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Abstract

The state of Washington placed the Walla Walla River on the 1996 303(d) list as being water
quality limited for 4,4’-DDE, 4,4’-DDD, dieldrin, chlordane, hexachlorobenzene, heptachlor
epoxide, and PCB-1260 in edible fish tissue. The U.S. Environmental Protection Agency
requires the states to set priorities for cleaning up 303(d) listed waters and to establish a

Total Maximum Daily Load (TMDL) for each. A TMDL entails an analysis of how much of a
pollutant load a waterbody can assimilate without violating water quality standards.

This report presents results of a field study that forms the basis for a TMDL evaluation of these
chlorinated pesticides/breakdown products and PCBs in the Walla Walla River drainage. The
following TMDL elements are addressed: scope, applicable water quality standards, numerical
targets, loading capacity, wasteload and load allocations, margin of safety, seasonal variation,
and monitoring plan.
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Summary

Background

In 1996 the Walla Walla River was listed by the state of Washington under Section 303(d) of
the federal Clean Water Act for non-attainment of the U.S. Environmental Protection Agency
(EPA) human health criteria for 4,4’-DDE, 4,4’-DDD, dieldrin, chlordane, hexachlorobenzene,
heptachlor epoxide, and PCB-1260 in edible fish tissue. These chlorinated pesticides/breakdown
products and polychlorinated biphenyls (PCBs) are no longer used in the United States, having
been banned in the 1970s and 1980s.

EPA requires the states to set priorities for cleaning up 303(d) listed waters and to establish a
Total Maximum Daily Load (TMDL) for each. A TMDL entails an analysis of how much of a
pollutant load a waterbody can assimilate without violating water quality standards.

This report presents results of a TMDL evaluation for the above mentioned chemicals in the
Walla Walla River drainage. The evaluation is based on a field study where water, fish tissue,
and wastewater treatment plant effluents were monitored by the Washington State Department of
Ecology from May 2002 through September 2003.

The Walla Walla River is located in the southeast corner of Washington and extends 61 miles
from its headwaters in Oregon to its confluence with the Columbia River. Approximately two-
thirds of the drainage basin and the last 40 miles of the mainstem lie within Washington. The
major cities are Walla Walla and College Place, with a combined population of less than 40,000.
Dryland and irrigated agriculture are the predominant land uses. Cultivation has been a major
cause of soil erosion in the basin, and erosion of agricultural soils is the main route by which
chlorinated pesticides reach surface waters.

Results of Field Study

Results from water sampling showed the highest average total DDT', chlordane, and dieldrin
concentrations were in Yellowhawk Creek, 3.7, 2.7, and 3.8 ng/L, respectively (parts per trillion,
dissolved). Dry Creek had the highest concentrations of hexachlorobenzene and heptachlor
epoxide, averaging 1.5 and 0.6 ng/L. Relatively large amounts of toxaphene were detected in
Pine Creek, where concentrations up to approximately 40 ng/L. were found. Creeks in the
urbanized Mill Creek watershed had higher PCB concentrations than those that drained farming
areas. The maximum total PCB concentrations, 0.77 — 9.2 ng/L, were measured in Garrison
Creek. Lower Mill Creek and Yellowhawk Creek had the second highest PCB levels,

0.54 — 1.1 ng/L. Upper Mill Creek, the upper Walla Walla River at the state line, and the
Touchet River consistently had the lowest concentrations of both pesticides and PCBs.

Water sampling was done primarily on a quarterly basis: May-June, August-September, and
November-December of 2002 and February-March of 2003. In the mainstem Walla Walla

" DDT + breakdown products DDE and DDD
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River, the highest pesticide concentrations always occurred during May-June; the lowest
concentrations almost always occurred in November-December. February-March generally saw
the second highest levels. The highest PCB concentrations were similarly recorded in May-June
and February-March. Runoff in the basin is greatest during January through June, which is the
likely reason for higher concentrations during this period.

Pesticides and PCBs increased substantially in the Walla Walla mainstem between the Oregon
border and middle river (at Detour Road), generally by factors of 2-to-4. Except for toxaphene,
concentrations generally decreased in the lower Walla Walla River (below Cummins Bridge).
The reduced lower river concentrations are largely attributable to dilution by the Touchet River.

The Washington State human health water quality criteria that apply to chlorinated pesticides
and PCBs in the Walla Walla River are for a one in one million (10°) increased lifetime cancer
risk from fish consumption. The criteria for total DDT and dieldrin were chronically exceeded in
the Walla Walla drainage. The exceedances primarily occurred in and downstream of
Yellowhawk Creek. Toxaphene commonly exceeded the criteria in Pine Creek and downstream
in the lower Walla Walla River. Total chlordane exceedances were scattered throughout the
drainage. There were relatively few exceedances for heptachlor epoxide and fewer yet for
hexachlorobenzene, these being mostly restricted to lower parts of the drainage. PCB detection
limits in some samples were not low enough to compare to the human health criterion. However,
in every instance where PCB concentrations could be unambiguously quantified, the criterion
was exceeded.

Exceedances of the less restrictive aquatic life criteria were primarily limited to total DDT and
were for chronic rather than acute exposure. Except for Yellowhawk Creek, the exceedances
were almost entirely restricted to the May-June period.

Fish sampling was limited to resident mainstem species, with upper river fish being analyzed
separately from lower river fish. Over 120 smallmouth bass, channel catfish, carp, bridgelip
suckers, and northern pike minnow were collected for the study. Fillets and a few whole fish
samples were analyzed. The Washington State Department of Health is analyzing the data to
determine if a fish advisory is warranted.

In the fillet samples, DDT compounds were present in the highest concentrations, followed by
PCBs/toxaphene, total chlordane, dieldrin, hexachlorobenzene, and heptachlor epoxide, in that
order. The relative amounts of these compounds generally mirrored what was found in the
mainstem water column. Average concentrations of total DDT in fillets ranged from

30 — 657 ug/Kg (parts per billion, wet weight) depending on the species. Total PCB and
toxaphene concentrations averaged 8.9 — 238 ug/Kg and 16 — 56 ug/Kg, respectively. Average
total chlordane concentrations were 2.7 — 19 ug/Kg. Dieldrin, hexachlorobenzene, and
heptachlor epoxide concentrations were 2.1 ug/Kg or less.

The highest pesticide and PCB concentrations were in carp, while the lowest were in smallmouth
bass. Upper river fish tended to have higher concentrations of total DDT, total PCBs, total
chlordane, and dieldrin, but lower concentrations of toxaphene and hexachlorobenzene, which is
consistent with the location of major sources. Whole fish samples had higher concentrations
than fillets.
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Water Quality Targets

Historical application of chlorinated pesticides to soils and crops is the primary source of river
and stream contamination in agricultural areas like the Walla Walla basin. Because chlorinated
pesticides bind strongly to soil particles, the key to meeting pesticide standards in the Walla
Walla River and its tributaries is to reduce the amount of soil entering these waterbodies.

Total suspended solids (TSS) and turbidity are proposed as water quality indicators and surrogate
numerical targets for chlorinated pesticides in the Walla Walla River. Setting water quality
targets based on TSS and turbidity has the advantage of translating more directly into land use
practices and being easier and less expensive to monitor than trace chemical concentrations.
Additionally, TSS and turbidity levels in rivers and streams have a direct and quantifiable effect
on the health of fish and other aquatic organisms as well as aesthetic values.

Based on an analysis of data from the field study and other information, the following numerical
water quality targets are recommended for the Walla Walla River drainage, except for the
East Little Walla Walla River and Yellowhawk Creek:

TSS Target | Turbidity Target Effect of Meeting the Target

achieves compliance with human health water quality criteria
for chlorinated pesticides

S0 mg/L 24 NTU protects average fish consumers among the general public
provides a moderate level of habitat protection

30 mg/L 15 NTU achieves compliance with the Class A turbidity standard
protects average tribal fish consumers

> mg/L 3NTU provides a high level of habitat protection

2 mg/L 1 NTU protects high fish consumers among the general public

1 mg/L <1 NTU protects high fish consumers among tribal members

The following targets are recommended specifically for the East Little Walla Walla River and

Yellowhawk Creek:
TSS Target Turbidity Target Effect of Meeting the Target
e achieves compliance with the Class A turbidity standard
30 mg/L 15 NTU (for mainstem Walla Walla)
e provides a moderate level of habitat protection
15 mg/L 8 NTU e achieves compliance with the Class A turbidity standard
(Yellowhawk (Yellowhawk (for Mill Creek drainage)
Creek) Creek) &
e achieves compliance with human health water quality
criteria for chlorinated pesticides
5 mg/L 3NTU e protects average fish consumers among the general public
e provides a high level of habitat protection
Targets to protect high fish consumers among the general public and tribal consumers to be developed
at a later date.
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Because of the difficulty inherent in measuring low levels of PCBs in surface waters, TSS and
turbidity targets could not be derived specifically for PCBs in the Walla Walla River. PCBs also
have a strong affinity for soil particles and atmospheric deposition is the likely major source to
agricultural land. Therefore, meeting the TSS/turbidity targets in the Walla Walla drainage will
reduce PCB concentrations in the river and its tributaries. Improving agricultural practices may
not be sufficient to achieve water quality standards for PCBs in the urbanized Mill Creek
watershed, and additional steps will likely be required.

It is recommended that the water quality targets be applied to the Walla Walla River at the state
line and at the mouths of all mainstem tributaries in Washington. A phased approach should be
adopted for meeting the targets, starting with the 30 mg/L:15 NTU target in the East Little Walla
Walla River and Yellowhawk Creek, and the 50 mg/L:24 NTU target in other parts of the
drainage. The targets should be applied directly to all irrigation returns at the point they enter the
mainstem or tributaries. The 2 mg/L:1 NTU and 1 mg/L:<1 NTU targets imply exceptional
water quality and will be difficult to achieve in an agricultural basin. Because there is substantial
uncertainty in the accuracy of these values they should be re-assessed once the more easily
achieved targets are met. The goal of any future reassessment of these targets should be to return
the river to conditions consistent with treaty rights of the Consolidated Tribes of the Umatilla
Indian Reservation.

The report includes a brief summary showing the progress that has been achieved in meeting
similar water quality targets in the lower Yakima River TMDL.

Critical Season and Loading Capacity

The critical season for TSS loading in the Walla Walla drainage was identified by examining the
historical lower river data. The record shows the 50 mg/L TSS target is routinely exceeded from
January through June but rarely exceeded during July — December. Therefore January — June is
considered to be the critical period. This is the same time frame when the highest pesticide and
PCB levels occur in the surface waters.

Estimated TSS loads during critical season flows were compared to loads at the TSS targets,

i.e., the loading capacity. The 90™ percentile flow was used to assess loading capacity. At the
90™ percentile, TSS concentrations would be expected to exceed loading capacity no more than
10% of the time. Estimates were provided of the reductions in TSS loading needed to meet
water quality targets in the mainstem Walla Walla River and tributaries. The load reductions that
appear to be needed in the mainstem lower river can be summarized as follows:

Estimates of Loading Reductions Needed in the Mainstem Lower
Walla Walla River To Meet Water Quality Targets for TSS

Time @ 50mg/L @ 30 mg/L @ 5 mg/L

Period TSS Target TSS Target TSS Target
January - June 74% 84% 97%
July - December 0% 20% 86%
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The calculations indicate that no load reductions would be needed in Oregon in order for the
Walla Walla River to meet either the 50 mg/L or 30 mg/L targets at the state line. TSS
reductions on the Oregon side do appear to be called for to meet the 5 mg/L target. Under this
scenario, very large TSS reductions would be needed basin-wide in both Washington and
Oregon.

The report notes results of a recent study of soil erosion in the Walla Walla basin conducted by
Economic and Engineering Services Inc. They conclude that “total sediment loading can be
reduced by 85% by using no-till practices instead of historical cropping practices involving
significant tillage operations.” Thus, the present estimates of TSS load reductions needed to
meet the 50 mg/L and 30 mg/L TSS targets appear to be achievable using established agricultural
practices.

The Walla Walla and College Place wastewater treatment plants (WWTP) were evaluated as
sources of chlorinated pesticides, PCBs, and TSS to Mill and Garrison creeks, respectively,
where they discharge. The only compounds consistently detected in the final effluents were
DDE, chlordane, and PCBs. Without further dilution, total PCB concentrations exceeded the
human health criterion at both facilities. However, a comparison of loading estimates suggests
that the WWTPs represent less than 10% of the PCB load in the receiving waters and thus are
insignificant relative to nonpoint sources and background in these watersheds. TSS
concentrations in the effluents are limited through their NPDES permits. Discharge monitoring
reports on file with Ecology show these facilities are not significant TSS sources.

Load Allocation

A TMDL must identify the total allowed pollutant amount and its components: appropriate
wasteload allocations for point sources and load allocations for nonpoint sources and natural
background. In this TMDL evaluation, TSS is proposed as a surrogate measure for chlorinated
pesticides. Equivalent targets are provided for turbidity. Achieving the TSS/turbidity targets
also addresses the PCB listings in the drainage. Because of the existence of both point and
nonpoint sources of PCBs in the Mill Creek watershed, specific PCB allocations were proposed
for Mill and Garrison creeks.

The proposed load allocations for TSS in the upper and lower mainstem Walla Walla River are
shown below. These allocations are for the critical January through June period.

Leerien TSS Load Allocation (pounds per day)
@50mg/L TSS | @30mg/L TSS | @ 5 mg/L TSS
Upper Walla Walla River 120,000 69,000 12.000
@ Peppers Bridge
Lower Walla Walla River
@ Cummins Bridge 450,000 270,000 45,000

As previously discussed, the relationship between pesticides and TSS levels in the river can be
expected to change as erosion of agricultural soils is brought under control. For this reason, and
because of acknowledged uncertainties in the analysis, TSS load allocations are not proposed for
the 2 mg/L and 1 mg/L targets at this time.
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This TMDL evaluation did not attempt to differentiate between TSS loading from point sources,
nonpoint sources, and background in Oregon. No significant TSS point sources to the Walla
Walla River are present or anticipated in Oregon. Therefore wasteload allocations are zero. The
entire TSS loading capacity of the Walla Walla River at the state line is allocated to nonpoint
sources and background in Oregon. The river’s loading allocation at the state line for the initial
50 mg/L TSS target is 120,000 pounds per day.

No significant point sources of TSS are present or anticipated in the Washington portion of the
Walla Walla watershed. Wasteload allocations are therefore zero, with the exception of the
Walla Walla and College Place WWTPs. Adjustments to the NPDES permits for these WWTPs
are not necessary at this time, and TSS allocations should be consistent with permit load limits.

This evaluation did not attempt to differentiate between TSS loading from nonpoint sources and
background in Washington. Therefore, 100% of the TSS loading capacity is allocated to
nonpoint sources and background. The loading allocation of the lower Walla Walla River for the
initial 50 mg/L target is 450,000 pounds per day. Nonpoint and background sources in Oregon
contribute an unknown part of the TSS load to the East Little Walla Walla River, West Little
Walla Walla River, Pine Creek, and Mud Creek via their upper watersheds.

Wasteload and load allocations were assigned for PCBs in Garrison Creek and Mill Creek in
light of the levels detected in the College Place and Walla Walla WWTP effluents. The WWTP
wasteload was calculated as the product of the human health water quality criterion and the
NPDES permit limit for the average monthly effluent flow. The remaining loading capacity of
these streams was allocated to nonpoint sources. (There is no natural background for PCBs).

Wasteload and Load Allocations Garrison Mill
for PCBs (gm/day) Creek Creek
Wasteload Allocation for WWTP 0.0011 0.0062
Load Allocation for Nonpoint 0.0017 0.023
Loading Capacity 0.0028 0.029

Compliance Schedule

In the TMDL process, a flexible schedule is allowed for compliance with water quality targets
since nonpoint source implementation is not an exact science. Interim targets are compared to
monitoring data at regular intervals after best management practices, education programs, and
other parts of the implementation strategy have been initiated. As the targets and data are
compared, the progress toward improved water quality conditions is assessed, and adjustments or
changes in the TMDL strategy are publicly discussed. The goal is to find practical and effective
solutions to eliminate the water pollution problems addressed in the TMDL. A separate TMDL
submittal report to EPA will have dates for meeting interim water quality targets, using input
from a TMDL advisory group.
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Safety Margin / Monitoring Plan / Follow-up Work

The report concludes with a discussion of safety margins and uncertainties in the TMDL
evaluation. A plan is also outlined for TMDL effectiveness monitoring. Finally, follow-up work
is suggested in three areas: 1) sediment sampling in the Columbia River backwater in the lower
Walla Walla River to assess their potential as a source of pesticides/PCBs to fish, to evaluate
ecological risk, and to estimate time to recovery as upstream water quality targets are achieved;
2) source identification for PCBs in the Mill Creek watershed; and 3) sampling to identify
toxaphene sources in Pine Creek.
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Introduction

In 1996 the Walla Walla River was listed by the state of Washington under Section 303(d) of the
Clean Water Act for non-attainment of the U.S. Environmental Protection Agency (EPA) human
health criteria for 4,4’-DDE, 4,4’-DDD, dieldrin, chlordane, hexachlorobenzene, heptachlor
epoxide, and PCB-1260 in edible fish tissue.” The listings are based on sampling done by the
Washington State Department of Ecology (Ecology) in 1993 (Davis et al., 1995). The 1996
303(d) listings were maintained on the 1998 and draft 2002/2004 lists (Table 1). Garrison Creek,
a Walla Walla tributary, was also proposed for listing in 2002/2004 due to human health
exceedances for DDT compounds and hexachlorobenzene in water samples (White et al., 1998.)

These chlorinated pesticides/breakdown products and polychlorinated biphenyls (PCBs) are no
longer used in the United States, having been banned in the 1970s and 1980s for ecological
concerns. They are now classed as probable human carcinogens by EPA. Detailed profiles
including use, regulations, environmental occurrence, and health effects have been prepared by
the Agency for Toxic Substances and Disease Registry and are available at
http://www.atsdr.cdc.gov/toxpro2.html.

EPA requires the states to set priorities for cleaning up 303(d) listed waters and to establish a
Total Maximum Daily Load (TMDL) for each. A TMDL entails an analysis of how much of a
pollutant load a waterbody can assimilate without violating water quality standards.

This report presents results of a field study that monitored levels of the above-mentioned
pesticides and PCBs in the Walla Walla drainage during May 2002 through September 2003.
The study, conducted by Ecology, forms the basis for a TMDL evaluation in which water quality
targets are proposed for meeting human health criteria and addressing other water quality
concerns in the Walla Walla River. The report includes the following TMDL elements required
by EPA Region 10:

e scope of the TMDL

applicable water quality standards
numerical targets

loading capacity

wasteload and load allocations
margin of safety

seasonal variation

monitoring plan

? The 1996 and 1998 303(d) listings for fish tissue in the Walla Walla River mistakenly include a heptachlor listing
in place of heptachlor epoxide, and 4,4’-DDT was mistakenly entered in place of 4,4’-DDD. The proposed
2002/2004 list for the Walla Walla River has been corrected to include 4,4'-DDD in fish tissue.
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Table 1. Walla Walla Subbasin (WRIA 32) Toxics Listings (proposed 2002/2004 list information downloaded 5/13/04).

Township Water Lower 2002/
Range Course #/ | Route | 1996 | 1998 | 2004
Waterbody Parameter Medium Section Grid # # List List List Listing Basis

Walla Walla River 07N
(Old ID# 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) 4,4'-DDE Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.
Walla Walla River 07N
(Old ID# 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) Chlordane Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.
Walla Walla River 07N
(Old ID# 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) Dieldrin Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.
Walla Walla River 07N
(Old ID# Heptachlor 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) epoxide Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.
Walla Walla River 07N
(Old ID# Hexachloro- 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) benzene Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.
Walla Walla River 07N
(Old ID# 31E Davis et al., 1995, excursions beyond the criterion in
WA-32-1010) Total PCBs Tissue 25 QE90PI 4.081 Yes Yes Yes | edible carp tissue near the mouth in 1993.

07N Hopkins et al., 1985, excursions beyond the criterion

32E in a multiple fish composite of edible tissue collected
Walla Walla River 4,4'-DDE Tissue 35 QE90PI 21.03 No No Yes | in 1984.

06N

35E White et al., 1998, excursions beyond the criterion at
Garrison Creek Total DDT Water 3 DH35GB 0.66 No No Yes | stations GU2 and GD2 collected in 1996.

06N

Hexachloro- 35E White et al., 1998, excursions beyond the criterion at

Garrison Creek benzene Water 3 DH35GB 0.66 No No Yes | stations GU2 and GD2 collected in 1996.
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Scope of the TMDL

Geographic

This TMDL evaluation covers that portion of the Walla Walla River from the Washington-
Oregon border at river mile (r.m.) 40.0 to the river’s confluence with the Columbia River,
including its Washington tributaries (Water Resource Inventory Area 32).

303(d) Listings

This TMDL specifically addresses each of the 303(d) listings in Table 1. Although not one of
the contaminants on the 303(d) list, toxaphene is also addressed in this evaluation based on
findings from the field study which indicate it to be a significant source of impairment.

A turbidity listing has been proposed for the Touchet River in 2002/2004. Although turbidity is
factored into the numerical targets proposed in the present report, this study does not constitute a
TMDL for turbidity in the Touchet River.

Pollutant Parameters

This TMDL is for the following chemicals in the water column and fish tissue:

4,4-DDT

4,4’-DDE (DDT breakdown product)
4,4°-DDD (DDT breakdown product)

dieldrin

heptachlor epoxide (heptachlor breakdown product)
hexachlorobenzene

cis and trans chlordane

cis and trans nonachlor (chlordane constituents)
oxychlordane (chlordane breakdown product)
toxaphene

PCBs
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Basin Description

The Walla Walla River is located in the southeast corner of Washington State (Figure 1). The
river extends 61 miles from its headwaters in Oregon to its confluence with the Columbia River.
The drainage basin covers approximately 1,760 square-miles. Approximately three-quarters
(73%) of the drainage and the last 40 miles of the mainstem lie within Washington. In
downstream order, the major Washington tributaries are Yellowhawk Creek, Garrison Creek,
Mill Creek, Dry Creek, Pine Creek, and the Touchet River. Minor tributaries, also in
downstream order, include the East Little Walla Walla River, West Little Walla Walla River,
Stone Creek, Mud Creek, and Gardena Creek.

Mill Creek flows from Class AA municipal watershed conditions in the Blue Mountains. Most
of the city of Walla Walla’s drinking water comes from a 36 square-mile protected portion of
upper Mill Creek. Below the waterworks, part of its flow is diverted to Yellowhawk and
Garrison creeks from May through October for irrigation purposes.

The two major permitted discharges in the basin are the Walla Walla Wastewater Treatment
Plant (WWTP) which discharges to Mill Creek at r.m. 5.4 and the College Place WWTP which
discharges to Garrison Creek at r.m. 1.0. Yellowhawk, Garrison, and Mill creeks enter the
Walla Walla River between r.m. 37.9 and 33.6. The drainage area of the greater Mill Creek
watershed is 96 square-miles.

Dry Creek flows into the Walla Walla approximately five miles below Mill Creek. It has a

246 square-mile basin with elevations ranging from 4,600 feet in the Blue Mountains to 450 feet
at its Walla Walla confluence near Lowden (r.m. 27.2). Dry Creek’s watershed is mainly used
for dryland wheat, with only sparse forests in the headwaters.

The Pine Creek confluence is approximately 4 miles below Dry Creek (r.m. 23.4). Its watershed
is 170 square-miles, the upper portion of which is in Oregon.

The Touchet River is the largest Walla Walla tributary. It originates in four forks deep in
forested areas of the Blue Mountains at an elevation of 6,000 feet. The Touchet flows through
the small towns of Dayton, Waitsburg, and Prescott, reaching the Walla Walla at r.m. 21.6 near
the town of Touchet, elevation 469 feet. The basin area is 747 square-miles. Land use from
Dayton to the Walla Walla confluence is mostly agricultural.

The Walla Walla basin has few urban areas. The major cities are Walla Walla and College
Place, with a combined population of less than 40,000. Starting as early as the 1920s the
principal form of land use was production of small grains, such as wheat and alfalfa, and row
crops (Mapes, 1969). By the 1970s nearly 90% of the Washington portion of the basin had been
cultivated. Currently, wheat, alfalfa seed and hay, and peas are the largest percentage of the
irrigated crops. Other crops include onions, grapes, apples, asparagus, and barley. Figure 2
shows land use patterns as of the late 1980s/early 1990s.
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Figure 1. Walla Walla River Basin.
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Figure 2. Land Use in the Walla Walla Basin, 1986-1996 data
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Cultivation has been a major cause of soil erosion in the Walla Walla basin, and erosion of
agricultural soils is the primary route by which chlorinated pesticides reach surface waters.
Studies conducted in the 1960s showed yields of suspended sediment were greatest in the highly
cultivated Touchet River and Dry Creek drainage basins, which were contributing up to 80% of
the total sediment load to the Walla Walla River (Mapes, 1969). Soils in these two drainages
consist of well-drained silty loams and very fine sandy loams that are highly susceptible to
erosion from runoff.

Silt predominates in the suspended sediment transported by basin streams. Within the TMDL
study area, bedload is only about 2 — 8% of the suspended load (Mapes, 1969). Sediment
deposition in the mainstem occurs primarily in the lower ten miles of the river, due to backwater
effects from McNary Dam on the Columbia River. Otherwise, the river bed is mostly gravel and
cobble.

A recent report by Economic and Engineering Services Inc. has concluded that erosion of fine
sediment is a serious problem in the lower Walla Walla basin (EES, 2003). Stream segments
with poor salmonid habitat ratings due to sediment or with sediment concentrations listed as a
key water quality concern include the Walla Walla River (state line to the mouth), Yellowhawk
Creek, Dry Creek, and the Touchet River (Kuttel et al., 2001; Saul et al., 2001).

EES identified a number of sources of sediment including road-building and logging activities in
the upper reaches of tributaries, recreational vehicle use, and urban runoff. They concluded,
however, that “given the predominance of agricultural land use in the watershed, agricultural
practices have been identified as the principal source of fine sediment”.

The irrigation season in the Walla Walla basin generally extends from mid-April to mid-October.
The majority of runoff and erosion occurs from precipitation in winter through early spring,
sustained through June by snow melt. Precipitation varies dramatically with elevation. Near the
mouth of the river, there is less than 10 inches of rainfall annually. Precipitation increases with
elevation to a maximum of over 40 inches annually in the headwaters, most falling as snow.

The typical flow pattern in the Walla Walla and its tributaries is illustrated in Figure 3.
Groundwater springs supply baseflow to surface waters year-round. Infrequent storm events
during the winter months sometimes cause severe flooding from heavy rainfall and rapid
snowmelt that contribute the highest concentrations of suspended sediments (Mapes, 1969).

Rivers and streams in the basin experience greatly reduced flows in the summer from a
combination of reduced supply and diversion for irrigation. The Walla Walla River has gone dry
at the Oregon border, and lower Mill and Pine creeks have little or no flow during the late
summer. Dewatering has also been a problem in the lower Touchet. Conditions have improved
recently as a result of farmers diverting less water in response to bull trout endangered species
listings.
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Figure 3. Typical Flow Patterns in the Walla Walla Drainage (USGS data, 1951-2002).

Some local farmers have already made substantial efforts to improve water quality by migrating
to no-till or low-till farming. Much of the dryland acreage in Columbia County (Touchet River
watershed) has been converted to no-till, and the soil savings have been excellent (Victoria
Leuba, Ecology Eastern Regional Office, personal communication). There has also been a recent
push to provide buffers on streams through riparian plantings. The Walla Walla Conservation
District enrolled the greatest acreage in the state in 2003 — 2,200 acres all within 180 feet of
streams or the equivalent of about 118 stream miles buffered. Additionally, there is ongoing
restoration of Garrison Creek riparian areas in Fort Walla Walla funded by the Terry Husseman
account and implemented by the City of Walla Walla and the Walla Walla stream team. This is
an effort to improve water quality and riparian habitat in the city.

The Confederated Tribes of the Umatilla Indian Reservation (CTUIR) maintains treaty protected
rights to fish and gather in the Walla Walla basin. CTUIR, in partnership with the Army Corps
of Engineers, is in the process of developing the Walla Walla River Basin Feasibility Study. The
tribe is committed to restoring salmon populations and the flow necessary to support those
populations in the Walla Walla basin. The goal of the Walla Walla River Basin Project, which
CTUIR is sponsoring, is to restore streamflows. Low streamflows are a critical limiting factor to
salmonid restoration. The Tribe also saw the first returns from adult spring chinook outplantings
this year, another aspect of the Tribe’s multi-faceted salmon restoration plan.
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Historical Pesticide/PCB Data

Elevated levels of chlorinated pesticides and PCBs in Walla Walla River fish were first reported
by Ecology in Hopkins et al. (1985). The more recent 1992-93 Ecology fish tissue data that
resulted in the 1996 303(d) listings for the Walla Walla are summarized in Table 2 and compared
to the listing criteria. Each of these samples was a composite formed by pooling tissues from
five individual fish. In order for a waterbody to be placed on the 303(d) list, Ecology required at
least two single-fish samples or one composite of at least five fish that exceeded human health
listing criteria.

The 303(d) human health criteria shown in Table 1 are based on EPA bioconcentration factors
(BCF*) and water column criteria established under the EPA National Toxics Rule (40 CFR
Part 131). For example, the 32 ug/Kg fish tissue criterion for 4,4’-DDE is calculated by
converting the water quality criterion of 0.59 ng/L to ug/L (0.00059 ug/L) and multiplying by a
BCF of 53,600 L/Kg. Units of ug/Kg and ug/L are equivalent to parts per billion, and ng/L is
parts per trillion.

Ecology’s 1992-93 fish samples were collected in the lower 15 miles of the Walla Walla River.
The analysis included 43 chlorinated pesticides or breakdown products and seven PCB mixtures;
only detected compounds are shown in Table 2.

Fillets were analyzed from three species — common carp (Cyprinus carpio), steelhead trout
(Oncorhynchus mykiss), and white crappie (Pomoxis annularis). The highest pesticide and

PCB residues were found in carp, where 303(d) listing criteria were exceeded by a factor of
approximately 10 or more for DDE, dieldrin, heptachlor epoxide, hexachlorobenzene, and PCBs.
Carp also exceeded the total chlordane criterion. There were modest exceedances of the total
DDT (DDT+DDE+DDD), dieldrin, and heptachlor epoxide criteria in steelhead. However, these
were returning adults, so it is unknown how much contamination can be attributed to the Walla
Walla River. The only criterion exceeded in crappie was for heptachlor epoxide, approximately
by a factor of 3. All of these chemicals were also detected in whole-body and egg samples from
largescale suckers (Catostomus macrocheilus) collected in the same area.

3 BCF= C/C,,, where C, is the contaminant concentration in tissue (wet weight) and C,, is the concentration in water.
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Table 2. Summary of Historical Data on Chlorinated Pesticides and PCBs Detected in

Walla Walla River Fish (ug/Kg wet weight; parts per billion).

White Common
Species: Largescale Sucker Crappie Carp Steelhead | 303(d)
Tissue: Whole Body Eggs Whole Body Fillet Fillet Fillet Listing
Date: Sep-92 Sep-92 Sep-93 Sep-92  Sep-93 Sep-93 | Criteria
4,4-DDT 26 3.6 15 nd nd 4.0 32
4,4-DDE 425 57 338 17 600 15 32
4,4-DDD 51 1.2 49 1.7 97 15 45
Total DDT 502 68 402 19 697 34 32
Dieldrin 5.0 nd 4.5 nd 10 4.0 0.65
Heptachlor Epoxide 8.3 2.1 3.5 3.7 8.2 4.0 1.2
Hexachlorobenzene 6.9 2.7 8.8 2.1 20 4.8 6.7
Cis-Chlordane 4.6 0.8 3.0 0.7 8.0 2.0
Trans-Chlordane 4.9 0.7 2.7 0.7 8.5 1.0
Cis-Nonachlor 1.9 nd 2.3 nd 5.0 1.0
Trans-Nonachlor 10 nd 6.4 nd 13 3.0
Oxychlordane 2.0 nd 0.8 nd 1.0 1.0
Total Chlordane 23 1.5 15 1.4 36 8.0 8.3
PCB - 1254 48 10 nd nd nd nd 53
PCB - 1260 90 22 122 nd 300 nd 53
Total PCBs 138 32 122 nd 300 nd 53
DCPA (Dacthal) nd nd nd nd nd 5.0
Ethion nd nd 3.0 nd 2.0 nd
DDMU 16 1.9 8.0 nd 15 nd
Alpha-BHC 0.5 nd nd nd nd nd 1.7
Gamma-BHC (Lindane) 7.9 2.3 1.0 1.3 1.0 1.0 8.2

From Davis and Johnson (1994), Davis et al. (1995)

Note: Values in bold exceed 303(d) criteria for edible tissue

nd = not detected
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Ecology has also analyzed chlorinated pesticides in water and sediment samples from the
Walla Walla mainstem and tributaries (Tables 3 and 4). PCBs have only been analyzed in fish.

Table 3. Summary of Historical Data on Chlorinated Pesticides Detected in Water Samples from
the Walla Walla Drainage (ng/L; parts per trillion).

Pesticides ~ Yellowhawk  Garrison Mill Lower Mud  Dry Pine  Touchet Walla Walla

Date Detected Creek Creek  Creek Creek Creek Creek  River River Ref.
May-92 none na na na na na na na <50 1
Apr-93 none na na na na na na na <50 2
Jun-93 " na na na na na na na <50 2
Aug-93 " <50 na <50 <50 <50 <50 <50 <50 2
Oct-93 " na na na na na na na <50 2
Apr-96 none <50 na <50 <50 <50 <50 <50 <50 3
Jun-96 4,4-DDT <50 na <50 <50 6 <50 <50 <50 3

" Aldrin 110 na <50 <50 <50 <50 <50 <50 3
Sep-96 t-DDT na 4-8 na na na na na na 4
" HCB na 7-8 na na na na na na 4
Apr-97 none <12 na na <12 <12 <12 na na 5
May-97 " <12 na na <12 <12 <12 na na 5

References: 1 = Davis (1994) 2 = Davis and Johnson (1994) 3 = Johnson (1997a) 4 = White et al. (1998)
5 = Johnson (1997b)
na = not analyzed

Table 4. Summary of Historical Data on Chlorinated Pesticides Detected in Sediment Samples
from the Walla Walla Drainage (ug/Kg dry weight; parts per billion).

Location: Yellowhawk Garrison Mill Lower Mud Dry Pine  Touchet Walla Walla

Creek Creek  Creek Creek Creek Creek  River River

Date: Jun-96 Aug-96 Jun-96 Jun-96 Jun-96 Jun-96 Jun-96 Jun-96
4,4-DDT 3.0 1.2 1.8 1.2 <1.1 1.9 0.69 1.2
4,4'-DDE 2.7 30 33 6.6 5.0 42 3.1 7.6
4,4'-DDD 0.61 12 0.76 2.5 0.99 0.77 0.83 1.8
Total DDT 6.3 43 5.9 10 6.0 6.9 4.6 10.6
Dieldrin <3.7 nd <4.5 <53 <43 <3.9 <4.2 <4.6
Heptachlor epoxide <1.2 nd <1.5 <1.8 <14 <1.3 <14 <1.5
Hexachlorobenzene 0.49 2.7 0.45 0.89 3.7 1.2 1.4 2.0
Chlordane 1.7 46 35 <18 3.0 1.5 <14 3.0
Gamma BHC 0.74 nd 0.91 0.89 3.7 0.90 0.56 0.80
TOC (%) 0.30 na 1.5 1.4 0.8 0.60 0.80 9.2

From Johnson (1997a), White et al. (1998)
nd = not detected
na = not analyzed

Page 13



For the most part, the detection limits achieved in past water samples have only been appropriate
for observing gross contamination, and few pesticides have been found. DDT compounds and
hexachlorobenzene were detected in two Garrison Creek samples at 4 — 8 ng/L. DDT was
detected at 6 ng/L in a Dry Creek sample. A high concentration of aldrin, 110 ng/L, was
detected once in Yellowhawk Creek. Aldrin rapidly breaks down to dieldrin. These
concentrations exceed both human health and aquatic life criteria.

More sensitive methods have been used to analyze sediment samples (Johnson, 1997a;

White, 1998). Results showed that DDT compounds, hexachlorobenzene, and chlordane were
detectable at most sites, with concentrations ranging from 0.45 — 46 ug/Kg. Dieldrin and
heptachlor epoxide were not detected in sediments.

Page 14



Applicable Water Quality Standards

Washington

Water quality standards for surface waters of the state of Washington are codified in
Chapter 173-201 of the Washington Administrative Code (WAC).

Characteristic Uses

The Walla Walla is a Class A river. Characteristic uses for Class A waters include, but are
not limited to the following (WAC 173-201A-030):

(1) Water supply (domestic, industrial, agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:
Salmonid migration, rearing, spawning, and harvesting.
Other fish migration, rearing, spawning, and harvesting.
Clam, oyster, and mussel rearing, spawning, and harvesting.
Crustaceans and other shellfish (crabs, shrimp, crayfish, scallops, etc.) rearing,
spawning, and harvesting.
(iv) Wildlife habitat.
(v) Recreation (primary contact recreation, sport fishing, boating, and aesthetic enjoyment).
(vi) Commerce and navigation.

Toxic Substances
WAC 173-201A-030 states the following with regard to toxic substances:

(vii) Toxic, radioactive, or deleterious material concentrations shall be below those which have
the potential either singularly or cumulatively to adversely affect characteristic water uses,
cause acute or chronic conditions to the most sensitive biota dependent upon those waters, or
adversely affect public health, as determined by the department (see WAC 173-201A-040 and
173-201A-050).

Toxics substances are further addressed in WAC 173-201A-040 as follows (selected sections):

(1) Toxic substances shall not be introduced above natural background levels in waters of the
state which have the potential either singularly or cumulatively to adversely affect characteristic
water uses, cause acute or chronic toxicity to the most sensitive biota dependent upon those
waters, or adversely affect public health, as determined by the department.

(2) The department shall employ or require chemical testing, acute and chronic toxicity testing,
and biological assessments, as appropriate, to evaluate compliance with subsection (1) of this
section and to ensure that aquatic communities and the existing and characteristic beneficial
uses of waters are being fully protected.
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and

(5) Concentrations of toxic and other substances with toxic propensities not listed in
subsection (3) of this section shall be determined in consideration of USEPA Quality Criteria
for Water, 1986, as revised, and other relevant information as appropriate. Human health-
based water quality criteria used by the state are contained in 40 CFR 131.36 (known as the
National Toxics Rule).

(6) Risk-based criteria for carcinogenic substances shall be selected such that the upper-bound
excess cancer risk is less than or equal to one in one millio