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Executive Summary

In 2025, the Washington State Department of Ecology (Ecology) and Washington State
Department of Fish and Wildlife completed a fish survey of Elton Pond in East Selah for per and
polyfluoroalkyl substances (PFAS). The Washington State Department of Health (DOH)
evaluated the fish tissue data for human health risks related to consumption and provides the
following guidance.

e Provisional up to 8 meals per month: Rainbow trout.
e Up to 1 meal per month: Largemouth bass.

Some residents in East Selah may have higher exposure due to consumption of contaminated
drinking water sources and home-raised meats and eggs. DOH recommends that these
individuals:

e Provisional up to 2 meals per month: Rainbow trout.
e Do not eat: Largemouth bass.

DOH encourages all Washingtonians to eat at least eight to twelve ounces of fish per week in
accordance with The Dietary Guidelines for Americans. People may eat more than this amount
of fish weekly; however frequent consumers should consider taking steps to reduce exposure
to contaminants in the fish that they eat. Some general guidance is as follows:

e Eat avariety of fish that are low in contaminants according to guidance provided by
DOH (http://www.doh.wa.gov/fish/) and local health agencies.

e If consuming self-caught fish: consume younger, smaller fish (within legal limits). These
fish typically contain lower levels of accumulative contaminants than older, larger fish.

e When cleaning fish, remove the skin, fat, and internal organs before cooking; this will
help to reduce the amount of some contaminants.

e Grill, bake, or broil fish so that fat drips off while cooking. (Advice is for fat stored
contaminants like PCBs)

e Young children and small adults should eat proportionally smaller meal sizes (see Table
3).



http://www.doh.wa.gov/fish/

Infroduction

Washington State Department of Health (DOH) toxicologists have been working with the East
Selah community regarding per and polyfluoroalkyl substances (PFAS) contamination in
groundwater near the United States Army’s Yakima Training Center. PFAS were introduced into
the groundwater from the use of aqueous film forming foams (AFFF). During surface water
testing in April 2024 the Washington State Department of Ecology (Ecology) identified
perfluorooctane sulfonate (PFOS) concentrations in Elton Pond that ranged from 4.5 to 7.1 ng/L
(Ecology 2025). These concentrations are above the current federal maximum contaminant
level of 4 ng/L in drinking water. While working with the community State agencies were
notified of concerns regarding fish tissue in Elton Pond and other nearby waterways. The
Washington State Department of Fish and Wildlife (WDFW) stocks Elton Pond with Rainbow
Trout and was able to perform limited fish tissue sampling for Ecology to analyze the tissue for
PFAS.

Some PFAS are known to bioaccumulate in fish tissue. PFOS concentrations have been detected
at levels of concern to human health in freshwater fish and fish consumption advisories have
been issued for several waterbodies in Washington state (DOH 2022). DOH has also tested
market fish and published a report in 2023 that evaluated PFAS in the top ten most purchased
fish from grocery stores finding risks to be below our level of health concern (DOH 2023a). In
2024, DOH published a report assessing PFAS exposure to recreational shellfish consumers. The
report focused on recreational areas near known PFAS sites and/or urban areas and found risks
to be below health concerns for people harvesting from sites open to recreational harvest (DOH
2024).

Human health concerns related to PFAS stem from adverse effects observed in animal and
epidemiology studies. Animal studies have shown reproductive, liver, immune, testicular, and
thyroid toxicity, endocrine disruption, and cancer while epidemiological studies have also
identified reduced fetal growth, reduced immune response to vaccines, higher serum
cholesterol and liver enzymes, and increased incidence of kidney and testicular cancer (DOH
2021). The Environmental Protection Agency (EPA) and the Agency for Toxic Substances and
Disease Registry (ATSDR) have published reports highlighting both non-cancer and cancer risk
(EPA 2024, ATSDR 2021). Some PFAS, including PFOS, have been removed from commerce in
the United States, however, their persistence in the environment results in ongoing
environmental and public health challenges (Ecology 2021).

In this evaluation the Washington State Department of Health (DOH) assessed PFAS
concentrations in Elton Pond fish tissue for human health risks associated with fish
consumption and identified meal recommendations based on those risks.



Methods

Two fish species were collected by WDFW from Elton Pond in East Selah, WA (Figure 1):
largemouth bass and rainbow trout. A total of three composite samples of largemouth bass and
one composite sample of rainbow trout were collected. Each composite sample contained
between three and five individual skin on fillets. Method 1633 was used to analyze for 40
individual PFAS in this assessment. For more details regarding the sampling effort and analysis
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Figure 1. Sampling location Elton Pond in East Selah, WA.

Detailed methods for the derivation of fish tissue screening levels and meal calculations are
discussed in DOHs Fish Tissue Screening Levels document (DOH 2023b) and DOHs Fish Tissue
Data Evaluation document respectively (DOH 2023c). Currently, DOH has fish tissue screening
levels for PFOS and perfluorooctanoic acid (PFOA). Briefly, DOH derived the non-cancer health
protective screening values for contaminants in fish tissue as follows:

_ RfD x BW x UCF
Screening Level (SLnc) = TR X RSC

Where:

SL = chemical specific non-cancer screening concentration (mg/kg)
RfD = chemical specific oral reference dose (mg/kg-day)
BW = average body weight of an adult (70 kg)



UCF = unit conversion factor (1000 g/kg)
CR = consumption rate (g/day)
RSC = relative source contribution (unitless, 0.5)

Fish and shellfish consumption is generally considered to be the primary PFOS dietary exposure
route (EFSA 2020). However, PFAS have known exposure routes from other sources (e.g.
drinking water) and that source can become the dominant exposure route depending upon the
concentrations involved. As such it is important to consider the potential for additional
exposures through relative source contribution (RSC). DOH has used an RSC of 0.5 for previous
fish consumption advisories and does the same here. However, some residents in East Selah
may have higher exposure due to consumption of contaminated drinking water sources and
home-raised meats and eggs. DOH recommends that these individuals use our supplemental
guidance in Appendix A which uses an RSC of 0.2 to account for these additional exposures. For
fish consumption, DOH utilizes a PFOS reference dose (RfD) of 3 x 10-6 mg/kg-day, from the
current State Action Level (SAL) in drinking water (2021) based on Dong et. al. 2011. All values
reported below the limit of detection (LOD) were substituted at % the LOD. Below is the
equation for calculating meal recommendations:

BW*CF)*/ 1 \

MS €L . (ICL oy |
<(RfDl> * (Rsz> - (RfDn)>

Meals per month = (

Where:

BW = body weight (70 kg)

CF = Conversion Factor (30.44 days/month)

MS = Meal Size (0.227 kg/meal)

RfD = Chemical specific oral Reference Dose (mg/kg-day)
[C] = Chemical concentration in fish tissue (mg/kg)

RSC = relative source contribution (unitless, 0.5)

Results and Discussion

Results of the fish tissue analysis for mean concentration of detected PFAS are summarized in
Table 1. Of the 44 PFAS analyzed for only PFOS and perfluorodecanoic acid (PFDA) were
detected in fish tissue. For fish consumption, DOH does not have a screening level established
for PFDA and is unable to provide consumption guidance based on this contaminant alone.
However, PFOS represents the majority of PFAS mass in sampled fish with PFOS concentrations
100 times greater than detectable PFDA concentrations. Therefore, at the time of writing, PFOS
concentrations are considered to be the primary contributor to health risk and meal
recommendations are based off PFOS tissue concentrations. Additionally, steps taken to reduce
PFOS exposure will reduce exposure to PFDA.



Table 1. Average concentrations of contaminants per location per species.

Mean Concentrations (pg/kg ww)

Location Species PFOS PFDA
Elton Pond Largemouth bass 26.8 0.15
Rainbow trout 2.17 <LOD

PFOS concentrations were used to derive species-specific meal limits (Table 2). One of the three
composite samples of largemouth bass was comprised of smaller and younger individual fish
and had less than half of the PFOS concentrations than the other two composites comprised of
older and larger fish. To simplify guidance DOH combined these age/size classes together but
this information does provide weight to our general guidance to consume younger/smaller fish
within legal limits. Largemouth bass are predators and resident fish and as such their
accumulation of higher concentrations of PFAS is not unexpected. There was only one
composite sample of three individual rainbow trout available for analysis in this sample effort.
Further, these trout were caught at least nine months after introduction to the pond and may
have PFOS concentrations different than those caught weeks after being introduced. Therefore,
our guidance on rainbow trout is offered as provisional and may change in the future.
Currently, we are unable to determine if Elton Pond is the sole source of PFAS exposure to the
rainbow trout. It is likely that the fish begin to accumulate PFAS after being introduced to the
pond, however, it is also possible that the trout are contaminated with PFAS prior to being
stocked. This could have implications for how PFAS accumulate in rainbow trout over time and
if consumption guidance would change depending on how long the fish have been in the
system.

Table 2. Calculated Meal Recommendations for species in Elton Pond.

Meals per month

Location Species PFOS Recommendations
Elton Pond Largemouth bass 0.5 Up to 1 meal per month
Rainbow trout 6.5 Up to 8 meals per month

Fish is considered a healthy food, known to be high in protein, low in saturated fats, and rich in
nutrients such as vitamin D, iodine, and selenium. The health benefits of eating fish are well
documented and linked to reduced risk of cardiovascular disease, osteoporosis, and colorectal
cancer—major chronic diseases that afflict much of the U.S. population. Beyond nutritional
value, the act of catching, preparing, and eating fish represents important cultural and family
practices that contribute to health and well-being. Fish is particularly significant as a cultural
food in Washington State, defining both recreational and spiritual ways of life in the Pacific
Northwest. In Native American tribal communities, fish and other seafood are essential to food
security, community cohesion, ceremonies, and cultural practices that promote individual and
community health and well-being (Donatuto et al. 2011). Recreational fishing contributes to
health through multiple pathways, including spending time in nature (White et al. 2019),



experiencing mental relaxation that combats stress and anxiety (Craig et al. 2020), and
maintaining quality time with family and friends while practicing long-held traditions (Brown et
al. 2012).

Given these multifaceted benefits, removal of fish from the diet may have serious health, social,
and economic consequences. Advisories can be protective while acknowledging fish
consumption benefits by recommending decreased consumption of fish known to have high
contaminant concentrations in favor of species with lower contamination levels. People are
encouraged to consume a variety of fish species, fish from locations with low contamination,
and follow recommended preparation and cooking methods. While the health benefits of
eating fish cannot be assigned quantitative values for calculating fish consumption advisories,
they can be incorporated qualitatively into advisory decisions. The Department of Health (DOH)
has considered these health benefits by deriving meal recommendations based on non-cancer
endpoints and using the animal RfD from Dong et al 2011 previously identified during the
development of the drinking water SAL. Cancer endpoints may overestimate risk when
considering the health benefits of fish (Stone and Hope 2010) and PFAS RfDs derived from
epidemiologic studies may be overprotective when considering the benefits of fish
consumption (Hamade 2024).

Conclusion

To protect consumers from the effects of PFOS:

e Provisional up to 8 meals per month: Rainbow trout.
e Up to 1 meal per month: Largemouth bass.

DOH encourages all Washingtonians to eat at least eight to twelve ounces of fish per week in
accordance with The Dietary Guidelines for Americans (2020). People may eat more than this
amount of fish weekly; however frequent consumers should consider taking steps to reduce
exposure to contaminants in the fish that they eat. Some general guidance is as follows:

e Eat avariety of fish that are low in contaminants according to guidance provided by
DOH (http://www.doh.wa.gov/fish/) and local health agencies.

e If consuming self-caught fish: consume younger, smaller fish (within legal limits). These
fish typically contain lower levels of accumulative contaminants than older, larger fish.

e When cleaning fish, remove the skin, fat, and internal organs before cooking; this will
help to reduce the amount of some contaminants.

e Grill, bake, or broil fish so that fat drips off while cooking. (advice is for fat stored
contaminants like PCBs)

e Young children and small adults should eat proportionally smaller meal sizes (Table 3).

Table 3. Adjustment of fish meal size based on the body weight of the consumer.


http://www.doh.wa.gov/fish/

Weight Mass Meal Size Meal Size

(Ibs) (kg) (02) (g)
19 9 1 28
39 18 2 57
58 26 3 85
77 35 4 113
96 44 5 142
116 53 6 170
135 61 7 199
154 70 8 227
173 79 9 255
193 88 10 284
212 96 11 312
231 105 12 340
250 113 13 369
270 123 14 397
289 131 15 425
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Some community members in East Selah may have higher exposure to PFOS due to
contaminated drinking water or home-raised foods. Table Al contains meal recommendations
for individuals who consume fish from Elton Pond and have been exposed to PFOS via other
sources. This calculation uses an RSC of 0.2 rather than 0.5 to acknowledge that relative PFOS
exposure from fish consumption may be lower in individuals with contaminated water and/or
food sources. Below are the equation and values for calculating meal recommendations:

BW = CF) . 1
() + ) -+ 7))

Meals per month = (

Where:

BW = body weight (70 kg)

CF = Conversion Factor (30.44 days/month)

MS = Meal Size (0.227 kg/meal)

RfD = Chemical specific oral Reference Dose (3 x 10-6 mg/kg-day for PFOS)
[C] = Chemical concentration in fish tissue (mg/kg)

RSC = relative source contribution (unitless, 0.2)

Table Al. Calculated Meal Recommendations for species in Elton Pond using an RSC = 0.2.

Meals per month

Location Species PFOS Recommendations
Elton Pond Largemouth bass 0.2 Do not eat
Rainbow trout 2.6 Up to 2 meals per month
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