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Is Hanford nuclear waste polluting the Columbia River?
What are the human health impacts?
Why is the cleanup taking so long, and when will it be done?
How did Washington end up with the nation’s most polluted place?
What can we do about it? How can I get involved?
Hanford and the River describes the history of nuclear waste production and
the impact on the Columbia River. It surveys the pollution problems, current
cleanup actions, plans to import more radioactive waste, and ways that you can
help promote a safe Columbia River. Columbia Riverkeeper is a citizen group
dedicated to protecting and restoring the Columbia River and all life connected
to it. Since 1989, we have been a public voice for Hanford cleanup.
Our Hanford priorities are: cleanup first, no new waste, protect our salmon.
1

Hanford &

the

River

HANFORD
&
the

Table of Contents

River

Director’s Note

3

Hanford: Yesterday & Today

4

How Does Radioactive Pollution Enter the River ?

6

The Geography of Waste

7

Salmon and the Hanford Reach

9

Without Aggressive Clean‐up, the Problem Will Only Get Worse

10

Overview of Contaminants

11

Strontium‐90

13

Chromium

14

Tritium

15

Uranium

15

Carbon Tetrachloride

16

Iodine‐129

16

Groundwater Clean‐up at Hanford

17

Clean‐up First or More Fuel to the Fire?

18

Our Vision for the Future of Hanford

19

This is Our River: Get Involved!

20

References & Acknowledgements

21

Produced by Columbia Riverkeeper

Working to protect the waters of the Columbia River and all life connected to it.
Sam drevo

2

Hanford &

the River

Director's note
“Salmon continue to return
to the Hanford Reach and
the pollution continues to
flow downstream. The
stakes are too high to fail.”
Brett VandenHeuvel, Riverkeeper Executive Director

Brett VandenHeuvel paddling the Hanford reach. Sam Drevo

Dear Readers,
Hanford is the most contaminated place in the Western Hemisphere, where the United States
dumped billions of gallons of radioactive waste on the banks of the Columbia and into the river
itself. Today, waste in unlined cribs and trenches has spread into large pollution plumes and doz‐
ens of storage tanks have leaked high‐level nuclear waste. Vast areas of groundwater are poi‐
soned and, in some places, flowing into the Columbia River.
After decades of nuclear weapons production, the U.S. Department of Energy’s mission at Han‐
ford is now focused on cleanup. Removing and containing the nuclear contamination at Hanford
and preventing additional waste from reaching the Columbia are imperative for the economy and
ecology of downstream communities. Citizens can play a key oversight role to ensure the job is
done right.
This report highlights Hanford’s ongoing and projected impacts on the Columbia River. Despite
the widespread contamination and the tremendous challenges that lie ahead, there is great hope
in cleaning up the Hanford Reach and restoring the Columbia River. More and more people are
demanding a clean Columbia and our work at Hanford is vital to river health. The Columbia River is
the lifeblood of the Pacific Northwest, providing salmon runs for Native American, commercial,
and sport fishermen alike, irrigation for thousands of farmers, and even drinking water to some
river communities. Salmon continue to return to the Hanford Reach and the pollution continues
to flow downstream. The stakes are too high to fail.

Brett VandenHeuvel, Executive Director
3

Hanford &

Hanford:

YESTERDAY

Formerly a top‐secret plutonium
producer, Hanford now contains
most of America’s nuclear waste.
The 586‐square‐mile Hanford site is a legacy of World War II and
the Cold War. In 1943, the federal government selected Hanford
as a top‐secret site for the Manhattan Project, which called for en‐
riching plutonium for nuclear weapons. Located in a sparsely pop‐
ulated area in south‐central Washington State near the city of Rich‐
land, the federal government quickly evacuated and condemned
the small towns of White Bluﬀs and Hanford.1 The government
also denied access to Native Americans who lived along the river
and had historically used the area for fishing, hunting, food gather‐
ing, and religious purposes.2 In August 1945, concentrated plutoni‐
um manufactured at Hanford powered the nuclear bomb dropped
on Nagasaki, Japan.3
The U.S. Department of Energy eventually built nine nuclear reac‐
tors along the Columbia River to produce plutonium and other ma‐
terials.4 The river provided electricity from the Grand Coulee Dam
and abundant water to cool the nuclear reactors.5
From 1943 to 1989, the federal government and its contractors
generated unprecedented volumes of hazardous and radioactive
waste. For example, Hanford released approximately 725,000 cu‐
ries of radioactive iodine‐131 between 1944 and 1957.6 In contrast,
the 1979 accident at the Three Mile Island nuclear power plant in
Pennsylvania released between 15 and 24 curies of iodine‐131.7
USDOE

the

River

TODAY

USDOE

The control board in Hanford’s B‐Reactor.
USDOE

Workers at Hanford historically
loaded plutonium fuel rods by hand.
USDOE

Hanford’s N‐reactor operated through the 1970s.

The control room in Hanford’s B‐Reactor.
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Demolition of the K Basin stack, June 2010. USDOE

The Columbia River is our nation’s second largest riv‐
er and historically home to the largest salmon runs on
Earth.16 The Hanford Reach of the Columbia flows 51
miles through the Hanford nuclear site and is home to
sturgeon, salmon, and bull trout. Here, the river flows
freely in riﬄes and boils, not constrained by dams.
During Hanford’s operation, the federal government
deposited hundreds of millions of gallons of radioac‐
tive waste directly into the ground in injection wells,
trenches, and buried drums, as well as placing waste in
177 large underground tanks.8 The United States also
directly discharged contaminated cooling water into
the Columbia River from the nuclear reactors, which
contained about 110 million curies of mostly short‐lived
radionuclides.9 Hanford’s operations also resulted in
air emissions of approximately 20 million curies from
1944 to 1972.10 Citizens downwind of the radioactive
emissions report increased rates of thyroid cancer as a
result of the iodine releases.11
In 1989, the U.S. Department of Energy, the State of
Washington, and the U.S. Environmental Protection
Agency (EPA) signed the Tri‐Party Agreement, a legally
binding contract that set a thirty‐year timetable for
Hanford cleanup.12 The Department of Energy failed to
meet all of its obligations under the agreement. De‐
spite two decades of cleanup activity, Hanford is still
5

the most contaminated site in the western hemi‐
sphere13 and one of the world’s largest cleanup sites.
Due to the slow progress, in 2009 Washington and the
federal agencies reached an agreement to amend the
Tri‐Party Agreement and push back the cleanup dead‐
line to at least 2047.14 By most estimates, cleanup is
just one‐third of the way complete.15
For over two decades, Columbia Riverkeeper has
monitored and served as a public resource and advo‐
cate on Hanford cleanup. Cleanup success at Hanford
is imperative. A healthy Pacific Northwest hinges on a
long‐term solution for Hanford and the Columbia.
USDOE

The Department of Energy dumped
radioactive waste in unlined trenches.
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How Does Radioactive
pollution Enter the River?

USDOE

The natural down‐gradient flow of groundwater provides
the conduit for contamination from Hanford to reach the
Columbia River.
In the center of the Hanford site, groundwater is more
than 200 feet below the surface. However, at the river, the
groundwater is at or near river level. Over time, contami‐
nants migrate through the soil and rock between the sur‐
face and the groundwater beneath—referred to as the
“vadose zone”—and form plumes of pollution.
The Department of Energy estimates that about 70
square miles of groundwater under Hanford contains radio‐
active and chemical contaminants at or above the federal
drinking water standards.17 When these pollution plumes
reach the groundwater, they can travel long distances.
Some pollution plumes are currently leaching directly into
the Columbia River.18
Contamination also enters the river through groundwater
upwelling.19 Studies show that contamination from Han‐
ford is already found in river life, including clams that live
near the Columbia’s shore.20 Radioactive discharges to the
river resulted in the Oregon Public Health Division declaring
the Columbia River the most radioactive river in the world
from World War II to the early 1970s.21

USDOE

Groundwater contaminated above safe drinking
water levels is flowing toward the Columbia.
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Due to its size, the Hanford site is divided into operable units. The major areas impacting
the Columbia River are referred to as the 100 Area, 200 Area, and 300 Area.

100 area ALONG THE RIVER

Sam drevo

Located directly adjacent to the river, the 100 Area once
contained nine plutonium production reactors.22 The pro‐
cess of producing plutonium is extremely waste intensive.
Hundreds of thousands of tons of uranium fuel rods were
subjected to nuclear chain reactions inside the reactors to
produce tons of plutonium.23 Years of plutonium production
generated billions of gallons of liquid waste and millions of
tons of solid waste and contaminated soil.24
In the 100 Area, hexavalent chromium concentrations are
detected at levels much higher than the federal drinking
water standard and over 10 times above the safe level for
salmon and other aquatic life.25 Nuclear waste products also
exceed drinking water standards in the 100 Area. For exam‐
ple, strontium‐90 and tritium concentrations in groundwa‐
ter are several times greater than the drinking water stand‐
ard.26 In some cases, cleanup methods have been ineﬀec‐
tive, prompting the U.S. Department of Energy to change its
approach and explore new cleanup techniques.

A view from the river. The N Reactor in Hanford’s 100 area.

200 area HEART OF THE WASTE
Near the middle of Hanford, the 200 Area housed five massive
processing facilities called “canyons” where Hanford workers ex‐
tracted plutonium from the uranium fuel rods. The canyons are
equal to three football fields long with walls extending sixty feet
above ground and forty feet below ground.27 These processing
facilities are highly contaminated with nuclear waste.
The 200 Area also contains 177 underground storage tanks har‐
boring 53,000,000 gallons of high level radioactive and chemical
waste. The tanks range in size from 50,000 to 1,000,000 gallons in
capacity.28 The U.S. Department of Energy estimates that 750,000
to 1,050,000 gallons of tank waste have already leaked. Many oth‐
er tanks are single‐shelled and at risk of leaking today.29 Threats
posed by the leaky tanks are so severe that Congress created the
Oﬃce of River Protection as part of the U.S. Department of Ener‐
gy in 1998.30
7
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Just a few of the 149 single‐shell tanks at Hanford.
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Hanford’s Landfill
usdoe

The Environmental Restoration Disposal Facility at Hanford.

The size of Hanford’s giant landfill speaks vol‐
umes about the dangers of nuclear waste and
the complexities of handling it. Staring down
from the landfill’s edge, the trucks look like toys,
but the radioactive waste is real.
The landfill, called the Environmental Restora‐
tion Disposal Facility, is a 70‐foot‐deep pit that
would cover 50 football fields. The constant
stream of up to 600 trucks per day carry Han‐
ford's low‐level and mixed radioactive waste to
the landfill for burial. This includes contaminated
soil, equipment, and building materials. Even the
trucks hauling the waste become contaminated
and will eventually be buried in the giant landfill.

Vitrification plant
The U.S. Department of Energy is currently building a
state‐of‐the‐art “vitrification” plant, called the Waste
Treatment Plant (WTP), which is designed to turn radio‐
active and chemical waste into glass—a more stable
form for long‐term storage. The Department of Energy
recently scrapped plans to use Yucca Mountain for long‐
term storage and no alternative site has been identified
to store Hanford’s high‐level waste. Vitrification plant
construction began in 2001 and the U.S. Department of
Energy now predicts the plant will begin operation in
2019. The plant is eight years behind schedule and $8
billion over budget.
Columbia Riverkeeper supports a timely completion of
the vitrification plant, but strongly objects to the U.S.
Department of Energy’s proposals to ship oﬀsite waste
to Hanford when the vitrification plant is complete.

usdoe

Waste Treatment Plant construction.

300 area FUEL RODS EXPERIMENTS
Situated at the southeast corner of Hanford along the Columbia River, the 300 Area housed Hanford’s fuel
manufacturing operations and experimental and laboratory facilities.31 During plutonium production, the
government sent hundreds of thousands of tons of raw uranium to the 300 Area, where it was manufac‐
tured into “fuel rods.”32Nuclear scientists also used the 300 Area to test their theories and conduct experi‐
ments.33 These experiments, along with solid waste burial grounds, resulted in extensive radioactive and
chemical contamination in 300 Area soil and groundwater.34
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Reach

The Columbia River’s Hanford Reach is
home to the largest remaining spawning
grounds for fall‐run Chinook salmon on the
mainstem of the Columbia River.
USDOE

For thousands of years, the Columbia River supported
oxbow ponds, and backwater sloughs that support some
the most abundant salmon runs on Earth and a sustaina‐
of the most productive spawning areas in the Northwest,
ble Native American fishery tied to these runs. 35 Today,
including the largest remaining stock of wild fall Chinook
salmon runs are a fraction of their former greatness due
salmon in the Columbia River."38 The fall Chinook salmon
to loss of habitat, dams, over‐harvest, and polluted water. that spawn and rear throughout the Hanford Reach are
Since the late 1990s, the National Marine Fisheries Service caught by commercial, recreational, and tribal fishermen
has recognized 13 diﬀerent salmon stocks as threatened
all along the Columbia River and the North Pacific Ocean.39
and endangered with extinction and needing protection
Some of the salmon spawning areas at Hanford are con‐
under the Endangered Species Act. These fish are born in taminated by chromium, strontium‐90, uranium and other
the Columbia River and its tributaries, migrate to the Pa‐
pollutants.42 Chromium can harm salmon by impacting fer‐
cific Ocean, and then return to their birthplace to mate
tilization success and reducing growth in juvenile salmon,
and lay eggs.
and it can be lethal to
The Hanford Reach is
salmon in high concen‐
The Hanford Reach is a paradox—
home to forty‐three spe‐
trations. Scientists have
cool
water
and
relatively
undisturbed
environment
cies of fish, including the
discovered groundwa‐
provides
exceptional
salmon
habitat,
yet
threatened upper Co‐
ter upwelling into Han‐
lumbia River spring‐run
radioactive & chemical plumes threaten the runs. ford Reach spawning
Chinook salmon, steel‐
areas that contain chro‐
head, and bull trout. In fact, the entire Hanford Reach is
mium levels deemed unsafe by the U.S. Environmental
designated critical habitat for both salmon and steel‐
Protection Agency and the State of Washington.43 Spring
head.36 Steelhead and salmon use the Hanford Reach for Chinook, unlike fall Chinook, spend a year in‐river after
spawning, foraging, and as a migration corridor. In addi‐
hatching, resulting in potentially higher exposure to radio‐
tion, juvenile steelhead and salmon may over‐winter in the active and chemical wastes.44
Reach; therefore salmonids are present in the area at all
The Hanford Reach is a paradox—cool water and rela‐
times of year.
tively undisturbed environment provides exceptional
The Columbia River’s Hanford Reach is particularly sig‐
salmon habitat, yet radioactive and chemical plumes
nificant because it is the largest remaining spawning
threaten the runs. A thorough cleanup and long‐term pro‐
grounds for fall Chinook salmon on the mainstem of the
tection will ensure salmon continue to return to the last
37
Columbia River. According to the U.S. Fish and Wildlife
best spawning grounds on the Columbia River.
Service, "the Reach contains islands, riﬄes, gravel bars,
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WITHOUT Aggressive Cleanup,
THE PROBLEM WILL ONLY GET Worse
The waste problem at Hanford will not just go away. As tanks degrade and groundwater plumes flow
slowly toward the river, some contamination will get worse for thousands of years.
 Over 53 million gallons of liquid high‐level nuclear waste is currently stored in underground tanks, 62 of

which have leaked in the past. Thirty‐five million gallons of this waste is in deteriorating single‐shelled
tanks, with over one million gallons having already leaked or overflowed into the soil.46
 The U.S. Department of Energy projects that without aggressive cleanup, contamination will continue to
reach the Columbia River and the danger will increase for some pollutants. For example, carbon tetrachlo‐
ride concentrations reaching the Columbia River will climb to 50 times the pollution standard in 125 years.47
U.S Department of Energy’s projections for uranium‐238, iodine‐129 and other pollution show potential con‐
tamination reaching the Columbia River thousands of years into the future.48
 Cleanup is highly complex. Some areas contain liquid wastes that were discharged into tanks or directly in‐
to the ground.49 Other sites include solid wastes (tools, equipment, and containers) that were dumped into
unlined landfills.50
 Current cleanup relies on dilution by Columbia River flows to mask contamination in the river system.45
Riverkeeper advocates for aggressive action to treat and dispose of the waste in a manner that is protective
of the environment. Leaving the contaminants to leach into the Columbia River is not a viable option.51
usdoe

usdoe

Carbon Tetrachloride @ Hanford

Carbon Tetrachloride @ Hanford

2005

2135

The model shows that Carbon Tetrachloride pollution will get worse in 2135 compared to 2005 if we don’t engage in aggressive cleanup.
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Overview of Contaminants
Nuclear reactors produced dozens of waste products, including radioactive and chemical wastes. Part of the cleanup
challenge is the unknown quantity and distribution of wastes, as well as understanding the dangers of toxic mixtures of
nuclear waste reactions. This report provides details on the following pollutants of concern:







STRONTIUM-90
CHROMIUM
TRITIUM
URANIUM
CARBON TETRACHLORIDE
IODINE-129
Radioactive Half-Life
An isotope’s half‐life is the amount of time required for half the nuclei to undergo radioactive de‐
cay. Strontium‐90 has a half‐life of 27 years, which means in 27 years it will diminish to half its original
amount through the process of radioactive decay. Some of the radionuclides released from Hanford
in the past are no longer of concern because of their short half‐lives, such as iodine‐131 which has a
half‐life of 8 days. Other radioactive elements are extremely long‐lived. The half‐life of iodine‐129, for
example, is over 15 million years, posing a significant long‐term threat to the Columbia River.

The United States Department of Energy
must, by law, clean up groundwater at the
Hanford site to a level that meets state and
federal drinking water standards. Currently, over 70 square miles of groundwater be‐
neath the Hanford site exceed the safe level for drinking water.
In addition, the groundwater contains pollutants that are highly toxic to river life once
the groundwater reaches the river. Groundwater cleanup must remove pollutants to pro‐
tect salmon and the organisms they feed upon. For example, chromium is dangerous to
salmon at concentrations below the drinking water standard— only 10 micrograms per
liter. In some cases, such as strontium‐90, the safe levels for fish are unknown and the
government assumes the drinking water standard is protective of aquatic life.

What is Safe?

11
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of GROUNDWATER CONTAMINATION

The U.S. Department of Energy map below shows the groundwater plumes of selected pollutants. Note that the plumes
from the upland areas in the Central Plateau, as well as the Reactor Areas, are currently reaching the Columbia River.

USDOE
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Strontium-90
Strontium‐90 is a “bone‐seeker” in
humans and becomes lodged near
blood‐forming bone marrow.
Plumes are now flowing through the
groundwater into the river.

Strontium is a radioactive waste product that causes
bone cancer and immune system suppression.52 Be‐
cause of its chemical structure, strontium‐90 is a “bone‐
seeker” in humans and becomes lodged near blood‐
forming bone marrow. During Hanford’s operation, the
federal government discharged strontium‐90 into un‐
lined trenches near the Columbia River.53 Large plumes
of strontium‐90 are now moving through the ground‐
water towards the river.
Recent measurements in the groundwater beneath
the 100‐N area show that strontium‐90 levels are 1000%
greater than the drinking water standard (1000 pico‐
curies/liter (pCi/L) versus 8 pCi/L).54
Strontium‐90 concentrates in fish tissues. For exam‐
ple, samples at a Savannah River site showed fish tis‐
sues concentrating strontium‐90 thousands of times
above the concentrations in the ambient water.55 This
increases the importance of preventing strontium‐90
from reaching the Columbia River.
The U.S. Department of Energy is attempting to inter‐
cept the plume of strontium with barrier wells near the
Columbia River shore, but levels entering the Columbia
River still exceed safe levels. In 2010, the U.S. Depart‐
ment of Energy proposed expanding the wells, which
use the mineral apatite to bind strontium in the soil
where it can undergo radioactive decay and prevent
contamination from reaching the Columbia River.

13
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Plumes of Strontium‐90 are reaching the Columbia at
concentrations much greater than the safe level.

The City of Richland’s drinking water intake pipe is
roughly 30 miles downstream from the 100 Area at Han‐
ford. The large volume of the Columbia River dilutes
the pollution of strontium‐90 and other contaminants
below the drinking water standard.56 As such, the low
levels of nuclear and chemical waste in Richland’s drink‐
ing water are not considered a health threat. However,
the synergistic eﬀects on human health of the multiple
contaminants entering the Columbia from Hanford and
other sources are not well understood. Additionally,
current health standards do not account for the poten‐
tial bioaccumulation of pollutants in the food chain and
the above‐average rates of fish consumption by some
populations, particularly Native Americans.
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Chromium
During Hanford’s operation, chromium was added to
water used to cool nuclear reactor cores to prevent
corrosion. Today, Hanford’s nine reactor sites on the
banks of the Columbia River are all contaminated with
chromium. The hexavalent form of chromium is a hu‐
man carcinogen and even small amounts are highly tox‐
ic to salmon and aquatic life.57
Chromium plumes in the 100 Area and some parts of
the 200 Area exceed the Environmental Protection
Agency’s drinking water standard for chromium of 100
micrograms per liter.58 To reduce the chromium to a
less harmful form, the U.S. Department of Energy has
attempted bioremediation on the soil. However, a 2006
U.S. Government Accountability Oﬃce report stated
that these eﬀorts have not been successful in prevent‐
ing chromium from entering the Columbia River.59
The Environmental Protection Agency established a
water quality standard of 10 micrograms per liter for
chromium to protect aquatic life, such as salmon and
other fish that are more routinely exposed. According
to the EPA, any chromium concentration greater than
10 micrograms per liter is unsafe for salmon. In 2009,
scientists observed chromium upwelling into the bot‐
tom of the Columbia at levels as high as 112 mi‐
crograms/L – exceeding the safe level by more than
1000%.60 In addition, chromium bioaccumulates in shell‐
fish in the Columbia River near chromium groundwater
plumes.61 Because of chromium’s acute toxicity the U.S.
Department of Energy established a goal of preventing
further chromium contamination into the Columbia
River. Continued chromium upwelling into the Colum‐
bia River suggests that the Department is not meeting
this goal.62
Exposing threatened and endangered salmon, and
the people who eat salmon, to hexavalent chromium is
a serious concern.63 The Hanford Reach is one of the
last remaining spawning areas on the main‐stem Co‐
lumbia River and provides irreplaceable habitat for fall
and spring Chinook salmon. Continued contamination
of these spawning beds may reduce salmon available
to downstream fisheries.

usdoe

Hanford’s 100 Area housed nine nuclear reactors along the river.
USDOE

Sludge swirls from an aging fuel canister at Hanford.
CRK
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Tritium is a radioactive form of water. High doses can contrib‐
ute to cancer and damage genetic material in humans, fish,
and other species.66 The tritium plume at Hanford is currently
the most extensive known radionuclide plume on the site: over
49 square miles of Hanford groundwater contain tritium at lev‐
els that exceed drinking water standards.67 The highest levels
of tritium currently reaching the Columbia River occur in
springs and groundwater seepages at the Hanford Town site
and the 300 Area, which is within 30 miles of Richland’s drink‐
ing water supply.68 The federal government caused tritium
contamination by discharging huge volumes of polluted cool‐
ing water into uncontained ponds and ditches. Tritium has a
short half‐life of 12.3 years.
Tritium is present in the Columbia River’s Hanford Reach and,
like chromium and strontium‐90, it may pose a risk in near‐
shore areas of the Columbia and to the aquatic species that
use these areas. In high doses tritium is harmful to both aquat‐
ic species and humans.

usdoe

Workers prepare transuranic waste for clean‐up.
usdoe

Uncapped fuel stored underwater in
the K‐East Basin at Hanford.
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Groundwater near the old Hanford Town site
contains high concentrations of tritium.

Uranium

According to the U.S. Environmental Protection Agency,
uranium is carcinogenic due to its radioactivity, and
chemically toxic to the body, with major impacts on the
kidneys.69 Uranium is extremely persistent: it’s half life is
4.5 billion years. Due to its persistence in the environ‐
ment, Hanford’s uranium contamination poses serious
threats to human and aquatic life in the Columbia River
for countless generations.
In the 300 Area, the Department of Energy disposed
uranium in a crib and unlined trenches very close to the
Columbia River.70 Monitoring wells along the Columbia
River show that uranium in the groundwater continues to
exceed the drinking water standard by over 300%.71
To address uranium contamination, the Department of
Energy proposed a strategy of “monitored natural atten‐
uation”— leaving the waste in place to decay “naturally.”
This is problematic when the isotope is stable for 4.5 bil‐
lion years and the plume is currently reaching the Colum‐
bia River. Columbia Riverkeeper and others argued that
this strategy demonstrably failed to protect the Columbia
River. Responding to public concern over this approach,
the Department of Energy is now evaluating more ag‐
gressive cleanup strategies.72
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Carbon Tetrachloride
Carbon tetrachloride is carcinogenic and acutely toxic to humans. The Department of Energy used carbon
tetrachloride in a mixture with other organic compounds in order to extract plutonium.73 Carbon tetrachloride
is present in large quantities at the Hanford site, and the Department of Energy’s projections show that the
plume could continue to enter the Columbia River at levels exceeding the drinking water standard for over 100
years.74 Extensive areas of groundwater, over four square miles, exceed drinking water standards for carbon
tetrachloride.75 Unfortunately, without aggressive eﬀorts to remediate carbon tetrachloride, it will continue to
pollute the Columbia River over the next 100 years.76

Iodine-129
Long‐term exposure to radioactive iodine‐129 can
cause thyroid cancer and low doses inhibit activity in
the thyroid gland. Large air‐borne releases of radio‐
active iodine from Hanford have been blamed for
decades of thyroid illnesses, and are the subject of
ongoing “downwinder” investigations.77
Iodine‐129 is a major concern in groundwater at
Hanford because it is very long‐lived. Over 25 square
miles of groundwater are contaminated with Iodine‐
129 at levels above drinking water standards and this
plume continues to move toward the Columbia Riv‐
er.78 A recent Department of Energy study shows
that, without aggressive cleanup, iodine‐129 will con‐
taminate the Columbia for thousands of years.79

HOANW

Pollutants from Hanford will leave a
lasting impact on the environment.

Riverkeeper’s Role
While the pollution at Hanford is daunting, Columbia River‐
keeper remains firmly committed to aggressive, eﬀective clean‐
up. Each year, Riverkeeper works to involve the public through‐
out the Pacific Northwest in critical decisions that impact Han‐
ford's future. Riverkeeper also provides our perspective to agen‐
cies with the goal of increasing the pace and eﬃcacy of cleanup.
Columbia Riverkeeper's legal and scientific staﬀ review proposed
cleanup actions, provide technical advice and formal comments
on key decisions, inform the public about important issues, and
lead river tours of the Columbia River's Hanford Reach. Our
members attend hearings and act as a vocal public force advo‐
cating for safe, thorough cleanup of Hanford's chemical and nu‐
clear waste. Learn more about how you can get involved at
www.columbiariverkeeper.org.

Sam Drevo

Riverkeeper leads annual paddle trips down
the Hanford Reach of the Columbia River.
Visit our website to learn more and sign‐up.
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Groundwater Cleanup at Hanford
Riverkeeper favors proactive solutions that
are more protective of the Columbia River.
Today, groundwater pollution remains
one of the most diﬃcult challenges for
Hanford cleanup. A wide variety of radi‐
onuclides and chemical pollutants re‐
main in Hanford’s groundwater. The
U.S. Department of Energy has three
main approaches to addressing Han‐
ford’s contaminated groundwater:
Pump‐and‐Treat, Chemical Treatment,
and Natural Attenuation.

Pump‐and‐Treat

USDOE; PNNL

Pump‐and‐treat uses a system of wells to extract groundwater, treat the groundwater at above‐ground facilities,
and re‐inject the treated water into the ground.64 This system has been used with some success to reduce chromi‐
um. However, the Department of Energy’s attempts to use a pump‐and‐treat system was relatively ineﬀective for
reducing strontium‐90 levels, which prompted the Department to propose a diﬀerent approach in 2010.

Chemical Treatment

usdoe

The Department uses a series of wells to inject a chemical that reacts with
pollutants. For example, the Department of Energy is expanding its use of a
chemical barrier that uses the mineral apatite that is eﬀective in binding to
strontium‐90. In some cases, the Department uses a combination of pump‐and
‐treat and chemical treatments.

Natural Attenuation
Under the “natural attenuation” approach, the Department does not
take any active steps to address the contamination and, instead, relies on
natural processes such as dilution, adsorption, degradation and/or decay,
and chemical reactions to reduce contamination.65 Columbia Riverkeeper
has often criticized this approach as ineﬀective, leaving too much pollu‐
tion in the environment. Riverkeeper favors proactive solutions that are
more protective of the Columbia River.
17

Groundwater remediation at Hanford.
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Cleanup First or More Fuel to the Fire?
PROPOSALS TO SHIP MORE WASTE TO HANFORD
Public Outcry Stops Plans to Import Mercury to Hanford
The Department of Energy regularly proposes to import new waste
to Hanford, including mercury. In 2009, the Department of Energy
considered and, after an outpouring of public opposition, rejected Han‐
ford as an excess mercury storage facility. Columbia Riverkeeper and
other organizations remain adamantly opposed to the disposal of addi‐
tional chemical and radioactive wastes at the Hanford site. The Colum‐
bia River is already polluted with mercury and other contaminants
from many sources that threaten the health of salmon and people who
eat large amounts of salmon and other fish.
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Trucks of waste would be transported on major
roadways through our communities.

CLEAN-UP FIRST • NO NEW WASTE • PROTECT OUR SALMON
Despite being years behind schedule and billions of dol‐
lars over budget for its cleanup eﬀorts, the Department of
Energy regularly proposes importing additional nuclear
waste to Hanford, which will make the daunting problems
worse. For over a decade, Columbia Riverkeeper and other
public interest organizations have advocated for a strong
“Cleanup First” mission at Hanford and vehemently op‐
posed plans to add more oﬀ‐site waste to Hanford. The
existing contamination and cleanup challenges are simply
too great.
While the Department of Energy’s oﬃcial mission of Han‐
ford is cleanup,80 the Department still attempts to import
and store radioactive and hazardous waste from across the

nation at Hanford. Proposals to import oﬀ‐site nuclear and
hazardous waste gained momentum in the late 1990s when
the Department of Energy selected Hanford as a disposal
site for potentially large volumes of low‐level waste and
mixed low‐level waste from government sites across the
country. The Oregon Department of Energy has expressed
strong opposition to these plans, stating:
The Columbia River . . . connects all the downstream
communities directly to events at Hanford and puts large
populations in Oregon and Washington at risk. For this
reason, it is imperative that DOE [the U.S. Department of
Energy] Richland’s sole mission at Hanford be cleanup of
existing wastes and contamination.81

Doug gorsline

A nuclear submarine reactor is escorted up the
Columbia near Astoria for disposal at Hanford.

In late 2009, the Department of Energy’s own draft
study confirmed the negative impacts of adding more
waste to Hanford’s existing problems. The Department’s
Draft Tank Closure & Waste Management Environmental
Impact Statement revealed that the importing of more oﬀ‐
site waste to Hanford is a serious threat to groundwater,
salmon, and future generations.82
The Columbia River is no place for a nuclear waste dump.
America’s singular focus at Hanford should be reducing the
threat of radioactive exposure by aggressively cleaning up
waste in tanks, soil, and groundwater.
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OUR Vision

for the FUTURE of HANFORD

CLEAN-UP FIRST • NO NEW WASTE • PROTECT OUR SALMON
Staring at a nuclear reactor. CRK Hanford Reach Paddle Trip, Summer 2010.

Sam drevo

Our vision for the future of Hanford includes:





A clean, healthy, productive Columbia River
A ban on importing oﬀ‐site waste to Hanford
Meaningful public involvement
Accountable, transparent, government decision‐making
Columbia Riverkeeper has seen dramatic changes at Hanford since 1989. Some major cleanup ac‐
tions are complete but most of the waste remains. Standing alone, the task of cleaning up decades of
radioactive and toxic waste at Hanford would be enough work for the people of the Northwest. But
our work extends well beyond charting the course for cleanup and river protection. Every year, we are
faced with new proposals to import oﬀ‐site waste to Hanford. The U.S. Department of Energy presses
on with new proposals despite the fact that their own studies demonstrate that adding oﬀ‐site waste
to Hanford will only exacerbate existing problems. We need to keep building our collective voice to
keep our federal government focused on the ultimate goal: Hanford cleanup.

Please join Columbia Riverkeeper in making our vision a reality!
19

Hanford &

the

River

Darryl lloyd

This is our

river

Get Involved!

Sign-Up for Action Alerts
Each year, the public has numerous opportunities to weigh‐in on cleanup decisions at Hanford. To stay informed and
learn about important opportunities to protect the Columbia River, sign up for Columbia Riverkeeper’s e‐mail Action
Alerts by emailing crk@gorge.net.

Attend a Public Hearing
The U.S. Department of Energy, Washington State Department of Ecology, and U.S. Environmental Protection Agency
hold public meetings or hearings across the Pacific Northwest when there is a major cleanup decision, or proposed
changes in the cleanup schedule. Public hearings are a great opportunity to learn about an issue, ask questions, and
speak out!

Spread THE word
Given the long‐term human health and environmental impacts of Hanford, keeping this issue in the public eye is imper‐
ative. Write a letter to the editor, make a post on Facebook, or tweet about Hanford and Clean‐up First.

Join Riverkeeper!
Columbia Riverkeeper’s staﬀ of scientists, policy analysts, and clean water attorneys can help you stay informed on the
ever‐changing landscape at Hanford. As a member, you’ll receive our informative quarterly newsletter, River Currents,
Hanford Action Alerts, and join a network of citizens dedicated to a healthy, safe Columbia River. Visit
www.columbiariverkeeper.org to join today.

20

Hanford &

the River

REFERENCES & ACKNOWLEDGEMENTS
1

U.S. Department of Energy, Hanford Website: http://www.hanford.gov/page.cfm/HanfordBeforetheReactors
U.S. Department of Energy, Hanford Website: http://www.hanford.gov/page.cfm/HanfordBeforetheReactors
3
U.S. Department of Energy, Hanford Website: http://www.hanford.gov/page.cfm/Famous/Einstein
4
Summary of the Hanford Site Environmental Report for Calendar Year 2008, PNNL‐18427‐SUM (Sept. 2009). http://www.pnl.gov/main/publications/external/
technical_reports/PNNL‐18427sum.pdf.
5
Id.
6
Hansen, Laura. 2000. Radioactive Waste Contamination of Soil and Groundwater at the Hanford Site. Principles of Environmental Toxicology. Also See Nuclear Regula‐
tory Commission, Rogovin Report, estimate of 13 million curies from Three Mile Island.
7
Washington Dept. of Health. Hanford Health Information Network. http://www.doh.wa.gov/hanford/glossary.html
8
U.S. Government Accountability Oﬃce, DOE’s Eﬀorts to Protect the Columbia River from Contamination Could Be Further Strengthened, GAO‐06‐1018 at 1 (Aug. 2006).
9
GAO‐06‐77R at 3.
10
GAO‐06‐1018 at 9.
11
The Hanford Downwinders Litigation Information Resources Website, http://www.downwinders.com.
12
Oregon Department of Energy, Hanford Cleanup: The First 20 Years at i (July 2009).
13
Hanford Advisory Board et al. Report of the Exposure Scenarios Taskforce at 7 (Dec. 2002), http://www.hanford.gov/files.cfm/HAB_TaskForceFinalReport.pdf.
14
For information on amendments to the Tri‐Party Agreement, visit the Department of Energy’s Website at: http://www.hanford.gov/page.cfm/TriParty. Also see http://
www.energy.gov/news2009/7786.htm
15
Id.
16
U.S. Government Accountability Oﬃce, GAO‐06‐77R, Columbia River Contamination from the Hanford Site (Nov. 4, 2005).
17
U.S. DOE Environmental Site Report at 203.
18
Id.
19
Pacific Northwest National Laboratory, “Investigation of the Hyporheic Zone at the 300 Area, Hanford Site,” PNNL‐16805 (October 2007)
20
GAO‐06‐1018 at 2.
21
Oregon Health Division, Radiation Protection Services. "Environmental Radiological Surveillance Report on Oregon Surface Waters, 1961‐1993." Dec. 1994, p. 1.
22
U.S. Department of Energy, Hanford Website, http://www.hanford.gov/page.cfm/100Area.
23
Id.
24
Id.
25
U.S. DOE Environmental Site Report at 204 (Table 10.7.5). Also see p. 205 of same report, Figure 10.7.5.
26
Id.
27
U.S. Department of Energy, Hanford Website, http://www.hanford.gov/page.cfm/200Area.
28
Id.
29
U.S. Department of Energy, Draft Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Richland, Washington, Vol. 1, Book 1 at 2
‐9 (Oct. 2009).
30
U.S. Department of Energy, Oﬃce of River Protection Website, http://www.hanford.gov/orp/?page=3&parent=1.
31
U.S. Department of Energy, Hanford Website, http://www.hanford.gov/page.cfm/300Area.
32
Id.
33
Id.
34
Id.
35
National Resource Council, Managing the Columbia River: Instream Flows, Water Withdrawals, and Salmon Survival (2004).
36
See 65 Fed. Reg. 7764, Feb. 9, 2000; 65 Fed. Reg. 7778, Feb. 9, 2000.
37
“The Hanford Reach of the Columbia River provides the only major spawning habitat for the upriver bright race of fall Chinook salmon in the mainstem Columbia Riv‐
er.” USDOE‐PNNL, PNL‐7289; USDOE OSTI ID: 7051730. “Today, however, the 51‐mile Hanford Reach is the only significant spawning habitat that remains for the upriver
bright race of fall Chinook salmon in the main stem Columbia River.” USDOE‐PNNL at: http://science‐ed.pnl.gov/pals/resource/cards/Chinooksalmon.stm (2009).
38
U.S. Fish and Wildlife Service Website, http://www.fws.gov/hanfordreach/salmon.html.
39
Id.
40
Id.
41
U.S. Department of Energy, Summary of the Hanford Site Environmental Report for Calendar Year 2008, at 30.
42
U.S. Geological Survey Website, Questions and Answers about Salmon, http://wfrc.usgs.gov/outreach/salmonq&a.htm.
43
See e.g. Groundwater Contaminants at Hanford, Washington Dept. of Ecology http://www.ecy.wa.gov/programs/nwp/gwhanfordcont.htm; Hanford Site Groundwater
Monitoring for Fiscal Year 2008, Department of Energy, DOE/RL‐2008‐66; Hanford Integrated Groundwater and Vadose Zone Management Plan, Department of Energy,
DOE/RL‐2007‐20, Pg. 3.
2

21

Hanford &

the

River

44

Woodward, DF et al. The Potential for Contaminated Ground Water to Adversely Aﬀect Chinook Salmon (Oncorhynchus tshawystcha) under Exposure Conditions
Simulating the Hanford Reach of the Columbia River, Washington, USA, http://toxics.usgs.gov/pubs/wri99‐4018/Volume2/sectionD/2509_Woodward/
pdf/2509_Woodward.pdf.
45
NW Power and Conservation Council: http://www.nwcouncil.org/history/SalmonAndSteelhead.asp
46
U.S Dept. of Energy. Hanford Site Environmental Report for Calender Year 2008 at 167.
47
U.S Dept. of Energy. Hanford Site Environmental Report for Calender Year 2008 at 114.
48
U.S. DOE. 2009. Tank Closure and Waste Management Draft EIS. Appendix U at 31.
49
U.S. DOE. Tank Closure and Waste Management Draft EIS. Appendix U.
50
U.S General Accounting Oﬃce (GAO). 2006. Preliminary Information on the Potential for Columbia River Contamination from the Hanford Site. p. 3
51
U.S. DOE. Tank Closure and Waste Management Draft EIS at 2‐49.
52
Hanford Advisory Board. Consensus Advice #27, August 1995.
53
U.S. EPA. Radiation Protection website. “Strontium”. http://www.epa.gov/rpdweb00/radionuclides/strontium.html#aﬀecthealth. Also see: Center for Disease Control.
2005. Radioisotope Brief: Strontium‐90.
54
U.S. Department of Energy. Hanford Site Environmental Report for Calendar Year 2008 at 170.
55
U.S. Department of Energy. Hanford Site Environmental Report for Calendar Year 2008 at 220.
56
Cummins, C.J. 1994. Radiological Bioconcentration Factors for Aquatic, Terrestrial, and Wetland Ecosystems at the Savannah River Site at 20. Prepared for U.S. Dept. of
Energy, Savannah River Site.
57
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 170.
58
http://www.epa.gov/ttnatw01/hlthef/chromium.html#ref7. (Chromium VI is a human carcinogen, at least when inhaled.)
59
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 201.
60
General Accounting Oﬃce. 2006. Preliminary Information on the Potential for Columbia River Contamination from the Hanford Site at 5, 7.
61
U.S. EPA and U.S. DOE. Unpublished data. 2009. End State and Final Closure Project.
62
General Accounting Oﬃce. 2006. Preliminary Information on the Potential for Columbia River Contamination from the Hanford Site at 5.
63
Hanford Site Groundwater Monitoring and Performance Report: 2009 at 21.0‐4.
64
Oregon Dept. of Energy. March 2010. Comments Re: U.S. DOE Tank Closure & Waste Management DEIS at 18.
65
GAO‐06‐1018 at 5.
66
Id.
67
Nuclear Regulatory Commission. Background on Tritium Spills. 2009. http://www.nrc.gov/reading‐rm/doc‐collections/fact‐sheets/tritium‐radiation‐fs.html
68
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 203.
69
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 346.
70
U.S. EPA. Radiation Protection Information. 2010. See http://www.epa.gov/radiation/radionuclides/uranium.html
71
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 218.
72
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 218.
73
U.S. EPA. 2010. Hanford 300 Area Description. April 2010. http://yosemite.epa.gov/r10/nplpad.nsf
e144fa5b179a8a0388256365007ef6eb/1012efa3ﬀ97b67285256592007bfd96?OpenDocument.
74
Truex et al. Pacific Narthwest National Laboratories. 2001. Assessment of Carbon Tetrachloride Groundwater Transport in Support of the Hanford Carbon Tetrachloride
Innovative Technology Demonstration Program, at 1.1.
75
U.S. Dept of Energy. 2009. Tank Closure & Waste Management DEIS. Appendix U at U‐30, U‐31.
76
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 203
77
U.S. Dept of Energy. 2009. Tank Closure & Waste Management DEIS. Appendix U at U‐30, U‐31
78
Washington Dept. of Health. 2000. Hanford Health Information Network. Overview of Hanford and Radiation Health Eﬀects. http://www.doh.wa.gov/Hanford/
publications/overview/overview.html
79
U.S. Dept. of Energy, Hanford Site Environmental Report for Calendar Year 2008 at 203.
80
U.S. Dept of Energy. 2009. Tank Closure & Waste Management DEIS. Appendix U at U13‐U15.
81
U.S DOE 2008 Environmental Site Report at v.
82
Oregon Department of Energy, Letter from Ken Niles to Inez Triay (U.S. Dept. of Energy) (Mar. 23, 2010).

This product was funded through a grant from the Washington Department of
Ecology. While these materials were reviewed for grant consistency, this does
not necessarily constitute endorsement by the Department.

22

about Columbia Riverkeeper
Columbia Riverkeeper’s mission is to protect and restore the water quality of the Columbia River
and all life connected to it, from the headwaters to the Pacific Ocean. To achieve our ambitious
goals for the Columbia River, we use an integrated strategy of community‐based grassroots organiz‐
ing, public education, advocacy, and hands‐on river protection projects. Columbia Riverkeeper’s
members are active in communities throughout the basin and work on a wide‐array of issues, includ‐
ing advocating for long‐term cleanup at Hanford, protecting salmon nurseries in the Columbia River
Estuary, and reducing toxic threats through volunteer water quality monitoring and Clean Water Act
citizen enforcement. To learn more about Columbia Riverkeeper, please visit our website.

www.columbiariverkeeper.org
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