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Survey Purpose and Approach

The Tribal Governments in the State of Idaho are collaborating with the U.S.
Environmental Protection Agency (EPA) Region 10, the State of Idaho, and other
stakeholders to develop methods for gathering data on fish consumption rates (FCRs),
which includes all freshwater and marine finfish and shellfish. A survey is being
designed to obtain data necessary for determining fish consumption rates for thexTribes
in Idaho, exploring both current and heritage rates. An additional objective of,the survey
is to determine how current fish consumption rates might increase if fisheries resources
are improved. This information will be useful for developing waterquality standards that
are protective of the current and future health of the Tribes and"ofwother Idaho residents.
Water quality is of great importance to the Native American Tribes/n Idaho, since a
substantial portion of their diet is derived from aquatic sodrces, and water and aquatic
resources play an important cultural and spiritual rolesfor them. It has been documented
elsewhere in the Pacific Northwest (e.g., Puget Sound"and the Columbia River) that
Tribes consume far more fish and shellfish thanthe general U.S. population. In addition,
reported historic fish consumption rates are yery high. EPA is therefore interested in
investigating FCRs for Idaho Tribes to supportidevelopment of Tribal ambient water
quality criteria (AWQC) to protect high fish consuming populations.

Development of the survey design involved informational visits to the Idaho Tribes,
including an open exchange af interests, concerns, and ideas; collection of relevant
information on culture, histery, fisheries, environment, and Tribal objectives;
investigation of statistical'methods and issues; development of an appropriate statistical
methodology for the current fish consumption survey and an approach for
documentation ofdheritage rates; preparation of a multi-part survey questionnaire,
including screghing,\two 24-hour dietary recalls, and food frequency questionnaire;
calculations toxsupport a statistically valid design; and coordination with involved
agencies, tribes; consortia, and consultants. This report describes the proposed survey
design for.the five Tribes in Idaho: Coeur D’Alene Tribe, Kootenai Tribe of ldaho, Nez
Perce, Tkibe, Shoshone-Bannock Tribes, and Shoshone-Paiute Tribes.

Current Survey and Historic Assessment

There are three eras of importance for a fish consumption study: the past, present, and
future. Over an extended period of time, the Tribes have experienced environmental
and social changes that have reduced fish abundance, access to fish, safety of fish
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consumption, and fish consumption itself. The Tribes are seeking to increase fish
availability, fish safety (i.e., free from contamination), and fish consumption in the future.
Thus, current consumption rates do not reflect the Tribe’s past nor its future goals.
Assessing consumption through a current, cross-sectional survey will provide relatively
precise information about current consumption only. For the overall goals of this survey
project, the current consumption rates should not be considered in isolation. Ass€ssing
past consumption through an assessment of historical materials and, potentiaily,
interviews with some older individuals whose history reaches back a long lifetime,may
be highly informative, but rates so derived are likely not as precise because they involve
longer-term recall and unknown quality and completeness of past documentation.

Since the results of the survey may be used for water quality regutlation, it is intended
that rates and ancillary materials will support that use. The strength of the current rates
is the methodology and the ability to compare them to contemporary rates for other
populations. The strength of the historical rates is theirrelevance to the goals of the
Tribe, which is to restore fish consumption to past,sigher/levels. Future rates may be
projected based on anticipated increases in fish‘@opulations resulting from planned or
ongoing habitat restoration and supplementation efforts, and associated increases in
fish consumption. During the survey implementation phase, a study of heritage fish
consumption will take place and its implicatians for future fish consumption will be
considered.

Suppression Effects and Theéir implications

According to the National Envireamental Justice Advisory Council (NEJAC), a
“suppression effect” occurs,when a fish consumption rate for a given population, group,
or tribe reflects a currenglevel of consumption that is artificially diminished from an
appropriate baselipe level of consumption for that population, group, or tribe. The
baseline level6f consumption is suppressed, and cannot be characterized via a survey
of current consamption.

Therelare.circumstances in which suppression effects have implications for an
epvironmental justice policy that seeks to sustain healthy aquatic ecosystems and to
protect the health and safety of people consuming fish, shellfish, aquatic plants, and
wildlife for subsistence, traditional, cultural, or spiritual purposes. First, a suppression
effect may arise when an aquatic environment and the fish it supports have become
contaminated to the point that humans refrain from consuming fish caught from
particular waters. Were the fish not contaminated, these people would consume fish at
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more robust baseline levels. Second, a suppression effect may arise when fish upon
which humans rely are no longer available in historical quantities (and kinds), such that
humans are unable to catch and consume as much fish as they had or would. Such
depleted fisheries may result from a variety of affronts, including an aquatic environment
that is contaminated, altered (due, among other things, to the presence of dams),
overdrawn, and/or overfished. Were the fish not depleted, these people would censume
fish at more robust baseline levels. Third, a suppression effect may occur fropi loss, of
access to fisheries resources and changes in social structure such that individuals no
longer harvest fish to the same extent as before, or do not harvest at allf

When environmental agencies employ a FCR that does not captute fully the
consumption that is suppressed — under any scenario in which/Stippression effects
occur — they may set in motion a sort of downward spiral whereby the resulting
environmental standards permit further and further contamipation or depletion of the fish
and so diminished health and safety of people consumingtish, shellfish, aquatic plants,
and wildlife for subsistence, traditional, cultural, or spifitual purposes. This survey is
intended to develop the most precise FCRs possible while taking into consideration
historical rates as they relate to restored futufe rates. An approach is presented for
determining the Tribal heritage rates based ona critical evaluation of existing historical
literature.

Survey Design and Questionnaire

The target population for the ¢urrent survey is adult (18+) enrolled Tribal members, a
population which will be geographically defined (e.g., by zip codes within a reservation
and within a reasonable travel distance of the reservation). Sampling will occur with the
use of stratification; strata will be defined by the combination of age, gender, and
frequency of consumption (determined through an initial phone screening process).
Potential respondents will be selected randomly from each stratum and this screening
list will include8.to 5 times as many individuals as the ultimate effective sample size,!
which was statistically derived to achieve acceptably precise rates and support the use
of moderns=stirvey methodology based on 24-hour dietary recall interviews. The
proposed sample size is expected, conservatively, to provide an estimated mean
consumption rate (all species combined, calculated from responses to the food
frequency questionnaire) that has 95% probability of falling within 25% of the population
mean, and to provide an estimated 95" percentile of consumption that has 95%

1 See subsections “FFQ Sample Size” and “24-Hour Dietary Recall Sample size” for details on sample
size methodology.
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probability of falling within 40% of the population 95" percentile of consumption. The
sample size, which varies by Tribe, is also likely to provide an acceptable number of
respondents with fish consumption on both days of the 24-hour dietary recall interview,
enabling use of the methodology for analyzing the recall data.?

Trained Tribal representatives will conduct in-person interviews. Each individual
surveyed will complete a food frequency questionnaire and a 24-hour dietary secall
interview focused on fish consumption behavior. A subsample of individualSwill
subsequently be contacted by phone for a second 24-hour recall interviéew after several
days. The food frequency questionnaire will ascertain species-specific frequéency of
consumption, typical quantities consumed by fish-eating period, sQurces of fish
consumed, and preparation methods. Portion size characterization will be facilitated
through use of models. Species identification will be facilitated'by use of photographs.
Hard copy and electronic data will be handled under strigt cenfidentiality and quality
assurance/quality control protocols.

In addition to the approach presented for critically, reviewing existing literature to
determine the Tribe’s heritage rates and futufe aspirations for consumption, the survey
guestionnaire will include qualitative questionskelated to changes in fish consumption
over time. The survey questionnaire presented to respondents during the in-person
interviews will include questions related\to*€hanges in fish consumption and fishing
activities compared to the past, reasens for changed fish consumption, and future
consumption goals. These inquires will provide additional lines of evidence regarding
heritage rates.

Survey Data Analysis and Reporting

In addition to dagaxcollection activities, the survey design includes a description of
methods for data management, confidentiality, analysis, and reporting. The results of
the suppression,study for each Tribe (including fish consumption rates and supporting
materials) will be presented in a final report for each Tribe along with the results of the
current geasumption survey. Reported fish consumption rates from the implementation
offthe‘cusrent consumption survey will include the mean (average) and various
pereentiles of consumption up to the 95" percentile—and beyond, if warranted. The
precision (margin-of-error) for certain rates (e.g., mean, median, 90" and 95%

2 The “NCI method”, described later, will be used to analyze the 24-hour dietary recall data. The NCI
method may be used only if there is a sufficient number of respondents with fish consumption on both
days of the 24-hour recall interviews.
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percentiles) will also be presented. Rates based on the food frequency questionnaire
will be presented for population sub-groups defined by age, gender, and other
characteristics in grams per day (and for some analyses, in grams per kilogram of body
weight per day). Rates for fish species groups (e.g., anadromous, resident freshwater,
and marine species) will also be presented. Data from the 24-hour recalls will be used
(and assessed by the ‘NCI method’ where possible) to provide rates for all species
combined and, if supported by the data, for population sub-groups and for some speeies
groups. The report of findings will include a description of the survey operatiens
performed and statistical analyses, results of both the current survey and hetitage rate
study, a discussion of the data, including a comparison of the fish consumgption rates
derived from both the FFQ and the 24-hr recall surveys, and supporting materials.
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The Tribal Governments in the State of Idaho are collaborating with the U.S.
Environmental Protection Agency (EPA) Region 10, the State of Idaho, and other
stakeholders to develop methods for gathering data on fish consumption rates (FCRS)
by Tribes in Idaho. This effort is underway to support development of water quality
standards. The survey is focused on both current and heritage rates. This infofmation
will be useful in developing water quality standards that are protective of the health of
Tribal members as well as of other residents of Idaho.

1.1  Survey Background and Purpose

Water quality is of great importance to the Native American Tripes,in,Idaho, since a
substantial portion of their diet is derived from aquatic sources; and water and aquatic
resources play an important cultural and spiritual role forthem. EPA Region 10 is
conducting fact finding to assist Tribal governments insldako 46 identify fish consumption
rates? that are appropriate for use in setting Tribal ambient water quality criteria
(AWQC) to protect human health. Idaho Tribal FCRs'may also be of use to the State of
Idaho as Idaho AWQC undergo revision.

The numeric value for a particular AWQC is‘inversely dependent on the FCR used to
derive it. As the FCR increases, the AWQE&’becomes lower, or more stringent (and,
therefore, more protective of humanthealth). This is particularly true for bioaccumulative
chemicals (i.e., chemicals that’diSsolve in fat and increase in concentration at higher
levels of the food chain).

It has been documented elséwhere in the Pacific Northwest (e.g., Puget Sound and the
Columbia River) that tribes consume far more fish and shellfish than the general U.S.
population. EPA is thus interested in investigating FCRs for Idaho Tribes to support
development ofAWQC to protect high Tribal fish consuming populations.*

3 A fish consumption rate (FCR) is the amount of fish and shellfish (by weight) that is consumed by a
person on a daily or annual basis.

4 EPA is also interested in protecting the health of other high fish consuming populations (e.g.,
recreational anglers or ethnic minorities). The State of Idaho is currently preparing a survey to determine
FCRs for recreational anglers.
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EPA has a national goal, established by the Clean Water Act (CWA), to protect water
guality so that fish and shellfish thrive and can be safely eaten by humans. AWQC
serve as an important tool in these efforts. AWQC are used by the CWA National
Pollutant Discharge Elimination System (NPDES) to establish permits for allowable
levels of contaminant discharge to the Nation’s waters as well as other water quality
management tools to reduce toxics and protect human health. Protection of tribal’health
is an important consideration for these regulatory efforts.

The purpose of this report is to provide a survey design for collecting Tribal fish
consumption information for the Tribes in Idaho, including the Coeur D’Alene Tribe,
Kootenai Tribe of Idaho, Nez Perce Tribe, Shoshone-Bannock Tribes,.and Shoshone-
Paiute Tribes. The information resulting from implementation of'the survey can be used
to set AWQC for Tribal waters. This survey effort help Tribes/build capacity for
measuring FCRs, inform tribal fisheries management, and document the importance of
fish in tribal culture and lifeways. The survey results pray alse be useful for the State of
Idaho in its decision-making process for development of water quality standards.

1.2 Procedures Used to Develop Design Doctiiment

The development of this survey design included informative visits with the five Idaho
Tribes on their reservations, including an open exchange of interests, concerns, and
ideas; collection and review of releyantinfermation on culture, history, fisheries,
environment, and Tribal objectives; ihyestigation of statistical methods and development
of an appropriate approach for theyfish consumption survey; drafting a multi-part survey
guestionnaire, including questions’on past, current, and future consumption patterns;
calculations to support a statistically valid design for each of the Tribal surveys; and
coordination with involved agencies, tribes, consortia, and consultants.

The Tribal visit§ helped the survey team develop a working relationship with each of the
Tribes and provided critical information for the survey design. The type of information
gathered inclgded the Tribes’ objectives for the survey; the type of data compiled in their
tribal #egisters (to be used for sample selection); existence of and content of historical
regordsion fisheries resources; issues on language, travel and communication; planning
fortribal hosting of and publicity around the surveys; issues of confidentiality of Tribal
data and future survey records; and discussion of tribal capabilities for carrying out
duties during the implementation phase.
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Historical reports, past questionnaires, guidance documents, literature articles, and
study methodologies were reviewed. Specific topics of interest relevant to this work
included fish species, preparation methods, ceremonial uses, and suppressed
consumption. As available, ethnographic information for each Tribe was reviewed. A list
of additional resources related to this effort are provided in Section 7 of this report.

Design development included the evaluation of appropriate methodologies faré@ fish
consumption survey; defining the population of interest; drafting a questionfaire ‘hased
on survey objectives; performing calculations to support a statistically valid design for
each of the Tribal surveys; incorporating methods to account for the effect.of
suppressed consumption; and specifying key elements of the surveyoperation.

The State of Idaho is also planning to implement fish consumptionsurveys.
Coordination with the State of Idaho survey involved periodic conference calls with the
survey design teams, agencies, Tribes and consultants'to'disCuss technical topics
related to the survey design. For example, methods, 0f‘ac€essing survey participants,
sampling frames, sharing of questionnaires and documentation from past surveys,
defining consumers and non-consumers, spgcies lists, and identification of survey
components were discussed and may promotezcomparison of the final results from
multiple surveys.

1.3 Role of Current Survey and"flistoric Assessment

There are three eras of importance for a fish consumption study: the past, present, and
the future. Considering thespast,.over an extended period of time the Tribes in Idaho
have experienced envirommental and social changes that have reduced fish abundance,
access to fish, safety of fish consumption, and fish consumption itself. The Tribes are
seeking to increase fish availability, fish safety (i.e., free from contamination), and fish
consumption ig'the future. Thus, current consumption does not reflect the Tribes’ past
nor its goals. Assessing consumption through a current, cross-sectional survey will
provide relatively precise information about current consumption only. For the overall
goals¢of this'survey, the current consumption rates should not be considered in
isplation,, Assessing past consumption through an assessment of historical materials
and, potentially, interviews with some older individuals whose history reaches back a
long lifetime may be highly informative, but rates so derived are likely not as precise
because they involve longer-term recall and unknown quality and completeness of past
documentation.
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The rates and supporting materials generated by this study may be used in water
quality regulation. The strength of the current rates is that they are derived via a
technically defensible methodology and that these rates can be compared to those of
other populations. The strength of the heritage rates is their relevance to the goals of
the Tribes. Future rates may be projected based on anticipated increases in fish
populations resulting from planned or ongoing habitat restoration and supplementation
efforts, and associated increases in fish consumption.
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This section describes the implications of suppression effects and the approach for
estimating heritage rates as part of this survey. Additional research and Tribal input will
be required during the survey implementation phase to account for suppression and the
implications for future fish consumption.

2.1 Suppression Effects and Their Implications

According to the National Environmental Justice Advisory Council (NEJAC, 2002), a
“suppression effect” occurs when a fish consumption rate for a given population, group,
or tribe reflects a current level of consumption that is artificially diminished from an
appropriate baseline level of consumption for that population, groupyor tribe. The more
robust baseline level of consumption is suppressed, inasmuchias it does not get
captured by the current FCR.

There are circumstances in which suppression effectsshaye implications for an
environmental justice policy that seeks to sustain healthy aquatic ecosystems and to
protect the health and safety of people consuming fish, shellfish, aquatic plants, and
wildlife for subsistence, traditional, cultural, or'spiritual purposes. First, a suppression
effect may arise when an aquatic enviranment and the fish it supports have become
contaminated to the point that humansuxeéfrain from consuming fish caught from
particular waters. Were the fish not éontaminated, these people would consume fish at
more robust baseline levels. Second, a suppression effect may arise when fish upon
which humans rely are no lenger available in historical quantities (and kinds), such that
humans are unable to cateh and consume as much fish as they had or would. Such
depleted fisheries may result'from a variety of affronts, including an aquatic environment
that is contaminatéd, altered (due, among other things, to the presence of dams),
overdrawn, ang/or overfished. Were the fish not depleted, these people would consume
fish at more robUst baseline levels. Third, a suppression effect may occur from loss of
access to fisheries resources and changes in social structure such that individuals no
longer’harvest fish to the same extent as before, or do not harvest at all.

The implications for environmental justice policy depend in part upon which of these
scenarios accounts for the suppression effect observed. They also depend upon how
the more robust “baseline” level is defined — an exercise that itself raises important
environmental justice issues. This question of an appropriate “baseline” will in turn be
related to the particular group affected. In some cases, for example, a tribe will be able
to cite a historical “point of reference” that would describe an appropriate baseline in
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terms of environmental quality, geographic delineation, and treaty rights. In each case,
there may be important questions of history, culture, and aspiration to be considered in
determining an appropriate baseline; that is to say, an appropriate baseline might mean
examination of what people had consumed as well as aspiration for what people would
consume were there “fair access for all to a full range of resources,” (NEJAC, 2002) or
were the conditions fulfilled for full exercise of treaty- and trust-protected rights and
purposes.

When environmental agencies employ a suppressed FCR — under any §cenario in
which suppression effects occur — they may set in motion a downward spital’'where
inappropriately lax environmental standards permit further and further.contamination or
depletion of the fish and so diminish health and safety of peoplé censuming fish,
shellfish, aquatic plants, and wildlife for subsistence, traditional,_cultural, or spiritual
purposes. This survey is intended to develop the most précise FCRs as possible while
taking into consideration heritage rates as they relateso aspired future rates. An
approach is presented for determining the Tribal heritage rates based on a critical
evaluation of existing historical literature. Results,of the heritage rate study will be
presented with supporting materials in the final survey results reports.

2.2  Estimating Heritage Fish Consumption Rates

Based on discussions with Tribal representatives and other experts on the issues of
suppression and heritage fish consumption rates, the survey design team recommends
that, as part of the survey implementation phase, heritage fish consumption rates be
estimated for each of the ipdividual Tribes. The design team believes that current
survey respondents may provide useful information and context regarding heritage
consumption rates, but that the approach to estimating heritage rates should be
primarily based on a comprehensive review and evaluation of literature that is relevant
to heritage rateS, including historical accounts and modern studies of heritage
consumption rates.

For Taibes that harvest fish from the Columbia River basin, there is a significant volume
of iteature to form the basis for quantitative estimates of fish consumption rates, or
ranges of rates. Information includes ethnographic studies, personal interviews,
historical harvest records, archaeological and ecological information, and nutritional and
dietary information.
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During project implementation, the survey team will compile and evaluate relevant
available information regarding heritage consumption rates specific to each Tribe. The
development of estimates of heritage rates will include a thorough discussion of the
types of information available regarding consumption, a discussion of the
methodologies used to develop the estimates, and a discussion of factors affecting the
uncertainty associated with the estimates. Finally, the implementation team will develop
a quantitative estimate of a heritage fish consumption rate or range of rates fot the
Tribes.

One aspect of the quantitative assessment will be a compilation and analysis of historic
and heritage information across the region (primarily for the Idaho(Tribes). The purpose
of this compilation and analysis will be, to the extent possible, 10 feduce the uncertainty
associated with individual heritage rates or update the rate caleulations by a statistical
methodology that uses data for multiple Tribes, locationg{ and times. An analysis which
shows consistency in relationships among these variableSwwill support the individual
heritage rates. Further, it may be possible to estimate*a range of rates for the Tribe
based on a joint (multivariate) analysis of heritage, in¢luding tabular and graphical
displays and numeric estimates of a plausiblé range”
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This section describes the survey design approach as it relates to the target sample
population and sampling frame, which is unique to each Tribe, including phasing in of
multiple surveys.

3.1 Target Population to be Sampled

The target population for the surveys is enrolled adult Tribal members, age«l8 and over.
The populations to be sampled in this survey can be tentatively defined as enrelled
adults (age 18+) who live within a specified geographic area around each,ofsthe
reservations, e.g., a distance reflecting up to a reasonable drive tie, such as 1-2
hours. While a distance cut-off may appear arbitrary for a populationdefinition, some
kind of practical cut-off is needed, since some tribal members‘tay; reside at great
distances from the reservations. Distance will be defined/y,zip code or location of
residence in relation to a central site for interviewing. Jhe'Site’or sites will be identified
in cooperation with the Tribes. Due to the expected, high correlation of diets and the
substantial time per interview, the survey will bedimited to enrolled tribal members and
will not include non-tribal spouses or other nen-tribaladults. The residential location of
members will be checked with the Tribes just prior to the sample selection. The specific
tribal members in the population to be sampled will be identified from the Tribal
enrollment roster in cooperation with the Tibal authorities.

Among the adult population, thiereywill be a sub-population of non-consumers of fish,
and these people would be-detected in an initial telephone screening (described in
Section 4.4.1). For the ndn-consumers, defined as those who have not eaten fish in the
last year, the screening will determine the reasons for non-consumption, such as taste
(dislike of fish), concern about advisories or pollution, or other reasons. No further
information will’be Cellected for non-consumers (some demographic information will be
available fromighe tribal enrolment roster), and the main focus of the effort on the fish
consumptionisurvey will be confined to fish consumers only.

Ansexclusion from the sample, if they should be selected in the sampling process, is
persons living in an institutional setting (e.g., nursing homes). The reason for the
exclusion is that in this special population, expected to be small, a totally different
guestionnaire and data collection method would be needed. Secondly, an
institutionalized person is usually not free to make decisions about their fish
consumption, and it is not clear to what extent that consumption represents the tribal
way of life.
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Another exclusion is the tribal sub-population of children and young adults (age <18
years). This demographic group has been excluded at this time to avoid a potential
insufficient sample size in an effort to shorten an already detailed and lengthy interview
process for each adult interviewed and collectively ensure an adequate number of adult
interviews within the resources available.

3.2 Phasing-in of the Survey

The design team recommends that the survey implementation be carried out,i phases,
with one or two Tribes selected initially to start. It is likely that a great deakwill be
learned about what works well and what does not work during the¢early, part of the
survey. While the survey design is certainly intended to providean,excellent framework
for all of the Tribes, it is inevitable that important working points, will be learned as the
implementation team proceeds, collaborating with thesedinigue populations. Thus, the
survey might start with one or two Tribes and then preceed, te a second and a third, etc.,
at short intervals. Alternatively, the survey may stast with one Tribe but then proceed
with the other Idaho Tribes with a modest delay after that. This is a decision that is best
made closer to initiation of the survey. The sdrvey t€am will communicate with tribal
fishery staff to determine the several seasons of fishing and fish consumption. The
survey will be scheduled to overlap significant seasonal periods.

3.3 Sampling the Population

The enrollment roster of each(Tribe will be the sampling frame and basis for sample
selection. The roster is expeeted.io be reasonably complete and up to date, since tribal
membership includes benefitsithat motivate enrollment. The enrollment roster is
expected to include age, birth date, gender, address (including zip code) and other
fields.

The populationgo be sampled will be limited to specified zip codes or other location
indicators. As™neted earlier, the locations will be selected in order to accommodate a
reasonable amount of travel time for members to attend a central site for interviewing. It
maybe possible for some interviews to be conducted closer to or at a respondent’s
home when there are issues of health and ability to travel.

The Tribes will supply the data on their adult population counts by zip code of
residence. The design team will use the data to fill in Table 3-1 for each Tribe. The table
will help the design team and the Tribes to decide on the geographic area from which
survey participants will be selected.
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Table 3-1. Number of adult Tribal members by distance from Tribal reference
point defined by zip code of residence

Distance (miles) | No. of members | Zip codes included

<5 N 11111, 22222, 33333, etc.
5to <10 N 44444, 55555, etc.

40 to <50 N 88888, 99999, etc.

Etc.

3.3.1 Sample Stratification

The eligible adult population (defined by age 18+ and an eligible zip code of residence)
will be sampled using stratification in cases where the p@pulation size is adequate to do
so. “Strata” are simply population groups defined by some‘eharacteristic. For example,
six strata might be defined by age and gender to inelude young adults, the middle aged,
and Tribal elders, classified separately by each of,thejitwo genders. One use of
stratification is to insure that the sample willfepresent the population faithfully. For
example, if six strata (not necessarily age=related) cover the whole population and have
about one-sixth of the population each, thenone-sixth of the sample can be drawn from
each stratum.

An ideal stratifying factor for this survey would be defined by an a priori indication of
level and frequency of fish"Consumption. High-level consumers are needed since there
is particular interest in the*higher percentiles of fish consumption, which the high
consumers would tend te define. Secondly, as explained later, frequent consumers
(who also tend te‘he high-level consumers) are needed for the survey’s planned use of
a particular method (National Cancer Institute or NCI method) to estimate the fish
consumptign distribution from two or more 24-hour dietary recall interviews. In the use
of the methoddlogy to analyze the 24-hour recall interview data, it is important to have
enough respondents with two days of fish consumption. Currently, age, gender, and
loeation(defined by zip code) are the only candidates in the roster for the Tribes that
might.define higher vs. lower level consumers. Fish consumption rates in relation to age
show mixed results for the Native American surveys in the Pacific Northwest. Thus, a
phone screening process (Section 4.4.1) is needed to identify frequent consumers who
may, then, have a higher probability of consuming fish on the second of the two days of
24-hour dietary recall. The second interview will occur within a time window (yet to be
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specified) probably of one to four weeks after the initial interview. The time window will
be selected to yield an independent eating occasion but not so long that seasonal
effects (e.g., associated with fish availability) will influence fish consumption.

Depending on the population size of each Tribe, strata may be defined by the
combination of age, gender, and frequency of consumption, with frequency determined
from the phone screening process. The age group breakdown will be helpful in forming
initial strata, which will then be sub-divided by at least two frequency categosies,'such
as consumption of fish ‘two or more times/week’ vs. ‘less than twice perfweek.»Again,
these strata will both insure that the population can be well represented by.the sample
selected, and in addition, allow over-sampling of the high-frequengy strata. An
oversimplified stratification is shown in the table below.

Table 3-2. Hypothetical strata based on three stratifying,factors: age, gender and
frequency of fish consumption

Stratum Gender Age group ]S:onsumptlon
requency
A Male 18-44 < 2Xx per week
B Male 18-44 > 2X per week
C Male 45+ < 2x per week
D Male 45+ > 2x per week
E Female 18-44 < 2x per week
F Female 18-44 > 2X per week
G Female 45+ < 2x per week
H Female 45+ > 2x per week

3.3.2 Sample&Selection

Once the stratarare defined in terms of age, gender and frequency of consumption,
potentialtespondents for screening will be selected randomly from each age-gender
strattm(combining the frequency strata). If there are appropriate non-disclosure
agreements and adequate security and confidentiality procedures in place, and if the
Tribes agree, a copy of the enrollment file with fields needed for sample selection can
be transferred to the implementation team and then deleted (including derived files)
after there is no further need for the file or after a mutually agreed period has expired.
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If the any of the Tribes do not wish to “loan” the enroliment file for sample selection
purposes, an alternate procedure of sample selection can be used. In order to preserve
the confidentiality of Tribal members listed in the electronic enrollment file, the
enrollment office will be asked to take the following steps.

1. Apply any member exclusions (such as non-eligible zip codes and persons less
than 18 years of age) and save a copy of the resulting file.

2. Add afield defining age and gender for each person. These strata lahels Will

appear for each person in the file.

Sort the file in random order. Almost any random sort software canbe used here.

4. Starting with the randomly sorted file from the previous steg, add a field with a
new sequential survey identification number (“surveylD?); Whieh should be a
sequential number, e.g., 1, 2, 3, .... The correspondenee between this unique
survey ID number and the Tribes’ unique ID numpér will allow communication
between the survey implementation team and the eqreliment office, as needed.
Due to the random sort prior to this step, the\asSigned survey ID number will be
non-informative about any member charaeteristics—a helpful step in preserving
confidentiality.

5. Save a file which contains only the.new'survey ID number, and selected
demographic data (e.g., gender, fage in grouped categories). Transfer this file to
the implementation team.

6. The implementation team will'select the sample from the file provided by the
Tribe and return the filg"of the selected sample to the Tribe. The implementation
team will work with_thve, Tribé to generate a list of the sample suitable for phone
screening (including,names and contact information).

w

The implementatign team will select the specified respondent count for screening from
each stratum by random selection. This process should be carried out under the
supervision oftthe statistician working with the implementation team.

The random'selection process will generate a list of potential respondents for the
scréening step. This screening list will include 3 to 5 times as many individuals as the
ultimate effective sample size, since a number of individuals may need to be screened
to identify each frequent consumer. The screening list will be divided into 4 to 5 sections
corresponding to waves of screening. Within each section, the age-by-gender
composition of the list will be similar to the composition of the Tribe being surveyed.
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By screening in several waves, the implementation team can examine initial results to
better understand the population as well as determine what screening methods will yield
a higher percentage of frequent consumers from the first or early waves. This allows the
team to refine a sampling plan so that resources are allocated most effectively. For the
24-hour recall component of the interviews, it is especially important to obtain a large
enough number of people who consume fish on both recalls. The implementatiog’team
will need to focus the selection effort on identifying people who are likely to meet this
condition in order to provide the best chance of obtaining data suitable for use with the
NCI method. After the initial full interview, frequent consumers can be given a higher
probability of selection for the additional second 24-hour recall interview. ¥aitially
interviewed respondents (supplying food frequency interview and@n dnitial 24-hour
dietary recall report) will have a positive probability of selectiop”fonthe second 24-hour
recall. However, frequent consumers will be assigned a higherprobability of selection.
While all respondents supplying an initial 24-hour dietaryregall will have some
probability of selection for the second 24-hour recall, gvot all of them will be selected.
Nevertheless, all of those selected for the second 24-hour-recall will be selected on a
probability basis from the first recall and not by axcategorical selection that absolutely
excludes some first-recall respondents.

A list of respondents to be interviewed in person (in waves, corresponding to the
sections of the screening list) will be genérated by the screening process. The initial
screening list will be turned over to Tsibal members hired to help with the survey, and
they will carry out the screening process under the direction of the implementation team.
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This section describes the survey design approach as it relates to the survey method,
measurement method, sample size, and questionnaire development.

4.1  Survey Methods

Based on our experience, in-person interviews are superior to many other supyey
research modes for many reasons; however, for most studies, in-person interviews are
cost prohibitive and a compromise must be achieved between “best pragtices™and
budget constraints. In-person interviews allow the respondent to see survey.aids (in the
case of this study, photographs and models) and to establish a fage-to-face connection
with the interviewer. In addition, respondents generally toleratestonger in-person
interviews than telephone or other interview modes (Doyle, 2005).

4.1.1 Selection of In-Person Interviews vs. Other MethodSs

Based on a review of the literature and decades of.exp€rience, we have identified
several possible modes for this study. Below is an examination of various modes but, in
a summary, we recommend in-person interviews forthis survey. They are a superior
solution for this project due to their inherent cultural advantages and the expected
length of the interview for this survey.

Although mail surveys are generallydess expensive than other modes (in-person,
telephone, online), they sufferfrom poor response rates. Without a staff member
prompting the potential respondent to complete the interview, it is very easy for
recipients to discard the questionnaire without opening it. Further, self-administered malil
guestionnaires are rife with opportunities for respondents to provide incorrect, improper,
or no answers to guestions that they do not understand or do not care to answer. A
telephone intepviewpan in-person interview, and online interview can all be structured in
a way to alert'the respondent when they’ve failed to answer a question or gone outside
the choice'parameters—a mail questionnaire cannot do that. Based on our research,
mail gdestiopnaires are insufficient for high-quality data collection, especially for long
interviews. (The anticipated length of this interview is approximately one hour.) Finally,
mail surveys exclude members of the target population who are not literate.

Telephone studies are a popular mode of survey research, allowing for centralized
management of the sample frame, the interviewers, and project administration.
Telephone surveys, when programmed with computer-assisted telephone interviewing
software, can include complex skip patterns and other calculations which are less
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feasible with mail surveys and in-person interviews. Telephone studies allow convenient
monitoring and supervision of the interviewing staff, ensuring consistent administration
of the questionnaire. However, telephone studies lend themselves to social desirability
bias, the notion that a respondent seeks to provide answers which will increase the
likelihood that the interviewer “likes” the respondent (Maguire, 2009). Further, telephone
studies are limited to respondents with telephones, obviously; it is difficult to ensyre
100% coverage within the sampling frame if it is based on the telephone alone.,

The telephone approach also has another disadvantage for dietary survgys. With a
telephone interview it is more challenging to use visual aids for identifyingsspecies and
quantifying portions. While materials might be mailed or emailed i advance of the
interview, that is another level of complexity for the survey andsitheyrespondent, and it
may be difficult to have the proper conjunction of pre-sent materials and the specified
interview appointment. Further, the planned interview goe€s into some detail on a
number of topics and the hour or hour-plus duration of-a phone interview may lose
cooperation and accuracy of reporting.

4.1.2 Use of Photographs and Portion Size Mode€ls

There are different ways to measure respondent food consumption, including
administering questions verbally, with of without visual aids. The use of aids such as
photographs and portion size models is,a'well-accepted measurement device when
collecting respondent-reported data.NLhis is consistent with other, large-scale, ongoing
survey research projects, such as‘the National Health and Nutrition Examination Survey
(NHANES), which uses portiemsize models for its initial in-person 24-hour dietary recall.
The portion model representation may include composite dishes, such as stews,
chowders and other mixtures.

In order to ensdre the most accurate self-reported data about past food consumption,
we strongly reedmmend the use of either photographs, portion size models, or a
combinatiop @fboth for this survey. Although photographs lack the tactile and 3-
dimenSionalisual appeal of portion size models, they have been shown to be equally
asseffective (providing accurate measurement) as portion size models (Thompson and
Subkar;2013). During the pilot test, portion models should be used to verify their
efficacy.

The design team is collecting displays to use as species and portion-size choices for
use in the interviews. See Section 4.4.6 for more information about development of
these portion size models and other visual displays that will be useful tools for
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respondents to indicate fish consumption types and quantities during survey
implementation.

4.1.3 Use of Tribal Interviewers

This project represents an important step in the evaluation of fish consumption among
native populations in Idaho. To encourage participation from respondents, profesSional
interviewers will administer the questionnaire to each respondent. The intervieWwing,staff
will be selected, hired, and trained from among Tribal members. Tribal representatives
reported that Tribal interviewers are necessary to gain and maintain respondent trust.
Further, Tribal interviewers are familiar with the local area.

Complementary goals during the survey include decreasing respondent burden and
increasing respondent comfort. We expect that an interviewerwho/shares heritage with
the respondent can more easily identify and adhere to cultusal norms and sensitivities.
The interviewer may be more attuned to the respondent’s‘background, living situation,
and local conventions and events. In short, we expectgreater affinity between
respondents and interviewers who are from the SsamejTribe than between respondents
and interviewers who are not Tribal members. Additionally, this study covers a broad
geography in rural Idaho. In addition to our efforts to match interviewers to anticipated
socio-demographic characteristics of responglents, by using local Tribal interviewers,
study and travel costs may be reduced:

4.2 Measurement Method

The survey will use two methods 10 measure current fish consumption. The first method
will be based a food frequency questionnaire (FFQ) which ascertains species-specific
frequency of consumption and typical quantities eaten per eating occasion. The
guestionnaire will@lso allow these quantities to vary by ’season’ with up to two periods
per species. As'seasen’, as the term is used here, is one or more periods when the
respondent reports consuming fish at a rate different than that of other periods during
the year. Spmesspecies may be consumed by a particular respondent year-round at
abouttthe same rate, and that respondent would have one season (over one year) for
that'species. Consumption on ceremonial occasions and other special events will be
covered by separate questions. See the questionnaire section of this document for the
questions and wording of the FFQ (Appendix A).

The principle behind the FFQ is as follows. Briefly, a respondent’s frequency of
occasions of consumption of fish (per day, week, or month) multiplied by the typical
guantity eaten per occasion will give the total quantity eaten per day, week, or month.

The Idaho Tribes
Design of a Survey on Fish Consumption
Tribal FCR_Survey Design Report.docx February 2014 Page 16



This quantity is easily converted to total annual consumption, which, divided by 365
days, will yield an average quantity of the given fish species eaten per day. A
straightforward extension of this basic method, described later, can include seasonal
variation and consumption at special events.

The strength of the FFQ is that average frequency and quantities of fish consumgtion
are reported directly by the respondent. The weakness of the FFQ is that the
respondent is relying on memory and must internally average their varying frequencies
and varying quantities of consumption to come up with ‘typical’ values.

The second method is based on the respondent’s recall of fish coasumption during two
or more specified 24-hour periods. Each period is the day before an‘in-person or
telephone contact. The second (and later) interviews will be matched on the weekday
vs. weekend occurrence of the initial 24-hour recall interyiew for a given respondent.
The reason for this day-matching is to hold other variableSyelatively constant so that the
variation between days of consumption is random wariatign in consumption per se and
is not influenced by other weekly cycles of eating, Fonexample, the difference between
weekday and weekend fish consumption may be a fixed average difference and not
simply random variation. (With a substantially targer sample size than will be used in
this survey, the NCI method, by using certain information collected about each eating
occasion, could accommodate a mixture ofweekday and weekend fish consumption per
respondent.)

The second step in working=with.the 24-hour recall surveys is use of the ‘NCI method’ to
analyze the data collectedy(Taobze, et al., 2006). The NCI method uses some
assumptions and statistical models to generate a fish consumption distribution® that is
consistent with the€ observed data in the two 24-hour dietary recalls.

A strength of thé NCI method is that the respondent is having to remember only items
and quantities*eonsumed on the previous day. A weakness of the NCI method is that
some¢strongy(but reasonable) assumptions are needed to generate the distribution of
averagendaily intake for a population. An additional weakness of the NCI method in the
context of a fish consumption study is that it may be able to supply consumption
estimates only for all fish species combined and for one or two frequently consumed

5 By ‘distribution’ in this report we are referring to values of the mean, median, and higher percentiles of
the population’s fish consumption rates. ‘Distribution’ has a more technical definition in the statistical
literature.
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species. For the less frequently consumed species there may be too few consumption
‘hits’ on the sampled recall days to support a meaningful analysis. The design team
recommends that the questions on the 24-hour recall be constructed to support
estimates of frequency of consumption for a) all species combined, b) anadromous
species, c) freshwater resident species, and d) marine species. The ability to make the
consumption estimates for each of the individual species groups a, b, ¢, and d usingthe
NCI method depends on having an adequate number of respondents who rep@rt eating
from the species group on both of the two 24-hour recall interviews. However, even if
the NCI method cannot be used, the FFQ will be designed to allow calcdlation*ef the
consumption rate distribution for each of the major species, for all speciesscoembined,
and for various groups of species.

The FFQ and the 24-hour questionnaires that will be used to suppart the fish
consumption estimates can be viewed in Appendix A of this,}document.

4.3 Sample Size
Multiple sample sizes were considered, which will vary by Tribe, corresponding to the
following survey components:

e Initial telephone screening operation to identify non-consumers and high
consumers

e Food frequency questionnaireNFFQ)

e 24-hour recalls (15t and 2"%%ecall days)

When adequate population,size allows for sample stratification, some strata (or groups)
of respondents will be sampled at a higher rate than others. For example, when
characteristics offmore frequent consumers or high consumers of fish are identified, a
stratum of these tribal members will be sampled at a higher rate than members not in
this stratum. Currently, the design team recommends that the high or frequent
consumersi\be identified by the initial telephone screen. If one-quarter of the consumer
populatien.consists of high consumers, they may be sampled at four times the rate as
the lowes-level consumers, resulting in more than 50% of the sample consisting of high
consumers. In the statistical analysis following data collection, each sampled high
consumer would carry one-quarter of the weight compared to a low-end consumer in
order to represent the entire population in an unbiased way. However, despite their
quarter-weight, the extra sampling of high-end consumers will provide greater precision
in estimation of the higher percentiles of fish consumption—percentiles of great
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importance in water quality regulation. Also, the over-sampling of high consumers will
provide a better basis for carrying out the NCI method of analyzing the 24-hour recall
data.®

For each sampling operation considered, the driving factor in selection of a sample size
is the trade-off between precision of an estimate—which improves with increasing

sample size—and the mounting cost of a survey as sample size increases.

4.3.1 Screening of Participants

An initial telephone screening call will be carried out to identify any non-censumers of
fish and note reasons for non-consumption (described in more detaildn Section 4.4.1).
Non-consumers will not receive a personal interview.

4.3.2 FFQ Sample Size

Prior to presenting notes on sample size for this survey;y a‘caveat is that the final sample
size will depend on results from the survey pilot testing and telephone screening as well
a critical dependence on resources available to this project to carry out the surveys for
the ldaho Tribes.

The desired effective sample size for the FFQ varies by Tribe. The “effective” sample
size is smaller than the number of individtrals sampled, because high consumers will be
over-sampled in proportion to their numbers in the population.

The proposed sample sizesis,expected, conservatively, to provide an estimated mean
consumption rate (all speeies combined, calculated from responses to the FFQ) that
has 95% probability of falling within 25% of the population mean, and to provide an
estimated 95" perCentile of consumption that has 95% probability of falling within 40%
of the populatign 95% percentile of consumption.

Figure 4-1'shews the relationship between sample size and precision. It is apparent
from the diagram that achieving high precision for the higher percentiles requires quite
largessample sizes.

6 One of the assumptions of the NCI method is that the within-person variance of the logarithm of the
guantity consumed on a day with fish consumption is constant across all levels of consumption. If the
assumption is true, there is no disadvantage to over-sampling high consumers. It may be possible to
check this assumption if there is a sufficient number of respondents with two days of consumption.
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Figure 4-1. Precision of mean and selected\percentile estimates vs. sample size
The upper and lower bounds for each eStimate are expressed as a ratio to the true
value. In 95% of surveys drawn from aspopulation with a lognormal distribution of
consumption rates, the estimated value of the statistic is expected to fall between the
bounds corresponding to the gurvey’s sample size (bounds are approximate from
simulation).

4.3.3 24-Hour Dietary Recall Sample Size

All of the expected’individual respondents will complete the first 24-hour dietary recall
assessment. All of these respondents will have the possibility of selection for the 2" 24-
hour recall intepriew, but the probability of selection will increase with increasing
(grouped) guantity and frequency of consumption as determined from the FFQ. The
goal is"toradjust the net number sampled on day 2 of the recall to yield at least 50
respendents with fish consumption on both days of the 24-hour recall.’

7 The minimum number of respondents—50—who consume fish on both days of the 24-hour recall has
been suggested by Dr. Kevin Dodd, one of the developers of the NCI method. This minimum sample size
is based on the precision of a variance estimate. To put the n = 50 in perspective, standard deviations
(SD) based on 25, 50, or 75 degrees of freedom for samples drawn from a normal distribution would have
95% confidence limits that differ from the estimated SD by no more than 39%, 25% or 19%, respectively.
Thus, n = 50 has an associated 25% level of precision, which is fair (not excellent) precision.
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The implementation team will need to: a) choose a cut-off that defines frequent
consumers in terms of the frequency of consumption (and possibly the quantity eaten
on day 1 of the recall), and b) determine selection probabilities for day 2 of the 24-hour
recall in order to have at least an expected 50 individuals with fish consumption on both
days 1 and 2 of the 24-hour dietary recall. The key parameters in this calculation will be
an estimated survey non-participation rate (refusal, no contact, etc.) projected togherday
2 attempted contact, the percentages of day 1 recall respondents who consupie at
various frequencies, and the day 1 quantity of fish consumed.

As a side note, it is possible that the number of sampled individuals with twe‘recall days
of fish consumption will not be sufficient to yield a meaningful estimate.of the fish
consumption distribution using the NCI method. In that case, the data from multiple
Tribes may be pooled and used with the NCI method, introducing the Tribe as a
categorical covariate or as the person-specific fish consumption rate for the species
group being evaluated. That procedure will yield a distribution for each Tribe. However,
some assumptions about commonality among the dribves of certain statistics of the
distributions will need to be tested and noted.

4.4  Questionnaire Development

A survey questionnaire, provided in Appendix A, was developed to help determine the
fish consumption rate of the Idaho Iribes.*The purpose of the questionnaire is to ask
Tribal members about their dietary patterns and activities related to fish consumption in
the past 24 hours as well as in théypreceding 12 months to determine current fish
consumption rates. This wilkhésaeComplished by conducting two 24-hour dietary recall
interviews (the second of which will be administered after a week, but within four weeks
after the first recall interview) and a food frequency questionnaire, as discussed above.
The second 24-haur recall will be administered to a randomly selected sample of the
first-interview séspondents, weighted toward those determined to consume fish more
frequently, based on the first interview. Data will be collected regarding fish species
consumed \fréguency of consumption, and portion size, with additional information
gathered’about parts eaten, preparation methods, and special events. Data will also be
colleeted regarding changes in fish consumption patterns from the past and
expectations for future consumption to develop a more accurate FCR that is not
restricted by current-day suppression factors.

The questionnaire is written such that the trained interviewer can clearly follow the line
of questioning, read each question verbatim, and record (by check box or circling) the
information given by each respondent in the space provided in a consistent manner.
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Words to be spoken by the interviewer are identified in bold text on the questionnaire,

and each question will be asked in numeric order. Information will only be recorded by
the interviewer. Entry codes, species displays, and portion displays will be used during
the interviews.

Past fish consumption surveys were reviewed, in addition to recent survey
guestionnaires developed by the Center for Disease Control and Prevention (€DC), for
guidance in selecting wording for the current questionnaire. These resourcés arayisted
in Section 7. The questionnaire will be pre-tested (during a pilot survey)fand fevised as
necessary prior to implementation. The questionnaire is organized according to the
following sections, which are discussed in more detail below:

Telephone Screening
Interview Introduction

24-Hour Dietary Recall

Food Frequency Questionnaire
General Information

Second 24-Hour Dietary Recall

ok wnNpE

4.4.1 Telephone Screening

Potential respondents will first be contacted by telephone. The initial phone contact will
provide an opportunity to screen for fish consumers versus non-fish consumers and to
discern why fish is not being gaten, by the non-consumers. For those who do eat fish, an
in-person interview will be seheduled with the respondent for a later date, if they are
willing. The selection (or Rgn-selection) of a tribal member reached through a screening
call will be based on the survey’s progress in filling in the required sample counts for
each population stratum.

Each respondent will have his or her own Telephone Screening Contact Log. The
Telephone'Sereening Contact Log will be maintained separate from the interview forms,
as the‘contact log will provide the only documentation linking the respondent’s name
withthexrespondent’s randomly assigned identification number. Subsequent interview
forms will only include the respondent identification number to maintain confidentiality of
the respondent.

This section of the questionnaire provides statements for the caller (interviewer) to
make over the telephone and a log to record every contact attempt. If multiple attempts
are made, the interviewer placing the call may vary (and may be different from the
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person who ultimately conducts the interview). The Telephone Screening Contact Log
will include the date, day of the week, and time of the call, name and identification
number of the interviewer making the call, results of the call according to the entry
codes provided, and whether or not the respondent consumes fish. If an in-person
interview is scheduled over the telephone, the date and location of the interview will be
recorded on the contact log.

4.4.2 Interview Introduction

The primary in-person interview will begin by documenting basic identifying infermation
about the interview (who, when, where) and introducing the respondent te.the project
and the purpose of the interview. Administrative information will be recorded before (or
as) the interview begins and will include the interviewer’'s nameg”and‘assigned
identification number, the respondent’s assigned identification'aumber (no name), and
the date, day, start time, and location (city, state, and venue) of the interview. After the
administrative information is recorded, the interviewepwill'tead the introductory narrative
to the respondent to formally begin the interview. The*fespondent will be reminded that
that their information will remain confidential. The, primary in-person interview includes
three parts, the 24-hour dietary recall, the FEQ, and"general information. A second 24-
hour dietary recall survey will be conducted foma subset of respondents by telephone.

4.4.3 24-Hour Dietary Recall

Following the introduction, a 24-houndietary recall questionnaire will be administered to
collect information on fish dietary patterns during the previous day. The objective of this
component of the survey is-i@ estimate total intake of fish that was consumed during the
24-hour period prior to theyinterview from midnight to midnight. The interviewer will read
the questions in numeric order and complete the table, entering and circling answers as
provided by the reSpondent.

The primary series of questions relate to the types of fish eaten over the past 24 hours,
the quantity, preparation method, and source of the fish eaten. Once the interviewer has
verified whether the respondent ate fish during the previous 24 hours, the interviewer
willFinguire about fish eaten during each occasion over those 24 hours, including
species type (to be coded later), portion size (quantity), preparation method, and source
of each fish meal or snack consumed by the respondent. Species and portion displays
will be used.
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A representative selection of respondents, weighted toward those identified as being
high fish consumers, will be contacted for a second (separate) 24-hour dietary recall
survey by telephone after a week, but within four weeks after the first interview. The
second 24-hour dietary recall questionnaire will mimic the first, repeating the same
inquiries as administered during the primary 24-hour dietary recall interview. The
method of identifying species and sizing portions on the second 24-hour interview (by
phone) is still being determined, but it is likely that it will use either displays left with,the
respondent at the initial interview or else delivered to the respondent.

4.4.4 Food Frequency Questionnaire

Following the 24-hour dietary recall, an FFQ will be administered 0 collect information
on fish dietary patterns and associated activities over the pastg@ar.The objective of this
component of the survey is to estimate total intake of fish that was,consumed over the
previous 12 months as well as to gather information abaut fishing activities and other
factors that may affect consumption. The interviewer will read the questions in numeric
order and complete the table in the questionnaire.

The first series of questions relate to the species, frequency, and quantities of fish
eaten. If consumption varies with high and Jowseating periods, questions will be asked
for each period. Once the interviewer has verified whether the respondent ate fish
during the previous 12 months, the_ interviewer will inquire about which type of species
were eaten, the number of portions o frequency that each type was eaten, and typical
portion sizes. Species and portiomdisplays will be used.

Information will be gathered regarding parts of fish consumed, methods of preparation,
and sources of fish consumed over the past 12 months. Information will also be
gathered about agtivities associated with fish consumption, including special events,
such as feastss/and eeremonies, as well as fishing activities. Finally, several questions
will attempt to'gather more qualitative data on changes in fish consumption compared to
the past and about intentions for fish consumption in the future.

4 4755, General Information

General information will be collected at the end of the primary in-person interview.
Demographic information will be recorded, including the respondent’s gender, date of
birth, age, height, weight, residence on or off reservation, education level, and
household income. These items are being collected to provide sub-groups for rate-
reporting, to support calculations of rates in other formats (e.g., g/kg-day), or to attempt
to identify characteristics of high vs. low consumers of fish. After the demographic
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information is recorded, the interviewer will ask female respondents about their
breastfeeding history (linkage to child health).

The interviewer will conclude the interview by reading the statements of appreciation,
inquiring about future contact. At that point, the interviewer will record the end time (and
calculated length) of the interview. Following the interview, the interviewer will re¢ord
their opinion of the respondent’s level of participation (cooperation and reliabjlity) and
acknowledge that they recorded the information truthfully and to the best of‘their'ability
by signing an attestation of authenticity.

4.4.6 Photographs and Portion Models

Portion models and graphics (photographs or other representatiohswill be used during
the 24-hour recall and food frequency questionnaires and will he comparable to the U.S.
Department of Agriculture (USDA) portion size booklet (ahd,accompanying measuring
implements) that is used by NHANES for national dietary suweys. These models will
provide a visual display of quantities of fish consumed“during each meal. These models
will be reviewed and tested by the implementation team prior to survey interviews, and
they will be evaluated for usefulness and appropriateéness by the Tribes (and modified, if
needed) during pilot testing of the questignnaire. The portion displays have not been
fully evaluated by the survey team yet, but following are some general considerations in
the selection and use of the final portion displays.

There may be a need to calibrate the portion displays to physical weights of the species
represented and for each specific/portion size shown in the display. Any portion displays
should show the portions‘as agtual (100%) size. If possible, the display should be
shown to the respondent at a distance similar to the distance between a person and
their meal, without being intrusive of personal space. This could usually be
accomplished 8y handing the display to the respondent and asking them to indicate the
particular portigh mark within the display that corresponds to their consumption in
response tQ aguiestion.

Allsportian displays will have a specific code attached to them, and a separate table (to
bewsed during data analysis) will show the volume and/or weight-per-species
corresponding to each portion mark in the display. To maintain efficiency of the
interview, the respondent will answer questions in terms of simple portion marks or
codes on each display, saving the interviewer a table look-up for the species-specific
weight of the noted portion.
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Dishes such as stews, chowders, casseroles, and special composite dishes unique to
the Tribes will have their own portion models to indicate serving sizes. For example,
measuring bowls will be used for respondents to identify portions of liquid dishes (with a
fish ingredient list pre-determined). The survey team will identify the tribal-specific
dishes (only those which include fish as a component) and obtain approximate recipes
for conversion of visual portion sizes to weight of fish by species. Other composité
dishes that are reported will be handled using standard recipes (such as that . gomplied
by the EPA) to convert respondent-reported quantities consumed to weight'ef fish
consumed.

4.4.7 In-House Testing and Revisions of Questionnaire

In order to create the most effective questionnaire, the research™design team identified
the information of interest and crafted an initial design that was,maodeled after other
qguestionnaires from recent, similar studies. Survey research experts from Pacific Market
Research reviewed the questionnaire, along with statistical and subject matter experts.

Prior to widespread implementation, the questionpaire will be administered and tested
among team members for content and length” After"passage of that test, the
guestionnaire will be administered to a small subset of the target population. Following
this “pilot test,” sample respondents will be interviewed about their experience with the
guestionnaire, including:

e Was your overall impreSsion of your interview experience positive or negative,
and why?

e Which questions were ¢hallenging? If any were challenging, what might make
them easier?

e Keeping ipmind that the study topic is fish consumption, are there any questions
that ought to have been asked but weren’t?

e Arethere any questions which seemed unnecessary?

Each<step-arthe process allows for questionnaire revisions as appropriate. Significant
revisions,and/or additions to the questionnaire deserve further testing.

4.4.8 Pilot Testing of Questionnaire and Field Operations

The pilot test will cover most of the survey procedures, including screening, invitation
and first contact, interview using the questionnaires (FFQ and 24-hour recall), field
review and key entry. The persons selected for the pilot test will exercise all dimensions
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of the questionnaire. It is likely that 15-20 persons, at least, will be needed for an
adequate pilot test.

Questionnaires may be revised continuously while the pilot test is underway, but
substantial revisions may require additional pilot interviews to test new questions or new
wording and formats. The following characteristics of pilot test respondents (wha/wilk not
be eligible for inclusion in subsequent sample selection) will be covered.

e Age: elders and younger members

e Gender: males and females

e Lifestyle: modern and traditional

e Fishing: fishers and non-fishers

e Source of fish: primarily eat at home vs. eat out frequently.

e Income: low-income and high-income

e Food preparation: respondents who do and d@ netusually prepare food for the
household

A pilot test respondent may cover more thamione dimension. For example, elder fishers
may contribute to understanding the questiennaire performance on both elders and
fishers. However, other combinations«oficharacteristics with an elder and with a fisher
should also be tested. Additional pilettest participants may be added until the various
dimensions have been fully covered. Buring the pilot test it is important to interview
different types of respondents so that all iterations of the questionnaire can be
addressed. The pilot testghould“include the anticipated final questionnaire as well as
other tools related to it, such as portion size models and photographs.

4.5 IRB Approval

In order to meet accepted standards of protection for survey respondents, we will seek
InstitutionakReview Board (IRB) approval of the survey design. We have identified
Quorum=Review IRB, a commercial IRB service, as a vendor for this purpose. The
process/consists of preparing a set of documents (see list below), working with the IRB
far presreview of the application, revising the application based on the pre-review, and
thensubmitting the revised application for full review.

The following list provides an example of the documents needed for the IRB application;
many forms and examples are available on the Quorum Review IRB website, at
http://www.quorumreview.com/forms/.
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e Submission forms, which include administrative details about the study, study
locations, and study team.

e Study Protocol, including discussion of the purpose and benefits of the study,
potential risks to the respondents, description of the study methods, selection
criteria for respondents, and procedures to protect confidentiality.

e Curriculum vitae (CV) and other credentials of the Principal Investigator (Rl).
Only one Pl is needed for the IRB application if that PI will be responsible for the
protection of human subjects.

e Survey documents, including survey forms, consent forms, ‘and any other written
material which will be provided to respondents.

The goal of pre-review with the IRB prior to full submissi@n4s to improve the quality and
completeness of the submission. Quorum Review provides\a pre-review service for this
purpose. The expected timeline for IRB approval is‘abaut'l week from submission of all
documents, depending on whether the pre-reviewsidentifies any issues. Since this
survey is purely behavioral and risk to the study participants is minimal, we expect that it
will qualify for expedited review.

4.6 EPA Human Subjects Review

In addition to IRB review and approval, the survey will need review and approval from
the EPA Human Subjects Research Review Official (HSRRO). The process consists of
submitting an application@ndsstupporting documents to the HSRRO. The IRB review
and approval is one input te,the HSRRO review process. The HSRRO has final
authority for review of human subjects research supported by the EPA. The following
documents are néeded for submission to the HSRRO; additional documents may also
be requested;

e Application memorandum using a template provided by the HSRRO, which
includes a brief discussion of the value of the research, any risk to the subjects
from the research, and the approach for subject selection and informed consent.

&/ Documents submitted to the IRB, including the study design and survey
documents such as consent forms, survey forms, and recruitment material.

e Documents received from the IRB, such as review comments and letters of
approval or exemption.
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The HSRRO review process takes place after IRB approval and prior to commencement
of the survey.

The EPA provides educational resources for investigators to clarify human subjects
research policies, such as the online tutorial “Human Subjects Research at the
Environmental Protection Agency: Ethical Standards and Regulatory Requirements’at
http://www.epa.gov/osa/phre/phre_course/index.htm. The survey team will pursue
manage the human subjects approval process with EPA.
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This section describes the field operations, including interviewing and contacting
participants, as well as pilot testing and key entry of the questionnaire.

5.1 Interviewing

This section describes the selection and training of individuals who will administerthe
survey interviews; procedures for conducting the interviews; scheduling, menitoring, and
recording interviews; and proper handling of the questionnaires.

5.1.1 Interviewer Selection

Interviewing positions will be filled in collaboration with the Tribalauthorities with
agreement on selection by both parties. Once hired, the interviewers will report to the
survey team. Ideally, each Tribe will recruit or propose two to three individuals for each
interviewer position. Additionally, the survey team hopes thatsthe Tribes will promote
participation in this study, both for respondents and, int€rviewers. For those who apply
for the interviewing position, a survey team staffamember will explain the job duties;
those whose qualifications appear promisingswill besinvited to complete various skills
and aptitude tests that cover:

e Education
o High school diploma onGED
o 9™ grade readinglevel
» Readingssample survey script: silently and aloud
= Comprehension and clarity
e Clerical skills
o Legible hand-writing
o Spelling
o Gfammar
e Employment availability: part-time work for 9-12 months
e { Transportation
o\ 18+ years old
e /Courtesy and professionalism
e Ability to think “on one’s feet” and to adapt to changing conditions
e Good communication skills
¢ Reliability
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e Ability to follow directions, as it is important that surveys be administered using a
common, scripted approach to maximize objectivity and to enhance comparability
of answers.

5.1.2 Interviewer Training

Interviewers will be trained to follow “best practices” when it comes to in-person
interviews. This classroom component of the training is expected to last appreximately
4-8 hours. It will begin with an overview of survey research, including a brief\history of
its utility and the importance of its role. The training will include general and specific
interviewing techniques and skills. In addition to an explanation of the originof this
survey, interviewers will receive survey-related materials and information about the
critical nature of the project. As part of the training, the survey staff will themselves need
some instruction in practices that are acceptable to or unacceptable to Tribal
respondents. These important cultural points will be included in the training.

Interviewers will be exposed to general survey research principles related to
interviewing. Objective data collection will be empghasized, as will the need to listen
closely to what the respondent says and rec@rd it acCurately. Interviewers will learn how
to probe, clarify and check open-ended answers to ensure that they’ve elicited and
captured all relevant information from the reSpondent. Most importantly, interviewers will
participate in a lengthy and in-depth mock-interview session during which the
interviewer works directly with a supegvisor or another co-worker to try out the
guestionnaire and what they’ve learned. The supervisor will provide the interviewer with
challenging but realistic apswers.i0 the questions.

Special attention will be devoted to cultural aspects which might prove challenging
during verbatim administration of the questionnaire. For example, if a respondent does
not understand’a question, a typical interviewing technigue is to repeat the question and
to answer the r€spondent’s inquiries with, “I can’t interpret the question for you. It is
whatever the/question means to you.” If the pilot test uncovers survey items which are
unclear, additional probes and prompts will be developed in order to minimize
inteTviewer interpretations while in the field.

5.1.3 Procedure Manual and Training for Interviewers and Supervisors

All interviewers and supervisors will undergo a comprehensive training prior to
beginning work on this project. The training will include basic and advanced topics
necessary to successfully conduct in-person survey research. Below is an example
agenda for the training sessions which would be required for all interviewing staff.
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e Introduction of survey staff and implementation team
e Project background
e Overview of survey research
e Confidentiality requirements
o Dealing with Personally Identifiable Information (PII)
o What to do if you know the respondent
e Exploration of question types
o Close-ended items
= Numeric items
= Scale items
o Open-ended items
e Importance of precision and accuracy when recording answers
e Objective research: non-bias by interviewer
e Techniques to probe and clarify
e Building rapport with respondents
o Being courteous and respectful
o Addressing challenging respandents

= Older
» Hard-of-hearing
=  Angry

e Review of questionnaire
e Quality control measures
o Self-monitofing
o Supervisor/data’entry controls
o Call-backs"and verification
o Statistical tests
e Produttivity targets
e Logisties related to appointments, survey administration, etc.
o'\ Reimbursement for expenses
o Contact information for all staff

5.1.4" Scheduling and Monitoring Interviewers and Activities

The process for assigning in-person interviews will be administered by the survey
team’s scheduler, who, initially, will be an employee of Pacific Market Research—one of
the three firms which will be carrying out the survey implementation work. The
scheduler will work closely with the interviewers to ensure that the in-person interviews
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are scheduled only during hours when the interviewers are available. Over time, some
or all of the scheduling responsibility might be transferred to the interviewers with
continued monitoring by the survey staff. Based on the estimated interview length, we
anticipate that it will be possible for an interviewer to complete two interviews per day.
This is expected to be the target quota for the interviewers, given the length of the
interviews and activities associated with each interview. This depends on many facters,
including the distance that the interviewer must travel, road conditions, and whetheg the
respondents show up when agreed. We recommend setting a target of at Iéast one half
of all interviews being conducted at a central location on each reservatian.

Consideration will be extended for respondents with mobility problems,.ensuring that
their responses are gathered even if they are homebound. Acgbunting for respondent
availability and interviewer workload, interviews will be scheduled seven days a week
starting as early as 8:00 a.m. with no interview beginninglater than 8:00 p.m. To the
extent possible, a primary goal is to minimize respongent hurden; one way to do this is
to offer an assortment of times and convenient locations for the interviews.

Any issues of calendar sensitivity (such as ayoiding®or minimizing interviews on
Sundays or special occasions) will be addressed in conjunction with the Tribes prior to
the commencement of interviewing. The survey implementation team will work with the
Tribes to jointly design an initial approaen™o respondents that is consistent with the
Tribes’ way of carrying out activities ‘and Is also consistent with accepted scientific
survey practice.

5.1.5 Recording Interviewer Responses

Interviewers will record interview answers on the hardcopy questionnaire. They will also
record start date,the start time, the completion date, and the end time. Writing will be
tidy and easilysfeadable. Stray marks or mistakes will be corrected as necessary prior to
handing off thegcompleted questionnaire for data entry.

During data ‘entry, the entry staff will review the questionnaires as they enter them. If the
superyisor or the data entry personnel observe missing data or other problematic
aspects with the questionnaire, it will be referred to the original interviewer for review
and correction as appropriate.

5.1.6 Integrity and Handling of Questionnaire Hardcopy

The completed questionnaires will be protected by interviewers until the questionnaires
have been delivered to the data entry staff or a secure holding area. Questionnaires
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must not be left out where non-survey staff might gain access to them. Instead the
guestionnaires should be kept with the interviewer, within his/her physical control, or in
a locked area prior to handing off to data entry.

5.2 Contact with Respondents

Respondents will first be contacted by mail and/or Tribal newsletter to introduce the
project in general. Respondents will then be contacted by telephone, followedédby a
selection of those respondents who are willing to participate in the in-person
interview(s).

5.2.1 Initial Contact by Mail and Telephone

Initial contact with respondents will be by letter or postcard, alerting respondents that
the survey is forthcoming and that their opinions are importanty Follow-up contact will
occur via telephone (up to 15 call attempts before assigning,a record as deceased or
otherwise ineligible). During the telephone call, respondents will be screened for fish
consumers versus non-fish consumers, and an attempt will be made to schedule an

appointment for an in-person interview with fish eonsamers.

The implementer will coordinate with individuahTribes to identify motivating factors such
as incentives or other valuable rewards{for prospective respondents. EPA funds cannot
be used for remuneration but we strongly*recCommend providing a token of gratitude in
order to establish good will and boost,the response rate. Without incentives there is
danger of survey failure due tg a lew response rate. If the main motivation for the
respondents in this projectsissassense of altruism, it is all the more important that the
interviewers are extremely,assertive and persuasive in convincing prospective
respondents to participate. In order for the survey to be successful, the Tribal
leadership will negd to play a central role in informing the Tribe about the survey and
promoting cogperatien with the survey.

When contacting respondents by telephone, some individuals are expected to refuse to
participate. The initial counterpoint to a respondent refusal is to explain the importance
of theyrespondent’s opinions and experiences in the study, sharing with him/her how the
results'will benefit the Tribes and community. If he/she still refuses, the interviewer will
put the number back in the system, allowing several days to pass before attempting the
number again. Call-back conversion attempts are often handled by “conversion
experts,” different from the original interviewer, which may be applied as necessary.
Interviewers will use standard survey research practices to try to convert initial refusals
to cooperative participants.
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5.2.2 In-Person Interviews

Data collection will take place either in the respondent’s home or other private place, or
in a central, public location. Part of the goal of the research is to promote a feeling of
confidence and good will among the prospective respondents in order to conduct as
many completed interviews as possible. To this end, we recommend conductingghe
interview in a location where the respondent feels comfortable and safe. The ifterviewer
will either meet the respondent in a mutually agreed location or go to the respondent’s
home. Background materials relevant to the survey will also be providedto the
respondent in advance.

At each interview’s conclusion, the interviewer will graciously thiank the respondent for
his/her time, reiterate the importance of the study results, and'guickly review the
guestionnaire so that the interviewer may administer follew-up questions for any items
which have missing information. To the extent possibley intep/iewers will record
interview feedback from respondents. This includes, praise and complaints from
respondents. Feedback will be provided to the seheduler or the supervisor at the end of
each day. Interviewers are required to providé the otitcome or disposition of each
interview attempt as soon as possible after thesattempt or at the conclusion of each day,
whichever comes first. The disposition will be recorded in a master database so that the
result is available for immediate and lateranalysis.

5.2.3 Follow-up Call and Re-Interview

For quality control purposesyWe recommend a follow-up call to every respondent. The
follow-up call or verification call is intended to provide a double-check of the interview.
Some respondents who receive a follow-up call will merely be asked whether they
participated in the(Survey. But a sub-sample of the entire group will be asked to validate
their data. By asking,some of the same questions again, the researchers can test the
reproducibilitysef the data. The questions will be selected to represent major sections of
the questionpaire and will avoid questions with complex or long lead-in development.

5.3, Tibal Collaboration in Field Operations

It Is,recommended that a primary technical contact for survey operations be identified by
each of the Tribes. This contact person will be responsible for collaborating with the
survey implementation team, providing access to the Tribal facilities for conducting
interviews, assisting with the logistics of contacting and following-up with survey
participants, and keeping the Tribal leadership and membership informed of the status
of the survey.
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To create and roll out a successful survey, it is critical to obtain Tribal support initially,
particularly Tribal leadership, and to develop and maintain the relationship and support
throughout the project. From the implementation team this requires familiarity with
guantitative survey research as well as cultural sensitivity. The implementation team
must be available to the Tribal representatives to address any outstanding survey
issues. Two-way communication is crucial.

5.4 Key Entry of Questionnaire, Validity Checks, and Storage

Data collection will be conducted with hard copies of the questionnaire. After the data
have been recorded on the questionnaire, information will be keypunched or entered
onto digital media. This provides an extra level of redundancy @S'well, as, and more
importantly, an automated method of organizing and eventually,analyzing the data.

Many data entry software packages are available angdrthey,allow quick, efficient, reliable
and secure data entry. Some of these include: SPSS*Data Collection Data Entry, Voxco
Interviewer Suite/Command Center, EpiData Software, SurveyAnalytics iPad Survey
Tool, snap Surveys, Confirmit and even Excel. Pricifg varies depending on the vendor
and the type of solution, from many thousandswof dollars to a nominal (or even no) fee
for open source applications. Each software package has its benefits and drawbacks,
but for this project we recommend SPSS Data Collection. For security purposes,
sample files and data files shall be encrypted.

Best practices demand that-data.entry is verified. This can be accomplished by spot-
checking randomly selected data points in every n" interview or entering all responses
for every n interview twice. The most reliable way to check the accuracy of the data
entry is to perforgi’100% verification. This means that all data points for every interview
are entered twiCe. Wie strongly recommend 100% verification.

To effect reliable data verification, two or more parties will be involved in the process.
An initial keypunch operator enters the data for one interview; it is verified (re-entered)
bys/a-different keypunch operator. Each record or line of data related to the
guestionnaire is checked against its respective original record. If discrepancies are
found, a supervisor or other staff member will review both of the electronic records and
the hard copy of the questionnaire to determine which data entry point is correct.

Error rates will be tracked among survey responses in general and also by cross-
tabulating responses by various demographic or other information, and looking for
anomalies or statistically significant differences.
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5.4.1 Field Validity Checks and Re-interview

Of the many places where an error can be introduced into the data, the collection point
is among the first. A typical way to test for interviewer errors is to re-contact some
respondents and re-ask several questions. Due to the additional burden on respondents
during this follow-up process, it's unrealistic to administer the entire interview again;
instead a subset of questions may be asked to validate the data recorded by the
interviewer. Not all respondents will be re-contacted. In the event that significant
differences are found (between the originally recorded answers and the fvalidation
answers), the interview for that respondent will either be discarded or a new/nterviewer
will be sent to administer the full questionnaire again. Each interviéwer’s work will be
evaluated for consistency and accuracy. Selected questions will'be re-asked of a
selected sub sample.

5.4.2 Handling Missing Values

Missing survey data, whether because of survey desigh problems, interviewer error,
respondent misunderstanding or simply refusal te answer questions, can be problematic
for any project. Ideally there will be no missipng data™In the event that a record is
missing some of its data—and it is due to_respendent-caused factors—there are several
acceptable steps for adjusting the data to accommodate missing values. By using data
analysis software we can impute new valtes where once the data were missing. That is,
based on the values in other, similarcases, data can be pushed into the records which
had missing data. The replacgment data might be based on copying a value from a
random case, mean substitution, regression, or multiple imputation. Generally, the most
robust method is with multipleimputation; we recommend using multiple imputation for
this project. This will be implemented during analysis.

5.4.3 Namingfandistorage of electronic files

Data files will'he stored and named according to the specifications of the selected data
entry softwarewGenerally the file name suffix should be a concise but descriptive
annotation of the file’s contents and the date of last revision. For example, a data file
creatediin Excel which holds information about the a Tribe should be named
fish,_consumption_TribeName_2014 04 _23.xls, where “fish_consumption” describes
the study, “TribeName” identifies the specific Tribe and “2014_04_23” is the date that
the file was last modified. In most cases the file extension will depend on the data entry
software. Some systems do not allow long file names. In this case, the file name will be
shortened to convey as much information as possible without exceeding file-naming
rules for the respective operating system.
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5.4.4 Back-up and Transfer Protocols

Data back-ups shall be completed on a basic grandfather-father-son rotation schedule.
Backups will be completed daily, weekly, and monthly. Media for daily back-ups are
rotated daily, weekly back-ups are rotated weekly, and monthly back-ups are rotated
monthly. For example, a back-up is completed each day. After the initial back-ups
additional back-ups will be incremental (i.e., backing up only the files which hayve
changed since the previous back-up).

The transfer of files which contain Personally Identifiable Information (PIDworProtected
Health Information (PHI) shall be conducted via secure messaging orvia a Secure File
Transfer Protocol (SFTP) site. Sensitive data must not be transfitted via “regular” e-
mail or other unsecured means.

5.5 Sensitive Information

During the administration of this survey, the Tribe willproyide information about their
membership. Some of this information is considéred “sensitive information” and must be
protected from disclosure. Sensitive information incltdes PIl and PHI. Various laws and
regulations affect the handling of PIl and RHI.

5.6 Confidentiality and Data Managemtent

Tribal Committees and the Tribal Office of Legal Council will be included in discussions
and plans to maintain the confidentiality of the data during the survey operation. All
survey staff will be requiredstQ sign a Proprietary Information Agreement and a Non-
Disclosure form prior to gaining access to private or sensitive information and certainly
before beginning work on the data collection. The agreement will include confidentiality
during the intervietvs and confidentiality of the survey results.

5.6.1 Confidentiality of Hardcopy and Electronic Files

Hardcopy questionnaires, with data on them, whether completed or not, must be stored
in a seécure location if they include PHI or PIl. A secure location is an area that cannot
beseasily breached by the public or by non-authorized personnel. An example of a
seeure location is within a safe, a locked filing drawer or sometimes a locked office.
However, a locked office is often insufficient as custodial staff or other workers might
have access to the area.

Data files which contain PIl or PHI shall be stored on secure password-protected
devices. In this case a password-protected device is an electronic medium which
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requires a unigue username (not shared among users) and a strong password in order
to access the file. The strong password should include a combination of alphanumeric
characters, with uppercase and lowercase letters and numbers. The file should be
encrypted using at least AES 256-bit security.

5.6.2 Communicating Confidentiality to Participants

Respondents will be informed in advance and again at the beginning of the intérview:
that their survey responses will remain confidential and that all research results will be
reported in an aggregate manner. No individually-identifiable data or angwers will be
shared with anybody outside of the survey staff. The respondents will be*assured that
they can safely and honestly answer the questions, since they williremain anonymous
after completion of the interview. Respondents will be advisedthat,asFreedom of
Information Act (FOIA) request might nullify the study sponsor's promise of
confidentiality. However, the usefulness of the data, on an individual level is dubious: a
FOIA request is unlikely to affect divulgence of individaal Tafofmation.

The survey will not proceed on administering any,intesviews with tribal members until
confidentiality agreements are in place between the*Tribes and EPA and the survey has
received both IRB and EPA Human Subjects approval.
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This section discusses the methods for analyzing data collected from the FFQ and 24-
hour dietary recall surveys, as well as final reporting and completion of the study.

6.1 Analysis of FFQ results

The data collected from the FFQ will enable a fish consumption rate (g/day) totbe
determined for each sampled individual. For an individual, the rate can be determined
for each species or species group (anadromous, resident freshwater, and marine).
Briefly, an annual amount consumed arising from consumption in a particular season
can be calculated per species from the typical portion size (grams) consumed for that
species multiplied by the frequency of consumption, then multiplredy the duration of
the season (or period). The sum of this total seasonal quantityifor the two seasons
yields an annual quantity. Secondly, the amount consumed (grams) in ceremonial or
special events can be calculated from the typical consumption amount at those events
multiplied by the number of such events attended peryear by the individual. This can be
added to the total amount for two seasons to yield a tetal consumption for a year.
Division by 365.24 days (taking into accountdeap years) will yield a daily amount in
grams per day for the given species. The dailjsconsumption rate for a species group
can be calculated for an individual by summing the daily rates for the individual species
included in the group. Some selected analyses can be carried out to express
consumption rates in grams per kilogram of body weight per day (g/kg-day),® since
some consumption studies reportsates in these units.

The computation of means, medians and other percentiles will need to take into account
any stratification and weighting used in the sampling, as well as any correlation among
respondents’ datadintroduced by the occurrence of two sampled adults in the same
household.

Quantities teperted for each Tribe will be accompanied by appropriate indications of
uncerainty and, where applicable, an estimate of variation across individuals. Means
reported, for fish consumption rates or for other variables will be accompanied by
standard deviations along with a notation of the weighted and unweighted sample size
underlying the calculation. Other estimated quantities (aside from means), such as
percentiles of the fish consumption distribution, will be reported with standard errors
and, for rates that are likely to be considered for setting water quality standards or other

8 Body weight data will be collected with general demographic information during the in-person interviews.
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regulatory actions, the estimate will be accompanied by 95% confidence intervals.
Again, for percentiles and other quantitative estimates, any underlying weighted and
unweighted sample size will be noted.

There are several methods available for computing percentiles of an empirical
distribution. See Hyndman and Fan (1996), for a discussion of the different methods.
The design team recommends the calculation of type 7 percentiles, as noted_iq the
Hyndman article.

A number of other quantities and responses are collected in relation_to the=FQ. These
guantities will consist of continuous variables (such as age) and categarical variables
(such as gender or education). The continuous variables can b€ Summarized by means
(and medians if there are highly skewed distributions), standard deviations, minimum
and maximum values and, if appropriate, standard errorg? Categorical variables can be
summarized by percentages per category. The total sample size underlying each set of
summary statistics for variables will also be shown:

Confidence intervals (95% level) for the varigus statiStics can be calculated by several
methods. The choice of method depends.heavily on the distribution of the values used
to calculate the statistics and on the sample size. For the larger sample sizes (e.g., over
100), the nonparametric Bootstrap will‘ustrally work well for the mean, median and
percentiles near the median, but other methods may be needed for the higher
percentiles. (The Bootstrap méthod will need to be adapted to the particular weighting
and stratification scheme usedvaccording to Tribe.) Experiments with the Bootstrap for
95% confidence intervalsfor various percentiles or the mean from random samples
from a lognormal distribution show less than 95% coverage for samples sizes of the
magnitude discuss€ed in this report. For the 90" and 95" percentiles (and possibly other
nearby percentiles),\apon-parametric confidence intervals can be based on the ranking
method described by Hollander and Wolfe (1999).

Alternativelyy if the distribution appears close to the lognormal or another distribution
that"eambe specified in closed form, the parametric bootstrap can be used. For
example, a lognormal distribution can be fitted to the data (taking account of weighting)
and the bootstrap algorithm can be applied to calculate percentiles for samples drawn
from the fitted distribution, again taking account of weighting and stratification. In fitting
a distribution to the data, another method that may be useful is to fit a broken-stick
spline to the Q-Q plot (using normal distribution quantiles). The parametric bootstrap
can then be carried out with the fitted distribution.
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6.2 Analysis of 24-hour Recalls

The 24-hour recall data will be analyzed using the “NCI method,” when possible. An
example of analysis of fish consumption data using the NCI method, along with a
heuristic description of the method can be found in Polissar, et al., 2012. Dr. Kevin
Dodd of the NCI, one of the developers of the method, has offered to assist in
implementation of the method for the Idaho Tribes. The implementation team,Statistieian
will be in touch with Dr. Dodd to carry out this work. Helpful references for this method
can be found in Tooze, et al., 2006; Dodd, et al., 2006; and Kipnis, et al{; 20Q9% An
excellent series of webinars, including a talk and materials by Dr. Janet Teeze on the
NCI method, are available at http://riskfactor.cancer.gov/measurementerror/. The SAS
software for the method is available from Dr. Dodd at NCI and4t Will'need to be adapted
to this specific survey methodology. Confidence intervals are not provided by the
methodology, but they may be computed by some potentially computationally extensive
methods.

As noted previously, there may not be a sufficient sample size of respondents with two
fish consumption days from the two 24-hourgecall interviews to support the NCI method
for each of the Tribes considered alone. In.thatcase, it may be possible to estimate fish
consumption rates for a Tribe by pooling data with other Tribes (for this purpose alone)
and then using a covariate or covariates to"generate a unique Tribal distribution of
consumption rates. The covariate might be either a Tribal indicator variable or else the
respondent-specific consumption rate from the food frequency questionnaire.

6.3 Reporting of Resuilts

The results of this survey are likely to be used for years ahead, if not decades, therefore
a very complete report will be prepared. Some of the tribal fish consumption surveys in
the Pacific Nosthwest continue to be used for environmental regulation more than 20
years after their completion. This survey will likely also have that long-term utility.

In addition to the report describing the methods and results of the survey, the
implementation team may also prepare a short procedural history of the survey,
including lessons learned and changes in design made during the survey operation.
Such a report will help users of the results to understand the context of data collection
more thoroughly.
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The suggested format for the report on suppression and quantitative rates is the
commonly used sequence of:

e Executive summary

e Introduction (including background and motivation)

e Methods (including methods for survey design, survey operations, and statistical
methods for data analysis—for both the heritage rate study and the current
consumption survey)

e Results (extensive tables and displays along with textual commentary) on the
heritage rate study and the current consumption survey

e Discussion (including main findings, comparison of the rates from-the FFQ and
the NCI method, strengths, weaknesses, remaining ungertainty, potential
applications of the results in water quality regulation andwconclusions)

e References

e Appendices (including more detailed tables than_presented in the body of the
report, technical notes, and other supportingwaterial)

e Acknowledgments (thanking, in particular, tibal council, tribal respondents and
tribal staff)

The heritage rate study will fit into this framework as well, as part and parcel of the
report. There have been many studies 6f historic rates and suppression in the past, but
their isolation from a report on currentrates may have denied them the attention they
deserve. The primary quantitative tesults from the heritage rate study are likely to be
mean (average) consumption,perday with a plausible range bracketing the mean. To
the extent possible, the rates will be categorized by broad species groups.

The methods segtion of the report can include plain-language description of methods,
but highly techhical material will be placed in the appendices. This should be a report
whose main body is very readable by Tribal leaders and managers, environmental
scientists, political leaders, regulatory staff, and anyone with previous exposure to the
topic:

Theymain results such as the mean, median, and percentiles of fish consumption for all
species combined and for various species groups can be presented in tabular and
graphical format in the main body of the report. The various rates can be presented for
age, gender, income and educational attainment groups, but more detailed tables (e.qg.,
with more percentiles, more sub-divided groups, and with confidence intervals) can be
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presented in the appendices. The implementation team should keep in touch with the
team conducting the surveys for the State of Idaho and attempt to include tables in the
report that have comparable species and demographic groups as the main tables of the
State surveys.

The State of Idaho will be surveying anglers (in addition to their survey of the gegeral
population) and the Tribes’ reports can also report on Tribal anglers who are sampled
within the survey process. The anglers may be defined by, for example, having fished at
least a certain number of times during a defined period (using questions{included in the
in-person interview). The extent of results reported for anglers will depentkon the
number of anglers encountered.

6.4 Peer Review

The design team recommends that a technical peer review panel be convened. The
topic of fish consumption rates is controversial, and there‘are’always opportunities for
mistakes in a survey as large and complex as this @n€. The panel may consist of an
environmental scientist familiar with issues in fisheries and fish consumption, a PhD-
level statistician familiar with surveys, a sciegtist familiar with reconstruction of heritage
consumption rates, and a support or referencesperson who is familiar with the use of
FCRs for environmental regulation.

6.5 Archiving, Ownership, Sharing of Data

The EPA management staff fgr this project will be communicating with the Idaho Tribes,
with this design team, andswithhother EPA staff to develop a globally satisfactory policy
for confidentiality and ownership of, access to, and potential sharing of the data
developed from this survey. The design team has provided input on this process and
various issues related to this topic. The formal agreement on ownership of current and
future access 10 the'survey electronic and hardcopy data will be an agreement between
EPA and the Tribes, it is anticipated. A survey team representative(s) may also be a
signer — in‘thewole of one implementing parts of the agreement. The survey team will
request to review and comment on any proposed agreements to ensure that there is
compatikility between the agreements and survey operations, planned data analysis,
and final reporting.

Undoubtedly the results of this survey will be a precious resource for the Tribes and
others, documenting the status of fish consumption and factors affecting it both
historically and at this time. Future aspirations for fish consumption are also covered.
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Given the present and future importance of the survey results, it will be important to
archive the material carefully. The quantitative data should be saved in electronic
system and text files, accompanied by data dictionaries, including the name of each
variable (field), its definition and meaning, file position and width, and codes used with a
definition of each code. At least two copies of the files should be kept on external media
and the two or more sets of files should be maintained in widely separate locations o
avoid common loss in case of a disaster. At least annually (signaled by a tickler file)
copy should be made of each set of files (and verified) to avoid loss throughyphysical
deterioration of media. As storage modes change over time (e.g., the pdst transition
from tape to disc), the storage mode of the survey files should be kept upste/date.
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The survey design team coordinated with the Idaho Tribes, EPA, and the State of Idaho
to develop this survey design. Various resources were compiled and reviewed as much
as possible to support design development.

7.1 Names and affiliation

The survey design was conducted as a collaboration between The Mountain-Whisper-
Light Statistics (TMWL) and RIDOLFI Inc., with support from Pacific Market Research
(PMR), and consisted of the following key team members:

e Dr. Nayak Polissar of TMWL

e Dr. Derek Stanford of TMWL

e Callie Ridolfi of RIDOLFI Inc.

e William Beckley of RIDOLFI Inc.
e Kiristin Callahan of RIDOLFI Inc.
e Anthony Salisbury of PMR

7.2 Acknowledgements

The survey design team would like to,thank the Tribal Council members, technical and
administrative staff, and other Tribaltepresentatives from the Idaho Tribes for their
support and input during the design phase.

7.3 Resources

A list of resources pertinentit@ developing and implementing a FCR survey is presented
below, including agency’guidance documents, existing surveys and methodology
reports, and traditional lifeways and suppression studies. These resources, in addition
to the referenCes cited within this design report (Section 8), will provide additional
guidance, tackground information, and research to support implementation of the
surveys

7¢3.1 ‘Guidance, Regulations, and Other Agency Reports

Idahe’Department of Health and Welfare (IDHW). 2013. Eat Fish, Be Smart, Choose
Wisely, A guide to Safe Fish Consumption for Fish Caught in Idaho Waters.
Bureau of Community and Environmental Health.
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U.S.

u.S.

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

Environmental Protection Agency (EPA). 1998. Guidance for Conducting Fish and
Wildlife Consumption Surveys. Office of Water. EPA-823-B-98-007. November.

Environmental Protection Agency (EPA). 2000a. Methodology for Deriving Ambient
Water Quality Criteria for the Protection of Human Health. Office of Water, Office
of Science and Technology. EPA-822-B-00-004. October.

Environmental Protection Agency (EPA). 2000b. Guidance for Assessing Chemical
Contaminant Data for Use in Fish Advisories. Volumes 1-4. Office of Water.
EPA-823-B-00-007. November.

Environmental Protection Agency (EPA). 2002. ColumbiasRivernBasin Fish
Contaminant Survey, 1996-1998. EPA Region 10. EPAQ10-R-02-006.

Environmental Protection Agency (EPA). 2006. Paper,on Tribal Issues Related to
Tribal Traditional Lifeways, Risk Assessment, and Health & Well Being:
Documenting What We’ve Heard. The National EPA-Tribal Science Council.
April.

Environmental Protection Agency (EPA). 2007. Framework for Selecting and Using
Tribal Fish and Shellfish Consumption Rates for Risk-Based Decision Making at
CERCLA and RCRA CleanupsSites in Puget Sound and the Strait of Georgia.
EPA Region 10. August.

Environmental Proteetion'/Agency (EPA). 2013a. Human Health Ambient water
Quiality Criteria and Fish Consumption Rates Frequently Asked Questions.
January. Available online:
http://water.epa.gov/scitech/swguidance/standards/criteria/health/methodology/in
dex,cfrmy

Environmental Protection Agency (EPA). 2013b. National Rivers and Streams
Assessment 2008-2009, A collaborative Survey, DRAFT. Office of Wetlands,
Oceans and Watersheds, Office of Research and Development. EPA/841/D-
13/001. February 28.

Environmental Protection Agency (EPA). 2013c. Fish Consumption in Connecticut,
Florida, Minnesota, and North Dakota. Office of Research and Development.
EPA/600/R-13-098F. August.
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U.S. Environmental Protection Agency (EPA) and Toxicology Excellence for Risk
Assessment (TERA). 1999. Comparative Dietary Risks: Balancing the Risks and
Benefits of Fish Consumption. Results of a Cooperative Agreement between
EPA and TERA. August 6.

7.3.2 Fish Consumption Surveys and Survey Methodology

Columbia River Inter-Tribal Fish Commission (CRITFC). 1994. A Fish Consumption
Survey of the Umatilla, Nez Perce, Yakama, and Warm Springs Tribes of the
Columbia River Basin. Technical Report 94-3. October.

Freimund, J., M. Lange, and C. Dolphin. 2012. Lummi Nation S€afoed Consumption
Survey. Water Resource Division, Lummi Natural Resources Department.
Prepared for Lummi Indian Business Council. August, 31.

Groves, R.M., F.J. Fowler, Jr., M.P. Couper, J.M. lepKowski, E. Singer, and R.
Tourangeau. 2013. Survey Methodology, 2™ Edition.

Harper, B.L, B. Flett, S. Harris, C. Abeyta,.and\E. Kirschner. 2002. “The Spokane
Tribe’s multipathway subsistence exposure scenario and screening level RME.”
In: Risk Analysis. 22: 3, 513 _- 526.

IDM Consulting. 1997. Establishing Alaska Subsistence Exposure Scenarios. ASPS
#97-0165. Prepared-feriAlaska Department of Environmental Conservation.
September 1.

Kissinger, L., 2020. “Development of a computer-assisted personal interview software
system for collection of tribal fish consumption data.” In: Risk Analysis. 30: 12,
1833-1841.

Landalt, M.L} F.R. Hafer, A. Nevissi, G. van Belle, K. Van Ness, and C. Rockwell. 1985.
Rotential Toxicant Exposure Among Consumers of Recreationally Caught Fish
from Urban Embayments of Puget Sound. Memorandum to Pacific Office,
Coastal and Estuarine Assessment Branch, Ocean Assessments Division, Office
of Oceanography and Marine Assessment, National Ocean Service, National
Oceanic and Atmospheric Administration (NOAA). November.
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Landolt, M.L, D. Kalman , A. Nevissi, G. van Belle, K. Van Ness, and F. Hafer. 1987.
Potential Toxicant Exposure Among Consumers of Recreationally Caught Fish
from Urban Embayments of Puget Sound: Final Report. Memorandum to Pacific
Office, Coastal and Estuarine Assessment Branch, Ocean Assessments Division,
Office of Oceanography and Marine Assessment, National Ocean Service,
National Oceanic and Atmospheric Administration (NOAA). April.

Mayfield, D.B., S. Robinson, and J. Simmonds. 2007. “Survey of Fish Consumptien
Patterns of King county (Washington) Recreational Anglers.” In: Jourpal of
Exposure Analysis and Environmental Epidemiology. Natural Publishing Group.
17:7,604-612. February.

McCallum, M. 1985. Seafood Catch and Consumption in Urban Bays of Puget Sound.
Washington State Department of Social and Health Services. January.

Merrill, T. and M. Opheim. 2013. Assessment of Cegk“Inlgt Tribes Subsistence
Consumption. Revised. Seldovia Village TibeJEnvironmental Department.
Prepared for the SVT Council. May 20"

Murray, D.M. and D.E. Burmaster. 1994. “Estimated Distributions for Average Daily
Consumption of Total and Self-Gaught Fish for Adults in Michigan Angler
Households.” Revised. In: Risk Analysis. 14: 4, 513-519. February.

Ochsner, Jean. 1996. Technical.Memorandum on the results of the 1995 Fish
Consumption and Recreational Use Surveys — Amendment No. 1. Memorandum
to Chee Choy. Adolfson Associates, Inc. April 19.

Patterson, R.Ef, A.RyKristal, L.F. Tinker, R.A. Carter, M.P. Bolton, and T. Agurs-Collins.
1999. Méasurement Characteristics of the Women’s Health Initiative Food
Frequeney Questionnaire. Ann Epidemiol.1999;9(3):178-187.

Pierce, . 1981. Commencement Bay Seafood Consumption Study. Preliminary Report.
Tacoma-Pierce County Health Department. December.

Polissar, N., M. Neradilek, A.Y. Aravkin, P. Danaher, and J. Kalat. 2012. Statistical
Analysis of National and Washington State Fish Consumption Data, DRAFT. The
Mountain-Whisper-Light Statistics. September 18.
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Prentice, R.L., Y. Mossavar-Rahmani, Y. Huang, L. Van Horn, S.A.A. Beresford, B.
Caan, L. Tinker, D. Schoeller, S. Binghamy, C.B. Eaton, C. Thomson, K.C.
Johnson, J. Ockene, G. Sarto, G. Heiss, and M.L. Neuhouser. 2011. Evaluation
and Comparison of Food Records, Recalls, and Frequencies for Energy and
Protein Assessment by Using Recovery Biomarkers. Am J Epidemiol.
2011;174(5):591-603.

RIDOLFI Inc. (Ridolfi). 2007. Yakama Nation Exposure Scenario for Hanford, Site,Risk
Assessment. Prepared for the Yakama Nation ERWM Program. September.

Ruffle, B., D.E. Burmaster, P.D. Anderson, and H.D. Gordon. 1994. “Lognormal
distributions for fish consumption by the general U.S. peptiation.” In: Risk
Analysis. 14: 4, 395-404. January 3.

Sechena, R., C. Nakano, S. Liao, N. Polissar, R. LorenzanasS. Truong, and R. Fenske.
1999. Asian and Pacific Islander Seafood Censumption Study. EPA
Environmental Justice Community/University. EPA 910/R-99-003. May 27.

Singer, E. and C. Ye. 2013. “The use and.effeets of incentives in surveys.” In: The
ANNALS of the American Academy of Political and Social Science. 645: 112.

Spokane Regional Health District. 1998. 1998 Fish Consumption Survey.
Assessment/Epidemiology ‘€enter. Prepared for the Washington State Attorney
General’s office ang-thenDepartment of Ecology.

Sun Rhodes, N.A. 2006.,Fish Consumption, Nutrition, and Potential Exposure to
Contaminafnts Among Columbia River Basin Tribes, A Thesis. Prepared for
Departpient of Public Health and Preventive Medicine, Oregon Health and
Science@University. April.

Suquamish Tribe. 2000. Fish Consumption Survey of the Suquamish Indian Tribe of the
Rort Madison Indian Reservation, Puget Sound Region. Port Madison Indian
Reservation, Fisheries Department. August.

Towksjhea, A., S. Iwenofu, L. Kissinger, and A.H. Williams. RARE Project Tribal
Seafood Consumption Survey Software. Quinault Indian Nation.
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Toy, K.A., N.L. Polissar, S. Liao, and G.D. Mittelstaedt. 1996. A Fish Consumption
Survey of the Tulalip and Squaxin Island Tribes of the Puget Sound Region.
Department of Environment, Tulalip Tribes and Mountain-Whisper-Light
Statistical Consulting. October.

Tran, N.L., L.M. Barraj, X. Bi, L.C. Schuda, and J. Moya. 2012. “Estimated long-i€rm
fish and shellfish intake—national health and nutrition examination suryey. \lw:
Journal of Exposure Science and Environmental Epidemiology. Nature America.
23, 128-136. October 10.

U.S. Department of Health and Human Services. 1989. The Relationship of Human
Levels of Lead and Cadmium to the Consumption of Fish Gaught in and Around
Lake Coeur D’Alene, Idaho. Final Report. Agency for Texic Substances and
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