ONE
HANFORD DOE/HF0-2026-02, Rev. 0

= Food and farm products. In CY 2025, locally grown food and farm products were collected from
gardens and farms near the Hanford Site to analyze potential radiological contaminants associated with
the Hanford Site operations. Tritium was detected in wine, milk, and leafy vegetable samples, while
carbon-14 was detected from milk and a wine sample. All detections were at low concentration and
consistent to trends observed in the past 5 to 10 years.

= Wildlife surveillance. During CY 2025, the fish and wildlife species sampled and analyzed for Hanford
Site operations-produced contaminants included crayfish (Pacifastacus sp.), suckerfish (Catostomus
sp.), walleye (Sander vitreus), Canada goose (Branta canadensis), mule deer (Odocoileus hemionus),
and elk (Cervus canadensis).

= Routine vegetation sampling and radiological surveys. In CY 2025, 52 vegetation samples were
collected; 47 from the Hanford Site and 5 from offsite locations. The concentrations of radionuclides in
these samples were consistent with those seen in previous years.

9.0 BIOTA MONITORING

This section discusses monitoring of agriculture, fish and wildlife, and vegetation, along with
waste site remediation and revegetation.

9.1 AGRICULTURAL MONITORING

In CY 2025, representative food and farm products from major local commodities, including
leafy vegetables, vegetables, alfalfa/hay, fruits, dairy, and wine were collected from agricultural
communities near the Hanford Site and from upwind and distant locations in Sunnyside and
Yakima Valley areas (Figure 9-1). Locations near the Hanford Site serve as indicators of
environmental contaminants, while Sunnyside and the Yakima Valley are control sites to provide
natural background radiation levels (DOE-HDBK-1216-2015).

Agricultural product samples are analyzed to monitor the presence of radiological contaminants
that may originate from Hanford Site releases. Sampling locations, agricultural products, and
laboratory analysis (Figure 9-1) were established in DOE/RL-2022-37. Samples were obtained
from the following locations:

» Downwind (east and southeast) of the Hanford Site where airborne emissions or
contaminated dust from the site potentially would be deposited

» Upwind of and distant from the Hanford Site to provide information about reference
(background) contaminant levels

» From farms irrigated with water taken from the Columbia River downstream from the
Hanford Site.
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Historically, the Riverview area in Pasco, Washington has been a primary location for collecting
food and farm samples because the area is located downstream and downwind from the
Hanford Site. Over the past few years urban expansion and agricultural land conversion into
housing and commercial developments has made it difficult to find suitable commercial food and
farm sampling locations in the Riverview area. As a result, the sampling approach for this area
has been modified to allow the collection of any food and farm products available in a given
year. This sampling modification intends to improve efficiency and maintain comprehensiveness
across the food chain.

The edible portions of each food product are analyzed to evaluate potential Hanford-related
radionuclides and assess potential radiation doses to the public to ensure compliance with
DOE O 458.1, Chg. 4.

The results of these samples are used to assess the amounts of Hanford Site contaminants in
the food and farm products by comparing:

» Current analytical results against historical data trends.
» Analytical results from downwind locations with those from upwind and distant locations

» Analytical results from crops irrigated with Columbia River water withdrawn downstream
of the Site to samples irrigated with water from other regional sources. The results of
irrigation sampling are discussed in Section 6.6.

In CY 2025, concentrations of most radionuclides analyzed in food and farm product samples
were below the analytical minimum detection limit and consistent with historical results. Tritium
was detected in milk, wine, and leafy vegetables at very low concentrations. Carbon-14 was
detected at low concentrations in one milk sample and several wine samples. Trace levels of
naturally occurring potassium-40 were detected consistently in all food and farm products, while
beryllium-7 was detected in one wine sample. Radiological doses associated with potential
Hanford Site-produced contaminants are discussed in Section 3.0. Where possible, the
measured concentrations were compared to the concentration reporting levels that have been
established based on environmental concentrations that would result in a dose of 1 mrem/yr
(DOE/RL-91-50, Hanford Site Environmental Monitoring Plan).

Agricultural products are collected each year on a quarterly or annual schedule, with some
products rotating through sampling every 2 or 3 years. The types and numbers of samples
scheduled for collection in any given year are documented in DOE/RL-2022-37. Table 9-1
provides a summary of the products, sampling locations, and analyses evaluated during 2025.

Table 9-1. Calendar Year 2025 Sampling
Locations and Analyses for Food and Farm Products. (2 pages)

Milk East Wahluke, Sagemoor, Sunnyside 14C, GEA, 3H, 129], 90Sr
Apples East Wahluke, Mattawa, Sagemoor, Sunnyside 14C, GEA, 0Sr
Tomatoes Riverview, Sagemoor, Sunnyside, WSU Garden 14C, GEA, 98r, 3H
Corn East Wahluke, Sagemoor, Sunnyside 14C, GEA, %0Sr

Leafy vegetables  East Wahluke, Riverview, Sagemoor, Sunnyside, WSU Garden 14C, GEA, %8r, 3H
Potatoes East Wahluke, Sagemoor, Sunnyside, WSU Garden 14C, GEA, 0Sr
Zucchini East Wahluke, Riverview, Sagemoor, Sunnyside 14C, GEA, 98Sr, 3H
Wine Columbia Basin, Mattawa, Yakima Valley 14C, GEA, °H
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Table 9-1. Calendar Year 2025 Sampling
Locations and Analyses for Food and Farm Products. (2 pages)

Alfalfa/hay Horn Rapids, Sagemoor, Sunnyside 14C. GEA. 3H, %0Sr
Cherries East Wahluke, Riverview, Sagemoor, Sunnyside 14C. GEA. 90Sr
Stone fruits East Wahluke, Sagemoor, Sunnyside 14C. GEA. 905y
GEA = gamma-energy analysis.

9.1.1  Milk

Milk is a significant pathway for potential radiation exposure because dairy cows pastured near
the Hanford Site can ingest radioactive materials, such as iodine-131, cesium-137, and
strontium-90 from grass, water, or soil (PNNL-12088, Hanford Site Environmental Report for
Calendar Year 1998, Pacific northwest National Laboratory). These radionuclides can
subsequently enter the local food chain through a pathway known as pasture-cow-milk-human,
where contaminated paster is consumed by cows, the contaminants are passed into their milk,
and then humans ingest the contaminated milk. This process can potentially lead to increased
radiation exposure levels within surrounding communities that depend on dairy products
sourced from local farms (DOE-HDBK-1216-2015).

In CY 2025, to monitor potential radiation exposure through milk consumption, samples of raw
milk were collected quarterly, downwind, and downstream of the Hanford Site. These samples
were obtained from two dairies located in the East Wahluke area and two dairies in the Sagemoor
area. Individually collected samples (aliquots) from each location were combined into one mixture
(composite sample) prior to being sent to the laboratory for analysis to improve samples
representativeness and to reduce the overall analytical costs. Individual milk samples were also
collected on the same frequency from a dairy at an upwind and distant location in the Sunnyside
area to indicate background radiation levels in milk. All milk samples were analyzed for gamma-
emitting radionuclides, tritium (low level), strontium-90, iodine-129, and carbon-14. Table 9-2
provides a summary of the contaminants of concern analyzed in dairy milk from CY 2021 to 2025.

Table 9-2. Contaminants of Concern in Dairy Milk
Surrounding the Hanford Site, 2021 to 2025. (2 pages)

Calendar Year 2025 Calendar Years 2021-2024

Location |Radionuclide Maximum Concentration@

Samples | Detects pCilL
Lo 4 1 250E+02 + 157E+02 15 0 8.23E+01 4+ 8.03E+02
East 197Cs 4 0 168E+00 + 214E+00 15 0 602801 4+ 389E+00
Wahluke 12| 4 0  412E-02 +  277E-01 15 0 123E01 4+  6.97E-01
Area 908y 4 0 159E-01 + 592E-01 15 0  9.3%E-02 4+ 947E-01
Tritium 4 4  187E+01 + 649E+00 14 11 1.28E+01 &+  1.02E+01
Lo 5 0 203E+02 #+ 155E+02 21 2 200E+02 + 8.15E+02
197Cs 5 0 299E+00 #+ 3.30E+00 21 0  467E-01 £  2.36E+00
ifg:m”’ 129] 5 0 162801 + 323E-01 21 0  810E02 + 509E-01
%08y 5 0 450E-01 #+  4.49E-01 21 0  285E-01 + 1.42E+00
Tritium 4 4  372E+01 + 117E+01 17 17 3.09E+01 +  3.48E+01

s { - o v /i
5 / .
~ige *\ Biota Mot



ONE
HANFORD DOE/HF0-2026-02, Rev. 0

Table 9-2. Contaminants of Concern in Dairy Milk
Surrounding the Hanford Site, 2021 to 2025. (2 pages)

Calendar Year 2025

Calendar Years 2021-2024

Location |Radionuclide ge Concentration(@

pCill pCilL
140 4 0 200E+02 + 159E+02 10 0  309E+01 + 6.75E+02

19Cs 4 0 125E+00 + 226E+00 9 0 322E-01 % 237E+00
2;‘::"3'“"‘ 129] 4 0 358E02 + 313E01 10 0 178E-02 +  4B4E-01
%0Sr 4 0 363E01 + 551E01 10 0 -120E-01 % 125E+00

Tritium 5 5  171E+01 +  6.37E+00 10 10 119E+01 +  6.60E+00

(@ Maximum concentrations * analytical uncertainty; average concentrations + 2stdv.

9.1.1.1 Milk Results

In CY 2025, low concentrations of tritium were detected in all milk samples. The maximum
tritium concentration for each location was 37.20 pCi/L, 18.70 pCi/L, and 17.13 pCi/L at
Sagemoor, East Wahluke, and Sunnyside, respectively. Concentration levels for all locations
are consistent with trends observed over the past 5 to 10 years. Carbon-14 was also detected
with a concentration of 250 pCi/L in one milk sample collected from the East Wahluke area,
while the naturally occurring potassium-40 was detected consistently in all samples.

9.1.2  Fruit and Vegetables

Fruits, vegetables, and alfalfa/hay are sampled around the Hanford Site to monitor for potential
radionuclide deposition from air pathways to the local food chain and animal feed. In CY 2025,
samples of leafy vegetables, zucchini, potatoes, tomatoes, corn, peaches, nectarine, apples,
and alfalfa/hay were collected from the indicator locations downwind and downstream of the
Hanford Site and from a reference upwind and distant location in Sunnyside (Table 9-1). All
samples were analyzed for gamma-emitting radionuclides, strontium-90, and carbon-14. In
addition, leafy vegetables, tomatoes, and zucchini were tested for tritium to further evaluate the
potential impact of site activities in locally grown food.

9.1.2.1 Fruit and Vegetable Results

In CY 2025, most radionuclides analyzed from fruit, vegetable, and alfalfa’hay samples were
below analytical detection limits and consistent with historical results and trends. Tritium was
detected at a very low concentration of 0.778 pCi/g in a leafy vegetable sample collected from
the WSU Garden. Appendix E, Table E-18 and Table E-19 provide current and historical
concentrations of radionuclides associated with fruit, vegetable, and alfalfa’/hay samples.

9.1.3 Wine

Wine is sampled around the Hanford Site because grapes are locally grown, making them an
economically significant agricultural commodity in the Columbia Basin region. As a result,
monitoring wine is important since it represents a relevant pathway for potential public exposure
to radioactive contaminants that may be associated with Hanford Site operations.
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In CY 2025, wine samples were collected downwind and downstream of the Hanford Site from
the Columbia Basin vineyard to monitor Hanford Site impact to local wine. In addition, wine
samples were collected from an upwind location from a Yakima Valley winery to indicate the
general background radiation levels in wine. Both red and white grape samples were collected
from each sampling location immediately following the grape pressing stage (referred to as
“‘must” sample) and were analyzed for gamma-emitting radionuclides, tritium (low level), and
carbon-14.

9.1.3.1 Wine Results

Tritium was detected in all wine samples at concentrations of 87.50 pCi/L, 23.20 pCi/L, and
12.51 pCi/L for red wine samples, and 114.35 pCi/L, 20.01 pCi/L, and 13.21 in white wine
samples from Columbia Basin, Mattawa, and Yakima valley, respectively. Carbon-14 was also
measured at 151 pCi/L in one white wine sample from Yakima Valley and 102 pCi/L in one red
wine sample from Columbia Basin. In addition to tritium, naturally occurring potassium-40 was
detected in all samples and beryllium-7 was measured at a detectable level from one white
variety sample from Columbia Basin.

9.2 FISH AND WILDLIFE MONITORING

During CY 2025, fish and wildlife species sampled and analyzed for contaminants produced by
Hanford Site operations included crayfish, suckerfish, walleye, Canada goose, mule deer, and
elk. These species were selected because they could potentially serve as pathways for
contaminants to reach humans through offsite consumption. Fish and game bird species are
sampled every 2 years, with different species within the same class being sampled in alternating
years.

Table 9-3 shows samples of fish and wildlife analyzed for radionuclides and metals suspected
or known to be present at the Hanford Site. In addition, samples were collected from locations
considered outside the influence of the Hanford Site to obtain reference contaminant
measurements.

Table 9-3. Fish and Wildlife Analysis Summary.

Locatlons Locatlons Samples Samples
Crustacean (crayfish)
Fish (suckerfish)
Fish (walleye)
Mammal (deer and elk)

Waterfowl (Canada goose)

8 8 2
45 28 23
11 11 0
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Figure 9-2 shows the areas on and around the Hanford Site where all fish and wildlife species
were collected in CY 2025 with the exception of deer and elk samples.
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Any unusual results or trends in surveillance data that appear between releases of the Hanford
Annual Site Environmental Report are reported to the HFO and the relevant prime contractor.
Reporting limits based on dose have been established according to environmental
concentrations that could result in an offsite public dose of either 1 or 10 mrem/yr, depending on
the specific media and whether the condition persisted throughout the year. The environmental
surveillance report uses dose-based wildlife reporting limits for several radionuclides, as shown
in Table 9-4. The full table of dose-based reporting limits is provided in DOE/RL-91-50.

Table 9-4. Environmental Surveillance Project Dose-Based Reporting Limits.

| sampleon | WSt | WCs | my | my | my | mpu | mepy |

Wildlife meat (pCi/g fresh wt) 9.50E-02  2.20E-01  5.90E-02 6.10E-02 6.00E-02 1.30E-02  1.20E-02
Fish (pCilg fresh wt) 140E-01 = 3.40E-01 = 9.00E-02 = 9.40E-02 = 9.20E-02 = 1.90E-02 @ 1.80E-02

@ Concentrations are based on a 1 mrem/yr dose threshold.
() Wildlife and fish ingestion pathways use annual intake rates; 100% of each food is assumed to originate in the impacted area.

9.2.1  Crayfish

Crayfish play a vital role in the macroinvertebrate benthic community of the Columbia River and
are recreationally harvested and consumed by the public. In the Hanford near-shore
environment, crayfish may be exposed to chemical and radiological contaminants present in
sediment, surface water, and in areas where groundwater seeps or upwelling occur. Two
species of crayfish are found in the sampling areas: the native signal crayfish (Pacifastacus
leniusculus) and the invasive virile crayfish (Faxonius virilis), also known as northern crayfish.
In CY 2025, 189 crayfish were captured over two trap-nights using baited funnel traps.

» Hanford Townsite to 300 Area: 105 crayfish were collected
» 100 Areas: 73 crayfish were collected
» Reference area: 11 crayfish were collected.

Seven composite samples were sent to the laboratory for analysis.

9.2.2 Suckerfish

In CY 2025, suckerfish were sampled and analyzed for radiological contaminants. Suckers were
selected as an alternative to whitefish due to difficulties in collecting whitefish. Both suckers and
whitefish are omnivorous bottom-feeders that occupy similar ecological niches in the Columbia
River, although whitefish are typically found in fast-moving waters while suckers are more
common in slower-moving areas. Both species are harvested for food along the Hanford Reach
and could potentially contribute to human exposure through ingestion. The flesh of both fish is
firm, white, and flavorful, though they are considered bony. In 2025, suckerfish were collected
using electrofishing techniques, resulting in a total of 10 specimens.

» Hanford Townsite to 300 Area: three fish were collected
» 100 Areas: three fish were collected
» Priest Rapids pool reference area: four fish were collected.

Samples from the 100 Areas and the Hanford Townsite to 300 Area were sent to the WDOH as
split samples. A total of 23 samples (13 filet, 10 carcasses), including duplicates, were sent to
the laboratory for analysis.

e =
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9.2.3 Walleye

Walleye are a popular game fish and a favored food for anglers along the Hanford Reach.
Because they are widely consumed, walleye could potentially contribute to human exposure
through ingestion. Many anglers consider walleye to have some of the best-tasting flesh of any
freshwater fish. In CY 2025, walleye were collected using rod and reel techniques, with a total of
five fish collected.

» Hanford Townsite to the 300 Area: three walleye were collected
» 100 Areas: two walleye were collected
» Reference area: No walleye were collected during CY 2025.

From the five walleye collected in 2025, eight filet and six carcass samples (including
duplicates) were sent to the laboratory for analysis.

9.24 Waterfowl

Canada geese are a highly popular waterfowl game bird in the Columbia Basin. They are
harvested for food along the Hanford Reach and could potentially contribute to human exposure
through ingestion. Known by some as the “roast beef of the sky,” Canada goose meat has a
mild flavor and, when properly prepared, can resemble lean beef. Sampling efforts targeted
young-of-the-year birds, whose entire life cycle prior to collection occurred within the sampling
areas. In CY 2025, 16 Canada geese were collected using hunting techniques.

» Hanford Townsite to the 300 Area: five Canada geese were collected
» 100 Areas: five Canada geese were collected
»  Wanapum Pool reference area: six Canada geese were collected.

Four Canada geese (two from the 100 Areas and two from the Hanford Townsite to the
300 Area) were provided to the WDOH. From the remaining geese collected in 2025, 11 bone
and 11 muscle samples (including duplicates) were sent to the laboratory for analysis.

9.2.5 Mule Deer and Elk

Deer and elk hunting is prohibited above the high-water mark on the Benton County side of the
Hanford Site; however, the river does not prevent large mammals from crossing. Harvesting
deer and elk for food could potentially contribute to human exposure to contaminants. On the
Hanford Site, deer and elk may be exposed to metals and persistent radionuclides by foraging
on plants whose roots access contaminated groundwater or soil, drinking contaminated water,
or incidentally ingesting contaminated soil. These factors make deer and elk important species
for contaminant analysis related to public consumption. Animals captured and tagged on the
Hanford Site have been legally killed by hunters on the shoreline below the high-water mark and
across the Columbia River in Franklin County, demonstrating that this exposure pathway exists.
In CY 2025, the Hanford Environmental Monitoring Program collected the following deer and elk
samples.

» Hanford Site: sampled were collected from five mule deer
» Hanford Site: samples were collected from 12 elk
» Reference area: sampled were collected from two elk.

Twenty-two liver samples, 21 bone samples, and 21 muscle samples were sent to the analytical
laboratory, including duplicates and regulatory splits provided to the WDOH.
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9.2.6 Trace Metals in Wildlife

Several trace metals associated with Hanford Site operations may accumulate in the tissues of
certain fish and wildlife. These metals, such as copper, lead, and mercury, are considered
contaminants of potential concern, especially along the Columbia River shoreline where
contaminated groundwater enters the river. Historical operations at the Hanford Site have
produced both radiological and non-radiological wastes, including trace metals found in various
forms—such as liquid and solid wastes disposed of in trenches, cribs, ditches, and ponds;
underground storage tanks; and fly ash generated from burning coal in steam and power plants,
which was released into the atmosphere.

Surveillance data on trace metal concentrations in fish from areas on and near the Hanford Site
are limited, and the results are variable. Currently, there are no established federal or state
benchmark criteria for adverse effects related to trace metal concentrations in fish tissue. These
limitations make it difficult to identify Hanford Site contributions to trace metal levels or to assess
the potential impacts. Continued monitoring of fish for uptake and exposure to radionuclides and
metals at locations both near to and away from the Hanford Site will provide valuable
information on the extent and long-term trends of contamination in the Hanford Reach
environment. The WDOH identifies species with elevated levels of chemical contaminants within
the Hanford Reach and issues consumption recommendations accordingly.

Crayfish, suckerfish filet, walleye filet, deer liver, and elk liver samples were analyzed for

17 different trace metals. Fish filets and mammal livers were analyzed due to their
accumulations of trace metals in edible tissues. Table 9-5 provides the maximum concentration
in various tissues of wildlife in CY 2025.

Table 9-5. Maximum Metal Concentrations in Fish and Wildlife Tissues, 2025.

Maximum Concentration (ug/kg)

Crayfish Deer/Elk Liver Suckerfish Filet Walleye Filet

300 Area | Area Site Area Areas 300 Area Area Areas 300 Area
Ag 1,400 1,290 760 148
Al 18,000 28,500 87,900 20200
As 622 589 ND 554 ND 617 ND ND ND ND
Ba 117,000 152,000 82,900 294 204 556 231 159 ND ND
Be ND ND ND ND ND ND ND ND ND ND
Cd ND ND ND 158 106 ND ND ND ND ND
Cr 753 180 194 4,150 243 ND ND ND ND ND
Cu 31,100 22,400 28,800 57,100 10,700 436 1,090 329 ND ND
Hg 173 636 ND ND ND 438 217 209 443 541
Mn 28,700 20,300 42,400 4,330 4,480 999 ND ND 257 230
Ni 262 178 377 1570 1,360 213 281 172 ND ND
Pb ND ND ND 599 291 ND ND ND ND ND
Sb 3% ND ND 1,290 534 ND ND ND 348 470
Se ND ND ND 2090 1,860 ND ND ND 1000 1160
Tl ND ND ND 478 ND ND ND ND ND ND
U 1060 ND ND 2000 902 1160 1040 ND 1050 ND
Zn 30800 32100 22200 258000 29400 7510 12800 5980 3830 6560

ND = Non-detect. HTS = Hanford Townsite.
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9.2.7 Radionuclides in Wildlife

All fish and wildlife samples were analyzed for strontium-90 contamination and tested by
gamma spectrometry to detect several gamma-emitting radionuclides, including cesium-137.
Since the 1990s, strontium-90 and cesium-137 have been the most commonly measured
radionuclides in fish and wildlife samples.

Strontium-90 is present in Hanford Site environments as a result of past operations, waste
disposal practices, and global nuclear fallout. The main source of measurable
Hanford-produced strontium-90 in the Columbia River is contaminated groundwater entering
through shoreline springs in the 100 N and 100 H Areas. Strontium-90 is chemically similar to
calcium, so it accumulates in hard tissues rich in calcium—such as bones, antlers, and
eggshells. The biological half-life of strontium-90 in hard tissues ranges from 14 to 600 days
(PNL-9394, Ecotoxicity Literature Review of Selected Hanford Site Contaminants).
Concentrations in these tissues may reflect an organism's lifetime exposure to strontium-90;
however, since it does not accumulate in the edible portions of fish and wildlife, it generally does
not significantly contribute to human dose from wildlife consumption (NCRP Report No. 160,
lonizing Radiation Exposure of the Population of the United States).

Cesium-137 is also present in Hanford Site environments due to past operations, waste
disposal, and global fallout from nuclear weapons testing. This isotope is important to the
human food chain because it is chemically similar to potassium and accumulates in the muscle
tissues of fish and wildlife. Cesium-137 serves as an indicator of recent exposure to radioactive
materials, as it has a relatively short biological half-life of less than 200 days in muscle tissue
and less than 20 days in the gastrointestinal tract (PNL-9394).

Technetium-99 analysis was added to mule deer and elk liver samples in response to public
interest regarding Hanford contaminants in local wildlife and elevated technetium-99
concentrations in pond water samples from West Lake, an area frequented by deer and elk. The
liver was selected for analysis as it is a target organ for Technetium-99.

Gamma spectrometry results for most radionuclides generally show activities too low to
measure, or concentrations that are considered artifacts of low background counts—random
occurrences during sample analysis that can produce occasional false-positive results. For
many radionuclides, concentrations were below the analytical laboratory detection limits.

9.2.7.1 Strontium-90

During CY 2025, walleye and suckerfish fillets and bones, waterfowl bones, and mule deer and
elk bones from the Hanford Site were analyzed for strontium-90. Six detections of strontium-90
were identified: five in bone samples from mule deer and elk and one in an antler sample from a
mule deer, all collected from the Hanford Site. Average concentrations of strontium-90 in mule
deer/elk are shown in Figure 9-3, Figure 9-4, and Figure 9-5, respectively. Detected
concentrations of strontium-90 were consistent with historical levels.
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Figure 9-3. Average Strontium-90 Concentrations in Mule Deer and Elk by Year.
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Figure 9-5. Average Strontium-90 Concentrations in Waterfowl by Year.

9.2.7.2 Cesium-137

Whole crayfish and samples of muscle tissue from walleye, suckerfish, mule deer, elk and
waterfowl are analyzed for cesium-137. In CY 2025, cesium-137 was not detected in any of the
fish and wildlife samples collected on or around the Hanford Site.

9.2.7.3 Technetium-99

Mule deer and elk liver samples are analyzed for technetium-99. In CY 2025, technetium-99
was not detected in any of the mule deer or elk liver samples collected on or around the Hanford
Site.

9.3 VEGETATION MONITORING

Vegetation is an integrating sample medium that accounts for contaminants released to the
atmosphere either directly (gaseous effluent), indirectly (re-suspension/deposition), or through
onsite liquid effluent waste streams that are subsequently used for irrigation resulting in uptake
of contaminants via their root system.

Deep-rooted vegetation (e.g., tumbleweeds, sagebrush) growing over underground sources of
radionuclides may selectively uptake contaminants (e.g., cesium, strontium) into their tissues.

When radionuclides are transported from roots to above-surface portions of the plant, surface

contamination may result, which poses a potential risk of environmental/biological transport or
human contact.

Vegetation samples have been collected on and around the Hanford Site for more than

50 years, and a significant data set exists that documents historical onsite and offsite levels of
manmade radionuclides. This data provides a baseline to which unplanned releases may be
compared.

Onsite vegetation samples are collected annually. Radiological monitoring of native vegetation
is conducted on or adjacent to waste disposal sites and from locations downwind, near, or within
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the boundaries of operating facilities and remedial action sites. Contaminant data collected are
used to:

» Support evaluation of the effectiveness of effluent monitoring and controls within facilities

P Assess adequacy of contaminant control or contamination control at waste disposal
sites, waste site remediation, and contamination areas

» Detect and monitor unusual conditions associated with a potential release or spread of
radioactive material

» Provide long-term radionuclide contamination trends

» Provide complementary monitoring to airborne sampling methods for atmospheric
releases.

Offsite vegetation samples are collected every 3 to 5 years, with the most recent collection
conducted in CY 2025. This collection frequency aligns with guidance provided in
DOE-HDBK-1216-2015. Offsite vegetation sampling is performed at perimeter and distant
locations, as well as within nearby communities.

9.3.1  Hanford Site Vegetation Monitoring

In CY 2025, the location and analyses of onsite vegetation samples collected are depicted in
Table 9-6 and DOE/RL-2022-37. The number of vegetation samples per operational area are
summarized in Table 9-7.

Table 9-6. Hanford Site Vegetation Monitoring Locations and Sample Analyses.

100 N Area Y719, Y724 September GEA, Pu-iso, 9Sr, U-iso
200 East Area V053, V055, V057, V061, V063,@ May GEA, Pu-iso, %08, U-iso
V065, V075, V077, V079
200 West Area V015, V019, V025, V029, V037, May GEA, Pu-iso, %08r, U-iso
V039, V041, V047, V049, V051
Plutonium Finishing Plant V007, V009, V031, V043, V045 May 21Am, GEA, Pu-iso, %8r, U-iso
(200 West Area)
300 Area V123(@). () May GEA, Pu-iso, %Sr, U-iso
400 Area V130 May GEA, Pu-iso, %Sr, U-iso
600 Area V081, V083, V085, V087, V089, May GEA, Pu-iso, %08r, U-iso

V091,(@ V095, V097, V099, V101,
V103, V107, V109

(@ Signifies a sample location. Code format is [1] alpha- [3] numeric (e.g., A123).
() Co-located sampling location with the WDOH

() Quality control field duplicate sample

GEA gamma energy analysis. U-Iso
Pu-Iso isotopic plutonium (239Pu, 239/240py), WDOH

isotopic uranium (2331234, 235, 238))),
Washington State Department of Health.
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Table 9-7. Number of Vegetation Samples per Operational Area.

Number of Operations Area (Discrete Samples Analyzed)
Samples 100 N 200 East Area | 200 West Area | 300 Area® 400 Area 600 Area®@
47 2 10 17 2 1 15

@ Includes one or more field duplicate samples.

9.3.1.1  Sampling and Analysis

In CY 2025, onsite samples were collected and analyzed according to DOE/RL-2022-37.
Collection locations in the 200 and 600 Areas are alternated between even- and odd-numbered
years, aligning with even- and odd-numbered sample locations. Individual vegetation samples
(approximately 17.6 oz, consist of new-growth leaf cuttings taken from the available brushy,
deep-rooted species, such as sagebrush and/or rabbitbrush). To avoid decimation of any
individual plant through overharvesting, samples may consist of mixed biota representing
several like members of the sampling site plant community. Vegetation samples are dried prior
to analyses and analytical results are reported on a dry-weight basis.

Vegetation samples were analyzed for strontium-90, uranium-233/234, uranium-235,
uranium-238, plutonium-238, plutonium-239/240, gamma-emitting radionuclides, and
americium-241 at five of the vegetation monitoring locations in the 200 West Area.

9.3.1.2 Vegetation Monitoring Results

In CY 2025, the analytical results from onsite vegetation samples collected were compared with
concentrations of radionuclides measured in samples collected offsite at various locations in the
Grant, Yakima, Walla Walla, Adams, Benton, and Franklin Counties. These comparisons were
used to differentiate concentrations of Hanford Site-produced contaminants from levels resulting
from natural sources and worldwide fallout.

In general, radionuclide concentrations in the vegetation samples collected from or adjacent to
Hanford Site waste disposal facilities in 2025 were similar to concentrations in the samples
collected offsite. Strontium-90, uranium-233/234, and uranium-238 were detected in the

CY 2025 vegetation samples. The concentrations detected are consistent with those seen in
previous years. Appendix D, Table D-7 provides the annual average and maximum
concentrations of radionuclides in vegetation samples by area during CY 2025 and for the
preceding 5 years. Appendix D, Table D-8 provides concentrations of select radionuclides in
vegetation samples collected onsite and offsite in CY 2025. Plutonium-238, plutonium-239/240,
cesium-137, and americium-241 were not detected in any of the vegetation samples collected
on the Hanford Site in CY 2025.

Strontium-90. Strontium-90 was detected in two of the vegetation samples collected from the
200 East Area and one sample from the 100 N shoreline. The concentrations measured were
slightly lower than those seen in previous years.

Uranium. In CY 2025, uranium-233/234 and uranium-238 detection frequency was lower
compared to previous years, while average concentrations remained similar.

i Site En Sy
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9.3.2 Offsite Vegetation Sampling

Vegetation samples from offsite locations are collected every 3 to 5 years and were most
recently collected in CY 2025. Offsite vegetation sampling is used for long-term trend analysis
and is not used in dose model calculations. The sampling frequency of every 3 to 5 years is
consistent with the guidance provided in DOE-HDBK-1216-2015.

During CY 2025, vegetation samples were collected from five locations around the Hanford Site
perimeter and nearby and distant communities. The locations and analyses of offsite vegetation
samples collected are depicted in Table 9-8.

Table 9-8. Calendar Year 2025 Offsite
Vegetation Monitoring Locations and Sample Analyses.

Byers Landing V431 June GEA, Pu-iso, 98r, U-iso

George V439 June GEA, Pu-iso, %8r, U-iso

Othello V4402 June GEA, Pu-iso, %8r, U-iso

Ringold V427 June GEA, Pu-iso, %08r, U-iso
Wanapum V441a June GEA, Pu-iso, 9Sr, U-iso

(@ Co-located sampling location with the WDOH

GEA gamma energy analysis. U-Iso isotopic uranium (233/234U, 235U, 238U).

Pu-Iso isotopic plutonium (239Pu, 239/240Pu). WDOH Washington State Department of Health.

9.3.2.1 Offsite Vegetation Sampling Results

For CY 2025, the analytical results from vegetation samples collected from around the Hanford
Site perimeter and nearby and distant communities are summarized in Appendix D, Table D-9.
The average vegetation concentrations in CY 2025 were similar to those seen in previous years.

9.3.3  Vegetation Control

The purpose of vegetation control at the Hanford Site is to effectively control and minimize
noxious weeds, industrial weeds, and other non-native vegetation to ensure protection of
Hanford Site workers, the public, facilities, property, and the Hanford Site’s cultural and
environmental (including biological) resources. The risks that are mitigated through effective
vegetation control include spread of contamination, wildfire fuel loading, harborage of vermin
and insect pests around facilities, damage and destruction of native plant communities, damage
to facilities, and interference with work and transportation.

In CY 2025, approximately 8,451 acres onsite were treated with herbicides on radiological
waste sites, around operations areas, and along roadways to keep areas free of deep-rooted
vegetation (e.g., tumbleweeds). Follow-up treatments were included in select treated acres;
several areas received more than one herbicide application.
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