more

detailed Yakama conceptual site model as a narrative flow chart.

3.1.1  Target Population

For this study, the Yakama Nation is identified as the potentially exposed population, whose use
of and extensive dependence upon local natural resources and close proximity to the Hanford
Site place them at risk from exposure to contamination from Hanford Site releases. Federal
guidance documents do not include adequate exposure information pertinent to a Native
American subsistence lifestyle, such as ingestion rates of wild game, roots, berries, and
medicinal plants. The extent and duration of tribal exposure to soil, water, and foods differs
from the general population due to unique daily, seasonal, and important cultural activities that
should be considered in the estimation of risk (ITRC, 2002).
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Categories of information needed for an exposure scenario include consumption patterns, food
preparation methods, exposure time, and concurrent exposures from all sources. EPA has
acknowledged that, although comprehensive guidance is not currently available, there is a
growing trend towards characterization of exposures to an individual throughout their different
life stages (EPA, 2004a). All life stages for men and women should be considered, including
infant, child, adult, and elder.

3.1.2 Site Use

To determine future use of the Hanford Site with respect to the Yakama people, current uses of
natural resources were considered on the Reservation and surrounding areas (since use of the site
itself is currently restricted), as well as past uses to provide further insight into traditional
lifestyles that occurred previously on the Site. Future site use combined with current uses of
modern technologies and lifestyles is the most accurate reflection of Yakama people’s intended
uses when the Hanford Site is cleaned up. This exposure scenario for Yakama members is a
subsistence fisher-hunter-gatherer scenario for an individual living on the site, drinking surface
and ground water, fishing at all usual and accustomed places and harvesting plants and animals

year round.

3.1.3 Natural Resource Use

Native Americans of the Columbia River Basin, including members the Yakama Nation, depend
on the Columbia River, known as Nch 'i-wa'na (“Big River”) for their livelihood. The spring
Chinook salmon is considered a “first food,” celebrated with a feast each spring to recognize the
availability and abundance of food at the start of each growing season (ERWM personal
communication, 2006-2007; Relander, 1986). In addition to dependence on fish as a major part
of their diet for both nutritional and cultural health, the Yakama also depend on hunting local
wild animals and birds for food and materials. They are also extremely dependent on the rich
abundance and variety of wild plants, from above and below ground, which are used for food

and medicine and some of which are also celebrated as “first foods.”
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Activities representing the traditional subsistence lifeways of the Yakama people may occur
daily, seasonally, or annually, depending upon purpose and availability of the resource. The
intensity, frequency, and duration of these activities also vary. Figure 6 provides a generalized
illustration of historical seasonal activities based upon natural resource availability. The major

activities in which the Yakama participated historically and to this day include:

¢ Fishing, including the preparation, consumption, and use of fish for food, medicine, and

materials;

e Hunting, including the preparation, consumption, and use of meat, organs, and other parts

of the animal for food, medicine, and materials;

¢ Gathering, including preparation, consumption, and use of roots, shoots, stems/stalks,

leaves, and berries for food, medicine, and materials;
¢ Consumption and use of water (surface water and ground water);

e Other daily activities, such as time spent outdoors (for work and recreation, potentially
exposed to dust), and natural materials production (handling and using natural resources

to make shelter, clothing, tools, and accessories); and

e Cultural activities, including sweating and participating in various celebrations,

ceremonies, and memorials.

3.2 Exposure Activities

Qualitative descriptions of the key Yakama lifestyle activity patterns are provided in the
following sections, along with quantitative summaries of the exposure parameters obtained from
the interviews. These activities are associated with multiple exposure routes, such as inhalation,
absorption, ingestion, and irradiation of potentially contaminated air, soil, ground water, surface
water sediment, and biota. In cases where individual respondents provided a range of
consumption values, maximum values were used for data analysis. Basic descriptive statistics

(minimum, maximum, and average values) were calculated for all respondents combined.
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3.2.1 Fish Harvest, Use, and Consumption

The harvesting, preparation, consumption, use, and trade of fish are critical components of the
Yakama lifestyle. Despite a decrease in fish abundance from historical levels in the Columbia
River and the Yakima River (EPA, 2002a), the loss of available fishing sites from dam
construction, and concern over fish health from agricultural runoff, Hanford contamination, and
human encroachment, the Yakama continue to depend upon fish as a major part of their diet.
Fishers generally harvest most of their lives and collect enough fish to feed their extended
families as well as communal longhouse feasts and elders who can no longer provide for

themselves.

The primary fish of importance is salmon, including spring and fall Chinook, coho, sockeye, and
chum salmon, steelhead and cutthroat trout. Other anadromous as well as resident fish species of
key importance to the Yakama diet include bass, bull trout, smelt, lamprey (eel), suckers,
whitefish, and sturgeon. These and other fish species are harvested from the Columbia River and
have been identified specifically at the Hanford Reach. The Yakama fish year round, depending

upon the fish reproductive cycles.

Fish are caught using fish gill nets, dip nets, gaffs (large hooks), and poles and lines. The
harvested fish are gutted, washed, and depending upon the species, filleted. Fish are preserved
by smoking, salting, drying, freezing, and canning. For example, sockeye (red or blueback)
salmon is generally canned, fall Chinook (or King) salmon is generally smoked and salted for
preservation, and lamprey is generally dried. Cooking methods for all fish include roasting,

baking, broiling, pan- and deep-frying, poaching, and boiling in stew.

Adult fish consumption rates calculated for salmon and other species from the survey results are
shown in Figure 7. Fish consumption includes whole body (i.e., all fish parts) as well as fillet
only. Based upon maximum values provided by respondents, the adult fish consumption rate
ranged from 3 grams per day (g/d) to 451 g/d, with an average of 150 g/d. The maximum rate of
451 g/d is equivalent to approximately 1 pound per day (Ib/d) or 2 (8-ounce) meals per day.
Although respondents were asked about fish consumption rates by children in their family, these

data are not provided because exact ages of the children were not identified. Based upon this
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study, salmon comprise the majority of fish species consumed by the Yakama, approximating as

much as 90% of all fish consumed.

Respondents were asked about consumption patterns of particular species that are known to be
found in the Columbia River, particularly the Hanford Reach. Assuming the responses reflect
accurate amounts of fish consumed by current (and future) adults, these values may reflect
suppressed rates. Other studies of Native American fish consumption have noted that historical
consumption rates are generally much higher than current rates. Most of the respondents in this
study said they would like to eat as much if not more fish in the future (except for cases where
aging is a factor in reduced consumption). Many members, however, expect a reduction in
future fish consumption rates, not by choice, but because of decreasing fish availability and

decreasing numbers of fishers providing for the communities.

As shown in the conceptual site model (Table 2), potential exposure routes for fishing include
inhalation of air, ingestion and dermal absorption of surface water and sediment, and ingestion of

fish tissue.

3.2.2  Meat Harvest, Use, and Consumption

Hunting was a common practice historically for the Yakama, and continues to be practiced
regularly today, despite the increased availability and consumption of domestic animals. The
Yakama hunt year round, and harvest many species of wild mammals® and birds, primarily deer
and elk, but also rabbit, goat, sheep, beaver, pheasant, wild turkey, duck, and (in previous times
of food scarcity) chipmunk and squirrel, and (historically) bear. Nearly all parts of the hunted
animal are consumed or used; for example, deer/elk antlers and hides are used for tools, shelter,
clothing, accessories, and drums; sausage casings are made from intestines and sinew (tendon),
and (historically) beaver tail, wild bird eggs, and stewed bear claws were eaten. The Yakama are
not constrained by state laws dictating hunting seasons or limited quantities, although the Tribal

Council (governing body for the Yakama Nation) does impose harvesting restrictions on female

* The coyote is the only mammal commonly found on the Hanford Site and surrounding areas that the Yakama do
not hunt because this animal is considered a sacred brother to the people.
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animals during the breeding and rearing months of January through June in order to sustain the

population.

A typical hunt involves primarily hunting of large game. Deer and elk are generally hunted
using a rifle; however, some members still use bow and arrow as a test of skill. After a large
game animal is killed, it is generally gutted and skinned and the offal left for other animals,
while the remaining carcass is hung for several hours or overnight. The meat is then sectioned
and processed for immediate consumption (by roasting, baking, boiling, frying, or stewing) or
preservation (smoking, drying, freezing, or canning). Organs, such as the heart and liver are also
eaten, while the brain has been used for curing the hide. The hide is dried to use for making
clothing (moccasins, leggings, chaps, and dresses), shelter (tipis) and accessories (drums), and is
traded for other goods. Other parts of the animal are used for decoration, such as the antlers,
hooves (during medicine dances), and teeth (earrings, necklaces, and ornaments). Hides have

also been used from less commonly hunted animals such as weasel and otter.

Adult meat consumption rates calculated for hunted and domestic meat from the survey results
are shown in Figure 8. Based upon maximum values provided by respondents, the adult meat
consumption rate ranged from 23 g/d to 704 g/d, with an average of 245 g/d. The maximum of
704 g/d is equivalent to approximately 1.6 1b/d or 3 (8-ounce) meals per day. Although
respondents were asked about meat consumption rates by children in their family, these data are
not provided because the exact ages of the children were not identified. The current meat diet of
many Yakama today includes a high dependence on domestic meat, comprising a total of
approximately 60% of the total meat consumed, which is due in part to restricted access to
hunting grounds (e.g., Hanford Site) and the physical inability to hunt. This indicates the need
for consideration of risk due to consumption of both domestic and wild animal meat, both of

which may be impacted by Hanford contamination.

As shown in the Yakama conceptual site model (Table 2), potential exposure routes for hunting
and meat consumption include inhalation of air and soil/dust that is suspended during hunting,
ingestion and dermal absorption of soil and ground water, and ingestion of animal tissue,

including wild and domestic animals on the Hanford Site.

Scenario Text_Final-DOE_070904.doc



RIDOLFI Inc. Yakama Nation Exposure Scenario
for Hanford Site Risk Assessment
September 2007 Page 21

3.2.3  Plant Harvest, Use, and Consumption

Gathering of wild plants for food, medicine, and materials has always been, and remains, a
critical component of the Yakama dietary and cultural lifestyle. Plant roots, shoots, stems/stalks,
leaves, and berries of more than 70 different plant species are harvested seasonally according to
plant lifecycles and availability. Plants commonly used as food include Indian celery,
biscuitroot, bitterroot, Indian carrot, yellow bell, huckleberries and choke cherries. Plants are
also used for medicine, such as boiled rose bush for health and spiritual cleansing, and materials,
such as bulrush for tule mats, Indian hemp for rope, and willow for sweathouse and tool

construction.

Natural edible plant parts include tubers, bulbs, roots, and sprouts. Indian celery, which is a
“first food” collected in early spring when it first sprouts (the mature plant is not edible), grows
in small streams and springs; this plant is eaten during annual feasts and is used medicinally to
cleanse the body. Bitterroot and other plants are collected in late spring. The Indian carrot is
collected in August for its sweet, white root, and is dried, ground, and re-hydrated into a paste.
Certain species of plants in the Lomatium genus, commonly gathered by the Yakama, contain a
quality that, when dried, ground, and mixed, make ideal dough for bread or candy * (ERWM

personal communication, 2006-2007).

Another popular root that is gathered (although not from the Hanford Site) is camas, a small scaly

bulb that is dried, ground, and baked for several hours in a hot coal-heated and hot rock-heated pit,
layered with willow leaves and covered with earth. Other roots may be baked in a similar fashion,
but with water poured down a hole and sealed to create steam. Lichen is collected year round, and

acorns are collected in fall and baked underground similar to Camas (Relander, 1986).

Yakama members generally start gathering with their families at a very young age, such as five
to seven years old, and continue to do so until they are “too old to walk.” People gather for most

of their lives, and generally within the same collection areas. Gathering is a family affair, with

* Lomatium spp. plants are identified by flower tops, which become difficult to identify when destroyed, such as
may occur from cattle grazing.
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mothers and grandmothers teaching their very young sons and daughters the specialized art of
plant identification and timing of collection. Although women generally do most of the
gathering as adults, some men continue to do so as well. Tools used for gathering include a root
digging instrument made of deer or elk antlers or wood, and carrying baskets made of hemp or

cedar (or synthetic materials).

Adult plant consumption rates calculated for wild plants (including roots, berries, and
stalks/leaves) and garden/domestic plants from the survey results are shown in Figure 9. Based
upon maximum values provided by respondents, the total adult plant consumption rate ranged
from 33 g/d to 1,208 g/d, with an average of 264 g/d. The maximum is equivalent to
approximately 2.7 Ib/d or 5 (8-ounce) meals per day. When vegetables and fruits were
considered separately, garden plants were estimated to be half vegetable and half fruit, which
was then summed with wild roots and stalks/leaves (for vegetable total) and with wild berries
(for fruit total); the average vegetable and fruit consumption was 1,118 g/d and 299 g/d,
respectively.” Although respondents were asked about plant consumption rates by children in
their family, these data are not provided because the exact ages of the children were not
identified.

Although many domestic fruits and vegetables are consumed, roots, berries and other wild plant
parts generally comprise more than half of the total (and even more so for children). Some
members expect a reduction in future plant consumption rates, not by choice, but because of
restricted access. Members recognize that access to areas for plant collection (root digging,
berry picking) is decreasing because of land disturbed by development and construction,
population growth and increasing private land ownership restricting access to historical
gathering grounds (including the Hanford Site). Members also cited increased agricultural

contamination from pesticide spraying and runoff restricting future use of plants.

’ The average total vegetable and fruit rates represent different individuals, which is why together the total does not
equal the average total for all plants consumed.
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As shown in the Yakama conceptual site model (Table 2), potential exposure routes for
gathering and plant consumption include inhalation of air and soil/dust, ingestion and dermal

absorption of soil and ground water, and ingestion of plant tissue.

3.24  Liquid Ingestion Rates

Other daily intakes that are important to consider for risk assessment include rates of water
consumption (surface water and ground water pathways) and milk consumption (biotic
pathway). Similar to food consumption rates, child data are not provided because the exact ages

of the children were not indicated.

3.24.1 Water Consumption

The Yakama drink water on a daily basis, and increase consumption during sweathouse use and
active outdoor activities. Adult water consumption rates calculated from the survey results are
shown in Figure 10. Based upon maximum values provided by respondents, the adult water
consumption rate ranged from 0.2 liters per day (L/d) to 3.0 L/d, with an average of 1.4 L/d. The
maximum, which does not account for additional consumption during sweathouse use, is
equivalent to approximately 13 (8-ounce) glasses pér day. Many respondents noted that ground
water wells served as their primary source of drinking water (in addition to tap and bottled

water); use of contaminated ground water is an important Hanford exposure pathway.

3.24.2 Milk Consumption

Adult liquid consumption rates calculated for milk consumption from the survey results are
shown in Figure 10. The adult milk consumption rate ranged from 0.004 L/d to 1.18 L/d, with
an average of 0.24 L/d. The maximum is equivalent to five 8-ounce glasses per day.
Consumption of milk, which may be from local dairy cows, is a potential exposure pathway for

Hanford contamination.
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3.2.5  Other Daily Activities

Time spent outdoors in general is an important factor to consider in assessing potential
contaminant exposure, as is time spent doing strenuous activities, recreational and otherwise,
that may involve increased inhalation rates. The Yakama also spend time handling natural
resources, such as animal hides and bone, plant fibers and dyes, to produce various items for

shelter, tools, clothing, and accessories, producing additional exposure potential.

3.2.5.1 Outdoor and Recreational Activities

Time spent outdoors in general provides a good indication of potential exposure to contaminated
air and soil/dust, particularly time spent doing strenuous activities, during which time inhalation
rates are higher than normal resting rates. Based upon maximum respondent data, time spent
outdoors (for both work and recreation) ranged from half an hour to 7 hours per day; with an
average of approximately 4 hours. Although the extent of time doing strenuous activities varied
greatly and according to age, an average of about half of an individual’s time spent outdoors was
spent being involved in active or strenuous activities (e.g., dancing, running); other recreational

activities noted were breaking horses, biking, hiking, and sports.

3.2.5.2 Natural Materials Production

Respondents described a variety of materials that they and other Yakama members make from
natural resources. The time spent handling plant materials, for example, creates potential
exposures from dermal contact with contaminated soil and inadvertent ingestion. Plant material
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paints made from saprophytic shelf fungus that grow on dying trees. Historically, gorge hooks
and three-pronged spears used for harvesting fish were made of hard wood, tied with braided
hemp set lines (Relander, 1986). Many of these traditional Yakama materials continue to be

made today.

Many items are also made from animal resources, particularly cured/tanned hide. Respondents
described the use of deer and elk hide to make drums (for religious services) and suitcases, each
of which may take 5 days to produce. Hide is also often used to make moccasins for men,
women, and children (10 days to produce, depending on the degree of bead work added), and
leggings (or chaps), birch cloth, and vests for men (total of 33 days to produce). Men wear these
items along with a shirt, necklace, and blanket during traditional services, while women wear a
wing dress, necklace, hair ties, and a blanket. Jewelry and other accessories are crafted by the
Yakama from animal teeth and rocks/minerals. Tools, such as the digging sticks used for

gathering roots, are made from deer and elk antlers and bone.

Yakama members work with all of the materials just described; some make these items on a
regular basis. Consequently, one individual may be exposed to contaminants by handling a
variety of plant and animal products throughout their lives. Although these preparation times are
not converted to actual exposure quantities (e.g., soil ingestion rate) in this report, it is important

to consider these exposure pathways qualitatively in risk assessment.

3.2.6  Cultural Activities

The Yakama participate in various cultural activities that are unique and important to their
lifestyle and to maintain a connection to their ancestral past, including sweating, feasting, and
participating in other cultural activities. As shown in the conceptual site model, these activities
create potential exposure pathways via inhalation of water vapors and soil/dust, dermal contact

with water and soils, and ingestion of water, soils, fish, meat, and plants.

3.2.6.1 Sweathouse Use

Use of a sweathouse for physical and spiritual cleansing is an important activity of the Yakama,

practiced historically using mobile structures and continuing today with more permanent
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structures, which are generally used on a daily basis. Respondents noted the use of willow
branches to construct the sweathouse frame, which not only provides the structure, but also
releases its medicinal component during the steaming process. Fir boughs and blankets and

other materials complete the construction.

A fire is made outside of the sweathouse (avoiding processed wood or orchard wood that may be
contaminated with organic compounds) to heat rocks, which are then used inside the sweathouse
to create heat and steam within the confinement of the enclosure. Only porous rocks are used,
which may be collected from the Columbia River, to avoid heat-induced explosions. Water 1s
poured over the rocks to create water vapor inside the sweathouse and is used to rinse and re-
hydrate outside. The source of water is cither surface water (river) or ground water (springs,
wells, tap water, etc.). Sweathouses were historically situated near a water source (e.g.,
alongside a river or, at higher elevations, near ground water springs). Rattlesnake Ridge, for
example, which is a unique and sacred area on the Hanford Site, has over 100 different springs

that could be useful for situating sweathouses.

Based upon interview data, respondents spend varying amounts of time inside of the sweathouse.
Maximum time spent inside the confinement sweating ranged from a total of only 90 minutes per
year for those individuals who sweat infrequently (e.g., once or twice per year) or for little
duration (e.g., no more than 15 minutes per event), to as much as 7 hours per day for those
individuals who sweat at least daily or for several hours per event; the average was 5 hours per
week inside the sweathouse. Sweathouse use also increases the general water consumption rate

in order to replenish water loss during sweating.

3.2.6.2 Celebrations and Ceremonies

The Yakama participate in many different cultural activities, some religious in nature, others
strictly festive or recreational. Celebrations include holidays, such as the Indian New Year that
is celebrated each year during the winter solstice over a period of two days, as well as other
federally-recognized holidays. A very common celebration is the pow-wow that generally
occurs multiple times per year (respondents participated an average of approximately 72 hours

per year). Treaty day occurs every year on June 9 in celebration of the signing of the Treaty of
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1855 between the U.S. government and the Yakama Nation. Other celebrations include rodeos,

tournaments, and trade fairs, each of which may last up to three days.

The Yakama also participate in several types of ceremonies. A burial is a very important 3-day
ceremony that occurs whenever there is a death, when the body is lowered into the ground, and
is attended by friends, family, and anyone paying respects to the deceased. There are at least
five Indian cemeteries identified alongside the Columbia River at the Hanford Site, which, some
fear, will be disturbed in future investigations and remediation activities. One year following the
burial, a memorial is held for one day to remember the deceased and end the mourning period for
family members. Ceremonies are also held to recognize one’s “first hunt” and traditional “name
giving,” which are held in honor of an individual’s first hunting kill and in honor of officially
passing on an Indian name to an individual, respectively. Currently, to accommodate modern
work schedules, these events are generally held for a full day on Saturdays. Other less common
ceremonies include a medicine dance, which is conducted by a group of people to help heal a
sick individual; a war dance, borrowed from more war-like tribes further east; a smoke dance;

and a canoe ceremony (practiced with seafaring tribes on the Pacific coast).

The primary cultural activity is religious services and feasts, centered around the longhouse (and,
in more recent times, churches), involving prayer, feasting, singing and dancing. Drums are used
during ceremonies, the beat of which is considered the heartbeat of the earth and the heartbeat of
the children. Religious ceremonies include the traditional Washat services held on Sundays.

The Washat services involve prayer, singing, dancing (often on dirt floors), and feasting.
Community gathering places include (alphabetically): Celilo longhouse, Priest Rapids
(Wanapum) longhouse, Satus longhouse, Satus Shaker church, Shaker church (of 1910), Shaker
church (Independent, of White Swan), Toppenish church, Toppenish community center,
Toppenish Creek longhouse (of White Swan), Toppenish longhouse, Wapato longhouse, and the
White Swan Community Center. Members also gather at several shorthouses in the area as well

as members’ homes.

“First food” feasts are extremely important ceremonies conducted several times per year to
celebrate a food that has made itself available to sustain the Yakama people for another year,

such as the first salmon caught swimming up river, the first celery to sprout from the ground, or
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the first berries to form on the bush. These important foods, in addition to being formally
recognized during “first food” feasts, are also eaten during weekly Washat services, and include
salmon, deer or elk meat, and a variety of roots and berries, which are each introduced in the
service in that specific order. Feasts also include other food items, such as fry bread.
Historically, Yakamas spent one week before and after the winter solstice feasting at Columbia

Point longhouse where the Columbia and Yakima Rivers converge.

Important geographical locations for the Yakama include Signal Peak on the western heights of
Toppenish Ridge and Satus Peak. Historically, when tribesmen gathered together for a full week
each July in Toppenish, the tribesmen held council, danced, and played stick and bone games.
Traditional customs and beliefs, strictly upheld by the Yakama, have been passed on through
oral tradition through the generations for thousands of years (Relander, 1986). Rattlesnake
Ridge, which is currently part of the Hanford Site, is a very sacred site for the Yakama,
providing a wealth of plants to gather for food and medicine, and historically a vision site for

children to find their “gift.”

3.3  Yakama Exposure Parameters

Tables 3, 4, 5, and 6 provide published exposure factors for the air pathway, soil / sediment
pathway, surface / ground water pathway, and biota pathway, as compiled from the literature,
primarily Native American research studies as well as EPA guidance and DOE documents.
These tables also include maximum values for the Yakama Nation identified from the interview
process, presented in the previous section. Reasonable maximum exposure parameters for the
Yakama Nation, developed using results of the ethnographic interviews from this study and
published values, are provided in these tables. The proposed exposure values are summarized in

Table 7.

3.3.1  Air Pathway

Table 3 lists exposure parameters for the air pathway. Although air inhalation rates are based
upon physiology, and generally do not differ among culturally unique populations, a maximum

inhalation rate for the Yakama Nation was estimated using EPA’s average activity level rates.
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Since interview data for this study only included time spent outdoors (light to moderate activity)
and time involved in strenuous activity, the rate was calculated by adding the following:
maximum time spent outdoors (7 hours per day [hr/d]) multiplied by the EPA average outdoor
worker inhalation rate (1.3 cubic meters per hour [m’/hr], which falls between the range of light
and moderate activity levels), added to the maximum time spent doing strenuous activities (7
hr/d) multiplied by the EPA average rate for heavy activity (3.2 m’/hr), added to an assumed
sleeping/resting rate for the remaining hours in a day (10 hr/d * 0.4 m*/hr). The sum of all
activities at average inhalation rates results in a maximum daily rate of 35 m’/d (assumed for 365
d/yr). This rate cannot likely be maintained for a lifetime of 70 years of exposure.
Consequently, the next highest value reported for strenuous activities, 4 hr/d, was used as a more
realistically sustainable rate (multiplied by 3.2 m*/hr), resulting in a total rate of 26 m’/d. This
value, which is physiologically plausible for an active lifestyle, is proposed for the Yakama adult
inhalation rate. Since no Yakama-specific child data are available, the average inhalation rate
(moderate activity) of young U.S. children (age 3 to 5.9 years) of 16 m’/d is proposed for the
Yakama child scenario (Table 7). General exposure factors associated with all pathways are

described in Section 3.3.8.

3.3.2  Soil / Sediment Pathway

Table 4 lists exposure parameters for the soil / sediment pathway. The inhalation rate for soil is
assumed to be the same as the general inhalation rate calculated in Section 3.3.1, particularly
since that rate was calculated based upon time spent outdoors and time involved in strenuous
activities, which generally involves exposure to suspended dust particulates. Consequently, the
rate for soil/dust inhalation proposed for Yakama adults and children (<6 years) is 26 m’/d and

16 m*/d, respectively.

Although data were not collected to estimate Yakama soil ingestion rates in this survey, several

lifestyle factors should be noted regarding potential exposure to soil:

e The Yakama Nation traditional subsistence lifestyle involves many hours spent outdoors

to fish, hunt, gather, and attend cultural events.
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e Weekly Washat services held in longhouses usually involve dancing on a dirt floor,

creating dust suspension and inhalation.

¢ Interview respondents spend a maximum of 7 hr/d outdoors.

Based upon these high exposure activities, the upper percentile of soil ingestion rates (calculated
from other studies) are appropriate for the Yakama lifestyle. The soil ingestion rates proposed
for Yakama adults is 200 mg/d and for children is 400 mg/d (Table 7). General exposure factors

associated with all pathways are described in Section 3.3.8.

3.3.3  Surface Water / Ground Water Pathway

Table 5 lists exposure parameters for the water pathway. Similar to the general inhalation rate
calculated in Section 3.3.1, the inhalation rate for water vapor was calculated using EPA
recommended activity level rates. The maximum time spent inside a sweathouse (7 hr/d) was
multiplied by the EPA average moderate activity inhalation rate (1.6 m’/hr), which was added to
the EPA recommended upper range of bathing times (15 min/d * 1.6 m’/hr) to account for other

water vapor exposures.

The sum of all activities at average inhalation rates results in an RME daily rate of
approximately 12 m’/d. This value does not take into account, however, water vapor potentially
inhaled during all other uses of warm and hot water (e.g., hand washing dishes, clothes, etc.); nor
does it consider increased breathing rates that occur during sweating. Consequently, the general
air inhalation rate of 26 m’/d and 16 m>/d for adults and children, respectively (discussed in

Section 3.3.1), are proposed for the Yakama water vapor inhalation rate.

The maximum water ingestion rate for all adult Yakama respondents interviewed for this study
of 3 L/d (discussed in Section 3.2.4.1) falls within the range of published water ingestion values
listed in Table 5. The minimum value listed is 1.4 L/d used by DOE to estimate dose with the
RESRAD (RESidual RADiation) modeling program (ITRC, 2002). The maximum value listed
is 4 L/d developed for the CTUIR, which accounts for an additional liter per day due to
sweathouse use (Harris, 2004). Although respondents for this study were not asked directly
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about additional water consumption during sweathouse use, follow up discussions with ERWM
confirmed that additional water (up to 1 L) is consumed during sweathouse use. Consequently, a
rate of 4 L/d is a more accurate adult Yakama water ingestion rate. The maximum child water
ingestion rate reviewed of 2 L/d (Table 5) is proposed for the drinking water ingestion rate for
Yakama children (< 6 years); and assumes that children may ingest approximately 50% of adults

(Table 7). General exposure factors associated with all pathways are described in Section 3.3.8.

3.3.4  Biota Pathway - Fish

Table 6 lists exposure parameters for the fish ingestion pathway. The maximum consumption
value for fish (and shellfish) for all adult Yakama respondents interviewed for this study was 451
g/d (discussed in Section 3.2.1). This value falls within the range of published literature values
reviewed for this study. The minimum value listed is 170 g/d, which is the 95" percentile for
Native American subsistence populations calculated by the Columbia River Inter-Tribal Fish
Commission (CRITFC) and used by the EPA in the Exposure Factors Handbook (CRITFC,
1994; EPA, 1999). The maximum value listed is 1,060 g/d, which is the “high fish diet”
ingestion rate (including shellfish) developed for the Spokane Tribe (Harper et al., 2002) and
comparable to the rate developed by Walker in 1985 that was based upon a pre-dam estimate for
Columbia River Plateau Tribes (Harris, 2004).

The Yakama rate of 451 g/d may be an under-estimation of the RME for Yakama fish

consumption for the following reasons:

® Many of the respondents were elders (nearly half were aged 60 years and older), who eat
less in general, including less fish because they can no longer fish themselves and depend

on friends and family for provisions.
* Many respondents appeared to under-estimate serving size.

* There are sub-sets of the Yakama population who depend more heavily on fish

consumption than others, who may not have been reflected in the limited sample set.

¢ Current rates likely reflect suppressed rates that do not represent a subsistence lifestyle.
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Consequently, other published values were considered more closely. In EPA’s report, Estimated
Per Capita Fish Consumption in the United States (EPA, 2002b), “fish consumers™ were
evaluated separately from the rest of the population. The 99" percentile of 519 g/d for adults and
363 g/d for children (< 6 years) estimated by EPA for fish consumers (of all fish, uncooked) are
proposed as more accurate Yakama adult and child fish consumption rates, respectively (Table

7). General exposure factors associated with all pathways are described in Section 3.3.8.

3.3.5 Biota Pathway - Meat

Table 6 lists exposure parameters for the meat ingestion pathway. The maximum consumption
value for meat (hunted and domestic) for all adult Yakama respondents interviewed for this
study was 704 g/d (discussed in Section 3.2.2). This value falls within the range of published
literature values reviewed for this study. The minimum value listed is 125 g/d developed for the
CTUIR, which does not include domestic beef (Harris, 2004), and the maximum value is 935 g/d
developed for the Spokane Tribe (Harper et al., 2002). Until additional Yakama-specific meat
consumption information can be collected, the respondent data provide in this study is relied

upon to develop a Yakama meat consumption value.

The meat ingestion rate of 704 g/d is summarized in Table 7. The only child rate reviewed of
212 g/d, used by the Washington State Department of Health (DOH, 2003), is proposed for the
Yakama child meat ingestion rate. General exposure factors associated with all pathways are

described in Section 3.3.8.

3.3.6  Biota Pathway - Plants

Table 6 lists exposure parameters for the plant ingestion pathway. The maximum plant
consumption rate for all roots, berries, stalks and leaves of gathered wild and garden plants for
all adult Yakama respondents was 1,208 g/d (discussed in Section 3.2.3). When the plant
consumption data are separated into vegetables (including roots) and fruits (including berries),
the maximum values are 1,118 g/d and 299 g/d, respectively (maximums representing different

individuals).
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The vegetable consumption value falls within the range of published literature values reviewed
for this study. The minimum value listed is 7.4 g/d used by DOE to estimate dose with the
RESRAD modeling program (ITRC, 2002), and the maximum value is 1,600 g/d developed for
the Spokane Tribe (Harper et al., 2002). The fruit consumption value also falls within the range
of published values reviewed. The minimum value listed is 125 g/d developed for the CTUIR
(Harris, 2004), and the maximum is the EPA rate of 868 g/d, which is the 95 percentile for the
general population (EPA, 1999). Until additional Yakama-specific plant consumption
information can be collected, the respondent data provide in this study is relied upon to develop

a Yakama plant consumption value.

The vegetable and fruit ingestion rates of 1,118 g/d and 299 g/d, respectively, are summarized in
Table 7. The only child rates reviewed of 187 g/d and 127 g/d, used by the Washington State
Department of Health (DOH, 2003), are proposed for the Yakama child vegetable and fruit
ingestion rates, respectively. General exposure factors associated with all pathways are

described in Section 3.3.8.

3.3.7  Biota Pathway - Milk

Table 6 lists exposure parameters for the milk ingestion pathway. The maximum ingestion rate
for milk for all adult Yakama respondents interviewed for this study was 1.2 L/d (discussed in
Section 3.2.4.1). This value falls within the range of published literature values reviewed for this
study. The minimum value listed is 0.49 L/d developed for by Harris and Harper (1997), and the
maximum value is the EPA rate of 2.2 L/d, which is the 95 percentile for the general population
(EPA, 1999). Until additional Yakama-specific milk ingestion information can be collected, the

respondent data provide in this study is relied upon to develop a Yakama ingestion value.

The milk ingestion rate of 1.2 L/d proposed for Yakama adults is summarized in Table 7. The
only child milk ingestion rate reviewed for this study of 0.5 L/d (Harper et al., 2002) is proposed
for the Yakama child rate. General exposure factors associated with all pathways are described

in Section 3.3.8.
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3.3.8  Other Exposure Factors

Since the maximally exposed Yakama individual is a subsistence fisher-hunter-gatherer living on
the Hanford site year round, the maximum exposure frequency proposed for the adult Yakama is

365 days per year.

The exposure duration constitutes an entire lifetime. Although detailed demographic data are not
available for the entire Yakama Nation population, nearly half of the respondents were elders
(age 60 years and older) and many of these were older than 70 years. EPA’s life expectancy for
the general U.S. population (projected for 2010) is 78 years. Based upon this information, the
adult exposure duration would be 72 years (78 life time minus 6 childhood years); however, the
default value of 70 years is adequate as an average lifetime for risk calculations. For children,

the exposure lifetime is considered 6 years.

The maximum weight of the respondents was much greater than the U.S. general population
adult default value of 70 kg; however, without further demographic information about all
members of the Yakama Nation, the average adult body weight of 70 kg should be used as
default. Similarly, the default value of 16 kg is proposed for children.

3.4  Exposure Scenario Summary

This exposure scenario for Yakama members is a subsistence fisher-hunter-gatherer scenario for
an individual living on the site, conducting daily and seasonal activities on the entire site and
surrounding areas, eating local fish and wildlife, drinking local ground water and surface water,
breathing local air, and using all usual and accustomed places year round. Dietary habits, natural
resource use, and exposure to potentially contaminated media and biota should be considered for
the Yakama Nation, which differs from the general population. A safe and healthy subsistence
lifestyle should remain an option for the Yakama in their ancestral lands. Potential contaminant
exposure from such a lifestyle is expected to be considered when calculating allowable dose and
estimating risk from radionuclide and hazardous chemical contaminants from Hanford Site

releases.
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This exposure scenario provides a compilation of general information about the Yakama Nation
traditional and subsistence lifestyle, including cultural practices that intimately connect this
Native American population to regional natural resources. It is not, however, all inclusive.
Other aspects of the Yakama lifestyle remain to be researched and addressed, such as additional
dietary patterns (e.g., grain intake), rate of breast feeding, highly sensitive individuals, and

overall general health.

Although a limited sample group was interviewed for this study, these individuals provided
information representative of the general Yakama Nation population. These individuals
provided information not only about their own dietary and activity patterns, but also those of
their parents and children. Although specific daily activity patterns of children (age 0-6 years)
are not described here, they were found to participate in many of the same activities as the
adults; for example, families often bring their children on plant gathering expeditions about the
age of 5 years. Men and women may participate in slightly different daily and seasonal
activities, but the general exposure time to environmental media is likely to result in a

comparable exposure.

Although this report was divided into various exposure activities, members of the Yakama
Nation generally participate in all of the activities described in this scenario. The lifestyle is
considered active, with a lot of time spent outdoors. Fishing, hunting, and gathering remain an
important aspect of daily life, including the consumption and use of the resources that are
harvested and distributed. Items such as tools, shelter, clothing, and accessories continue to be
made by hand using raw plant and animal materials. Cultural practices, such as weekly religious
services, events to recognize achievement, and memorials for those passed away, are the
foundation of the cultural fabric of the nearly 10,000 members who comprise the Yakama

Nation.

The Hanford Site is situated within the ancestral lands of the Yakama Nation, members of which
spent winters on the site, then dispersed in other seasons to collect food from all areas and all
elevations. The Yakamas were restricted from entering the site, however, between 1943 and
1988, when the Hanford Site was an active plutonium production plant, and access remains

restricted during the cleanup process. There are areas of the Site, such as Rattlesnake Ridge and
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islands in the Columbia River, that are unique and sacred, produce important foods and
medicines, and which are revered and used for prayer. It is hoped that all areas will become

available as cleanup actions are successfully completed.

The Yakama Nation is determined to ensure that the Hanford Site is cleaned up, efficiently and
thoroughly, to protect and preserve the soils, waters, plants, fish and other animals of the area,
and the health of the people that depend upon, and have rights to, these natural resources now
and for future generations. The Yakama dependence on the consumption and use of natural
resources suggests that the Yakama represent a maximally exposed population, potential
contaminant exposures to whom should be evaluated during a comprehensive risk assessment of

the Hanford Site.
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40 RECOMMENDATIONS AND DATA NEEDS

This section provides recommendations for data use as well as additional data needs.

4.1 Data Use

It is expected that DOE will use this Yakama Nation exposure scenario and the lifeways
described herein to conduct Hanford Site risk assessment. Cumulative risk should be evaluated
for all exposure pathways, all contaminants, and all locations (including down wind and down
stream of the site boundaries) over an individual Yakama’s lifetime. High-level radioactive
waste, nuclear reactor facilities, chemical processing operations, contaminated groundwater,
polluted sediment, and plants and animals all pose risks to Yakama individuals. Consideration
of all sources, areas, and management activities together will provide a more holistic evaluation
of the Hanford Site than conducted thus far. The risk assessment should consider qualitative
information provided in this exposure scenario, which explains the extent to which the Yakama
depend upon the use of the soil and water, plants, fish and other animals, in addition to the

quantitative exposure parameters,

During DOE’s assessment, contaminant concentration terms should be used that spatially
represent the entire Hanford Site. It is vital that DOE use adequate concentration data to
evaluate potential risk, without parceling the site or dismissing usable data. Use of appropriate
concentration terms together with Yakama Nation exposure parameters and appropriate
toxicologic data will facilitate estimating cancer, non-cancer risk, and radiation exposure. These
calculations should evaluate the potential exposure to the Yakama Nation as a “receptor group”

and should be combined to obtain a cumulative exposure assessment.

Based upon an increased emphasis on the evaluation of chemical mixtures, aggregate exposures,
and cumulative risk assessments, it is recommended that DOE use the results of the exposure
assessment described in this report to quantify aggregate exposures. These aggregate exposures
should combine the exposure of an individual to a specific contaminant by various exposure
routes (e.g., summing exposure to an agent via ingestion of water and food, dermal contact, etc.).

It should also quantify cumulative risk, which combines the aggregate exposures of multiple

Scenario Text_Final-DOE_070904.doc



RIDOLFI Inc. Yakama Nation Exposure Scenario
for Hanford Site Risk Assessment
September 2007 Page 38

chemical or physical agents (i.e., daily activity patterns combined to evaluate an entire lifetime);
and determine cleanup based on a holistic paradigm that evaluates the risk assessment combined
with an evaluation of community health and environmental restoration, which are intrinsically

linked (Arquette, et al., 2002; EPA, 2004b).

Ultimately, to protect the Yakama Nation, it is expected that DOE will thoroughly investigate
and characterize the Hanford Site, utilize available historical information and monitoring data,
and incorporate the information into a comprehensive risk assessment for the entire site.
Hazards identified during the risk assessment process should be addressed in the cleanup to

allow safe use of the Hanford Site and surrounding areas.

4.2 Data Needs

The following additional data needs are recommended for further study and to provide a
statistically robust data set to expand upon the Yakama Nation exposure scenario presented in

this report:
e Conduct additional interviews to allow a greater sample size.

e Collect additional data regarding child-specific consumption rates, which are likely the

most sensitive receptor group.

e Collect additional historic, demographic, and nutritional health information on the entire

Yakama Nation population.

These data needs are recommended for future studies and do not discount the exposure scenario

presented in this report.

Actual site media and biota contaminant concentrations should be used for exposure point
values. For example, concentrations of radionuclide and hazardous chemicals measured in roots
and berries from the Hanford site should be used with RME ingestion rates to calculate risks
from this pathway. The Yakama Nation hopes to work closely with DOE, EPA, and other

stakeholders to ensure the scenario is applied appropriately to the risk assessment process and to
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ensure an adequate cleanup of the Hanford Site. Involvement of the Yakama Nation throughout
the risk assessment process is critical to ensuring issues are addressed and data are used

appropriately in the cleanup process.
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RIDOLFI Inc.

Figure 3. Human Health Risk Assessment Flow Chart

Hazard Identification: Identify sources and determine
contaminant concentrations in media/biota

v

Exposure Assessment: Estimate amount of human
exposure to site contaminants (quantity inhaled,
absorbed, or ingested) using contaminant
concentrations and exposure scenario parameters

A

Toxicity Assessment: Determine toxicity of
contaminants found in media/biota to which humans
are exposed

l l

o, - Calculate cancer risk (incl.
Calculate non-cancer risk: determine if radionuciides): determine if exposure
exposure dose exc;eDds reference dose dose exceeds excess lifetime cancer
(R risk (1x10°)

l l

Determine cleanup level to achieve "safe" exposure
dose that is protective of target human population

Source = mvw.epa.govloswerfriskassessmenh’riskHsuperfund.htm

Figure 3_RA Flow Chart.xls
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Figure 4. Holistic View for Cleanup of Hanford Threats
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Figure 5. Yakama Nation Conceptual Site Model
for Hanford Site Contaminant Exposure

AIR
SURFACE WATER
SOIL

SEDIMENT
GROUNDWATER

Note: This figure represents a Yakama member conducting all of his or her daily and seasonal activities,
including fishing, hunting, gathering, sweating, celebrating, eating local resources, drinking local ground
water and surface water, and breathing local air, on the entire Hanford Site and surrounding areas.

Figure 5_YN CSM.doc
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Figure 6. Yakama Nation Historical Seasonal Activities

January

December February

Tools and basket-making,
Sweathouse use,
Ceremonial activities

November March

Large winter villages,
adequate food

Trading, Preparation
for winter

Hunting, fishing,
gathering

October April

Small mobile groups,
abundant food

Small mobile
groups, scarce food

Hunting, fishing,
gathering

September

Large summer camps,
very abundant food

August June

July

Figure 6_YN Seasonal Activities.doc
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Table 1. Yakama Nation Lifestyle Activity Matrix

Travel to hunting area, and Travel to gathering areas, dig, [ Make toals for hunting, Gather wood and other  [Gather 1o eat, pray, sing,
awail, pursue, hunl, and camy  |out, harvest, and carry aut including spears, bows and |Bathe and shower maleriels and construct  [and dance (including First
jout animals iplants amows sweathouse Feasl)
Eviscarate animal, skinfscrape [Wash, peel, and process plant i!:::a maumﬁ:';“;‘m Rest and sie Gather, haul, and chop  [Attend Washat and other
hide, debone/quarter carcass  |parts g ::ﬂ posee, : ik firewaod, end prepare fire [religious services
Separate plant feats, stalks,  |Make tools for gathering, Altend burials, memarials,
Cut meat and remove organs  (leaves, and berries for food, including digging Work and play Gathar rocks to heat in fire [first hunt and naming
medicine, or materials use implements (antlers, sticks) aramonias
(Coak meat and argans for stew, [Prepare plants by steaming,  |Weave baskets from plants Camp in new locations Gather water for steam ;:m:;‘;mf:::’
roast, and jerky boifing, frying, and raw for water, food, and storage and rinsing Treaty Days, eic.)
h A
: :;;":M?Lﬁ“%n 4 [Preserve meatby smoking,  [Presenve plants by drying and |Grind seeds and ofher plant T fmﬂ"ﬁ‘m;”" ::’::;m’“g:m“"”"
anning drying, freezing, and canning  |grinding to powder parts for food and medicines ohant (istorical)
Cloan fish banes for materials  [Tan hide and use antiershones i Construct long houss, sweal
3 o moodisials s Extract dyes for materials uss
- Balsamroot
E [E’I:‘r - Biterroot  Wilow
Lamprey (eel) Rabbit * Gray's desert parslsy * Willow + Fir boughs
8 . + Water
. Otter * Gairdner's yampah * Indian hemp . Soil/ dust * Cedar
* Whitefish e Rt * Indian celery + Cadar + Rosa bush
Sturgeon L p " + Chakecherry - Water
. Duck  Blue elderberry - Rocks
- Huckleberry
Year round, depending on Yeer round, depending on Mar - Nov, depsnding on Year round; primarily in
Ispecies migration patiems species migration patterns species growth cycles winter v [reenind fememind
ring Chinaok selman eatan ~ [No female ell/deer lan to Jun Spring roats, summer plants, Bathe 0.5 hrid; Sleep § Dstermined by food
I~March for First Feast (allowing for reproduction) fall berries hrid availability and events
o Laleek (sacred Rattlesnake Laleek (secred Rattiesnake 3 S
Columbia River, Hanford Reach Min), Ard Lands Ecology M), Arid E All areas All areas Mear Columbia River Lock leland - burial site
[West side of Lock Island - Gabla Mountain and other "
salmon spawning aree upland areas Snively basin (cold creek) [Near upland springs
Beyond Hantord Reach, e.g, 3 " . . <
Yakima River, praviously Celilo [Opon and clsired land Toppaish Mauniain (Poleal
(Treaty) Butie)
Falls
“Usual and acoustamed" fishing "Open and unclsimed land”
erees (Treaty) (Treaty)
Al (inol. Wanapum) Al All Al Al All Al
Primarily malss, soma females Primarly males, some females Primarily femalss, some males Primary fomales, soma
 {Primarily adults, some youth  |Primariy adults, some youth  |Adults and youth |Adults and youth
Inhele air from exertion of Inhala air from exertion of Inhaje air from exertion of :::&1”::::’:”'. = Lm;;::ar:\"mmw Inhale air from exartian of l:':::::um;;m::e:
ishing activities hunting activities gatharing activities activiies actiilies sweathause use activities notivities
el s frm st s (il so rom st disupad (vt s om ot ot |18 301 om et v ol fom dust —inhlesc om dust [ o om dust
during fishing activibies Suriog hunting acthies i eong notviieé disturbed during materisle  |disturbed during fiving  |disturbed during disturbed during ceremanial/
g fishing ing hunting g gathering preparation activilies pattern activities sweathouse use activities |oultural event activities
Dermally contact sail / sedimant| [Dermally contact soilidust Dermally contact soil during Dermally cantact sollduring D’?"“"’f’”""“‘ %) |Dermely coninctacl Uormalyrmnm ol Ay
duting fishing activities during hunting actiites thering actvities materials preparation during living pattem  |during sweathouss use  [osremaniall oultural event
o g foning e activities activites activites activities
Ingest soil / sediment during  |Ingest soi during hunting Ingest sail during gathering ::::::L’m:: duting , 9 il during living  {ingest seil during :9;::;:::3: el it
ishing activities activities jactivities activites use actvilies activitios
{Inhale water vagars during Inhele walar vapors during Inhale water vapors duning :::I:::l;‘;::;:urhg Inhale water during Inhale water vapors during ;::x:;:rr: :‘u:r:?
fishing activities hunting sctivities pathering activities activities living pattern motivities |sweathouse use activities acivilian
] Dermally contact watsr Dermally contact water [Dermally contact water  |Dermally contact water
'Iil;lnnd:-;:-“;h:l Weater iy Buﬂmmhucﬁv‘u‘as during D!mm'::’ I:;':iz:’m i during matarils preparatian (during living pattem  |during sweathouse uss  Jduring ceremaniall cullural
g niing acti ey acivites lectvites activities evant aciwites
" & . n N f i ik Drink waler during
Drink water during fishing Drink water during hunling Drink water during gathering | Drink water during materials |Drink watar during living | Drink water during t cultual svent
activities aciivities Belivities preparation activities pattem actvities aweathouse use activitiss activites
\ i
Ingast bl fish and shelfish ~[Ingest wikd game and wateriowt |Ingest plsnts collscted fram ngest pians ded Frges! planks and srimala
lparts colleotsd from fish Rected from hunii therin janimals during Iiving jduring ceremanial / cultural
i mishing  Joo m huniing . attem sctuities event activities
“ ; H = N i Discuss fals Discuss daily/s Discuss ceremanial / sultural
Discuss fishing activities Discuss hunting activities Discuss gathering activities Sy {iving patisma Discuss sweathouse use aotivilies
What matarials do/would What are your living (What sweathouss What ceremonies do/ would
What do/wauld you fish? What dofwould you hunt? What do/would you gather? yali meka? oat o dofwould you use? you practioe?
When do/would you make  |When dofwould you do [When do/would you use  |When dofwould you
When dofwauld you fish? When daiwould you hunt? When dofwould you gather? P thasa sotvities? \he swealhouse? ractice?
i Where dowould you make  (Where dofwould you do |Where dawould you use  [Where dolwould you
Whers do/would you fish? Whers dofwould you hunt? Where dafwould you gather? hase malerias? \hesa notiities? Ihe sweathouse? oraciice?
How oftervlong dofwould you  |How oftenlong doiwould you  [How oftenfong dofwould you  |How often da/would you How aften do/would you [How often doiwould you  |How often dofwould you
fish? hunt? igather? make these materiala? do these aclivities? use the sweathouse? practica?

Tabls |_Astivity Mt 2l
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RIDOLFI Inc. Yakama Nation Exposure Scenario
for Hanford Site Risk Assessment
September 2007 Page | of |

Table 7. Summary of Proposed Yakama Nation RME Parameters

IR Adult m'id 26 |Yakama calculated value
Inhalation  [Air inhalation rate ml
IR Child m/d 16 |EPA average child value (<6 yrs) for moderate activity
2:‘)" faee Talg roposre | 1| ASUNCHE | g |24 axexpostre mefor l ot
Modifying tmefrequencyidur EF Adul/Child diyr 365 |Max exposure frequency for all populations ]
factors ation | ED Adult yr 70 |Average lifetime (default )
ED, Child yr 6 |Average childhood lifetime (default )
Inhalation  [Soil inhalation rate J fas = md 2 _[Sessirinhaiaton value —
IR, Child m/d 16 |See air inhalation value
Soil and Ingestion [Soil ingestion rate IR Adult mg/d 200 |Upper percentile adult value (Native American studies)
sediment IR, Child mgld 400 |Upper percentile EPA child value
(see Table 4) ‘ ET | Adult/Child hrid 24 |Max exposure time for all populations
Modifying f;:?f:’:j:;; dur| - EF | AdUNChid [ diyr | 385 |Max exposure frequency for all populations _
factors ation ED Adult yr 70 |Average lifetime (default ) ]
ED. Child yr 6 |Average childhood lifetime (default)
nhalation _|/Vater vapar IR Adult m/d 26 |Seeair inhalation value ]
inhalation rate IR, Child m/d 16 [See air inhalation value
. . R Adult Ud 4 Max Yakama value, plus additional consumption during
Ingestion Water ingestion sweathouse use N
Surface and rate R, Child d 2 EPA child rate, plus additional consumption during
ground water sweathouse use
(see Table 5)
ET,, | Sweathouse hrid 7 Max Yakama value of time spent inside sweathouse
Moditying \(u'aler exposure N g A b i o N = —
taclars nme!frequencyldur _ELk Adult diyr 365  |Max exposure frequency for all populations
ation | _ED Adult yr 70 |Average lifetime (default ) ]
ED. Child yr 6 [Average childhood lifetime (default)
Fish (see Ingestion | Sh/shelfish IR Adult gid 519 Eigeugfpsz E;sr?e;t!:t;r adult "fish consumers”; within
Table 6) ingestion rate
IR, Child g/d 363 [EPA upper percentile for child "fish consumers”
Meat (see ingesiion Meatjgame IR ~ Adult gd | 704 | Max Yakama value; within range of published rates B
Table 6) ingestion rate IR, Child g/d 212 [Washington DOH estimated child rate
Veg. (see Ingestion Vegetable/root IR Adult g/d 1,118 |Max Yakama value; within range of published rates |
Table 6) ingestion rate IR, Child g/d 187  |Washington DOH estimated child rate
Fruit (see —— ,Fmiwe”y IR Adult g/d 299 [Max Yakama value; within range of published rates
Table 6) ingestion rate IR. Child g/d 127  |Washington DOH estimated child rate
Milk (see Ingestion | Wik ingestion rate RO Adut ) Ud [ 1.2 [MaxYakama value; within range of published rates
Table 6) IR, Child Ld 0.5 [Published child rate (Native American studies)
= EF Adult dlyr 365  |Max exposure frequency for all papulations
All Food :plodrfynng Food exposure | ED Adult yr _70 Averagé@;ne (&efaﬂll ) .
factors frequency/duration
ED, Child yr 6  |Average childhood lifetime (default )
Gorieral Modifying Body weight IR | Aqut | ke 70 |Average ad.u_h body wgight (default) -
factors IR, Child kg 16 |Average child body weight (defaull)
Notes:

DOH - Washington State Department of Health

EPA - United States Environmental Pratection Agency

Child is considerad age 0-6 years (EPA, 1899)

These exposure paramelters are relevant ta the entire Hanford Site and beyand, used by Yakama members for all activities (see Figure 5 and Tables 3-6 for details)

Table 7_VN ExporarcFactars xls
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Hi RD NUCL ESERVAT

Radioactive materials discharges accidental, intent!

By RUSSELL JIM

The Hanford Site is a 380-
square-mile U.S. Department of
Energy (DOE) facility located near
Richland. just 20 miles from the
eastern border of the Yakama Res-
ervnm

ions at the site produced
;ﬂaﬁ)mum for USS. nuclear weap-
ans programs for 43 years until the
end of the Cold War in 1989. Re-
leases of radioactive materials and
toxic chemicals at the site began
with the onset of operations in 1944
and continue to this day.

As pant of operations, radioac-
tive and chemical wastes were both
mwmn; and unintentionally
discharged to the air, ground and
waters at the site. These contanti-
nants can be found in the region’s
soils, wm plants, fish and other
animals, petentiafly affecting the
health of these natural resources as
well 25 area residents.

‘When plutonium production
ended at the Hanford Site, the focus
switched to environmental cleanup.
in May, 1989, the DOE, the US.
Environmental Protection Agency,
and the Washington State Depart-

ment of Ecology signed the Han- =

ford Federal Facility Agreement
and Consent Order, beirer known as
the Tri-Party Agreement, which
committed DOE to cleaning up the
Hanford Site.

The Confederated Tribes and
Bands of the Yakama Nation, a
Trustee for the area’s natural re-
sources, participates in the Hanford
cleanup.

The Yakama Nation’s goals for
the Hanford cleanup center on pro- '
tecting  Yakama MNation Treaty
rights, including the health of the

Yakmpeuphmdmlwm

Yaimm‘h;aﬂyoﬂum 9,51"355

Fo realize these' godls, ‘e Ya-

kama Nation takes 2 holistic ap-

proach to the cleanup. recognizing

u:alanthmgsmmem which re-
qu:res considering the impacts on

air, land, water. and all plants and -

animals. The Yakama Nation be-
lieves the cleanup actions con-
ducted or planned by DOE thus far,
will not sufficiently remedy the ex-
tensive contamination to atain
these goals, and to safeguard hu-
man health and the health of the
cpvironment in the future,

What is the Hanford problem?
Widespread comtamination is
present over the Hanford Site as a
result nf 45 years of p!momum
. During this period ov

production
’ ’!()(l h:llm gal’lons of llqa.nd wam

and

Yomama

waadr

'd

2

Yakama

Reservation

bantorn Reseh
Satronal dasumact
& o W

.—’r.
‘_‘-" -
L! Ha\nfuru :

N
| Site \1
1
|

1 aurzed Repcn
L dstons Monermaes

Bl —\ﬂ_} ]_

i g Hanfard

* ‘Harvesting -and eating fish
and other animals: {e!k deer,
ete.);

. Gmmg and mmg plants

. MRWW or nsing wa-
bet-ﬁ#m lo-@e and other

fishing, hnntiﬂg. and.gatheri
thus, safe use of the site must be

These wastes moved do d
1o the water table, eventually mak-
ing 270 billion gallons of ground
water over an area of 80 square
miles unsafe 1o drink. Some of this

Mdmonnt}y 53 million gallons

of some of the most
mixed radicactive and chemical
wanemaiewldum:dml'ﬂ
tanks at the

underground storage
_Hanford Site. Several of these tanks

have already leaked about gne mil-

lion gallons of this stored waste

into the soil.
The potential also exists for

_wmup}mhﬂmeufummng

tanks, which would result in wide-
spread radioactive contamination.

Some efforts are currently un-
,.derway by DOE to cleanup the
most immediate threats at Hanford.
Mioeahudeffnmmmtzf—

Why Is the Nation involved?

Before Hanford existed, the
Yakama people and other Native
Americans used the area’s natural
resources for thousands of years for
hunting, fishing, gathering, and re-
ligious ceremonies.

In the Treaty of 1855, the Ya-
kama Nation retained their rights to
fish in all usual and accustomed
places, and to hunt and gather
foods and medicines on open and
unclaimed land beyond the Reser-
vation.

An effective cleanup. of Han-
ford is critical for protecting the
health of the Yakama people, not
only physical health, but also cul-
tural and spiritual health, and for

mha mdmw:lve and toxic chemi-
cals were dumped directly to the
ground.

the treaty rights of’ the
Yakn:m Nation.

Natural resources, such as the
plants and animals that have been

sion, are critical Yo the traditional
way of life for the Yakama people,
who are recognized stewards of the
iand

The Yakama Nation is involved
in-the cleanup process in an effort
wmﬁeﬁrmkmé&elmd
to which they ere intimately tied,
and to the health of all peo-
ple. Hasford Site must be
cleaned up and the natural re-
sources must be restored to allow
future use of the site.

‘What are the health risks?

Exposure 10 radioactive and
toxic chemicals, such as those re-
leased at the Hanford Site, has been
shown to impact the health of pec-
ple as well as plants and other ani-
mals. No level of radiation expo-
sure js considered safe. Health el-
&ﬂss;mlyixﬂiﬁndamagemiivs

¢s Jn the underground st
mmﬁsﬁm have been leaking
into the soil and migrating to
ground water, include radioactive
contamination that may pose a sub-
stantial health risk for as long as
200,000 years.
Fish, an abundant resource in
the Columbia River, are an impor-
tant part of a healthy diet, and for

Native Americans in the Pacific

Northwest, an important cuhnrnl
resource.

Salmon and other fish have
been declining in numbers and
health in the river over the past
century. Some efforis to restore
salmon in the river have succeeded
(fish hatcheries, etc.), but unsafe
levels of contaminants have been
found in these fish, potentially af-
fecting the heaith of the people eat-
ing them.

Without effective cleanup, risks
from Hanford contamination may
result from:

d for the fisture,
The 9{;}8& currently conguct-
ing rﬁkm 1o evaluate po-

Site’s radipactive and chemical
wastes.
A risk assessment involves con-

p-heularly
I.n pmcti”éihg Mrmﬂ'umal activi-

‘Ym)ﬂm:nesmunbe

put ﬁmﬂ \'alﬂm& Nation members
to describe this subsistence lifestyle
from their past experiences, cul-

 wral knowledge, and envisioned

future uses of the site.
Ix lshopedmﬂnﬂmford Site
evmnyap,cmd up and
mtmd!p:he point where the Ya-
k&rquwple can return to conduct
uﬁvmw.lfﬂwysodmm in areas
currently too contaminated to use.

Russell Jim is the manager of the
Yakama Nation Environmental
Restoration & Waste Management
Pragram, a former Yakama Tribal
Council member and a practitioner
of traditional Yakama-beliefs.

[Editor’s Note: This is the first in a
series, with future articles on the
Yakama Exposure Scenario Project
and how the public can became in-
volved 1o help the Yakama Nation
promote cleanup and restoration of

 the Hanford Sie]
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ENVIRONMENTAL STEWARDS

Program needs tribal members’ input, help with survey

HANEORD NUCLEAR RES
VATION

Hanford - s it safe for the Ya
kama People?

Hy RUSSELL JIM

uf the waork curriml
v the Yakame Nation (o
at ehemicals released |
ord do not pos isk 1o peo-
magine the He vl Site cum
1 satted g ¢
w five therg Fow wonld you and
vour famidy éngage in ‘a healthy
wnd modern subsistence lifesivia"}

id safe for vou

How can the heaith of the
Yakama people be proteceed?

The ¥ekama Nation's Environ-
mental  Restoration and  Waste
Management {(ERWM). program_is
warking with the 1.5, Department
of Engrgy (DOE) to ensure that the
Yakama people and their wavs of
life are protected from exposure to
environmental contaming This
includes the safe and vnencum-
bered use of clean nanuval re-
such as water. plants and
that are integral to the fru-
ditional life ways that make up the
Yakama cubtural lanuscape
The IE 15 m the process of
eaning up the Hanford Sue,
nup decisions ars based in par
sluating thréatd to p e and
the environment  With |
tve of a protective cleanup, the
ERWHM is provi it 0 DOE
10 ensure thatall possible nsks o
“Yakahe pgilecie comtdered
during the clesnun process ‘¢t Han
towd

LE: mplish this, ERWM. with
stance from REDOLF}
tno:, would ke your hel
e the fifest
We wan scument-what
mnsider to he el life
mciuding husting, fishing.
| activities, and
@ the Yakama
some of the infoy

o

o

We witl provid
mation, only that which:-is not con-
ial to the DOE roh
s the potential t
0 the Yakamz

Hanford conwmmation, with the
hape that péopla may be able © use
the Hanford site again in the fiture.

How will we describe the
Yekama fifestyie?

la greer 1o cansider all possible
wive ¢ Yakama individua! may be

‘What information iy meeded?

Al people of the Yakama Nation
are traditionaily ted 1o the land and
#s famral resowrces. and omlly
pass their cullere and tmaditions
Trom elders 10 vounger generations
The ERWM hopes to document
some of i information, while re-

exposed o Hanford ¢ i 1
4n “exposure scenario” will-be de-
veloped that ncludes present day
nfarmation aboit how people live,
supplemented  with  essumptions
Al the ffure. This will help 10
deseribe how Vikanma, peup!v,@lg
bir expased 0 ﬁ')ﬁrm!ﬂ' e
s e ain, ater. spil] plass
and animals throwgh thelr daity qe-
By e,

The Yakama “expesure scenario”
will Include 4 geseal description
af how the Yakama people live. in
chuding stimates of how aaietain-
able dier was, and is. maletained:
how often cultursl activites oc-
curred, and may occur, as well ay
other information that may cavse
disproportienate impacts from con-
tamination. The  Yakama lifestyle
needs to be documented and when
into acepunt by the DOE during the
sleanup of Hanford

specting confidentiality. We would
like o reflent the Yekama populs-
tion s a whole, both now and in
e fnure, including all sges and
genders. ‘To do/this, ERWM hopes
16 qpenk with as many thmbeﬁ 5

How will the information he
nsed?

The DOE needs basic iiformation
abour the Yakama lifesnvie o as-
se3s potenitel nisk from Hanford
contamination snd tlotermine plein-
up levels. The DOE requires that
mformation thae it used forcleanup
decisions. be transparent and e
gatiy. and scientiticallv-dafensible
However, it is most impottant that
Yakama iribal confidentinlity be re
spected and secured. Onlv  non-
propricary and non-confidential in-
formaricn will be provided to the
DOE; all other datr witl be secured
at GRWM,

ERWN staff would Tike 1o lmer-
view any member with the time and
interest Lo share thelr thoughts and
information. The confidentiaticy of
this_ information is of the highest
imporiance und no sensitive  nfor-
mation {including names ol indi-
viduals, exact focasioes of plant and
animal collection, medicmal or cul-
el practices, eto.) will be ptb-

~Hshed or relessed from the sole

cure of the Vakama Nation ERWM

How cun you besonie involved?

The ERWM staff hopes to collect
mformation primarily from per-
sonal imerviews, theough nformal
crnversations with Yekame mem-
bers o mailed surveys  With this
mformation, ERWM witl develop 2
prure of the Yukama lifestyle now
and in the future,

We' invits you to participaic m
this amporiant oppoTunity to ensuze
that the Hanford Site is sdequately
cleaned up'lo profect the Yakuma
Mation and the nafural resourses on
which the people ap intimately de
pend. Your lifestyle wil) be repre-
sented, your confidentisl Informa-
tiop m;l ihf: ruspacmd, mf} ywr

the Down Winder Court Caves,
Thase cfforts did ool favolve a
compicte “Exposure seenarm i
formatian nesded includes:

» Hidntiog:

«Fisht

= Gathering (and gardening}

= Maerialy - preparaton - {tools
baskets, #1e.}

* Dietaryand living patterns

« Cultural and cerempnial activi-
ries {feasrs, burialy, sweit House.
149 ]

[The finel article will provide &
praview of what the Yakawia Hife-
sivie lovks fike to date Bived on'in
Jurmation gathered from Yakamu
Neation iambers.]

Ruggcli Jim is the mavager of the
Yokatigs  Natlon - Ervirommentar
Resioratioes'Waste.  Monagemerd
Program: i @ former Yikime
Tribal Councibman; ond 6 procti-
Heiner of raditional  Yakamo be-
tafs
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INTERVIEW LOG

To be completed by person conducting the interview (“interviewer”).

Interviewer Name:

Interviewee

Name:

Address:

Phone #:

Interview

Date/Time:

Location:

Note to interviewers: Text in italics is for your information and does not necessarily need to be
stated to the interviewee.

Before begin interview:

Give them copy of INTRODUCTION page to follow along

Have them sign the confidentiality Disclaimer Form (2 copies)

Verify that tape-recording is acceptable

Have with you: Serving size props (salmon piece/ can, parsley, radishes, measuring cups.
and water bottle) and pictures of fish and plants

e Have with you: $100 check and copy of check to sign upon receipt

CONFIDENTIAL — NOT TO BE RELEASED
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1. INTRODUCTION

Thank you for your time today. I am working with the office of the Yakama Nation
Environmental Restoration Waste Management program (ERWM). We appreciate your
willingness to participate in this survey and share your time and knowledge. As a Yakama
member myself, I fully respect the confidentiality of your personal information, and we have a
form to sign that guarantees that ERWM will not release any confidential information to anyone
outside of our program (one copy of which you can keep for your records). Your information

will be compiled with all other responses to produce a summary of the Yakama lifestyle.

The office of the Yakama Nation ERWM is designed to identify, locate, and protect the Yakama
Nation cultural and natural resources within the Hanford Site. The Hanford Site is located in the
Ceded Area and is subject to the rights of the 'Yakama Nation Treaty of 1855. Some of the treaty
rights extend beyond present day boundaries of reservations or Indian Trust lands. Off-
reservation treaty rights may include grazing, hunting, fishing, and gathering rights and other

interests, water and subsistence rights.

The U.S. Department of Energy (DOE) is in the process of cleaning up the Hanford Site.
Cleanup decisions are based in part on evaluating threats to people and the environment. With
the objective of a protective cleanup, the ERWM is providing input to DOE to ensure that all

possible risks to the Yakama people are considered during the cleanup process at Hanford.

Your input today will help the Yakama Nation record important aspects of our culture that need
to be protected and preserved, such as native foods and medicines, during the cleanup process at
the Hanford Site. It is hoped that the Hanford Site will eventually be cleaned up and restored to

the point where we, the Yakama people, can return to use the land.
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2. BACKGROUND

I will begin with some basic questions.

1. Gender
a. Male
b. Female

2. How old are you?

(Age indicates experience and knowledge of traditional lifestyle)

3. With which longhouses and/or churches are you associated?

(To ensure multiple longhouses, and potentially different traditions, are represented)

GATHERING PLACE

(\) IF
YES

GATHERING PLACE

(\) IF
YES

Celilo Longhouse

Toppenish Longhouse

Priest Rapids/Wanapum Longhouse

Toppenish Church

Rock Creek (Goldendale area)

Toppenish Community Center

Satus Longhouse

Toppenish Creek Longhouse (W.S.)

Satus Shaker Church

Wapato Longhouse

Shaker Church (1910)

White Swan (W.S.) Community Center

Shaker Church (Independent/W.S.)

Other:

This survey has questions about (1) dietary and living patterns, including fishing,

hunting, gathering, and making materials, and (2) cultural activities, including sweats

and ceremonies. Please tell me at any time during the interview if you prefer to skip

any of the questions.

(This allows interviewee control over which information they want to share)
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3. FISH EATEN, USED, AND FISHED

These next few questions are about the fish that you eat, including where you get them, how you
prepare them, and how much of them you eat. Then, if you fish for your food, I have a few
questions about that.

4. I'will list different types of fish and ask you some questions about each. These
sample serving sizes can help identify the amounts of fish you eat.
(To identify which fish are important to the Yakama and must be protected, and to
identify specific fish consumption rates based on snacks, meals, and feasts)

COMPLETE TABLE #1

NEXT 2 QUESTIONS ONLY APPLY IF THE INTERVIEWEE HAS FISHED

5. At what age did you start fishing, and do you still fish today?
(To quantify average lifetime spent fishing)

6. Can you tell me about the kinds of tools you use for fishing?
(To provide a complete description of fishing)
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7. In regards to the fish you eat today, do you plan on consuming more, less, or the
same amount in the future?
(To identify future fish consumption values)

8. Ifyou have children/grandchildren, what percentage of fish do your
children/grandchildren eat in comparison to you?
(To identify children consumption values)

9. Do you think the fish that you eat from the area are clean or unclean, and has your
attitude or habits changed towards eating fish and fishing from the area?
(To identify the existing perception about contamination and its effect on practices)

10. How has Hanford changed your fish eating or fishing practices, and what should be
done about it?
(To ensure future uses of the Hanford Site are considered during cleanup)
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