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Initial Watershed Assessment
Tucannon River Watershed
Introduction
This report is the product of an initiative by the Washington State Department of Ecology
(Ecology) to assess the availability of ground and surface water for each watershed within
Washington State. This initiative is part of a larger overall effort to increase the efficiency of the
water rights decision making process. The watershed assessment process will not only reduce the
time needed to make decisions, but will also allow Ecology to make better informed decisions
based on a more comprehensive understanding of each watershed. Ecology also believes these
reports will be useful to local governments for planning purposes.

Ecology’s Water Resources Program is charged with managing the state’s water resources to
ensure the waters of the state are protected and used for the greatest benefit. When considering
whether to grant a permit for water use, Ecology must first determine that the proposed water use
passes four statutory tests (RCW 90.03.290): 1) that the use will be beneficial; 2) it will not be
detrimental to the public interest; 3) that the water is physically available; and 4) that the use will
not impair existing rights.

The information for this report was obtained from published reports, geologic maps, Water
Rights Information System and Claims Registries, personal communications, water well reports,
historic flow measurements obtained from the U.S.G.S. gage near Starbuck (ID 13344500) and
miscellaneous stream flow and temperature measurements collected by Ecology regional staff
and the Washington Department of Fisheries (Fisheries). Two continuous-recording stream flow
gages have been temporarily re-established on the Tucannon River by Ecology personnel. The
first of these gages was initially installed by Fisheries at the Tucannon River Hatchery and was
subsequently discontinued (ERO Miscellaneous Site ID # 00347). The second gage, established
by Ecology, is located downstream at the site of the U.S.G.S. gage near Starbuck (ERO
Miscellaneous Site ID # 00348). See Map 1 for locations.

Watershed Description

Area Description
The Tucannon River watershed, located in southeastern Washington, encompasses
approximately 502 square miles within Garfield and Columbia Counties (Figure 1). The
Tucannon River headwaters begin at Oregon Butte in the Blue Mountains at an elevation of
6,387 feet above sea level (Fuller 1986). As the river flows through its 50-mile-long course, it
descends 5,800 feet in elevation before joining the Snake River at River Mile (RM) 63, at an
elevation of 500 feet above sea level (Kelley et al. 1982). The Tucannon River Watershed is part
of Water Resource Inventory Area number 35.
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Land Use
The primary land uses within the Tucannon Watershed are agriculture, range, and recreation. The
upper drainage area is located within the Umatilla National Forest. As it continues downstream,
the Tucannon River flows through lands owned and managed by the Washington Department of
Wildlife (W.T. Wooten Wildlife Recreation Area). The lower portions of the drainage are
dominated by cultivated and grazed farmlands and private rangelands. The pool created by
Lower Monumental Dam has resulted in the lower two miles of the Tucannon River becoming
marshlands (Kelley et al. 1982). There are two perennial sub-watersheds that form tributaries to
the Tucannon River, these are Cummings Creek and Pataha Creek.

The Tucannon River is an adjusting and evolving stream. During the past several decades, it has
undergone fundamental changes in the flow regime, bed conditions, water quality, and habitat
values. Many of these changes are related to land uses in the watershed. Most of the changes in
the Pataha channel seem to have occurred in the first 30 to 50 years following establishment of
the region’s agricultural economy. The form of the Tucannon River below Willow Creek is still
undergoing long-term adjustment; it is clear, however, that most channel changes in the lower
part of the river pre-date extreme floods that occurred in the 1960s and 1970s. Most of the
changes observed above Willow Creek took place during the 1964 to 1978 interval (Hecht et al.
1982).

A Natural Resources Conservation Service (formerly known as the Soil Conservation Service)
report prepared by Hecht et al. (1982) identified and evaluated changes in the riparian area and
streambed and channel conditions of the Tucannon River between 1937 and 1978. These changes
suggest a 33 to 55 percent decrease of riparian woodland during this time period, much of which
was attributed to major floods after 1964. Flood periods were determined to have had their
greatest impacts in the middle and upper reaches of the river, while alterations below Marengo
(RM 24) pre-date these events. The authors attributed some of the woodland loss to the
encroachment of other land use practices, principally irrigated fields and pasture lands. Further,
as wooded riparian zones were replaced with open zones, shade was diminished and banks likely
became less stable. The authors could not determine whether the biggest influence in the loss of
riparian woodland was flooding or land use practices (Hecht et al. 1982).

The above-quoted report concluded that the most significant limiting factors to salmonid
production in the Tucannon River are elevated stream temperatures and sedimentation, both of
which are perpetuated by limited redevelopment of riparian vegetation. The combined annual
sediment yield to streams for the entire watershed was determined to be approximately 170,000
tons per year (USDA 1984). The most severe sedimentation problems occur in the lower one-
third of the watershed, with noticeable decrease in severity upstream.

Climate and Precipitation Trends
The climate of the Tucannon Watershed varies markedly and is largely influenced by
topography. The watershed receives a mean annual precipitation of 23 inches including a mean
annual snowfall of 65 inches. Rainfall ranges from more than 40 inches in the higher elevations
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to 10 to 15 inches in the lower elevations. Ninety percent of the precipitation occurs between
September and May with 30 percent of the winter’s precipitation in the form of snow. Snowfall
at elevations less than 1,500 feet seldom lingers beyond three or four weeks, occasionally
melting quickly enough to produce severe erosion (Kelley et al. 1982, Fuller 1986).

Figure 2 depicts the average yearly precipitation recorded at the Pomeroy and Dayton Weather
Service Stations for the period 1959 – 1992. Linear regression analysis of these data sets indicate
that precipitation at these locations has increased slightly during this period. This linear
regression analysis provides a linear representation of a relationship between the variables of
time in years and precipitation or streamflow.

The growing season in the area averages 110 days to 140 days. Temperatures range from minus
22 degrees Fahrenheit (F) in the winter to 109 degrees F in the summer (USDA 1984 draft).

Hydrogeology

Hydrology
Hydrology is the study of the occurrence, circulation, distribution and properties of the earth’s
waters and their reaction with the environment. Water occurs in the form of rain and snow and
then circulates as ground water and surface water. See Figure 3.

Precipitation in the form of rain and snow fall on the Tucannon watershed. Some of this
precipitation is taken up by plants, another portion is lost to consumptive human activities, some
goes into the ground to form ground water, and the rest of it becomes run-off that ends up in the
Tucannon River. Precipitation and ground water augmentation (ground water that flows directly
into the river) provide the only water sources that form the Tucannon River and associated
tributaries.

Geology and Ground Water
The Tucannon River drains the Blue Mountains, a broad anticlinal arch uplifted during the last
20 million years. The Blue Mountains are comprised of a core of Paleozoic and Mesozoic
metamorphic rocks mantled by flows of the Columbia River Basalt Group.

The bedrock of the Tucannon River Watershed consists nearly entirely of lava flows of the
Columbia River Basalt Group. These lava flows are about 16.5 million to 6 million years old
(Miocene) and belong to the Grande Rhonde and Wanapum formations. The flows are composed
of black to dark gray basalt of basaltic-andesite. Average flow thickness is about 90 to 120 feet
(Columbia Basin System Planning, 1990). Overlying these bedrock units are diverse
unconsolidated sediments. The most common unit is wind-deposited loess, which blankets
highland areas between drainages. The loess is light-brown to buff, massive, homogeneous silt
that often forms large dunes. The loess unit is generally 20,000 years old or less.
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Soils in the Tucannon Watershed consist mostly of silt loams formed from loess or water-
deposited material, ranging from 40 inches to over 60 inches deep (Fuller 1986). All drainages
contain thin deposits of river alluvium along the present-day floodplains. The alluvium consists
of gravel, sand, and silt derived from erosion of flood deposits, loess, and basalt (Columbia
Basin System Planning, 1990). Sedimentary interbeds and lava flows within the Columbia River
Basalt Group are both known to make good aquifers and may contain substantial ground water
resources.

One of the most notable geologic features in the Tucannon Watershed is the Hite Fault. This is a
major fault system that forms the western margin of the Blue Mountains between Pomeroy,
Washington and Pendleton, Oregon, and has been the locus of many historic earthquakes (U.S.
Department of Energy, 1988). This fault is 135 kilometers in length and crosses both the
Tucannon River and Pataha Creek at right angles trending 330-335 degrees (Map 1). This is a
vertical, en echelon, and strike-slip fault with a vertical offset from 0 meters to more than 300
meters.

As the Hite Fault is active, it may be the cause of elevated ground water temperatures well above
the standard geothermal gradient as recorded in local wells. The fish-hatchery well (10N/41E-
27), located two miles upstream from the Hite Fault as it crosses the Tucannon River (Map 1),
was drilled to 100 feet in depth into basalt and encountered water temperatures of 51 degrees F.
The well was then deepened an additional 100 feet and water temperatures of 61 degrees F were
recorded (for a change of 10 degrees in 100 feet). The normal temperature change due to
standard geothermal gradient should have been less then one degree. See Appendix A for well
logs.

The Washington Department of Corrections (Corrections) constructed two test wells, one near
Starbuck and the other near Willow Creek (Map 1). The Starbuck well (12N/38E-23) was 322
feet in depth (into the Grande Rhonde formation) with a static water level of 103 feet below land
surface datum on November 14, 1990 (814’ above mean sea level (MSL)). The water
temperature of this well was reported to be 68 degrees F (see Appendix A). It should also be
noted that when the Starbuck well was tested, a positive recharge boundary was encountered.
Because the well is located approximately 1,400 feet from the Tucannon River, Ecology staff
believe the recharge boundary is the Tucannon River.

Corrections’ second well near Willow Creek (11N/39E-16) was drilled to 1,180 feet in depth into
the Grande Rhonde Basalt with a static water level of 970 feet below land surface datum in June
of 1992 (845’ above MSL). It is proposed that, correcting for elevation differences, these two
wells are producing ground water from the same aquifer. The water temperature in the Willow
Creek well was 71 degrees F. An additional well, located in 12N/38E-17, was constructed to a
depth of 177 feet in January, 1994. It had a static water level of 41 feet below land surface and a
recorded water temperature of 68 degrees F (see Appendix A). Very few of the shallow local
wells for which well logs exist have recorded water temperatures. However, a few of the
shallower wells that do show temperatures are in the low 50 degree range. It appears that
temperature rises significantly with depth and that wells that are completed into the Grande
Rhonde Formation are warmer than standard geothermal gradient can account for.
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Ground Water/Surface Water Interaction
Precipitation and ground water augmentation provide the only water sources that form the
Tucannon River and associated tributaries.

On July 27, 1994, Ecology staff took flow measurements at the following six locations on the
Tucannon River: 1) at the fish-hatchery gage located in Sec. 27, T. 10 N., R. 41 E.W.M. (00347);
2) the bridge crossing below the confluence of Cummings Creek and the Tucannon River within
Sec. 21, T10 N., R. 41 E.W.M. (00349); 3) Cummings Creek within this same section (00352);
4) at the bridge crossing on the south section line of Sec. 4, T. 10 N., R. 41 E.W.M. (00350);
5) at the bridge crossing within the NE¼ of Sec. 31, T. 11 N., R. 41 E.W.M. (00351); and 6) at
the U.S.G.S. gage near Starbuck (00348). See Map 1 for sampling locations.

The purpose of measuring these transects was to determine if the Tucannon River is a gaining
stream, that is, a stream being recharged by ground water. These measurements are listed from
the upstream gage at the fish hatchery to the downstream U.S.G.S. gage as follows: the
measurement at the fish hatchery gage was 30 cubic feet per second (cfs); the point below the
confluence of Cummings Creek was 42 cfs, which included the 1.4 cfs contributed by Cummings
Creek; the bridge crossing in Sec. 4 was 45 cfs; the bridge crossing in Sec. 31 was 42 cfs; and the
flow at the U.S.G.S. gage on this date was 35 cfs. See Table 1.

Table 1: Miscellaneous streamflow measurements, Tucannon River

Date Station ID Measured flow in cfs
07/24/94 00347 30

00349 42
00350 45
00351 42
00348 35

10/20/94 00347 31
00351 47
00348 62

On the date of these measurements, no irrigation was observed upstream of the bridge crossing in
Sec. 31 (00351). However, most of the irrigation projects downstream of Sec. 31 were in
operation. It should be noted that the flow dropped from 42 cfs in Sec. 31 (00351) to 35 cfs at the
U.S.G.S. gage (00348) for a difference of seven cfs. It appeared on the date of these
measurements that surface water was being diverted far in excess of the seven cfs difference
between sites. In order to account for this small difference in flow considering the large
diversions between sites, it is therefore assumed that ground water is contributing significantly to
the flow of the river between measurement sites. (Pataha Creek, which is the only significant
tributary to the Tucannon River between these measurement sites, was not flowing at the road
culvert on State Route 261 (12N/39E-19) just above its confluence with the Tucannon River on
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the date of the measurements.) It should also be noted that there are many well developed
wetlands and spring areas between the upper and lower measuring points that are fed by the
ground water system and contribute to the base flow of the Tucannon River system.

On October 10, 1994, Ecology staff again took flow measurements at selected sites along the
Tucannon River. Flows were measured at the Fish Hatchery (00347), at the bridge in section 31
(00351) and at the U.S.G.S. gage near Starbuck (00348). These sites were revisited because
virtually all irrigation had ceased by this date (no more than 200 gallons per minute – or 0.4 cfs –
of irrigation was observed, and Pataha Creek was flowing at less than one cfs at the road
culvert). The instantaneous flow measurements were as follows: At the Fish Hatchery, 31 cfs
(00347); at the bridge in Section 31, 47 cfs (00351); and at the U.S.G.S. gage, 62 cfs (00348).
See Table 1. Comparing the late-fall, no irrigation flows with the mid-summer, significant
irrigation flows suggests that the amount of water being consumed by irrigation on July 27, 1994
was on the order of 22 cfs (between sites 00351 and 00348).

Review of stream flow data indicates that virtually all of the base flow in the Tucannon River
Watershed comes from ground water discharge (summer thundershowers elevate streamflow for
only short periods of time). Base flow at the hatchery (00347) was approximately 30 cfs during
the summer of 1994. Estimated base flow at the old U.S.G.S. gage site (00348) appears to have
been approximately 60 cfs for 1994 (as adjusted for irrigation withdrawals).

Ground Water Status
No long-term or short-term ground water level data are available for the Tucannon Watershed,
nor are there any static water level data available for any of the wells within the watershed. None
of Ecology’s Observation Well Network sites is located within the watershed; further, there does
not appear to be any significant water level data available for watershed wells in the U.S.G.S.’s
NWIS system.
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Water Demand

Water Use: Water Rights and Claims
A state-issued water right is a legal authorization to use a certain amount of public water for
specific beneficial purposes. The basis for water rights is “first in time, first in right”.
Washington State law requires most users of public water to receive approval from the state
before using the water. This approval is granted in the form of a water right permit or certificate.
Water right claims are different from state-issued water rights. Claims filed under the Water
Right Claim Registration Act predate state water law. Claims are not confirmed water rights.

Water rights issued by Ecology or its predecessor agencies were assigned gallons per minute
(gpm) and acre-feet per year (acft/yr) based on historic water use for the types of crops grown in
a specific area. More recently, Research Bulletin XB 0925 (USDA Natural Resources
Conservation Service, in cooperation with the Washington State Cooperative Extension Service,
1985), has been used to determine water duties for a specific crop type within this general
geographic area. A water duty is the amount of water typically required to grow a particular crop
within a certain region.

Research Bulletin XB 0925 has been used as a guide for determining seasonal amounts of
irrigation water needed within the Tucannon River Watershed. Based upon data in this bulletin, a
maximum water duty for this area is 44.3 inches per acre, for an annual allotment of 3.69 acre-
feet per acre.

Tucannon Watershed Water Rights
There are currently 67 state-issued surface water rights and 54 state-issued ground water rights
on file with Ecology for the Tucannon Watershed. The paper rights for active permits and
certificates are shown in Table 2, below.

Table 2: State-Issued Ground/Surface Water Rights,
Tucannon River Watershed

Qi Qa Irrigated Acres
Ground 10,907 gpm

(24 cfs)
6,922 acft/yr 1,177

Surface 60 cfs 4,982 acft/yr 1,147

Qi = instantaneous
Qa = annual

The relative distribution of uses for the rights summarized in Table 2 can be seen in Figure 4.
Irrigation is the predominant use, as would be expected in an agricultural area like the Tucannon
Watershed.
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Outstanding Water Right Applications
There are currently six water right applications on file for the Tucannon Watershed; three are for
surface water uses and three are for ground water uses. All six are on hold pending the outcome
of this watershed assessment. The three outstanding surface water applications request a total of
0.3 cfs from Tumalum Creek (a tributary of the Tucannon) for irrigation of 13 acres and
domestic use. The three outstanding ground water applications request a total of 1,800 gpm
(equivalent to 4 cfs) for 640 acre-feet per year for irrigation of 141 acres.

Tucannon Watershed Claims
Most of the water rights issued by the State of Washington have been assigned a water duty
equivalent to that recommended by Washington State Irrigation Guide Research Bulletin XB
0925. However, the claims filed by individuals during the claims registry period were not always
consistent with this seasonal guide and the annual and instantaneous quantities filed were, in
many cases, incorrectly stated. In an attempt to quantify the 765 claims on file in the watershed,
Ecology assigned a water duty of 3.69 acre-feet per irrigated acre to each of the claimed acres as
per Bulletin XB 0925. The instantaneous rate of diversion was based on nine gallons per minute
(0.02 cfs) per acre which is consistent with current allocation practices for state-issued water
rights. Domestic and stockwater uses, which include up to ½ acre non-commercial lawn and
garden, were assigned 0.02 cfs, two acre-feet per year. These claims have been assigned water
duties as described above and are as follows:

Table 3: Water Duties assigned to Water Claims on file with the state,
Tucannon River Watershed

Qi Qa Irrigated Acres
Ground 4,919 gpm

(11 cfs)
1,246 acft/yr 156

Surface 133 cfs 24,023 acft/yr 6,351

Qi = instantaneous
Qa = annual

Water Rights and Claims Total
To date, a total of 228 cfs in state-issued rights and claims registries has been allocated (“on
paper”) for surface and ground water within the watershed. A comparison of state-issued and
claimed water rights indicates that the total use filed under claims is disproportionately larger
than state-issued water rights. It has been Ecology’s experience in recent general adjudications
where claims were involved, that a large percentage of the claims were held to be invalid as they
did not meet with the statutory requirements of the Claims Registration Act. However, since this
watershed has not been adjudicated, Ecology is unable to determine the validity of these claims.
For the purposes of this report, we have accepted them at face value.

Presently, the total of the water right claims and state-issued water rights for surface water
diversions amounts to 193 cfs from the watershed, which is more than the yearly mean daily
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flow as measured at the U.S.G.S. gage (see Tables 2 and 3). Ecology staff have not verified
actual use within this watershed. However, the Natural Resources Conservation Service has
determined that there are surface water pumping installations capable of diverting approximately
40 cfs within this watershed based on recent field investigations (Blomgrem, 1994). Map 2
depicts the locations of points of diversion/withdrawal for the 121 water rights and six
applications on file (indexed by their annual quantity allocated in acre-feet/yr). It also depicts the
sections where claims have been filed for water within the watershed (indexed by the total
quantity of water claimed (in acre-feet/yr) and summed by section). In addition, Map 2 illustrates
the location of water demands within the watershed from a paper rights perspective.

Figure 5 shows the relationship between the cumulative annual quantity of both ground and
surface water rights issued since 1959, and the linear regression of the mean annual flow as
measured at the U.S.G.S. gage, both in acre-feet/yr. As can be seen, the increase in allocated
water right quantities coincides with a trend of decreasing annual flows (as smoothed out by the
linear regression of the yearly flow data).

Long-term precipitation trends can not be used to explain the long-term decline in yearly flows
for the watershed. Riparian vegetation in the watershed has been gradually returning (due in
large part to the efforts of the Natural Resources Conservation Service and local landowners)
after being decimated in the 1964 floods. As would be expected, water being used by this
maturing riparian vegetation must account for some of the observed decrease in yearly annual
flow.

Recommended Flows
A low flow for the Tucannon River of 50 cfs as measured at the confluence of the Tucannon and
Snake Rivers was recommended by the Washington Department of Fisheries in December of
1972. This source was closed to further appropriation above Cummings Creek on this same date
(Section 22, T. 10 N., R. 41 E.W.M.). On August 24, 1993 a recommended IFIM flow was
established for the Tucannon River as measured at the Starbuck Dam, RM 7.9, U.S.G.S. gage
#13344500 (Caldwell B., 1993). The recommended flows are shown in Table 4.

Table 4: Recommended Flow for Tucannon River

Time Period Recommended IFIM Flow
October 1 through February 28 65 cfs

March 1 through June 14 100 cfs
June 15 through August 14 65 cfs

August 15 through September 30 70 cfs

Surface water rights issued after 1972 but prior to the recommended IFIM flow in 1993 are
subject to the 50 cfs low flow recommendation. Surface water rights issued after the
recommendation of IFIM flows are subject to those new recommendations. Ground water rights
issued within this watershed have not been subjected to either of the recommendations.
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Water Quality
The Tucannon River and two of its tributaries are listed on Ecology’s 303(d) list of water bodies
that fail to meet state water quality standards. For the mainstem, from its mouth to Tumalum
Creek (RM 32.7), the 303(d) report (Butkus, S., 1994) lists both fecal coliform and temperature
violations of the standards (fecal coliform – 14 excursions beyond criteria at Ecology ambient
monitoring station 35B060 between 1/1/90 and 1/1/92; temperature – two excursions beyond
criteria at Ecology ambient monitoring station 35B060 between 1/1/90 and 1/1/92). For the
mainstem from the National Forest Boundary (RM 38.1) to RM 53.4, the 303(d) report lists
temperature violations of the standards (six excursions beyond criteria at the USFS station
14030005 between 7/1/87 and 7/1/91). For Pataha Creek, the 303(d) report lists fecal coliform
and Ammonia-N violations. For Cummings Creek, the 303(d) report lists temperature violations
of the standards (seven excursions beyond criteria at USFS station 14030017 between 7/1/87 and
7/1/91). See Table 5.

Table 5: Water Quality Parameters Exceeded in Tucannon River

Monitoring Station/
RM Location

Parameters
Exceeding
Standards

Description of Parameter
Exceedance

Monitoring Station
35B060
Tumalum Creek
(RM 32.7)

fecal coliform

temperature

14 excursions beyond criteria
between 1/1/90 and 1/1/92.

2 excursions beyond criteria between
1/1/90 and 1/1/92.

Mainstem, from
Umatilla National Forest
Boundary (RM 38.1 to
RM 53.4)

temperature 6 excursions beyond criteria at USFS
station 14030005 between 7/1/87 and
7/1/91

Pataha Creek fecal coliform
ammonia N

n/a

Cummings Creek temperature 7 excursions beyond criteria at USFS
station 14030017 between 7/1/87 and
7/1/91

There are currently three facilities permitted to discharge wastewater to the Tucannon River and
its tributaries. These facilities are permitted to discharge on the assumption that the receiving
streams contain water of sufficient quantity and quality, to assimilate the discharges such that
surface water quality standards are not exceeded.

Fisheries
The Tucannon River Watershed is a top fisheries priority due to its vital role in the salmon and
steelhead recovery efforts currently in progress. The Northwest Power Planning Council’s
Columbia River Basin Fish and Wildlife Program calls for long-term planning for salmon and
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steelhead production. The Tucannon River has been determined to be a valuable salmon and
steelhead spawning stream, and as a result, many state and federal agencies are currently
evaluating the health of the fishery resource within this watershed. The success of these salmon
recovery efforts largely depends on surface water being available in quantity and quality
adequate to sustain or enhance this resource.

Two recent studies regarding the health of fish stocks in Washington State have been conducted.
Data from these studies were compared for the Tucannon River. The primary comparison is
demonstrated on Table 6, which lists all of the stocks identified by the two studies as being in
some degree of decline. Although separate, these studies are each part of ongoing analyses of the
status of anadromous fish stocks. Consequently, the information in Table 6 is essentially a
snapshot of what was known or believed at the time the reports were prepared; some of the
information may be revised as the analyses continue.

Nehlsen et al. 1991, authored Pacific Salmon at the Crossroads: Stocks at Risk from California,
Oregon, Idaho, and Washington (referred to hereafter as the “AFS” report). It was prepared by
the Endangered Species Committee of the American Fisheries Society. The paper “…provides a
list of depleted Pacific Salmon, Steelhead, and sea-run cutthroat stocks from California, Oregon,
Idaho and Washington …”; 214 stocks were identified “… that appear to be facing a high or
moderate risk of extinction, or are of special concern.” The AFS study sounded the alarm
regarding the significant depletion of anadromous species of the Pacific coast.

The Salmon and Steelhead Stock Inventory (SASSI) was prepared by the Washington State
Departments of Fisheries and Wildlife, with the assistance of twenty three Indian Tribes and
Tribal organizations. The SASSI is a “…summary report on the status of wild salmon and
steelhead populations in Washington State.” The inventory was prepared as the “…first step in a
statewide effort to maintain and restore wild salmon and steelhead stocks and fisheries. The
inventory’s intent is to help identify currently available information and to guide future
restoration planning and implementation.”

Table 6: Comparison of “AFS” and “SASSI” Reports

Water Body Stock AFS Status SASSI Status
Tucannon Chinook

spring
High
Risk

Depressed

Tucannon Steelhead
summer

Special
Concern

Depressed

Water body – A river, creek, lake, etc. that is named as the place of origin for the identified
stock (i.e., where the stock returns to spawn).

Stock – A population of fish that spawns in a particular season and generally does not breed with
fish that spawn in a different body of water or different season. These populations possess
adaptive genetic differences based on the relatively unique characteristics of the location and
season in which they spawn.
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AFS Status – A set of ratings ranging from “Of Special Concern” to “Extinct”. The rating “High
Risk” (at high risk of extinction) refers to those populations whose spawning escapements are
declining; fewer than one adult fish returns to spawn from each parent spawner. Populations with
escapements of less than 200 in the last one to five years were placed in this category unless the
escapements were historically small. A stock in this category is likely to meet the threshold for
listing as endangered under the Endangered Species Act. The rating “Special concern” refers to
those populations for which the following conditions apply: 1) relatively minor disturbances
could threaten them, especially if a specific threat is known; 2) insufficient information on
population trends exists, but available information suggest depletion; 3) there are relatively large
ongoing releases of nonnative fish, and the potential exists for interbreeding with the native
population; 4) or the population is not presently at risk, but requires attention because of a unique
character.

SASSI Status – A set of status ratings ranging from “Healthy” to “Extinct”. The rating
“Depressed” refers to a stock of fish whose production is below expected levels based on
available habitat and natural variations in survival rates, but above the level where permanent
damage to the stock is likely.

Stream Flow
The mean annual flow of the Tucannon River at Starbuck (RM 7.9) is 166.3 cfs, with a mean low
flow of 60.4 cfs in August and a mean high flow of 288.6 cfs in May (Table 7).

Table 7: Mean monthly discharge values (cfs) for the Tucannon River
near Starbuck from 1915 to 1990 (U.S.G.S. Station 13344500).

Month Discharge Mean
(cfs)

Month Discharge Mean
(cfs)

January 211.6 July 83.0
February 242.6 August 60.4
March 237.8 September 70.3
April 266.5 October 82.3
May 288.6 November 105.7
June 199.7 December 156.2

Looking at the period of continuous records (1959 – 1990) for the U.S.G.S. gage, it appears that
the mean annual flow of the Tucannon River has been declining for the past 31 years. Figure 6
depicts the yearly average daily discharge for the water years 1959 through 1990. A linear
regression of the flow data indicates a downward trend through this period of record. Using the
slope of the linear regression analysis, the calculated yearly average flow is 185 cfs for the year
1960 and 148 cfs for the year 1990 (a drop of 37 cfs over 30 years). Looking at the flow trends
for the drier, summer months (July, August, and September), the same downward trend can be
observed (with a reduced slope). Assuming that precipitation trends at Pomeroy and Dayton,
which straddle the drainage, are representative of precipitation trends throughout the drainage,
the declining flow trends cannot be attributed to decreased precipitation in the drainage. (As
mentioned earlier, both of these weather stations indicate that annual precipitation has increased
slightly – see Figure 2.)
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Figure 7 depicts exceedance curves for the Tucannon River based on historical flow data from
the U.S.G.S. gage. The exceedance program used to generate the exceedance curves for Figure 7
computes 10, 50, and 90 percent annual exceedance probabilities three times per month for the
entire year. This information indicates how often the actual instream flow may be expected to
equal or exceed the recommended instream flow in a given year. For example, the 10 percent
exceedance curve represents that flow rate which has a 10 percent probability of equaling or
exceeding the recommended flow at a particular time of year. Stated another way, each point on
the 10 percent curve is likely to be equaled or exceeded once every 10 years. Similar information
can be derived for the 50 and 90 percent exceedance curves. Plotting the recommended flows
with these frequency curves represents the likelihood of how often there is enough water to meet
the instream flow needs for each time of year based on the flow history. Comparison of the
exceedance curves with the recommended IFIM flow curve indicates that the flow recommended
by the IFIM analysis is not met more than 50 percent of the time during late July, through all of
August and into early September.

Figure 8 depicts the lowest mean discharge recorded at the Tucannon River gage for seven
consecutive days for each climatic year (April 1 through March 31) for the period of record. The
65 cfs line representing the recommended IFIM flow is also depicted. With the exception of
several wet years in the early 1970s, the seven-day low flows have fallen below the IFIM set
flows almost yearly. The seven-day low flows have fallen below the old, 1972 50 cfs low flow
set by Fisheries for 10 of the 20 years since its establishment.

Duration analyses for the Tucannon River gage were used to plot the number of days per year
when the mean daily discharge fell below the recommended IFIM flow of 65 cfs (Figure 9). A
linear regression of the data shows that over time, the number of days per year where the flow is
not met have increased from approximately 30 days in 1960 to more than 60 days in 1990.
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Conclusions
The following conclusions can be drawn from the information contained in this report:

•  The Tucannon River Watershed encompasses roughly 502 square miles in the
southeastern corner of Washington State (within WRIA 35). Its headwaters are in
the Blue Mountains in the Umatilla National Forest. Principal land uses are
agriculture, rangeland and recreation. Mean annual precipitation averages 23
inches (varying between 10 and 40 inches) and appears to have remained fairly
constant during the period 1959 through 1992.

•  Precipitation and ground water augmentation provide the only water sources for
the Tucannon River and associated tributaries. Streamflow measurements along
the river indicate the river is a gaining stream throughout its length, with virtually
all of the base flows supplied by ground water.

•  Ground water is in continuity with surface water in the watershed. No long-term
information on ground water levels within the watershed is available, nor is there
any accurate data on actual water use, especially for ground water.

•  A total of 228 cfs in state-issued and claimed rights exist for surface and ground
within the watershed (193 cfs in surface water and 35 cfs in ground water). This
combined total is higher than the mean annual discharge for the Tucannon River.
Without additional research, Ecology is unable to determine which of these rights
is being actively used or how many are supplemental to other rights.

•  Since 1972 all state-issued surface water rights from the Tucannon River and
tributaries were subjected to a 50 cfs low flow recommendation as measured at
confluence with the Snake River. The Tucannon River is closed to further
appropriation upstream of a point in Section 22, T. 10 N., R. 41 E.W.M. On
August 24, 1993 Ecology recommended an IFIM flow for the Tucannon River of
65 cfs during the low flow summer months, as measured at the U.S.G.S. gage
near Starbuck. Ground water withdrawals have not been subjected to these low
flow requirements.

•  An Ecology-funded gage from another drainage was discontinued and the funding
shifted to reactive the U.S.G.S. gage near Starbuck (13344500) in late fall, 1994.

•  The Tucannon River and two of its tributaries are listed on the Ecology’s 303(d)
list of water bodies that fail to meet state water quality standards.

•  The seven-day low flows of the Tucannon River have exceeded the recently
recommended IFIM flow in almost every year since 1959. Any new surface water
rights issued will be subject to the IFIM recommended flow and would likely be
regulated in August of each year.
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•  Linear regression analysis of the mean annual flow data at the U.S.G.S. gage
suggests that flows have been decreasing over the period 1959 through 1990.
Using the slope of the linear regression analysis, the calculated yearly average
flow is 185 cfs for the year 1960 and 148 cfs for the year 1990 (a drop of 37 cfs
over 30 years). During this same period of time Ecology issued over 8,000 acre-
feet in surface and ground water rights.

•  Duration analyses for the Tucannon River gage were used to plot the number of
days per year when the mean daily discharge fell below the recommended IFIM
flow of 65 cfs. Linear regression analysis shows that over time, the number of
days per year where the flow is not met has increased from approximately 30 days
in 1960 to more than 60 days in 1990.

•  Studies by other state and federal agencies have shown that the major
environmental hazards to steelhead and salmon production within the Tucannon
River System are siltation, elevated temperature and reduced flow. The elevated
temperatures are the result of reduced base flows and the loss of riparian habitat,
much of which was destroyed by major floods in 1964. Siltation is a result of
farming practices and high run-off events from lands adjacent to the stream.

•  As more water rights are issued that are subjected to the recommended flow, the
recommended flow threshold will be reached earlier in the irrigation season each
year. This may adversely affect senior water rights, making some irrigation
projects less viable due to the continually shortened irrigation season.

•  The potential for presently unused claims and state rights being activated,
domestic exempt wells and continued vegetation re-establishment are all debts
against the system that can not be readily accounted for. All could result in
continued declining streamflows, regardless of any future permitting actions.

•  Continued issuance of water rights subject to the recommended flow will require
regulation almost every year. As assessments are completed in other watersheds it
is likely that flows will be recommended in these watersheds as well. The
possibility of many regulatory actions in any given year would overload
Ecology’s existing staff; field checking for compliance with the recommended
flow restrictions would become impractical.

•  Further appropriation of either surface or ground water from the Tucannon River
Watershed will put additional stress on the system.
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Recommendations
The following recommendations for further action are made based on the information contained
in this report:

•  Ground water permits, if issued, should have the same restrictions and be tied to
the recommended flow similar to surface water permits.

•  A long-term funding source should be established to maintain the U.S.G.S. gage
near Starbuck (13344500) indefinitely. The funding should also be increased to
allow the gage site to be telemetered into the U.S.G.S.’s ADAPS system to allow
real-time monitoring of the flows. Without real-time data, it is impossible to
regulate existing users to maintain established instream flows.

•  A network of observation wells (into the basalts) should be established to allow
monitoring of the ground water fluctuations throughout the watershed.

•  In order to calculate a true water budget for this watershed, the actual water use
(both ground water and surface water) should be determined.
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