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Introduction: 
 
This document updates the Environmental Baseline for aquatic habitat in the Cle Elum 
watershed above the dam on Lake Cle Elum.  Currently, fish populations in the Cle Elum River 
above the dam are totally isolated from the lower Cle Elum and Yakima Rivers.  The dam is a 
complete barrier to fish migration and buffers any potential effects to fish habitat from being 
transferred downstream.  Since virtually all National Forest lands in the watershed are upstream 
of the dam, and the dam essentially prevents upstream watershed conditions from impacting 
habitat conditions downstream, this Environmental Baseline will only assess the watershed 
above the dam. 
 
The U.S. Bureau of Reclamation in 2001 began assessing the feasibility of re-establishing 
passage for anadromous salmonids at its Yakima River basin water storage facilities.  The 
preliminary assessment indicated that the Cle Elum River above Cle Elum Lake had substantial 
habitat for anadromous salmonids and in fact was historically occupied by anadromous 
salmonids.  In conjunction with Reclamation’s feasibility study, the Yakima Basin fisheries co-
managers developed an anadromous salmonid reintroduction plan that outlines the sequence and 
timing for reintroducing anadromous salmonids (Fast 2005) as Reclamation considers both 
upstream and downstream fish passage at its upper Yakima River water storage projects. The 
fisheries co-managers propose to reintroduce sockeye salmon Oncorhynchus nerka, followed by 
coho salmon O. kisutch, and eventually by Chinook salmon O. tshawytscha and steelhead O. 
mykiss.  The co-managers tested the interim downstream juvenile fish passage facility in the 
springs of 2005 and 2006 using PIT-tagged juvenile coho salmon.  In the fall of 2006, the co-
managers released returning adult Spring Chinook into the Cle Elum River above the reservoir 
and tracked their spawning locations. 
 
The Cle Elum River heads at Deception Pass on the Cascade Crest.  The watershed has a north-
south orientation flowing into the Yakima River just west of the town of Cle Elum.  The Waptus 
and Cooper Rivers are two major tributary drainages.  Precipitation ranges from approximately 
35 inches in the lower watershed to over 100 inches at the Cascade Crest (USDA 1996).  Snow is 
the dominant form of precipitation during October through March.  Warm maritime storm fronts 
deliver significant rainfall amounts which can trigger accelerated snowmelt (rain-on-snow) and 
flooding. 
 
The watershed is a glacially formed landscape, with elevations ranging from 8,000 feet at the 
headwaters to 2,200 feet at the confluence with the Yakima River.  The headwaters are 



dominated by rock outcrops, cirque basins and steeply dissected glacial troughwalls.  Mainstem 
Cooper and Cle Elum Rivers flow through broad U-shaped valleys.  The Waptus River has a 
broad glaciated valley bottom in its upper portion, but its lower section is bedrock controlled.  
All major tributaries originate from cirque basins and are generally steep and deeply incised with 
coarse sized (cobble/small boulder) streambed materials.  Alluvial fans resulting from debris 
flow, occupy the mouths of many of these.  The broad valley bottoms are storing large amounts 
of sediment from these tributaries. 
 
Several bodies of water, including lakes, ponds, and reservoirs are located throughout the 
watershed.  The majority of these are natural features, resulting from glacial cirques, moraine 
deposits, or landslides.  The largest body of water is the Cle Elum Reservoir, representing 
approximately 436,900 acre feet of storage capacity, and having a surface area of 4,800 acres.  
Originally a natural impoundment, the Cle Elum dam was constructed as an earth and gravel 
filled structure in 1933 on top of a glacial moraine to increase storage capacity for irrigation use.  
Drawdown of the reservoir occurs during the months of April through August. 
 
The watershed is strongly influenced by landform and geology.  U-shaped valleys and headwater 
cirques are the dominant landform features throughout the Cle Elum watershed.  Cirques 
represent 27% of the area while glacial troughs account for another 35% of the watershed area.  
Glaciation has contributed to deep deposits of glacial till along valley side walls and along 
toeslopes of ancient glacial troughs.  Conversely, the upper margins and headwater areas 
typically exhibit shallow rocky soils with frequent bedrock outcrops.  Hydrologically these areas 
behave and function entirely differently. 
 
The headwater areas with steep side walls generally exhibit many parallel first order tributaries 
with weakly defined catchments.  As a result, these headwater areas, with shallow soils and 
linear drainage features, route water very efficiently to lower toeslopes, trough walls and valley 
bottoms.  The glacial till which mantles the trough walls behaves quite differently than the 
headwater areas.  These areas are generally recognized for their ability to store and release large 
amounts of water over time.  Compaction of these soils can result in reduced storage capacity.  In 
general, these two distinctly different features result in a basin which is potentially flashy in 
terms of runoff from the headwaters and higher elevations countered by a region in the lower to 
midslope elevations which is much slower to release water and energy.  Exceptions to this occur 
under unusual storm events. 
 
Many of these headwater areas are not limited in their availability of coarse sediment.  Active 
erosion is occurring naturally on the glaciated serpentinite and to a lesser extent on the Tertiary 
sandstones of the Swauk formation.  Sufficient energy exists to move large amounts of course 
and fine sediment onto the valley floodplains.  This material has resulted in the development of 
alluvial fans at the mouths of subbasins, as well as the development of localized wide floodplain 
development along the upper and lower mainstem of the Cle Elum River, the upper Waptus and 
lower Cooper Rivers.  In these unconfined stream reaches, where they are allowed to do so, 
streams are in a continual process of movement across their floodplain in response to the load of 
material which they are attempting to transport.  In other locations, valley bottom confinement 
may result in streams entrenching themselves into these deposits creating inner gorges.  In areas 



where this has occurred one finds naturally unstable streambanks which are susceptible to 
accelerated erosion in response to changes in the hydrograph. 
 
The risks related to changes in the hydrograph and associated movement of coarse and fine 
sediment include localized changes in the stream channel morphology.  These changes may 
potentially affect the stability of facilities constructed on the floodplains and in the path of the 
streamflow, including campgrounds, summer homes, roads and bridges.  In addition, hydrologic 
changes may influence streambank stability and accelerate bank erosion, induce streambed 
scour, and alter sediment transport rates.  These effects may detrimentally affect water quality 
and salmonid spawning and rearing habitat. 
 
 
Species status: 
 
Bull Trout (Salvelinus confluentus): 
The Columbia Basin Distinct Population Segment (DPS) of bull trout was listed as Threatened 
by the USFWS June 1, 1998.  The bull trout in the Yakima River drainage are included in this 
population segment.  The coterminous United States population of the bull trout (Salvelinus 
confluentus) was listed as threatened on November 1, 1999 (64 FR 58910). The bull trout was 
initially listed as three separate Distinct Population Segments (DPSs) (63 FR 31647, 64 FR 
17110).  Although this rule consolidates the five bull trout DPSs into one listed taxon, each is 
unique and significant.  These DPSs are treated as interim recovery units for Section 7 purposes 
until an approved recovery plan is developed.   
 
Subpopulation Size - Little is known of the historic range of bull trout in the Upper Yakima 
watershed.  The historic abundance of the species is also unknown.  Currently bull trout 
populations are depressed within the upper Yakima.  Populations have been isolated above dams 
at Kachess, Keechelus and Cle Elum Lakes.  Bull trout numbers within the mainstem upper 
Yakima, below the dams, are unknown but numbers appear to be very low.  There are small 
populations in Kachess and Keechelus Lakes.  In both lakes spawning appears to be limited to 
one or two streams: Gold Creek in Keechelus and Box Canyon Creek and the upper Kachess 
River in Kachess.   
 
The genetic characteristics of bull trout in the watershed were analyzed by Reiss (2003).  Box 
Canyon bull trout appear to be closely related to the two other known populations in the Upper 
Yakima: Mineral Creek and Gold Creek.  There is an opportunity for gene flow between the Box 
Canyon and Mineral Creek populations, but the Kachess and Keechelus dams prevent interaction 
with the Gold Creek population.  The genetic clustering of these populations indicates that they 
may have functioned as a metapopulation historically. 
 
The average redd count in Box Canyon Creek from 1984 to 2006 was 8 redds, with 8 redds 
observed in 2006.  Nineteen bull trout redds were observed in the upper portion of Kachess River 
in 2004, 8 in 2005, and 8 in 2006.   In Gold Creek, the average redd count from 1984 to 2006 
was 18, with 8 redds observed in 2006 (see Anderson 2006, for complete redd data).  Intensive 
field monitoring of trout populations in the upper Yakima River beginning in 1990 using 
standardized electrofishing surveys have turned up very few bull trout.  Based on the chronically 



low numbers of fish encountered in the index reaches, the status of the stock is considered to be 
“critical” by the Washington Department of Fish and Wildlife (WDFW 1997). 
 
The Bureau of Reclamation captured an adult adfluvial bull trout at the mouth of Cold Creek, in 
Lake Keechelus, in 2005.  The fish was released into Cold Creek. 
 
In all the fish sampling that has occurred in the Upper Yakima through studies associated with 
the Yakima-Klickitat production project only a few bull trout have been found in the mainstem 
Yakima (including one below Easton Dam), a very few in the North Fork Teanaway and Jungle 
and Jack Creeks, and one adult fish trapped in 1995 in Swauk Creek near the mouth, well below 
the National Forest boundary.  
 
Bull trout historically were found throughout the Cle Elum drainage.  The population is now 
severely depressed.  Migratory and/or resident populations in the Cle Elum below Waptus must 
be extremely small.  In the fall of 2004 and 2005 one large redd was observed each year in the 
Cle Elum River between Silver Creek and Tucquala Lake.  No fish were observed on or near the 
redds, so it is undetermined if these were bull trout redds.  However, timing was within the time 
span of other bull trout spawning periods occurring in the upper Yakima watershed (T. Mayo, 
personal observation 2004, 2005).  Status of the stock has been listed as “unknown” by the 
Washington State Department of Fish and Wildlife, because of the small amount of information 
available on the stock in the Cle Elum drainage.  Due to the apparently very small population 
bull trout are considered functioning at unacceptable risk. 
 
Growth and Survival – Bull trout were historically found in all subbasins on the Wenatchee 
National Forest.  However, currently very little is known about the existing bull trout population 
in the Cle Elum Drainage.  Bull trout populations appear to be very low in the watershed and are 
therefore functioning at unacceptable risk. 
 
Life History Diversity and Isolation - Bull trout are found in a variety of habitats ranging from 
small headwater streams and large rivers to lakes.  Some fish may remain in headwater streams, 
migrating short distances to spawning sites.  Other fish may migrate relatively long distances 
into small streams to spawn from rivers or lakes.  These fish may spend two to four years in their 
natal streams before migrating into larger river or lakes.  The migratory form is present in the 
watershed but in what appears to be extremely low numbers and the population is isolated above 
a Bureau of Reclamation dam at River Mile 8.2 of the Cle Elum River.   This reservoir was 
historically a lake and likely maintained an adfluvial life history form of bull trout.   Low 
numbers of fluvial bull trout are found below the dam on the Cle Elum River but the dam 
prevents their migration into the upper Cle Elum.  The bull trout population is functioning at 
unacceptable risk. 
 
Persistence and Genetic Integrity - Dams have isolated bull trout populations in Keechelus, 
Kachess and Cle Elum lakes.  The numbers in these populations are low with the majority of the 
spawning occurring in one stream per system.  Lake trout in Cle Elum Lake and brown trout in 
the Cooper River (Cle Elum River tributary) may pose a threat to the few bull trout in the Lake 
Cle Elum River system.  Bull trout populations in the Kachess and Keechelus watersheds are 
genetically similar (Reiss 2003) which supports prior to the construction of barrier dams that 



there was connectivity between these two watershed via the Yakima River.  Bull trout in the 
Teanaway watershed appear to be genetically unique from other Upper Yakima populations 
suggesting this population may have always been an isolated resident population or they have 
suffered a severe bottleneck (Reiss 2003).  Bull trout numbers in the rest of the Upper Yakima 
appear to be very low.  Bull trout are considered to be functioning at unacceptable risk. 
 
Bull Trout Critical Habitat – The U.S. Fish and Wildlife Service has designated critical habitat 
for the Columbia River Basin Distinct population segments of bull trout.  Critical habitat refers 
to specific geographic areas that are essential for the conservation of a threatened or endangered 
species and which may require special management considerations.  A designation does not set 
up a preserve or refuge and has no specific regulatory impact on landowners taking actions on 
their land that do not involve a Federal nexus.  A Federal nexus exists when a Federal agency 
funds, authorizes or permits an action, whether it occurs on Federal or non-Federal property. 
 
In the Cle Elum River there are sections located on privately held land in Section 9, T22N. 
R14E, W.M.   
 
Westslope Cutthroat Trout (Onchorhynchus clarki lewisi:  
Westslope cutthroat trout occur throughout the Yakima River Basin.  They are on the Regional 
Forester’s Sensitive Species List. 
 
Westslope cutthroat trout can exhibit several life histories.  They can migrate between lakes and 
streams, between small tributaries and main rivers, or remain non-migrating residents of tributary 
streams.  Spawning generally occurs in spring through summer. 
 
The origin of westslope cutthroat trout in the Yakima watershed has been in question.  There has 
been widespread releases of hatchery cutthroat trout in central Washington since the early 
1900’s, including westslope cutthroat primarily from the Twin Lakes and Chelan/Stehekin in 
central Washington.  In 1998 a genetic and phenotypic study of native trout in the Yakima was 
sponsored by the Bonneville Power Administration (Trotter et al 1999).  Resident trout were 
collected from ten streams throughout the Yakima subbasin.  The streams were chosen based on 
several criteria including a review of historical fish stocking records to eliminate drainages 
where hatchery fish had been planted, no lakes in the headwaters of the drainage and sample 
reaches upstream of any known influence of anadromous salmonids.  No fish were collected 
from the Cle Elum River or any of its tributaries.  However, the study did find five out of the ten 
streams sampled contained genetically pure westslope cutthroat trout.  This finding supports the 
earlier suggestions (Behnke 1992, Probstel and Noble 1994) that the range of westslope cutthroat 
extends into central Washington State westward to the Cascade crest which would indeed 
include the Cle Elum watershed. 
 
In 2000 additional genetic sampling was conducted on resident trout populations in the Yakima 
subbasin.  Fish were collected from the West Fork Teanaway River, Nile River and Stafford 
Creek.  To evaluate the influence of hatchery introductions, allozyme allele frequencies of fish 
from these streams were compared with those of the Twin Lakes hatchery stock.  Six arrant 
alleles were detected in the samples that were not present in the Twin Lakes stock.  Based on 
these data, it is highly unlikely that these populations were the result of stocking from the Twin 



Lakes Hatchery and is compelling evidence that they are representative of native westslope 
cutthroat populations in the Yakima basin (Howell et al 2003). 
 
Cutthroat trout are native to the watershed and are widely distributed throughout the drainage.  
Introduction of exotic trout and char may have displaced cutthroat trout from some historic 
habitats but their range may have been expanded somewhat through stocking of high lakes of 
westslope cutthroat from Twin Lakes (Wenatchee Subbasin). 
 
Redband trout (Onchorhynchus mykiss gairdneri) – Redband trout are also native to the 
watershed.  As with the westslope cutthroat population, redband population may have been 
impacted with the introduction of non-native trout and char.  The status of the native redband 
populations is not known given the introduction of non-native rainbow trout throughout the 
watershed. 
 
 
Description of Environmental Baseline and Biological Requirements 
 
A.  Water Quality 
 
Water Temperature:   
Several water temperature analyses have been conducted on the Cle Elum River to characterize 
the water temperature regime within both the watershed and project area and evaluate the spatial 
distribution of human use relative to riparian landform features which regulate water 
temperature.  Continuous data recording of water temperatures has been conducted throughout 
the Cle Elum River Watershed.  Three sites are located within the project boundary and include 
Cle Elum River upstream of French Cabin Creek, Cle Elum River at Salmon la Sac 
Campground, and Cooper River at Salmon la Sac Campground. Table 1 summarizes maximum 
water temperatures and number of days in which the water quality standard was exceeded.  The 
Cle Elum watershed is functioning at risk with regards to water temperature, as the 7 day 
average maximum temperature in the mainstem Cle Elum River, a migration corridor, regularly 
exceeds 15º C (59º F).  The watershed is not considered to be functioning at unacceptable risk 
because the strems appear to have naturally high summer temperatures. 
 
In addition to the continuous data recorders, an analysis of instantaneous surface water 
temperature was conducted in September 2, 2001 through the use of forward looking infrared 
radar technology (FLIR) mounted beneath a helicopter cockpit, flying a low elevation flight 
along the Cle Elum River corridor from the mouth to Hyas Lake.  The color infrared film 
documented surface heat energy as reflectance values which were correlated with physical water 
temperature measurements.  This produced imagery that depicts water temperature variations 
both longitudinally, along the river course, as well as water temperature variations within a 
single channel cross-section.  The value of this data is its ability to identify localized areas of 
cool groundwater upwelling or hyporheic flow and the functional importance of these areas 
within the Riparian Reserve in regulating cooler water temperatures. 
 
Nearly all of the dispersed recreation sites and roads are within the Riparian Reserves of either 
the Cle Elum River, Cooper River, riverine and forested wetlands, and tributary streams.  Water 



temperatures have consistently exceeded water quality standards in the Cle Elum River and 
Cooper River watersheds.  Wide valley bottom landforms of low gradient rivers and high coarse 
substrate bedload are particularly susceptible to heating from short-wave radiation due to the 
width to depth ratio of the river and width of canopy opening over the river, which affect the 
percentage of their river surface and streambed exposed to solar radiation.  In addition, rivers 
flowing on a north-south alignment experience increased daily shortwave radiation exposure.  
All of these factors add up to increasing the Cle Elum River’s vulnerability to elevated water 
temperatures and place increased importance in managing the riparian canopy for maximizing 
shade and protection of shallow aquifers.  Stream shading by riparian vegetation and 
contributions of groundwater to streamflow, from healthy riparian soils, are the two most 
important factors regulating cooler water temperatures.  Side channels, riverine wetlands and 
hyporheic flow through riparian soils and cobble bars are all groundwater sources of cool water 
delivered to buffer maximum summer water temperatures.    
 
Human disturbances which have been observed and linked both directly and indirectly to higher 
water temperatures include: physical damage and removal of riparian vegetation resulting in less 
shade, soil compaction from motorized vehicles and foot travel across the floodplain and 
adjacent to streambanks, erosion of streambanks which widen side channel cross-sections, 
removal of large woody debris complexes and the loss of historic riverine forested wetlands.    
 
TABLE 1.     Summary of Water Temperature Monitoring 
 

Sampling Sites 

Maximum Water Temperatures (deg.F) 
Days Exceeding Water Temperature Standards 
 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Cle Elum River Above 
Fr.Cabin Creek 

          

Maximum Temps.:           
Daily NA NA NA NA 66.5 67.8 65.0 68.2 69.1 NA 
7-Day Ave NA NA NA NA 65.0 66.9 63.9 67.1 67.7 NA 
Days Exceeding:           
Daily Max < 61 deg. F NA NA NA NA 33 46 27 58 41 NA 
7-Day Ave < 58 deg. F NA NA NA NA 45 65 48 15 45 NA 
           
Cle Elum River at 
Salmon la Sac C.G. 

          

Maximum Temps.:           
Daily NA NA NA NA NA NA 63.5 67.6 69.1 NA 
7-Day Ave NA NA NA NA NA NA 62.2 66.4 67.6 NA 
Days Exceeding:           
Daily Max < 61 deg. F NA NA NA NA NA NA 12 50 41 NA 
7-Day Ave < 58 deg. F NA NA NA NA NA NA 27 65 46 NA 
           
Cooper River at 
Salmon la Sac C.G. 

          



Maximum Temps.:           
Daily 65.5 62.9 70.5 60.9 NA 69.8 64.5 69.8 72.2 72.1 
7-Day Ave 64.8 62.0 69.2 59.2 NA 68.9 63.8 69.0 70.9 71.4 
Days Exceeding:           
Daily Max < 61 deg. F 38 13 68 0 NA 52 26 65 47 77 
7-Day Ave < 58 deg. F 64 42 72 12 NA 67 46 0 57 93 

 
 
Sediment:   
Factors affecting the production and delivery of sediment include the intensity and duration of 
storm events, extent of groundcover, soil erodibility, slope of ground, and proximity of 
disturbance to a water body.  Sediment can originate from areas of soil and vegetation 
disturbance external to the river or stream, and from within streambanks of rivers and streams.  
External sources relate to the surface soil erodibility hazard, identified for soil types in the 
watershed in the NRCS Draft Soil Survey of Kittitas County (NRCS, 2004).  Unauthorized road 
and dispersed recreation sites represent surfaces which combine to represent the largest potential 
sediment source from outside the stream channel itself.   
 
In-stream sediment sampling using a McNeil bulk sampler was conducted in late summer 2003.  
Results from this sampling are summarized in Table 2.  The watershed is functioning at risk for 
this element, as the percent fines in three of the surveyed riffles fall within the range of 12-17% 
within gravel.  Although the number of sampled riffles is small, riffles were chosen because they 
appear to provide salmonid spawning habitat (low-gradient, uniform gravel and cobble 
substrate).  The presence of fines greater than 12% in half of the surveyed riffles leads us to 
move our description of this indicator from functioning appropriately to functioning at risk.   In 
the 1991 survey, upon which our 1999 effects determination was based, only one of nine 
surveyed riffles in the Cle Elum River exceeded 12%. 
 
Table 2.  2003 Percent fine sediments (>0.85 mm) by reach and riffle for Cle Elum River. 
 

Reach Riffle 
Ave. % Fines by 
Riffle 

Ave. % Fines by 
Reach 

1 1 15.4  
 2 8.5  
 3 6.8 10.2 
2 1 11.8  
 2 12.7  
 3 17.8 14.1 
 
Chemical Contaminants/ Nutrients:   
The Cle Elum River and its tributaries are assumed to be functioning appropriately.  No 303(d) 
listings for chemical contaminants were found for any of the streams within the watershed and 
no known sources of chemical contamination exists (WA DOE website checked on June 6, 2007, 
http://apps.ecy.wa.gov/wqawa/viewer.htm).  The lack of sanitation facilities in several large 
dispersed recreation areas is a concern for water quality and public safety but not for fish 
populations due to the extremely low nutrient levels in the water.  



 
 
B.  Habitat Access 
 
Physical Barriers:   
The Cle Elum watershed is functioning at unacceptable risk due to the BOR dam located at the 
outlet of Cle Elum Lake in the lower watershed.  The dam was constructed as a earth and gravel 
fill structure on top of a naturally occurring glacial moraine and was completed in 1933.  
Completion of the dam blocked upstream migration of anadromous fish and isolated the bull 
trout population above the dam.  The draw down of the lake for irrigation may have created 
migration barriers to some of the front facing tributaries to the lake.  Most of these streams are 
ephemeral and/or step gradient and are not fish-bearing.  Also of concern are the creation of 
recreation debris dams constructed by recreationists of rock and other debris in sidechannels and 
portions of the main channels of the Cle Elum and Cooper Rivers.  These recreation dams can 
become quite substantial over a summer season and during low flow conditions block fish 
movement into side channel refugia areas. 
 
C.  Habitat Elements 
 
Substrate:   
The Cle Elum watershed is functioning at risk.  Fine sediment levels are low and the substrate 
does not appear to be embedded.  There is accelerated coarse sediment delivery in the Cle Elum 
River from tributaries such as Silver and Fortune Creek. The substrate in mainstem Cle Elum 
response type  reaches (Montgomery and Buffington 1993) downstream of Fortune Creek also 
appears to be unusually mobile with unstable bars.  The possible increase in bedload deposition 
and mobility of the substrate may be due to timber harvest and roading in tributary drainages and 
past removal of in-channel large woody debris. 
 
In those areas that are accessible to adfluvial bull trout, including the mainstem Cle Elum River 
and Waptus River, substrate character varies by reach (Table 3).   
 

Table 3. Substrate composition in riffles in seven reaches of the Cle Elum River (C) and 
one reach of the Waptus River (W) sampled by USFS WNF staff 1995, 1997, 1999 and 
2005. 
Reach Length, km  Sanda Gravel Cobble Boulder Bedrock 
C-1 
n = 63b 

6.47 
Avg. % 13.02 25.24 33.81 14.92 13.02 
Range 10-100 10-60 10-60 10-40 0-70 

C-2 
n = 14 

1.85 
Avg. % 5.0 17.79 25.36 23.93 33.93 
Range 0-10 5-25 15-35 5-60 0-70 

C-3 
n = 70 

3.44 
Avg. % 5.36 16.36 26.00 30.79 21.60 
Range 0-20 0-35 0-60 0-50 0-100 

C-4 
n = 85 

4.57 
Avg. % 5.0 13.24 24.82 23.24 34.47 
Range 0-25 5-25 5-50 0-60 0-100 

C-5 
n = 78 

6.28 
Avg. % 12.18 29.29 33.08 18.53 6.54 
Range 0-80 0-60 10-50 0-50 0-80 

C-7 1.84 Avg. % 6 16 40 36 4 



Table 3. Substrate composition in riffles in seven reaches of the Cle Elum River (C) and 
one reach of the Waptus River (W) sampled by USFS WNF staff 1995, 1997, 1999 and 
2005. 
Reach Length, km  Sanda Gravel Cobble Boulder Bedrock 
C-8 1.25 Avg. % 17 54 23 6 0 
W-1 3.86 Avg. % 1 25 39 27 8 
Source:  U.S. Forest Service stream inventories for the Cle Elum River in Sept. 1997 
(Reaches C-1 to C-5) and the Waptus River.  
Note:  Cle Elum River reaches are designated C-1 through C-8; Waptus River reaches were 
surveyed in 1995, and the lowermost 2.4-mile reach is designated W-1.  
a Substrate size range:  Sand, silt and clay (< 2 mm); Gravel (2-64 mm); Cobble (64-256 
mm); Boulder (256-4096 mm); Bedrock (> 4096 mm). 
b n = number of sites sampled during the Forest Service stream survey. 

 
 
Large Woody Debris:   
Large wood works to create pools, trap sediment, and provide fish refuge and cover within 
streams.  Surveyors counted 33 pieces of large wood in the four miles of Cle Elum River’s Reach 
1 inventoried in 1997 (Cle Elum RD, 2000).  This is a frequency of eight pieces of large wood 
per mile.  The 2005 survey of Reach 8 found a frequency of 98 pieces per mile.  The low 
gradient reach from the Upper Cle Elum serves as a reference reach for the downstream low 
gradient reach, and suggests that wood recruitment in the downstream reach is functioning at 
unacceptable risk.  Wood recruitment in the mainstem Cle Elum River above the reservoir has 
been retarded by historic timber harvest, recreation and road building in the riparian areas, and 
firewood cutting.  This determination differs from that made in the 1999 baseline because the 
1999 baseline used stream survey data with inflated wood counts.   
 
Stream surveys in the Cooper and Waptus Rivers indicate that large woody debris recruitment is 
functioning appropriately in these major tributaries.  The reach of Cooper River just above 
Cooper Lake had a frequency of 192 large and medium pieces of wood per mile when it was 
surveyed in 2003, and the reach of Waptus River below Spinola Creek had a frequency of 93 
pieces per mile.  
 
Table 3. Large woody debris frequencies in the Cle Elum watershed.  Wood counted in 
frequencies are those pieces with a diameter greater than 12 inches and a length greater than 35 
feet.  Wood must be within the bankfull channel to be counted. 
Stream Reach River Miles Year surveyed Wood per mile 
Cle Elum River 1 16.5 to 20.5 1997 8 

2 20.5 to 21.7 1998 & 1999 3.5 
3 21.7 to 23.8 1999 6 
4 23.8 to 26.7 1999 5 
5 26.7 to 30.6 1999 7.7 
6 30.6 to 32.4 Not surveyed (Lake Tucquala) 
7 32.4 to 33.6 2005 85 
8 33.6 to 34.3 2005 98 

Cooper River 1 5.5 (approx.) to 2003 192 



9.0 
2 9.0 to 10.1 2003 131 

Waptus River 1 5.0 to 7.2 2003 92.8 
 
 
Pool Frequency & Quality and Large Pools:   
The 1997 stream survey counted 11 pools in the four miles of Cle Elum River’s Reach 1, for a 
frequency of 2.75 pools per mile.  In contrast, the 2005 survey of Reach 8 found a frequency of 
14 pools per mile.  In Reach 8, pools are formed by boulders, large wood, and stream meanders.  
Boulders are less likely to play a role in Reach 1, due to the reach’s position in the watershed.  In 
an unaltered system, we would expect to see large wood, stream meanders and beavers forming 
pools in Reach 1.  The retardation of large wood recruitment and the alteration of riparian 
condition keep these factors from creating pools, and decrease available fish habitat.  As 
discussed in the 1999 baseline, the dearth of pools in the lower reaches of the Cle Elum River is 
not considered to be a natural condition.  The Cle Elum River is functioning at risk for pool 
frequency, but as most pools are greater than one meter deep, it is functioning appropriately for 
large pools. 
 
In the 1995 survey, Reach 1 of the Cooper River had 8 “primary” pools, for a frequency of 5.7 
pools per mile.  There are two very large pools adjacent to the Cooper Bridge area (the area 
accessed off the 4600-112 road).  These pools are popular swimming holes, and boast a large 
diversity of fish, reminiscent of a lake community.  Recreational access to the swimming holes 
has caused bank erosion and loss of vegetation.   
 
The 2003 stream surveys of Waptus and Cooper Rivers indicated that the upper reaches of these 
major tributaries are functioning appropriately in regards to pool frequency and quality.  The 
surveyed reach of Waptus River had 17 pools per mile, and the two reaches above Cooper Lake 
in the Cooper River had an average of 19 pools per mile.  Most pools in these systems are greater 
than one meter deep, and thus the systems are functioning appropriately in regards to large 
pools. 
 
 
Off-Channel Habitat:   
Beaver activity with associated wetlands, and side channels occur near Hyas and Tucquala Lakes 
in the upper reaches of the Cle Elum, Cooper and Waptus Rivers and provide good habitat for 
fish.  Available side channel habitat in the lower reaches of the Cle Elum River has been 
impacted by past timber harvest and existing dispersed recreation.  These activities have lead to 
soil compaction and associated loss of groundwater upwelling, loss of large trees in riparian 
reserves and streambank instability.   
 
One side channel of particular importance for fish habitat flows for approximately half a mile 
near the confluence of the Cle Elum and Cooper Rivers.  A continuous recording thermometer in 
this side channel recorded temperatures below 55ºF throughout the summer months, even when 
the main channel approached 70ºF.   The ability of this side channel to function as refugia is 
compromised by the heavy dispersed recreational activity on its banks.   
 



The Cle Elum watershed is functioning appropriately in regards to off-channel habitat in the 
upper reaches of the mainstem Cle Elum River and its two major tributaries, Cooper and Waptus.  
It is functioning at risk in the mainstem Cle Elum River between the reservoir and Salmon la 
Sac campground.  
 
Refugia:   
Refugia is considered to be functioning at risk.  The Cle Elum River is isolated from the 
mainstem Yakima River by the Cle Elum BOR dam.  Large, intact blocks of well functioning 
habitat exists in the Cle Elum, Cooper and Waptus Rivers within the Alpine Lakes Wilderness.  
The ability of these large blocks of habitat to function as refugia is reduced due to the presence 
of brook and brown trout in the Waptus and brown trout in the Cooper watersheds.  Cle Elum 
Lake may not provide refugia for adult bull trout due to the presence of lake trout.  Within the 
project area there are several side-channels that would provide high flow refugia to fish which 
are currently functioning poorly due to the disturbance to these areas for dispersed recreation.  
There are also potential spawning areas within the project area that are impacted by dispersed 
recreation.  
 
D.  Channel Conditions and Dynamics 
 
Width/Depth Ratio:   
Within the Cle Elum watershed, streams have rarely been artificially confined and we do not see 
streams that are moving toward a channel type that is not expected for their position in the 
watershed.  The width/depth ratio in the watershed is functioning appropriately.  A jeep trail 
along Fortune Creek, which was a source of concern in the 1999 baseline, has been relocated out 
of the active floodplain. 
 
Streambank Condition:   
Streambank stability and erosion in the mainstem Cle Elum River was assessed during the 2005 
Campsite Inventory, 2001 Cle Elum Stream Survey and numerous field visits.  Streambank 
erosion and vulnerability was evaluated relative not only to the observed length of eroding bank 
but also to the location of the streambank relative to the stream power during bankfull flood 
events.  A river’s thalweg, represented by the highest velocity in the water column, is illustrative 
of the highest stream power and erosive energy, and is identifiable by the outer bank at a bend in 
the river.  Conversely, the inside of the bend, the point bar, is occupied by a lower energy 
component of flow and represents a depositional feature.  While streambank erosion may occur 
at either location, the thalweg is the more vulnerable streambank; an area typically identified by 
taller, less stable soil streambanks.   Vegetation root mass is critical in anchoring soils along 
these thalweg banks.  Human disturbance, which removes this vegetation can accelerate the rate 
of bank erosion and channel migration.  Side channels typically experience stream power which 
is higher than that at the point bars, but lower than that which occurs at the thalweg.   
 
The Respect the River program is working to protect streambanks along the Cle Elum River by 
moving vehicles out of the active floodplain and designating campers access.  We expect to see 
an improvement in streambank condition as restoration treatments take effect. 
 



Each year, when the water level in the Cle Elum Reservoir is drawn down, large expanses of 
lakeshore and streambank are exposed.  We have not done any research on the effects of this 
exposure on listed species.  In order to protect these expanses, however, the Cle Elum Ranger 
District closed the drawdown area to “mudding” in 2000.  
 
Currently, the four-mile reach of the Cle Elum River above the reservoir is functioning at risk 
in regards to streambank condition: 15% of the banks are actively eroding, and additional areas 
are unstable (Cle Elum RD, 2001).  Streambanks in the upper portions of the watershed are 
functioning appropriately. 
 
Floodplain Connectivity:   
“Floodplains” have been defined as the lowland and relatively flat areas adjoining inland water, 
including, at a minimum, that area subject to a one percent or greater chance of flooding in any 
given year (Executive Order 11988, May, 1977).  Floodplain development has been strongly 
influenced by the geologic processes that shaped the watershed and continue to influence its 
stream channel physical characteristics.  The last period of glaciation (10000 to 15000 years ago) 
and the streamflows that resulted from the glacier retreat left behind broad U-shaped valley 
bottoms filled with large amounts of rock (cobble/gravel/small and large boulders).  This 
material continues to be transported and deposited by the river, contributing to the development 
of a valley bottom which is broad, from side slope to side slope, having a relative flat river 
gradient which is marked by a series of abandoned and still active floodplains and river bars 
consisting of this alluvium.   Floodplain terraces, which are identified by low topographic 
elevation rises along the margins of the river, mark historic deposits of alluvium and floodplain 
elevations; materials deposited at different flood stage discharges over the past 10,000 years.  
Today, floods inundate the lower elevation floodplains, however, under the present day climate 
conditions, the watershed cannot generate floods which are sufficient in size to inundate the 
higher terrace formed during the last period of glaciation and retreat.   
 
Floodplains and wetlands (palustrine and riverine) are important in dissipating runoff and flood 
energy, and may contribute to minimizing the rate of change to the natural environment, and 
prevent damage to physical property and loss of life.  During flooding, healthy functioning 
floodplains allow overbank flooding to occur along the river margin, allowing water velocity to 
dissipate, slowing and storing floodwaters and sediment.  Water detained and stored in shallow 
ponded depressions and wetlands infiltrates into the riparian soil along the river.  Ultimately the 
water is utilized in the growth of riparian vegetation and some returns to the river as shallow 
groundwater influent flow.  As a result, this water sustains higher river flows and cooler water 
temperatures during summer months.  In addition, deposits of sediment, nutrients and 
contaminants occur and are filtered out of the water body by these floodplains and wetlands, 
providing improved water quality to downstream uses.  Streamflow and thermal regulation are 
important to site specific areas immediately adjacent to the river, used as refugia by aquatic life, 
as well as to downstream water uses, including irrigators and recreationists.   
 
The Cle Elum River is functioning at risk relative to floodplain connectivity.  Disturbances 
along the lower Cle Elum River have affected the health and function of floodplains and 
wetlands.  Disturbance originated with low standard logging roads and skidtrail construction into 
the streamside areas and floodplains to access timber.  These disturbances involved removal of 



large down trees which had accumulated along the river and floodplain, soil excavation and soil 
compaction which intercepted shallow groundwater and drained wetlands and near surface 
aquifers and accelerated runoff.   Following logging, these travel routes were abandoned and 
were adopted by the general public as access routes to the river for day-use and undeveloped 
campsites.  These sites were never evaluated for their suitability as recreation sites.   
 
In 2005 an inventory of soil disturbance associated with dispersed recreation was completed, 
documenting the areas of detrimental soil disturbance.  Disturbance was characterized as “brown 
out”; a term describing 100 % detrimental compaction and absence of riparian vegetation.  Using 
GIS mapped floodplains, a spatial analysis identified those portions of the high use areas that 
were located on the floodplain and Riparian Reserve, and degrading their function.  Of the 12.4 
acres of detrimental soil disturbance inventoried near the confluence of the Cooper and Cle Elum 
Rivers, 5.4 acres were located on the active floodplain.  When disturbance is quantified in 
relation to the total available area on the 100 yr floodplain, there is currently 16% of the active 
floodplain detrimentally compacted and functioning at a degraded condition.  Studies suggest 
that when these values reach a threshold range of 10 to 30 % of impervious surface area, stream 
channels may become unstable and water quality degradation may occur.  When impacts are 
evaluated at the Riparian Reserve scale, including dispersed recreation, unauthorized and system 
roads, the percentage of detrimental soil disturbance increases to 23.2% of the total reserve; a 
level well within the “degraded” range threshold for area of impervious soils. Currently, the 
floodplain area near the confluence of the Cle Elum and Cooper Rivers is functioning at 
unacceptable risk. 
 
In 1998, having recognized the past floodplain impacts and current impacts of undeveloped 
recreation on wetland and floodplain function, and aquatic and fisheries habitat, the district 
initiated a watershed restoration project under the Respect the River program.   The restoration 
objective was to protect remaining floodplain and wetland function while allowing passive 
restoration to occur.  The focus was on preventing motorized vehicle travel into some areas to 
protect remaining floodplain and wetland function while allowing passive restoration to occur.  
Work involved the placement of large barrier rocks.  The impacts on floodplain function and the 
risk of future expansion of undeveloped camping had been identified at that time.  Since that 
time, efforts at establishing and maintaining that barrier work have taken place in 2000, 2001, 
2003 and 2005 to re-establish and add additional rock barriers and fencing in places where they 
were either ineffective at blocking motorized vehicle access or were being moved by the public 
to get to a dispersed campsite.  Some of this work has been effective at preventing continued 
expansion of soil and vegetation damage while other work has not allowed for sufficient 
recovery of floodplain vegetation.  
 
The main road in the Cle Elum Watershed, Salmon la Sac Highway, limits the function of the 
river’s floodplain in several places, particularly in the area just below Salmon la Sac 
Campground (see road density discussion). 
 
The BOR dam on Lake Cle Elum has dramatically altered the function of the floodplain along 
Lake Cle Elum, and along the Cle Elum River above the reservoir.  Large wood is not able to 
move downstream from the lake (due to the dam), and the removal of the riparian forest prevents 
the floodplain from dissipating energy, storing groundwater, or providing habitat.   



 
E.  Flow/Hydrology 
 
Peak/Base Flow:   
The Cle Elum Reservoir and BOR dam have had a pronounced effect on the timing and 
magnitude of peak and base flows in the lower Cle Elum River.  Peak flows historically were 
generated by fall/winter rain on snow events and spring snow melt.  Drawdown of the Cle Elum 
Reservoir now occurs from April to August.  Above the reservoir, peak and base flows have also 
been affected by timber harvest which affects snow accumulation and melt rates, recreation and 
road which affect the soil/water infiltration rates and surface runoff routes. 
 
In the Cle Elum watershed analysis (USDA, 1996) the hydrologic maturity of subwatersheds 
within the Cle Elum watershed was assessed.  Hydrologic maturity is defined in the document as 
the natural capacity of the plant community to store, utilize and route water along both hillslopes, 
and streams in ways which produce neither direct, indirect nor cumulative watershed effects.  
The hydrologic maturity of the vegetation may be reduced by removal of vegetation during 
timber harvest or fire, road construction, insect and disease outbreaks, and possibly trails.  The 
watershed analysis considered forested stands to be hydrologically mature when the average tree 
diameter is a least eight inches with at least 70% canopy closure.  When created openings within 
a watershed are > 20% of the watershed area there is an increased hydrologic risk (USDA, 1996).  
Hydrologic risk refers to potential for increased peakflow magnitudes, streambank erosion, and 
streambed scour. 
 
Subwatersheds with greater than 20% of the subwatershed area in an immature or intermediate 
maturity condition are: Cle Elum Lake, French Cabin, Lower Cooper and Salmon la Sac.  Thorp 
with 16% of the subwatershed in an immature state may also be of concern (USDA Forest 
Service 1996).  Modeling of the vegetation in the Cle Elum found that 67% of the forested land 
within the entire 5th field watershed is in an mature vegetation condition with 33% in an 
immature condition with respect to hydrology.  At the time of the analysis, all lands owned by 
Plum Creek timber company were assumed to be in a harvested condition.  Those lands are 
predominantly under Federal ownership now, but the District has not had an opportunity to run 
the model with updated information. 
   
Soil compaction can reduce the infiltration rate of water into soil, thus increasing overland flow 
and runoff.  The Cle Elum Lake, French Cabin, Thorp and Salmon la Sac subwatersheds are felt 
to be at risk of hydrologic changes due to soil compaction (USDA Forest Service 1996).  Soil 
compaction in floodplains due to recreation use is likely diminished water-holding capacity of 
floodplains and associated wetlands may be a small impact on base flows, although probably not 
measurable. 
 
The watersheds of concern, other than Cle Elum Lake, drain into the lower reaches of the 
mainstem Cle Elum.  The lower reaches of the mainstem are considered at risk for pools, 
floodplain connectivity and streambank condition.  Changes in the flow regime may be a 
possible contributor to the high bank erosion and loss of pools.  If the magnitude of the peak 
flows has been increased in the subwatersheds of concern, combined with some loss of the 
floodplain function, loss of woody debris may be a contributing factors to the apparently mobile 



substrate.  The Cle Elum watershed is considered to be functioning at unacceptable risk for 
changes in peak/base flow below the reservoir, and is functioning at risk above it.  Our 
perception of the condition of this indicator has improved since the 1999 baseline due to the 
acquisition of several square miles of Plum Creek land.  
  
Drainage Network Increase/ Road Density and Location:   
The total road density in the entire Cle Elum River Watershed is low at approximately 1.2 mile 
per square mile, but the major road is located along the valley bottom of the Cle Elum River in 
the riparian reserve, and thus the watershed is determined to be functioning at risk.  Within the 
141,950 acre watershed there are many smaller 7th field HUC subwatersheds where road 
densities range from 4.0 to 7.0 miles of road per square mile.  The highest concentrations of 
roads extend from the Cooper River subwatershed downstream to the mid to lower Cle Elum 
River Watershed, with concentrated pockets in the Fortune Creek area.  The effects of these high 
road densities are generally compounded by steep terrain, high frequency of stream crossings and 
adjacent areas exhibiting detrimental soil compaction.  Together, these factors contribute to a 
road network which intercepts surface and groundwater runoff, altering localized natural flow 
patterns and artificially extending drainage networks.  The effects of these alterations include 
accelerating storm and snowmelt runoff, accelerated soil erosion, generate higher peak flow 
discharges, accelerate in-channel erosion, and reduce the potential water storage in headwater 
basins.   
 
The Plum Creek Acquired Roads Restoration project (ongoing) identified 41 miles of roads to be 
obliterated in the Cle Elum and Upper Yakima watersheds.  Approximately 17 miles of road 
have been decommissioned or converted to trail in the Cle Elum watershed thus far. These roads 
are all located in upland areas, and not within the riparian reserves of streams with listed fish 
species.  Road closure and conversion techniques were designed by the District hydrologist to 
minimize erosion and prevent trails from functioning as stream channels. 
 
Other than roads, we do not believe that there has been an increase in the drainage network in 
this watershed, and thus the drainage network indicator is thought to be functioning 
appropriately. 
 
F.  Watershed Conditions 
 
Disturbance History: 
Human use in the Cle Elum watershed dates back at least 11,000 years (Cle Elum RD, 1996). 
The Psch-wan-wap-pums maintained a massive salmon trap at the outlet of Lake Cle Elum in 
summer months, and the area was also important for the gathering of roots and berries. Heavy 
grazing of horses, and eventually sheep, began in the early 1700s. In 1912, 14,400 sheep were 
permitted to graze in the area. Grazing compacts soil, erodes stream banks, removes woody 
vegetation, and introduces non-native plants to an ecosystem. 
 
Wood has been removed from the Cle Elum watershed through firewood cutting and commercial 
timber harvest. In addition, a large riparian forest was removed to facilitate the creation of the  
BOR reservoir (Cle Elum RD, 1996). Currently, the only timber harvest in the area is on private 
land, where commercial forest is harvested prior to subdivision for residential lots.  This harvest 



and subdivision is dramatically altering terrestrial habitat, but is having minimal effect on aquatic 
habitat due to its location.  Firewood cutting is no longer permitted in the watershed, but it is 
legal for campers to gather downed wood for use in recreational campfires.  
 
Mining for precious metals in the Cle Elum watershed is ongoing, but is having little direct effect 
on the Cle Elum River. The most significant effect of mining on the watershed has been the 
creation of an extensive road network, which in combination with the network of roads created 
for timber harvest, now allows recreational access. 
 
The Upper Cle Elum watershed is an immensely popular recreational area. In the summer, 
campers utilize almost the entire length of the river from the top of the reservoir to the Hyas 
Lake area. The floodplain is wide and flat, and users have created a network of roads and trails to 
connect large dispersed camping areas. Recreation staff on the Cle Elum RD estimate that use in 
the area is growing by at least 5% a year (Cle Elum RD, 1996). The Washington State Office of 
Financial Management projects a 7.3% increase in the population of Kittitas County between 
2005 and 2010.  A 6000 acre residential resort development, Suncadia, will double the 
population living within 20 miles of the watershed in the next ten years. Newcomers to the area 
are drawn by the recreational opportunities on the National Forest, and they will represent a 
significant increase in use.   
 
The acquisition of lands formerly owned by Plum Creek have improved the disturbance history 
indicator since 1999, and thus the watershed is now thought to be functioning at risk in regards 
to disturbance history.  How did the acquisition improve the dist. History indicator…?  Not just 
by getting the lands does it improve.  What was the mechanism for improvement 
 
Riparian Reserves:   
The Cle Elum watershed has experienced physical damage and removal of riparian vegetation 
resulting in less shade, soil compaction from motorized vehicles and foot travel across the 
floodplain and adjacent to streambanks, erosion of streambanks which widen side channel cross-
sections, removal of large woody debris complexes and the loss of historic riverine forested 
wetlands.  Uncontrolled motorized vehicle use has lead to the development of a network of user-
created roads and growth in user-created undeveloped campsites over the past 10 years.  New 
user-created campsites, in addition to continuing expansion in existing campsite size, combined 
with the frequency and intensity of dispersed campsite use have all led to detrimental soil 
compaction and physical damage to riparian vegetation.   
 
In addition to motorized vehicles parking on streambank vegetation and camper removal of 
vegetation to create campsites, motorized vehicles have been fording side channels to access 
mid-channel cobble bars.   Besides the direct effect of motorized vehicles on removing 
streambank vegetation, important in shading water surfaces and holding streambank soils in 
place, vehicles which drive through side channels directly break down streambank stability, 
introducing more sediment into the channel and making the channels wider and shallower.  This 
increases the water surface area and its exposure to solar radiation and heating.  Foot traffic up 
and down these streambanks, from campsites to the river, further contributes to the soil 
compaction, streambank erosion, loss of vegetation and widening and heating of the groundwater 
emerging in side channel flows.  Severity of damage varies throughout the watershed, but is most 



concentrated in the four miles of the Cle Elum River between the reservoir and Salmon la Sac 
campground.  
 
Detrimental soil compaction in the Riparian Reserve has resulted not only in the loss of young 
shade tolerant conifer trees in the understory, but this loss affects future riparian stand structure 
and shade.  Due to the damage many areas have only one age class of conifer in the riparian 
stand; a stand consisting primarily of mature large conifers.  With root rot already affecting 
mortality and loss of overstory canopy in some areas, this absence of a young stand and multi-
aged stand structure in conjunction with root rot mortality in the mature conifer overstory 
increases the risk of large scale loss of riparian overstory and shade.   
 
All undeveloped campsites and un-authorized roads located immediately adjacent to the 
streambanks and side channels affect shading of waterbodies by the slow and eventual damage 
and removal of riparian forest canopy cover.  Roads located within riparian reserves limit reserve 
function (see road density discussion).  Some of these disturbances are also affecting soil 
compaction and degrading unique riparian features which regulate cooler water temperatures.  
These features included shallow groundwater emergence zones and forested wetlands.  Riparian 
Reserves are functioning at risk along the mainstem Cle Elum River above the BOR reservoir, 
but are functioning appropriately in the wilderness areas.  Riparian reserves along the 
reservoir, where most of the riparian forest has been removed, are functioning at unacceptable 
risk. 
 
Disturbance Regime:   
The major concern with the disturbance regime is the change in flow regime due to the BOR Cle 
Elum dam.  Stream channel response to peak flows may have been affected by timber harvest in 
some subwatersheds.  Response reaches in the mainstem Cle Elum River have very low pool 
numbers, banks are eroding and point bars are unstable.  These conditions are most likely due to 
a combination of wood removal, coarse sediment input, increased peak flows out of some 
subwatersheds and dispersed recreation.  Much of the upper portion of the watershed is in 
wilderness, or management activities appear to have had minimal influence on natural processes.  
See also the discussion of floodplain function and road density, above.  The watershed is 
considered to be functioning at risk. 
 
VI.  INTEGRATION 
 
Fish populations are isolated above Cle Elum Dam.  Bull trout populations are depressed and all 
indicators are functioning at unacceptable risk.  The population appears to be very low 
throughout the watershed.  The bull trout population is further threatened by the presence of 
brown trout, brook trout and lake trout. 
 
The upper portions of the watershed and fish habitat are in good condition and are probably in 
near pristine condition given the Alpine Lakes Wilderness.  Overall watershed and fish habitat 
conditions are considered to be functioning at risk.  The primary area of concern is in the lower 
Cle Elum River (between the reservoir and Salmon la Sac campground) where logging in 
tributary drainages, dispersed recreation use, wood removal, and road construction are factors 



contributing to low wood and pools; possible impaired stream channel/floodplain interaction, and 
increase in bank erosion and an apparent increase in coarse substrate and bedload movement.   
 
 
 


