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Reducing DDT and Sediment Loads in the Yakima River:

A Success Story

The Yakima River valley in central VWashington State is @ ma-
jor agricultural region producing corn, hops, orchard fruits,
grapes, and mint. Fish sampled in this river in the 1980s
had some of the nation’s highest concentrations of DDT, a
pesficide banned in 1972 because of its foxic effects on
humans and wildlife. As a result, the Washingfon Stafe De-
partment of Health issued a fish consumption advisory for
the river. In 1994, the Washington State Department of Ecol-
ogy (Ecology) began work on a total maximum daily load
(TMDL) for DDT in the lower Yakima River.

The Yakima River valley is one of the most intensively irrigated
areas of the nation and, in the mid-1990s, many growers in
the area used inefficient
rll and furrow irrigation

methods. Irrigation  re-

furns were laden with sus-

pended eroded soil, and 1,000 4
legacy pesticides, such 800
as DDT from hisforic ap-

plication, were attached 600 -

fo the soil particles.
400

Because of the difficulty
and expense of DDT
analysis, Ecology found 0
a surrogate confaminant
that could be more easily
monifored. Ecology scien-

200 -

Average DDE ppb wet wt

1998

fists found strong correla-  Figure 1. Decreasing DDE (the most persistent metabolite of DDT)
in Fish Fillets from the Llower Yakima River

tions between DDT and
fofal suspended sediment
(TSS), and between TSS and turbidity. The 1998 TMDL set
allocations for DDT, TSS, and turbidity, requiring TSS reduc-
fions of 89% to 98% within fen years. The numeric fargets
were a key component in the success of this reduction effort;
earlier, less focused attempits to reduce DDT and sediment in

the basin had failed.

Two of the valley's irrigation districts, the Roza and Sunny-
side Valley Irrigation Districts, operating as the Roza Sun-
nyside Board of Joint Control, adopted policies requiring
farmers fo achieve turbidity goals, which became more strin-
gent each year fo meet the TMDL allocations’ ten-year time
frame. The districts established a laboratory to test irrigation
refurn waters. Growers whose refurns exceeded the turbidity
goal were required to write shortterm and longterm plans

Decreasing DDE in Fish Fillets from the Lower
Yakima River

fo address the problem to avoid the penalty of reduced ir-
rigation flow.

Ecology provided the Roza and Sunnyside Valley Irrigo-
tion Districts with $10 million from the Clean Water State
Revolving Fund for loans to upgrade irrigation systems. It
also provided sfaff to the districts fo assist with water qual-
ity sampling and to advise farmers in the selection of best
management practices (BMPs) for remediation plans. The
Natural Resources Conservation Service, VWashington State
University Extension Service, and the conservation districts
were also key parficipants, providing outreach and educa-
fion on the benefits of the BMPs.

The North Yakima Con-
servation District imple-
mented a demonstration
project with drip irrigo-

@Bass fion on hop fields in

B Sucker the Moxee Drain. The
STyt od\{onfoges 'Oﬂd cost
guideline for safe savings of this type of
fish consumption = | imigation  became  ap-
32 ppb

parent to area growers.

As a result, 100% of the
hop fields there were
converfed fo permanent
drip irrigation, leading to
a Q0% decrease in sedi-
ment loading fo Moxee
Drain recorded between

1998 and 2003.

2006

In the first four years after the TMDL was adopted, the Roza
and Sunnyside Valley Irrigation Districts recorded an 80%
reduction in daily sediment loading. Ecology's fish tissue
monitoring in 2006 showed a large reduction of DDT in
fish tissue, allowing the Department of Health to lift the DDT
fish consumption advisory (Figure 1). The Yakima River fish
advisory for DDT is the first in the nation to be removed as a
result of a TMDL and subsequent reduction measures.

All of this was done without shutting off a single farmer's
water. leadership on the part of the irrigation districts was
crucial fo success. The Yakima TMDL is a model for DDT
reduction in areas where soil erosion from agriculture is a
major source of DDT fo sfreams.
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For More Information

For more information, confact Ryan Anderson, Environmen-
fal Specialist, Washington State Department of Ecology, at
rand46 1 @ecy.wa.gov.

Case Study Contributors

Contributors to this case study include Helen Rueda, US En-
vironmental Protection Agency Region 10; Ryan Anderson,
Washingfon State Department of Ecology; Chris Coffin,
Washington State Department of Ecology; Joe Joy, VWashing-
ton State Department of Ecology; Mike Tobin, North Yakima
Conservation District; Jim Trull, Sunnyside Irrigation District.

Thermal Load Trading in the Tualatin River Basin:
A Watershed-based NPDES Permit

The low-gradient Tualatin River, located primarily in Wash-
ington County just west of Portland, Oregon, is part of the
larger Willamette River basin. Roughly one-third of the water-
shed has been in agricultural use since the early 20th century,
and the lower third of the watershed has been significantly
impacted by urbanization. In particular, water femperatures
have increased measurably over the past several decades.
Warm rivers and streams constitute a major limiting factor for
the recovery of salmonids, many species of which are listed
in Oregon under the Endangered Species Act. In 2001, the
Oregon Department of Environmental Quality (DEQ) issued
a fotal maximum daily load (TMDL) for temperature in the
Tualatin River, primarily to address salmonid recovery needs.

Clean Water Services (CWS), a special purpose district uti-
ity, provides wastewater collection and freatment and storm-
water management services to over 500,000 residents in
Washingfon County. The TMDL included a wasteload al-
location to CWS wastewater freatment facilities that man-
dated a nearly 95% reduction in thermal loads (from @ x 108
kcal/day down to 4.4 x 107 keal/day), requiring the efflu-
ent temperature fo decline from 72°F to nearly 62°F. During
the summer months, discharged effluent from CWS facilities
can make up over 50% of the flow in the river. The TMDL

showed that approximately 40% of the thermal energy input
info the Tualatin River comes from the sun’s thermal energy
reaching the river in alfered urban and rural landscapes—
essentially a loss of shade.

CWS estimated capital and operational costs of $150 mil-
lion to install and operate chillers at its wastewater facilities
fo meet the TMDL requirement. At the same tfime, it recog-
nized the opportunity to deliver greater ecological benefits
by restoring streams and, with the cooperation of DEQ,
chose to implement nonstructural methods by developing a
thermal load trading program (shade credits| coupled with
the release of stored water from two reservoirs to add cool
water to the river.

The flexibility to take this approach was provided by CWS’
2004 watershed-based National Pollutant Discharge Elimi-
nation System (NPDES) permit, the first in the nation fo allow
temperature trading [point to nonpoint thermal load reduc-
fion credits] to comply with permit requirements. Key ele-
ments of the program include a capital improvement pro-
gram, a TreeFor-All program for cities, and an Enhanced
Conservation Reserve Program for rural areas. In the latter,
CWS pays farmers with annual riparian land lease pay-
ments. This allows CWS, working through local soil and
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