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» Issues remaining
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Introduction

The Oregon Fish and Shellfish Consumption Rate Project (FCR) is a collaborative effort of the

Oregon Department of Environmental Quality (DEQ), the Environmental Protection Agency
(EPA), and the Confederated Tribes of the Umatifa Indian Reservation (CTUIR) to review
Oregon’s fish consumption rate, which is one variable used to calculate water quality criteria

that are protective of human health.

The Hurman Health Focus Group (HHFG) is a technical group of experts with experience in the
areas of toxicology, risk assessment, public health, biostatistics, and/or epidemiology. The
HHFG was formed to advise DEQ on the human health issues related to this project (specific
issues outlined below). In their work, the HHF G was charged to address only the science and
not the policy components of the issues they discussed

Human Heaith Focus Group members

Comitient: Look for more common
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Name Affiliation

Dave McBride Washington State Department of Health

Sue MacMillian URS Corporation

John Rothlein, PhD Orzgon Health & Science University

Ken Kauffinan Oregon Department of Human Services

Elaine Fastman, FhD | University of Washington

Pat Cirone, PhD | Retired Federal Scientist, Affiliate of University of Washington

A. Selection of Human Health Focus Group members

The members of the HHFG were sefected from nominations received from the project’s
Core Team. The Core Team is a group of about 40 individuals and organizations that are
either directly affected by the outcome of this project or have expressed significant interest
in the past. Nominations were also made by DEQ, EPA. and the CTUIR to provide &

broader array of technical experts from which to choose. A total of 26 nominations were

received and the 6 members [isted above were the final members selected. The selection of

HHEG members was done collaboratively between DEQ, EPA, and the CTUIR.

B. Meeting schedule and minutes
The HHFG has held 9 meetings between May 2007 and December 2007 to discuss the

issues detailed in this report. Most of these meetings were in person all day meetings held
in Portland, Oregon at the DEQ Headq_uarters building.  All of their meeting minutes and
agendas can be found on the DEQ website at:

http://www.deq.state. or.us/wg/standards/fishfocus. him.

Issues addressed
The following issues were addressed by the HHFG:




1) Considering the available Iocal, regional and national information on fish consumption,
what is the scientific evidence Oregon should rely on in selecting a fish consumption rate
to use in setting water quality standards?

2) How should salmon be considered in selecting a fish consumption rate and/or calculating
criteria?

3) To what extent are populations who consume more than the current fish consumption rate
of 17 5 grams/day at a greater risk for health impacts?

V. Issue #1
Considering the available local, regional and national information on fish consumption,

what is the scientific evidence Oregon should rely on in selecting a fish consumption rate
to use in setting water quality standards?

A. Discussion

listed at the end Ofthe discussion for each Mﬁd@??@?ﬁ@:_ SO PUC SRR

1) Surveyspeviewed
In addressing question #1, DEQ along with input from the HHFG, compiled a list of )

nine fish consumption surveys that were the most regionally relevant for Oregon and
the limit of what could be reviewed in the time allotted. The list of surveys, along with
the general characteristics of the surveys can be found in Appendix 1 of this report. .
(iiven more time and 1esources, there was a desire among members to teview othex
studies on the angling populations of other States and even intemationa] ﬁsh

2} Survey methodology

nclude personal interviews, dietary recalls. and creel surveys. Bach of these

methodologies has iis advantages and disadvantages. The personal interview survevs
reviewed by the HHFG all bad members of the population being interviewed
conducting the interviews themselves. This approach helps enhances the trust of the
interviewee and the effectiveness of communication during the interview. Personal
interviews are ofen pilot tested to enhance the relevance of the questionnaire. Cash
incentives. a cornfortable setting, fish models to estimate portion size, and a
prescheduled interview time are alse considered advantages to the personal interview

Creel surveys are field interviews of anelers at the site they are fishing. Many creel
surveys include the inspeciion of the angler’s catch, which can increase their accuracy.
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Creel survey resulis are subject to the locations, seasons, dates. and times of the
interview. Language and literacy may present difficulties during an interview. Since
interviews are based upon when the interviewer chooses o visit the angling site
interviewees are not prepared for the interview and may be less likely to participate,
The interviewee may also not frust the stranger conducting the interview. Finally, rates
may only be approximate when models aren’t used for accuracy.

The HHFG only reviewed one dietary recall survey. This national food intake survey,
conducted by the US Department of Agnculture, performed an interview of the 24 hour
dietary recall of the participant on two con-consecutive days. Advantages of the survey
methodology are that is that it is statistically representative of the US overali
population. it has a good design for per-capita consumption estimates, the interviewer
administration enhances its accuracy, and it was administered on non-consecutive days
which avoids correlated consumption data, Some limitations include short terim data
collection makes estimation of individual consumption mmprecise as well as an
individnal’s variation in consumption over time. The percentage of seafood consumers
is biased low. consumer only rates are biased high. there was limited representation of
smaller high consuming groups {Native Americans), and the per-capita rates

underestimhate consumer only rates (Kissinger, 2009 .

3) Populations surveyed
A detailed breakdown of populations and survey sample sizes can be found in
Appendix 1. Of the studies reviewed, the populations surveyed included:

Confederated Tribes of the Umatilla Indian Reservation, OR
Confederation Tribes of the Warm Springs Indian Reservation, OR
Confederation Iribes and Bands of the Yakama Indian Nation, WA
Suguamish Indian Tribe of the Port Madison Indian Reservation, WA
Tulalip Tribes, WA

Squaxin Island Tribe, WA

Nez Perce Tiibe, ID

Anglers of the Columbia Slough, OR

Anglers of Sauvie Isiand, OR

Anglers of L ake Whatcom, WA

Anglers of Lake Roosevelt, WA

Asian and Pacific Islanders, WA

United States General Population, National Food Intake Survey

® & & o & 0 o 0o @

The HHF G discussed a number of populations that were underrepresented in their

review Within any population there are different groups based on gender, age and sex,

such as children, adolescents, adult men, aduit women, wormen of child bearing age,
nursing mothers, elders, and individuals with health problems that may be fish
consumers, People’s bodies function differently which leads some people like children,
women of child bearing age, and nursing moms to be particularly susceptible to the
negative health effects of toxic pollutants. Some of the populations of people the
HHEFG felt were underiepresented werek
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¢ General Oregon Population

s Adolescents
s Hastern European Community and other racial and ethnic populations

s FElders
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The population interviewed is often referred to as the “target population™. The HHFG
noted that there were numerous “target populations” in the studies they reviewed. They
stated that a greater level of protection should not be targeted to one specific population,
but instead afforded to all high fish consuming populations.

Finally, the HHF G discussed the applicability of the populations surveyed with those
populations that exist in Oregon. Overall, the HHFG felt that all of the populations

¢ - ~
e Deteted: have applicability in Oregon, }

Puget Sound Tribes The Puget Sounds Tribes surveyed were eating mazine/estuarine
finfish and shellfish species that may not be available in Oregon waters. Among all
Tribal population data, however, there were similar patterns of high consumption. This
means the Puget Sound consumption patteins were still helpful data, since they were
characteristic of other Tribal patterns regardless of the speciespresent] i€

Jéradar - Should this

1p beexpanded upom?
ere-can be 2 types of comparisons; -
Consumers only ‘2 comparison of the:pattéins Of fish-
Fish consumption surveys_include people who eat fish and people who don’t eat fish. fption Detwen populations:
Often, people who don’t eat fish are considered “non-consumers”. Those that do eat
fish are considered “consumers”. The amount of non-consumers will vary depending
on the population being interviewed For instance, of the 500 respondents in A Fish
Consumption Survey of the Umatilla, Nez Perce, Yakama, and Warm Springs Tribes of
the Columbia River Basin (CRITFC, 1994), about 91 percent of them were fish
consumers. It is common among the Itibal populations reviewed in this report to have (s

a very high percentage of fish consumers in their population.

Cconsuming papulation
cific slanders)? - -0

Oregon’s current fish consumption rate of 17 3 grams/day is calculated on a per capita
basis for the entire United States population A per capita fish consumption rate is
calculated using the data from consuming and non-consuming populations  All non-
consumers are recorded as having a consumption 1ate of 0 grams/day. When averaging
in all the 0 grams/day with the 1ates of the consumers, the resulting fish consimption
rates represent the averages across an entire population of consumers and non-

CONsSuMeIs

A survey’s methodology plays a large factor in determining the number of consumers
and non-consumers. For instance, in EPA’s 2002, Estimated Per Capita Fish
Consumption in the United States (EPA, 2002) fish consumption data was collected
using anon consecutive 2-day dietary 1ecall. Anyone who didn’t eat fish on either of

the 2 recall days was considered a non-consumer  This methodology has the potential
o ‘\ Deleted: vastly . :
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Cree] survey results are subiect fo the locations, seasons, dates. and times of the
interview. Language and literacy may present difficalties during an interview. Since
mterviews arc based upon when the interviewer chooses to visit the angling site,
interviewees are not prepared for the interview and may be less likely to participate.
The interyiewee mav also not trust the stranger conducting the interview. Finallv, rates
may only be approximate when models aren’t used for accuracy.

The HHE'G only reviewed one dietary recall survey, This national food intake survey,
conducted by the US Department of Agriculture, performed an interview of the 24 hour
digtary recall of the participant on two con-consecutive days. Advantages of the survey
methodology are that is that it is statistically representative of the US overall
population, it has 2 good design for per-capita consumption estimates. the interviewer
adnrinistration enhances its accuracy, and it was administered on non-consecutive days,
which avoids correlated consumption data. Some Hmitations include short term data
collection makes estimation of individual consumption imprecise as well as an
individual’s variation in consumption over time. The percentage of seafood consumers
is biased low, consumer only rates are biased high. there was limited representation of
smaller high consuming groups (Native Americans), and the per-capiia rates
Deleted: The interview/questionnaire
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3) Populations surveyed were three creel surveys and one dietary
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A detailed breakdown of populations and survey sample sizes can be found in methodology is captured in the ranking of
Appendix 1. Of the studies reviewed, the populations surveyed included: the studies below.

* Confederated Tribes of the Umatilla Indian Reservation, OR

e Confederation Tribes of the Warm Springs Indian Resetvation, OR
s Confederation Tribes and Bands of the Yakama Indian Nation, WA
¢ Suquamish Indian Tribe of the Port Madison Indian Reservation, WA
e Tulalip Tribes, WA

* Squaxin Island Tribe, WA

® Nez Perce Tiibe, ID

* Anglers of the Columbia Slough, OR

*  Anglers of Sauvie Island, OR

Anglers of L ake Whatcom, WA

Anglers of Lake Roosevelt, WA

Asian and Pacific Islanders, WA

United States Genetal Population, National Food Intake Survey

The HHI'G discussed a number of populations that were underrepresented in theit

review  Within any population there are different groups based on gender, age and sex, .-
such as children, adolescents, adult men, adul women, women of child bearing age,

nursing mothers, elders, and individuals with health problems that may be fish

consunters. People’s bodies function differently which leads some people like children,
women of child bearing age, and nursing moms to be particularly susceptible to the

negative health effects of toxic pollutants - Some of the populations of people the

HHFG felt were underrepresented were,
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General Oregon Population

Adolescents
e Fastern Ewropean Community and other racial and ethnic populations

Flders

The population interviewed is often referred to as the “target population”. The HHEG
noted that there were numerous “target populations™ in the studies they reviewed Ihey
stated that a greater level of protection should not be targeted to one specific population,
but instead afforded to all high fish consuming populations

Finally, the HHFG discussed the applicability of the populations surveyed with those
populations that exist in Oregon. Overall, the HHFG felt that alt of the populations

surveved reflected fish consumption patterns in Oregon with slight exception of the .

Puget Sound Tribes The Puget Sounds Tribes surveyed were eating marine/estuarine
finfish and shellfish species that may not be available in Oregon waters Among all
Tribal population data, however, there were similar patterns of high consumption.  This
means the Puget Sound consumption patterns were still helpful data, since they were

characteristic of other Tribal patterns regardless of the species present, o T

Consumers only
Fish consumption surveys include people who eat fish and people who don’t eat fish.

Often, people who don’t eat fish are considered “non-constmers”. Those that do eat
fish are considered “consumers”. The amount of non-consumers will vary depending
on the population being interviewed. For instance, of the 500 respondents in 4 Fish
Consumption Survey of the Umatilla, Nez Perce, Yakama, and Warm Springs Tribes of
the Columbia River Basin (CRITFC, 1994), about 91 percent of them were fish
consumers. It is common among the Tribal populations reviewed in this report to have
a very high percentage of fish consumers in their population

Oregon’s current fish consurnption rate of 17.5 grams/day is calculated on a per capita
basis for the entire United States population. A per capita fish consumption 1ate is
calculated using the data from consuming and nen-consuming populations. All non-
consumers are recorded as having a consumption rate of O grams/day. When averaging
in all the 0 grams/day with the rates of the consumers, the resulting fish consumption
rates represent the averages across an entire population of consumers and non-

consumers.

A survey’s methodology plays a large factor in determining the number of consumers
and non-consumers. For instance, in EPA’s 2002, Estimated Per. Capita Fish
Consumption in the United States (EPA, 2002), fish consumption data was collected
usinig a non consecutive 2-day dietary recall. Anyone who didn’t eat fish on either of
the 2 Iecall days was con51dered a non-consumer. Ih1s methodology has the potential
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individual consumer was then assurned to that person’s rate of consumption for every
day of the year. This assumption results in a grams/day fish consumption rate for

consumers only that overestimates the actuaf consumption patterns| .-

The HHFG discussed this issue in detail and determined that using per capita fish
consumption rates are not representative of people who actually eat fish. Oregon’s
human health water quality ciiteria are developed to specifically protect individuals

who consume fish, which would make the consumers only rates most representative of a
fish consuming population. Finally, the HHFG does recognize that some

methodologies produce overestimated consumer only rates as explained above| [

5) Seafood species consumed
Thete are a variety of fish and shellfish species representad in the studies reviewed.
Eish and shellfish species can be classified as marine, estuarine, or freshwater based
upon the habitat they are born, reproduce, grow, and die in. Some species of ﬁsh o1

safmon are anadromous fish that hatch in freshwater, migrate to the ocean and then
return to freshwater to spawn and die "

The seafood species consumed by recreational and subsistence fishine populations are
dependent upon where those popalations live and fish. The availability of fish and
shellfish is a major factor infiuencine the types of seafood consumed by populations
who harvest for consumption purpeses. For exanple, tribal members interviewed in the
CRITFC survey, reporied eating resident frout, squawfish, sturseon, suckers, walleve,
and whitefish. They also consumed anadromous salmon, lemprey, shad. smelt, and
stti:rgeon. They did not vepott eating anv shellfish or pelagic {open ocean) finfish

species,

I conizast, the Tulalip and Squaxin Island Tribes of the Puget Scund Region reported
eating pelagic fish (cod, pollock. sablefish, rockfish, etc.), boitom fish (halibut, sole.
floumder, sturgeon). anadromous fish {salmon, steelhead, smelt) and shellfish (clams
cockles. mussels, oysters shiimp. crab, scallops, etc.). All of these Tribes were
consuming that which was available to them in their given harvest locations. Although

direct conﬁpaﬂsons of the {ish and shellfish species consumed between the Columbia

River Tribes and the Puget Sound Tribes are difficult, an gverall comparison of

consumption patterns among Tribal fishers is relevant. More information on the

gomparison of Tribal fish consumption rates hg}qbﬁ; found in sub-section 8§ below, “Figsh
consumptionrateranges™ , . ...

6) Ranking studies _
The HHFG assiened a rank to each fish consumption survey they reviewed based on

their sidy desien. methodology, statistical and scientific certainty, and relevance of the
survey to Oregon fish consumers, Tables 1 and 2 below describe the meaning of each

ranked level and the how each survey was ranked It’s important to clarify that the
HHEG was not asked to recommend a fish consumption rate, but rather a body of
literature Oregon should rely on when choosing a fish consumption rate. To choose a
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rate is policy decision — to establish the scientific evidence Oregon should rely upon to
choose that rate is technical decision.

Table 1. Ranking Levels ...~ Commerit; Pat —need more focus on |
. Do not rely upon : { the RELEVANCY of the survey :
Levell « Informational but has flaws and limitations
' « Lonsider but with seme uncertainty |, .1 Deleted: Donot rely upon
Level 2 Qual;ty survey, valuable information, lacks reliable . .
quantification of consumption Iatesl .- Commights Tt sire pur
- Rely upon - ) trelymg npon Level 1
Level 3 : = Quality survey, valuable information, has reliable quantification tions. It fiight be
of consumption rates - : 13 st dlscoﬁm

Table 2. Ranked Surveys

L—

Survey Ranking
A Fish Consumption Survey of the Umatllla Nez Perce, Level 3
Yakama, and Warm Springs Iribes of the Columbia River Basin

(CRITEC, 1894)

Estimated Per Capita Fish Consumption in the United States Level 3

(EPA, 2002)
A Tish Consumption Survey of the Tulalip and Squaxin Island Level 3
Tribes of the Puget Sound Region {Toy, et al., 1996)
Fish Consumption Survey of The Suquamish Indian Tribe of Level 3
"The Port Madison Indian Reservation, Puget Sound Region (The
Suquamish Tribe, 2000}

Asian and Pacific Islander Seafood Consumption Study Level 3
(Sechena, et al., 1999)

Lake Whatcom Residential and Angler Fish Consumption Level 3
Survey (Whatcom, 2001) '

Columbia Slough and Sauvie Island Fish Consumption Survey | Level2
{Slough, 1996)
Re-evaluation of CRITFC data- A thesis by Neil A. Sun Rhodes | Level 2
(Rhodes, 2006)
Anglers who frequently Fish Lake Roosevelt (Roosevelt, 1997} | Level 1

7) Explanation of swvey ranking
Below is a discussion of each survey’s strengths and limitations. Ihls is ot an
exhaustive list, but rather the main points of discussion that were generated when

ranking the studies.




CRITFC, 1994 — Level 3
Strengths:
o Peerteviewed.
o Random selection of survey participants from all 4 Tribes.
o Sample population includes Oregonians
o Surveyed participants 24 hour recall, weekly, monthly, seasonal and 20 ...-~{ Comment: Pat - N0...need o verity ]
vear average fish intake.
A variety of different fishing focationd, types of fish, and preparation
methods were documented
o Includes children
o Detailed breakdown of results and good documentation of the
methodology, and statistics performed. . { Deleted: wcauent of outliers,
Limitations:
o Survey was conducted during a low fish consumption season (October
February) which may underestimate consumption rates,
o The outliers were not categorized usmg any statistical methods but rather
just considered “unreasonably hig
o The number of consumer may be over-represented if non-consumers just
chose not to participate in the smrvey
o Dietary recall diet was not re-analyzed and compared to the interview
o Body weight not recorded.
o Child data only reflects one child per houschold.

e ‘L Comiment: Pat - NO.. need to verify )
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EPA, 2002 — Level 3

Strengths:
o Peer reviewed.
o Large sample size reflecting the US general population.
o Surveys children (0-6) and adolescents (6-14).
o Good summary tables of data analyzed.
o A useful survey for tracking national trends

I imitations:
o Mostly store bought fish bought by participant -
o Originally designed as a nutritional study so cooked fish, and recipes

including fish, were converted to uncooked weight

o Over half of all participants were non-consumers.
o Consumer only data overestimates the consumption rates because of the

survey methodologywsed,

Toy, et al, 1996 — Level 3
Strengths:
o Peer reviewed
o Regionally relevant and randomly selected pammpants

o Includes children. ‘ :
- :

¢ Strong statistical analysis of outliers : .1 Deleted: <#>Trends well with the |

""" | CRITFC study-§ ;

o Large number of fish and shellfish species represented




o Records respondent’s body weight.
o Methodology modeled from the CRITEC survey.
Limitations:
o There are a significant number of marine fintisk and shellfish species

The Suquamish Tribe, 2000 — Level 3
Strengths:
o Peerreviewed.

Regionally relevant and randomly selected participants.
Includes children.
Trends well with CRITFC study.
Every respondent consumed fish.
Strong statistical analtysis of cutliers
Large number of fish and shellfish species xepresented
Records respondent’s body weight.

o Strong methodology modeled off of the CRITFC survey.
Limitations: '

o There are a significant number of marine finfish and shellfish species

0 00CO0OO0QCO0
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Sechena, et al., 1999 — Level 3
Strengths:

o Peerreviewed.

o Regionally relevant for the Pacific Northwest as it describes seafood
consumption pattetns of a diverse array of Asian and Pacific Islanders
from King County in Washington State. :

o Good documentation of seafood prepaiation and parts consumed.

o Records respondent’s body weight.

Limitations:

o Around 80% of all seafood consumed by the 202 adult pammpa:nts was
store bought and not self harvested, which creates uncertainties in the
fish’s origin.

o A portion of the respondenis were re-interviewed and the results were
dramatically different, although the group results were not dramatically
different  This indicates unreliable individual consumption estimates but
reliable community data]

o There ate a significant number of marine finfish and shellfish species

that would not be included in Oregon’s fish consurnption rate.

Whatcom, 2001 - Level 3
Strengths:
o Peerreviewed
o Regionally relevant for a Pacific Noxthwest lake fishing community
located near an urban center
o Good representation of residential lake fish species.

e




o Good study design with 3 different angling target populations.

o Some children data.

¢ Provides information on the effect of fish advisoties on consumption
patterns.

Limitations:

o The 4 week recall diet imited the ability to fully quantify fish
consumption because of the low amount of people that consumed fish
during that period.

o Many residents and anglers perceived figh as unsafe to consume without
knowledge of contaminant levels.

Slough, 1996 — Level 2
Strengths:
" Relevant study because it was conducted in 2 fishing locations of
Portland, Oregon’s metropolitan area)
o Good information on different fishing populations around Portland such
as Eastern Buropeans, Asians, Hispanics, and African Americans.
o Weil documented fish preparation methods.
o]
Limitations:
o Anglers had difficulty in estimating the quantity of fish consumed.
o Only fish that were measured and weighed at the time of the survey were
included in the consumption data.
o Only 30% of the total fish weight was considered edible regardiess of
the preparation method reported.
o Small sample size.,

* {Gomment: b

Rhodes, 2006 — Level 2
Strengths:
o This study was a re-evaluation of the CRITFC data that placed a greater
emphasis on children, women of child bearing age, and elders.
o All strengths of CRITFC, 1996 apply to this study as well
Limitations:
o _ Not peer reviewed.
o Nonewdatawaspresented)
o All limitations of CRITFC, 1996 apply to this study as well.
o Additionally, this work was a done as a Master’s Thesis, which makes
the peer review and reliability of the work questionable

Roosevelt, 1997 — Level li e e
Strengths:

o Regionally relevant for a Pacific Northwest lake fishing commumity| ¢

L

o Good representation of residential 1ake fish species.
o Good sample size for creel survey
Limitations:




o Survey questions were changed between the years of stedy to obtain
more accurate information on the number and species of fish consumed
rather than just the number of fillets consumed, which was asked during
the fizst survey year.

o Consumption information collected along with creel data, making survey
too lengthy.

o Survey’s not adequate for determining fish meal size, which make the
fish consumption rate estimates inaccurate,

£) Fish consumpiion rates
Apnendix 3 lisis fish consumption rates from the 9 studies reviewed by the HHFG. In
this section, the HHFG might want fp comment on the ranges of rates presented in
whatever fype of table vou choose 1o present. Trends between the high consuming
siudies can be discussed. childrens rates can be compared. Additionally, there could
be text notine the oiher aneler studies that were not reviewed in detail but confd
provide some usefi context for Oregon when deciding upon their FCR.

o Based on the ﬁsh COonsSuming popula‘ﬁons Iepresented in the surveys, 2 greater

o A review of the fish consumption rate studies, mcludmg regional data indicate
that: there are multiple and diverse fish consuming populations, populations are
consuming fish at a rate higher than 17 5 g/day, and that 17.5 g/day is not
reflective of the high fish consumers in Oregon.

o Consumer only rates are most representative of a fish consuming population
(limitations in the methodology for calculating consumer only rates should be

takeninto account)] 6

o Level 3 surveys should be used as the basis for choosing a fish consumption rate
for Oregon { Table 2), while recognizing that there are othex relevant surveys that
could be useful but due to time and resource constrainis, could not be reviewed by

the HHFG.

Y. Issue#l

cr iteria?

A. Discussion

1) Accounting for contaminants in salmon and other marine fish
EPA based the national default fish consumptioh rates on freshwater and estuarine

finfish and shellfish when revising the national default fish consumption rates’ This is

because, traditionally, WOS apply to discharges in fresh and estuaring waters- not in
deep marine waters,

165 FR 66469. Federal Register Notice: Revisions to the Methodology for Deriving Ambient Water Quality Critetria
for the Protection of Human Healih (2000) Pp 65 FR 66444-66482

B. FindingsforJssue#l .

How s shoui'tirsa]men be consuiered in selectmg a fish consumptmn rate and/or calcuIatmg

g -
% Deleted: Cuestion

{ Deleted: high

"1 Deleted: fish consuming pepulations
i ingtead of just one target population.

RO—

T

p
-1 Deleted: Question

\ Deleted:

i

e S




EPA’s habitat classification of Pacific salmeon (chum, ¢oho, king. pink, and sockeve) as
“marine” 1s a unique situation. EPA classified the habitat of salmon based on _
commercial landines data provided by the National Marine Fisheries Service for the
period of 1989-1 9917, As the {andings of Pacific salmon were reported from the marine
environment. Pacific salmon were classified as “marme” and exchided from the
national defauit fish consumption rates

To ensure that exposure to contarninants in salmen and other marine fish is accomted

for in the criteria. EPA applies the Relative Source Coniribution (RSC) variable to
some of its criteria. The RSC is a variable applied to reference dose (RID} based
criteria. The RID represents a threshold of exposure: exposure up o or below the
threshold is assumed 1o be safe. Once the threshold is exceeded, it is unclear if an
individual is protected. The purpose of the RSC is to ensure that exposure to the RID-
based criteria allowed by the criferia. when combined with all other water and non-
water spurces {e.o. marine fish, drinking water, and inhalation} will not exceed the
threshold’. Given the inability to predict fiture changes in exposure patterns, unkuown
sources of exposares, and potential for some populations 1o experience ereater
exposures than indicated by available data, utilizing the entire RID does not ensure
adequat€protection”,

The classification of salmon as “marine”™ and use of the RSC is what EPA provides in
its guidance. States and authorized Tribes can make alternative assumptions to
specificdlly account for salmon intake,

2) Pagific salmon as part of the digt
Pacific Salmon are a component of diet in many of the studies reviewed by the Human

Health Focus Group:

. A Fish Consumption Survey of the Umatilla, Nez Perce, Yakama and Warm
Springs Tribes of the Columbia River Bagin (CRITFC, 1994);

° Re-evaluation of CRITFC daia- A thesis bv Neil A Sun Rhodes (Rhodes. 2006);

. Estimated Per Capita Fish Consumption in the United States (EPA, 2002):

. A Fish Consumption Survey of the Tulalip and Squaxin Island Tribes of the Puget
Sonnd Region (Tov et al., 1996):

. Fish Consumption Swrvey of the Suguamish Indian Tribe of the Port Madison
Indian Reservation. Puret Sound Region (The Suaguamish Tribe, 2000);

. Asian and Pacific Islander Seatood Consumption Study (Sechena et al, 1999);

As these fish are beine consumed by various populations in Oregon, they need to be
accounted for when developing Human Health Water Quality Criteria to protect fish

COnSUIMers.

% 5 FR 66469. Federal Register Notice: Revisions to the Methodalogy for Deriving Ambient Water Quality Criteria
for the Protection of Human Health (2000). Pp. 65 FR 66469- 66470
* 65 FR 66473 Federal Register Notice: Revisions to the Methodology for Deriving Ambient Water Quality Criteria
for the Protection of Human Health (2000) Pp 65 FR 66444-66482.
*BPA, 2000. Methodology for Deriving Ambient Water Ouality Criteria for the Protection for Human Health EPA

833-B-00-004.P. 4-5




3} Accounting for salmeon in the human health crileria

Incinde Salmon in the Fish Censuomption Rate

As noted previously, salmon were identified in most of the fish consumption studies
reviewed by the Focus Group. As the Human Health Water Quality Criteria are
imtended to protect fish consemers. it should account for all types of fish being
consumed. This can_be done by including salmon in the fish conswmption rate. |

- Comment Jordan — overall, Lthink
‘thete nsedstobea diseriosion about

.. . . . . L “the apphcatton of DEQ's Auinan - - |
The bases for including salmon in the fish consumption yate are salmon: is a significant . Ehealih water quality eriteria. Simply,
part of the diet that should be-accounted for, are harvested in freshwater systems of we only apgly our criteria in fresh and
estuamxe water A reduction in
: will ohly affect fhose fish

Oregon. and exposed to toxins when in these freshwater svstems, The details of these
poinis are explained in the following,

Orecon-specific data exists that contradict EPA s basis for excluding salmon from the
fish consumption rate. EPA’s excluded salmon from the fish consuraption rate as they
were caught in marine systems”, A teview of fighing locations for salinon identified in
the only Orecon-specific fish conswmption study indicates multiple fshing sites within

“the freshwater Svstemﬁ.

The Human Health Fociis Group did not do a thorough review of all data identifving
sources of contaminants in salmon. Thev also did not review specific studies

identifying whete the major source of exposure for salmon to contaminants occurs {(e.g.

in the marine systems vs. freshwater/estuarine systems). However, g study by Johnson

et al. (2007) of Chinook salmon in the Columbia River detected the following toxics in

fish tissue: PCBs, DDT and. to a small extent, aromatic hydrocarbons, chiordanes,

aldrin, diledrin and mirex %, These data demonstrate exposure {o toxics occurring

during the freshwater portion of the Pacific salmon lifg-stage.|

As salmon are a major component of the diet, are canght locally and exposed to waters
of the State for part of their lifecvele- they must be accounted for in the Human Health
Water Quality criteria. As discussed in the next section, there is more séientific
certainty including salmon (and other marine fish} in the fish consumption rate. when
compared to developing RSCs for ali the RfD-based criteria.

Utilizing the BSC to Account for Al Searces of Exposure
The purpose of the RSC is to account for all other sources of exposure to a given RfD-

based contaminant- water and nonwater sousces (e.g. dermal exposure, inhalation,

drinking water, non-local/marite fish}. This concept is applied in other programs

% 65 FR 66469 Federal Register Notice: Revisions to the Methodology for Deriving Ambient Water Quality Criteria
for the Protection of Human Health (2000). Pp 65 FR 656469- 66470

§ CRITFC, 1994. A Fish Consumption Survey of the Umaiilla Nez Perce, Yokama and Warm Springs Tribes of the
Columbia River Basin. Technical Report 94-3, Appendix 9 and Appendix 24

7 Johnson, L1 et al , 2007. Persistent organic pollutants in cutmigrant juvenile Chinook salmon from the Lower

Columbia Estuary, USA. Science of the Total Environmental. 374: 342-366
® Iohnson, LT etal, 2007 Contaminant exposure in cutmigrant juvenile salmon from Pacific Northwest estuaries of

the United States Environmental Monitoring and Assesment. 124: 167-194




outside of Water Quality Standards, for example in EPA’s pesticides and Superfimd

proerams. Like EPA. Orecon’s current criteria account for all marne fishes (mciuémg
N b
Pacific salmen) using the RSC v anab?el o, Comment Totdat — this is

Oregon currentlv apphies the RSC 1o the following chemicals in its Humean Health
Water Quality Criteria’:

*  Antimony

*  Methylmercury

o Thallinm

o  Cvanide

= Chlorobenzene

s 1.1, Dichloroethylene

e Ethvibenzene

s Toluene

e 1.2 Trans Dichloroethylene
1.2 Dichlorobenzene

1.4 Dichlorobenzene
Hexachlorocvclo-pentadiene
1.2.4 Trichlorobenzene

s  Gamma-BHC

The RSC is not applied to the other RfD-based crileria. The Human Health Focus
Group considered wavs in which Oregon could consider salmion and other marine fish
In its criteda i light of the limited application of the RSC.

The nine reviewed fish consumption surveys provide a wide arvay of information about
local, recional and national fish consumption patterns. This fricludes data on the types
and percentages of fish being consumed: freshwater, estuarine, marine, commercial,
angler canght, eic. This dats set provides Orepon with information on the types and
amounts of fish being consumed by Oregonians. including marine fish and salmon,

Ihe RSC variable takes in to account exposure to a contaminant from all other sources:
air sources (inhalation, dermal), other water sources (drinking water), etc. EPA
provides guidance on calculating RSC valves outside of 'ii_:s own default values (see
Aovpendix 4). This process requires sipnificant and robust data sets on all sources of
exposure a population bas o each individual chemical. Data on ali these other sources
of exposure do not exist for Oregon, so it would not possible to calculate Oregon-
specific RSC valués for those chemicals where EPA has not developed any.

As Oregon has scientifically defensible data set regarding the types and amount of fish
beine consumed, it would be possible to include those fishes (salmon apd marine
species) in the fish consumption rate. This would ensure that all fish being consumed
are being accounted for in the Human Health Water Quality Criteria- carcinopens

? See Appendix A for more information on the existing RSC values




{which RSCs are not applied o) and RfD-based critenza, Daveloping Grepon-specific
RSC values for all of the remaming RfD-based compounds would be difficuli as 2
robust data on all other sources of expesure does net exist. Therefore it would be more
scientificallv certain to include salmon and other marine fish in the fish consumpiion
ate than developing RSC’s for all of the remaining criteria.

Addressing Salmen in the RSC if thev are Included in the Fish Consamption Rate
The RSC variable mciudes all sources of exposure, incleding marine fish, The Humap
Health Focus Group considered the feasibility of recaleulating Oregon’s existing RSC
values if salmon {and other marine fish)} were incladed in the fish consumplion rate.

Oregon’s current criteria ave based on EPA’s recommended guidance values, so
including salimon in the fish consumption rate could result in salmon being ‘double
counted’ in the RSC. However, for the majority. of RSC applied to Oregon’s existing
criteria, the primarv source of exposure 1s not marine fish but other sources: e.g,
inhalation, drinking water {see Appendix 5). EPA provides guidance on ealculating
RSC values ouiside of its own default values (see Appendix 4). A review of this
decision tree indicates that. depending on the data set upon which the FCR is based, the
contribution of salmon could be subtracted out from the methvlmercury RSC variable.

iAdequate data do niot exist to alter the other RSC values if salmon were included in the .

fish consummption rate.

4. Evaluation of opiions

Including salmon and marine {ish within the fish censumuption rate:

«  Salmon are part of the diet in most of the reviewed shidies:

* Data exists demonstrating that salmon are being harvested i the freshwaters of
Orepgon, where Water Quality Standards apply:

¢ Juvenile salimon are exposed to and accnmulating contaminants while rearing in the
feshwater/estuarine waters of QOregon; '

e A more robust data set exists demonstrating the exposure of OQregonians 1o salmon
and marine fish than other sources of exposure (e.g. inhalation, dermal, drinking
water): '

e Accounting for salmon and marine fish in the fish consumpiion rate is a scientifically
certain way 1o account for all species of consumed fish in the Human Health Water
Cuality Criteria;

» It also ensures that consumption of sghmon and marine {ish 1s accounted for both
carcinogenic and non-carcinogenic cotmpounds;

» Depending on how ‘“satmon’ were defined in each fish consumption study, teasing out
Pacific salmon data from all other fish tvpes could be difficult.

Challenges
e It could result in double counting salmon and other marine fish in the RSC variables.

Developing new RSC variables for all remaining BiD-based criferia vajues:
¢  EPA’s “Decision Tree™ {Appendix 4) outlines methods for developing RSC variables
o account for matine fish; ’ ’




e EPA doses provide defanit RSC values that can be used where data on total exposure
are absent:

Challenges
» The RSC variable is onlv applied to RfD-based criteria, so accouniing for salmon and

marine fish only in the RSC means that consumption of these fishgs are not
considered in the carcinogen-based criteria;

» Orecon does not have sufficient data to develop Orecon-specific RSC values for ail
of the RfD-based criteria.

Revising Oregon’s existing RSC variables:

s  Orecon’s existing RSC variables are based on EPA’s recommended values published
in its puidance™ '

¢ Many of the RSC \aﬁables are usad to account for exposures cutside of fish
consumption (Appendix 3%

Challenges

o Data on all other exposures sources for chemicals with existing RSCs are not

available, making it impossible to detetmine what percentage of the RSC is fish
 comsumption vs. inhalation vs. dermal exposure, etc:

o Although the RSC for methylmercury is based exclusively on marine fish, revising
this to zccount for salmon/marine fish wiil depend on what data set Oregon basis its
FCR on and how the fish species are classified (2.2, mcludmg rainbow and steelhead
iroutin the defmition of “salmon™,| e

. /
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To what extent are populations who consume more than the curvent fish consumplion rate of o p;QGRES_S.H ) |

175 grams/day at a greater risk for health impacts? { Doteted: Question )
A. Discussion

1) Calculating human health water gpality criteria e {Deleted: H j

DEQ has numeric hurnan health water quality criteria for 130 toxic pollutants To set { Deleted: H 7‘

the critexia, or limits, of these pollutants in Oregon’s surface waters, DEQ uses a level { peteted: w ]

of acceptable risk for people exposed o toxics though the consumption of fish and { Deleted: O )

water. Additionally, the criteria accomnt for the risk of cancer versus non-cancer "? ietod: O !

{ = 1

cansing pollutants differently. Fignre 1 below lists the equation and variables used to
calculate human health water quality criteria,

19 EPA, 2002. National Recommended Water Quality Criteria: 2002 Human Health Criteria Caleulation Matrix

EPA-822-R-02-012
1 BpA, 2003 National Recommended Water Quality Criteria for the protection of Human Health. 68 FR 75507~

75515




Cancer

AWQC = (Risk/gl™) » BW = 1000 (ug/mg)
DI+ FI - BCF
Non-cancer
BW
AWQC = RFD +RSC+ 1000 ugkg * Bl +FI » BCF

AWQC = Ambient Water Quality Criteria (ug/1)
BW = Body Weight (kg)

DI = Drinking water Intake (L/day)

FI = Fish Intake (kg/day)}

BCF = Bioconcentration Factor {L/kg)

RFD = Reference Dose (mg/kg/day)

RSC = Relative Source Contribution

Risk = Acceptable cancer nisk level ( 107%in Oregon)
q1* = Cancer slope factor

Flgure 1. Equations for Calculating Human Health Water Quahty Criteria (Water +
Qrganism)

. *\ Deleted: R
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Tn the cc context of the Clean Water Act, the EPA has established the acceptable
incremental cancer 1isks for any population to be between 1 extra incidence of cancer in
10 thousand people to 1 extra incidence of cancer in 1 million people. In 2004, DEQ
chose the acceptable cancer risk to be 1 in | million. Using the equations in Figure 1,
the excess cancer risk of anyone consuming more than 17.5 grams/day of fish and
shellfish would exceed the 1 in 1 million level of cancer risk that DEQ has established.

One can calculate the extent of the cancer risk by simply 1eplacing 17.5 grams/day with
the actual consumption rate and solve for the cancer risk Vaxiablei; i

RN

In summary, people who eat more than 17 5 grams/day of fish and shellfish will be at a
greater cancer tisk than the 1 in 1 million acceptable level DEQ has established. The
extent of that risk can be calculated and varies by chemical due to the different

toxicities of each chemical.




—
T ';\Deleted:g_

In the context of the Clean Water Act, EPA policy is that the reference dose should not
be exceaded for non-cancer causing chemicals. The reference dose is the level of

exposure to a chernical below which non-cancer adverse effects are not expected, . - Deleted: at which fhere cen be .
Using the equations in Figute 1, anyone consiuming more than 17.5 grams/day of fish cxpostmt 10  chemical with 20 expected. |
and sheilfish would exceed the reference dose. To evaluate the extent of 1isk for ' '
different levels of fish consumption, it is possible to calculate a Hazard Quotient (HQ)
for any level of exposure. Any HE over 1 is considered unsafe or has the potential for
adverse health effects. The maenitude of this potential can be inferred fom the degree
to which this value is exceeded. The more a hazard quotient exceeds a value of one, the
greater potential for adverse health effects. The HHFG recognized that although a
Hazard Quotient can be calculated, it is not a reliable indication of the extent of
someone’s risk. The toxicity of any given chemical will affect the extent of risk. For
example, if “pollutant A” has a HQ of 10 and “pollutant B” has a HQ of 100, “poltutant
A” is not necessarily less harmful than “pollutant B”, S

)
i
.
|
!

In summary, people who eat more than 17 5 grams/day of fish and shellfish will exceed
the reference dose, or the level at which there are no expected adverse health effects.
The extent of that risk is dependent upon the toxicity of the individual chemical and

cannot be easily quantified)

ent: Pt ~ providedn examplé |

4) Sepsitive populations and toxicity { Deteted:

P
The HHFG discussed populdtions that are more sensitive to the toxicity of certain " { Deleted: T
pollutants. These populations include children, adolescents, women of childbearing
age, nursing mothers, and the elderly The human health water quality criteria are
calculated nsing a hody weight of a 70kg adult male (Figure 1). This exposure factor
does not account for the lighter body weights of populations such as children and

adolescents.

(R

Additionally, the toxicity of any given pollutant (cancer or non-cancer causing) is one
of'the variables used to calculate the human health water quality criteria (Figure 1}. In

extrapolating the results of these studies to humans, sensitive populations are, in many

There were varied opinions among the HHEG about the over or under protectiveness of
both the exposure and toxicity factors used to calculate human health water quality
criteria (Figure 1). Discussion of the other exposure (besides the fish consumption rate)
and toxicity factors was limited to the context of characterizing the increased 1isk
people faced by eating more than 17 5 grams/day of finfish and sheilfish A detailed
discussion about the accuracy of certain toxicity factor and appropriateness of the
exposure factors (besides the fish consemption rate) did not take place.

5) Chemical specifiegisk . {Deleteds
- "'{Deleted:g

N

L

2\




Human health water quality criteria are calculated for individual chemicals The
caleulated risk of any chemnical does not take into account additive or synergistic effects
of other chemicals. The HHFG discussed that in namy circumstances, especially
through the consumption of contaminated fish, people are exposed to nwmerous
chemicals at once. If any of these chemicals have the same toxicological endpoints, the
exposed individual is at an even greater risk than what was calculated for negative

health effects

. ‘: Deleted: Question

o Populations who consume greater than 17.5 g/day are at a greater risk of health
impacts for both cancer effects and non-cancer effects- which is especially
concerning for vulnerable populations (women of child-bearing age, children)
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Appendix 2.

Additional Fish Consumption Survevs for Consideration
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Appendix 4: EPA’s Decision Tree for Developing RS(C!
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_ PODTEY Perforin catoulations
o PODITEY sesociaied vith Boxes
; 1201 13 as applicable
Ne

| e there s‘ufﬁcm}t dasa, physicalichemical | 1 | 1o thare mos thag one segulatory action

| properly ;nzmmf*mx £2te qad fransport {ie, criteste, standasd, guidance) relevam

faformation, sbior genetalizeddnformation For the chemienl in question?

aeatlable to charsctenze the ikelihond of e

Expoauts o relovant sources? .

12, Ne
s l Ko £ B Use subtiaction of appropriate
T ¥ intake fovels from sowces piher
1 Cather then somres of connen, ncluding
20395 of smoe o 869 ceiling/20% floor.
& s%?ﬁ ol inform. B e
s a_t’;ﬂ Are there significar ewma o 11 4 ' e -
PODAF j;ij : ’:; potential uses’sonrces other o gg?% i’%f;iﬁ émém
—— | 1shan the source of concem? s el
s - : 30% ceiling/20% foor

P— ' N s ¥ oves using the pecocatage

S 7 : _ . : anproach [l cetding
pathvys inchuds boh Is thece sorme formation zigz@g rﬁ( i =
mﬁg&f*’g Tise 5095 of available on each source '
weaber zalated the R to make a characted-
exposures, aud PODYUE). zation of sxposurs?
EONIRET SRS of 5. * o * Vs 8.
;ﬁ:ﬁiﬁ;ﬁ%ﬁ : Perform apportionment 1 deseribed in
foz.. food), ibkation, Use 20% of the RID Box 12 or 13, with 2 50% ceiling’
sndliey depmnl w PODIUEF) 20% floor.

' EPA, 2000. Methodology for Denvmg Ambient Watel Quality Criteria for the Protection of Human
Health. EPA 822-B-00-0004. P. 4-8. .
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HHFG Report - Major issues to Address:

Compiled by Jordan Palmeri

How should we consider the additional FCR surveys?
o Is Appendix 2 complete and useful?
o Should we cite any rates from these surveys in a table?

Consumer only data
o discuss how certain methodologies overestimate rates

Survey Rankings and Relevancy
o We need fo better define the criteria for each ranking level?
» Do they include the studies credibility and relevancy?
o Do members still agree with each survey ranking — given the refined ranking
criteria? : :
o How can we convey the relevancy of a survey to Oregon?

What quantitative comparisons does the group want to make about the data, if ahy?
_ o Appendix 3- how does the group want to present the data (simpler tables?)

Relative Source Contribution
o - Need to add the application of water quality standards perspective

o Need to present all the facts on uptake issue if mentioned at all

o Add to the RSC options
= Flush out pros and cons of each option

Toxicity and Risk
o Do we need an example for the cancer risk?
o Example for non-cancer risk?
o More background on toxicity?

Any other caveats or limitations we need to say/list so we can wrap this report up as
being what the group could accomplish in the time alloted?







Michigan | Subgroup | Consumer/mon | Source Species Mean | Media | 75" | 90™ | 95 100
Sport n WP app | app
Angler
License | Con and Sport only 167 20 (61, | 816 |48
d sport | non* 12 9
anglers
Commerci
al
Sport and 265 35 |73, | 102,
commeicia 4 4
I
Sport only- 22.8
rural
Sport only- 14.6
urban
Total-rural 32.2
Total- 26.8
urban

1991-92 Michigan Sport Angler Fish Consumption Study, 1993, University of Michigan Schoolof
Natural Resources. Technical Report #6.
Final report to Michigan Great Lakes Protection Board.
West PC, Fly, JM, Marans, R, Larkin, F, Rosenblat, D.

Design:

Stratified cohort year round

7-day 1ecall
Mail in survey
2651 respondants

*Less than 1 % non-consumers
Additionl breakout- Sport only consnmption for Mean white pop 16.3 and 23.3 for mmority pop.







