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Introduction 
 
The Upper Yakima Watershed has a north-southeast orientation with waters flowing south to the 
confluence of the Teanaway River.  The 130,600 acre watershed consists of one major river, the 
Yakima River, and several major streams.  The major streams include Gold Creek, Meadow 
Creek, Cabin Creek, Box Canyon Creek, Gale Creek, Mineral Creek, Big Creek and Little Creek.   
 
The area receives 35 inches of precipitation annually near the confluence of the Teanaway River, 
and over 100 inches at the Cascade Crest.  Snow is the dominant form of precipitation from 
October through March.  Warm maritime storm fronts deliver significant rainfall amounts that 
can trigger accelerated snowmelt (rain-on-snow) and flooding.  The subwatersheds located to the 
north of Interstate 90, as well as the Yakima River floodplain, are influenced by the most recent 
periods of glaciation.  Watersheds to the north are dominated by rock outcrops, cirque basins and 
steeply dissected glacial troughwalls.  The Yakima River has a broad glaciated valley bottom, 
storing large amounts of sediment. To the south of the Interstate, the landscape is predominately 
dissected, bedrock controlled, mountainous topography.   Elevations range from 8,000 feet at the 
headwaters along the Cascade Crest, to 1,800 feet at the confluence of the Teanaway River.   
Keechelus and Kachess Reservoirs regulate flows into the mainstem of the Yakima River, 
representing streamflow from approximately 59 percent of the Watershed area.  The remaining 
areas of Cabin Creek, Silver Creek and Lower Yakima Watersheds are free flowing. 
 
Soils along the cirque headwalls are relatively young and weakly developed, gradually becoming 
deeper downslope as they transition into the glacial tills and moraines in the lower valley.  The 
rock outcrops, shallow soils and steep slopes that dominate the upper slopes contribute to a 
system that sheds runoff rapidly, making it susceptible to flooding and the movement of debris.  
Soils are generally stony and well drained, with the exception being localized areas of compacted 
glacial till upon which subsurface water may become perched.  As a result, droughty soil 
conditions occur on south and southwest facing slopes.  Steep slopes on these aspects combine 
with the serpentinite derived soils to produce areas that are naturally highly erodible.    
 
Sediment delivery to stream channels comes from a number of sources including soil creep, 
streambank erosion, landslides, hill-slope erosion and roads.  Mass wasting processes are active 
and cause avalanches, debris flows, slumping along stream banks and inner gorges of streams, 
and undercutting of deep-seated landslides.    
 



The natural fire regime is characterized by infrequent, high intensity stand replacement fires in 
the western hemlock/Pacific silver fir series and a combination of stand replacement and low 
intensity ground fires in the moist grand fir series.  Depending upon the adjacent forest series, the 
subalpine fir series is likely to have fire intervals similar to the western hemlock/Pacific silver fir 
series in the northern and western portions of the Watershed, and intervals more similar to the 
moist grand fir series in the southern and eastern portions of the Watershed. 
 
This Watershed is comprised of approximately 40 percent mature forest habitat, mostly within 
the western hemlock/Pacific silver fir series.  The Watershed has experienced a large amount of 
timber harvest in the past 50 years, particularly on the intermingled industrial forest lands, 
resulting in a highly fragmented landscape relative to historic conditions.  Portions of the 
Watershed also have a very high density of roads. 
 
There are many species identified as closely associated with old-growth and late-successional 
forests known to occur within the Watershed, including 30+ vascular plant, 4 lichen, 20 fungi, 5 
amphibian, 23 bird, and 9 mammal species.  In 1997, there were 12 spotted owl and 9 northern 
goshawk nest sites confirmed within the Watershed.  A large variety of wildlife species occur 
within the Watershed, including: Mountain goat, elk, deer, black bear, fisher, and marten. 
 
The Watershed has a long history of human use.  The area was used extensively by Native 
Americans, possibly up to 11,000 years ago, and the entire Watershed is ceded land for the 
Yakama Indian Nation.  European settlement is thought to have started in approximately the 
1860s.  The Watershed has a history of trapping, hunting, fishing, grazing, logging, and mining. 
 
The Watershed includes the Kachess and Keechelus Reservoirs and the Easton diversion for the 
Kittitas County irrigation canal.  The water storage facility and water supply are important to the 
local communities (Cle Elum, South Cle Elum, and Easton) as well as the irrigators in the lower 
Yakima Valley.   
 
The Watershed serves as an important east-west transportation and utility corridor.  Interstate 90 
runs through the Watershed, as well as an inactive railroad corridor, transmission lines, and 
microwave stations.  The Interstate and utility corridor have created problems for the movement 
of organisms through the Cascade Range and have facilitated the spread of noxious weeds.  
Currently, the USFS is working with the Washington Department of Transportation to design an 
I-90 expansion that restores connectivity for wildlife and groundwater. 
 
This Watershed is a popular year-round recreational area and receives a high level of use.  It is 
also the most highly used winter recreation corridor in Washington State.  The greatest number 
of recreational users come from the Seattle Metropolitan area, located only 40 miles from the 
boundary of the Watershed. 
 
Snoqualmie Pass Adaptive Management Area (AMA): 
Numerous studies have identified the Snoqualmie Pass AMA/I-90 Corridor as a critical area for 
demographic connectivity of species’ populations in the Pacific Northwest (USDA and USDI 
1990; USDI 1992a; USDI 1992b; USDA and USDI 1994; USDA and USDI 1997; USDA 1998).  
On a landscape scale, the AMA is positioned between a number of important wilderness areas 



and National Parks and represents the most constricted region – east to west – of public land 
between northern California and southern British Columbia, and as such presents a “bottleneck” 
of secured habitat to support wildlife.   
The Northwest Forest Plan requirement for the Snoqualmie Pass AMA was the “development 
and implementation, with the participation of the U.S. Fish and Wildlife Service, of a 
scientifically credible comprehensive plan for providing late-successional forest on the 
‘checkerboard’ lands.  This plan should recognize the area as a critical connective link in the 
north-south movement of organisms in the Cascade Range” (Record of Decision D-16, USDA 
Forest Service 1994).  Following this direction, the Wenatchee National Forest and Mount Baker 
Snoqualmie National Forests adopted the Snoqualmie Pass Adaptive Management Area Plan 
(USDA and USDI 1997).   To meet Northwest Forest plan goals, this plan identified the need to 
acquire private land to protect old growth forest, provide larger contiguous blocks of forested 
habitat, and facilitate habitat connectivity across the I-90 corridor.   Since 1998 the I-90 Land 
Exchange (USDA 1998) and public conservation efforts by The Cascades Conservation 
Partnership and The Mountains to Sound Greenway Trust have resulted in 75,000 acres of land 
added to the National Forest System within the Snoqualmie Pass AMA. 
The Snoqualmie Pass AMA Plan requires that silvicultural activities “are beneficial to the 
creation and maintenance of late-successional forests”.   The AMA currently has a large number 
of plantations, with greater than 50 percent of the landscape harvested in the last 60 years. The 
stocking and structure of these plantations were established to produce high yields of timber, not 
to provide for old growth forest conditions.  To accelerate late-successional conditions it is 
beneficial to reduce the stocking level within overstocked plantations.  The reduction in stocking 
will reduce competition between trees and allow for increased diameter growth.  Large trees, 
snags, and downed logs are critical components of old growth forests.  
  
Silvicultural treatments within plantations are expected to achieve the following desired 
characteristics: 
 
The desired late-successional and old-growth characteristics that will be created as younger 
stands change through successional development include: (1) multispecies and multilayered 
assemblages of trees, (2) moderate-to-high accumulations of large logs and snags, (3) moderate-
to-high canopy closure, (4) moderate-to-high numbers of trees with physical imperfections such 
as cavities, broken tops, and large deformed limbs, and (5) moderate-to-high accumulations of 
fungi, lichens, and bryophytes.  Although they may not be duplicates of existing old-growth 
forests, these stands could provide adequate habitat for many species in the long term. (USDA 
and USDI 1994, ROD B-5). 
 
 
Status of Listed Species 
 
The following federally-listed Threatened and Region 6 Forest Service identified Sensitive 
species occur in the Upper Yakima drainage (Table 2): steelhead, bull trout, Chinook salmon, 
westslope cutthroat, pygmy whitefish and rainbow/redband trout.  Pygmy whitefish is the only 
species that does not occur within the action area of this project.  The Upper Yakima River is 
Essential Fish Habitat for Chinook and Coho salmon.   
 
 



Table 2. Threatened, endangered and sensitive fish species in the Upper Yakima drainage. 
Species Listed Status 
Mid-Columbia Evolutionarily Significant Unit of Steelhead 
(Oncorhyncus mykiss) 

Threatened, as of March 1999 

Columbia Basin Distinct Population Segment of bull trout 
(Salvelinus confluentus) 

Threatened, as of June 1998 

Pygmy whitefish  
(Prosopium coulteri) 

Region 6 Sensitive Species 
and Washington State Species 
of Concern 

Interior redband trout  
(Oncorhyncus mykiss gairdneri) 

Region 6 Sensitive Species 

Mid-Columbia River Spring-run Chinook  
(Oncorhynchus tshawytscha)  

Region 6 Sensitive Species 

Westslope cutthroat trout  
(Oncorhynchus clarki lewisi) 

Region 6 Sensitive Species 

 
This biological assessment address effects to steelhead, bull trout, their habitat, and Essential 
Fish Habitat for Chinook and Coho 
 
Steelhead (Oncorhynchus mykiss): 
The Middle Columbia Evolutionary Significant Unit (ESU) steelhead trout occupies the 
Columbia River Basin from above the Wind River in Washington and the Hood River in Oregon 
upstream to include the Yakima River, Washington.  Steelhead of the Snake River Basin are not 
included.  Major watersheds included along with the Yakima are the Deschutes, John Day, 
Umatilla, Walla Walla, and Klickitat.  The population was listed as Threatened by NMFS in 
March of 1999.   
 
Steelhead trout exhibit an anadromous life cycle.  They generally migrate to the ocean after 
spending one to four years in freshwater streams and rivers.  The fish then spend one to three 
years maturing in the ocean before returning to spawn in natal streams.  Unlike other Pacific 
salmon, steelhead are capable of spawning more than once before they die.  However, the 
majority of fish only survive to spawn once. 
 
Generally steelhead are anadromous rainbow trout, however, because of their complex life 
history, resident rainbows (redband) may be part of the steelhead population.  These trout were 
historically abundant in the Yakima River Basin.  Historical steelhead runs for the entire Yakima 
basin were estimated to range between 80,000 and 100,000 adult fish (BPA, et. al 1996).  The 
distribution and abundance of steelhead within the Yakima basin has declined from historic 
levels as a result of irrigation dams and habitat degradation.   
 
Population Size and Distribution:   
Steelhead populations in the Upper Yakima are not properly functioning.  Presently, 1200 adults 
migrate through Prosser Dam (Yakima River Mile 47.2) each year on average (Karp et al., 
2003).  Steelhead access to the upper Yakima River was either blocked or greatly impeded until 
1989 by Roza Dam on the Yakima River.  Returning adult steelhead have been counted at Roza 
Dam (Yakima River Mile 127.9) since 1996 (Figure 2).  In the spring of 2005, 201 adult 



steelhead moved into the Upper Yakima Basin (YKFP, 2005).  Biologists from the Yakama 
Nation radio-tagged 119 of the returning adults, and tracked where the fish moved upstream.  
Forty-seven moved into the Teanaway drainage, at least 13 fish moved into the Swauk drainage, 
three moved into Taneum Creek, and the remainder stayed in the mainstem Yakima River 
(Johnston, 2005).  In the mainstem Yakima River, the uppermost location of presumed spawning 
was just below the confluence with the Cle Elum River.  There are no passage barriers between 
this point and the Keechelus dam, so steelhead may utilize habitat above this point in other years.   
 
 
Figure 2. Returning adult steelhead (mostly wild, with a few of hatchery-origin) over Roza Dam  
on the Yakima River, 1996 - 2005 (YKFP, 2005). 
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Growth and Survival:   
Steelhead are not properly functioning with regard to growth and survival in the Upper Yakima 
River basin.  Less than 250 adults have passed over Roza Dam each year since at least 1996.  
The main migration corridor in the lower Yakima is beset with habitat problems that are 
detrimental to salmonids and favor native (northern pikeminnow) and non-native predators 
(smallmouth bass).  In the Upper Yakima, the management of the Yakima River for irrigation 
severely disrupts the natural flow regime.  Steelhead spawn in the mainstem Yakima when water 
is being stored in the reservoirs and flows are low (Figure 3).  When fry emerge two to three 
months later, the river’s discharge may be up to four times what it was in April.  It is likely that 
the survival of fry in the mainstem Yakima is very poor.  M. Johnston (2005) suggests that the 
Upper Yakima steelhead subpopulation is supported primarily by Teanaway spawners. 
 
Life History Diversity and Isolation:   
Steelhead are functioning at risk in regard to life history diversity and isolation due to very low 
numbers, passage barriers, and habitat degradation.  Native redband populations serve as a 
genetic reservoir for the steelhead population, but the dams on Keechelus, Kachess, and Cle 
Elum reservoirs have isolated the steelhead population from a significant portion of the native 
redband population. 
 
 



Persistence and Genetic Integrity:   
Steelhead are not properly functioning in regards to persistence and genetic integrity.  Steelhead 
numbers in the Upper Yakima are very low (see population size discussion).  Native redband 
populations serve as a genetic reservoir for the steelhead population, but impassable barriers 
have isolated the steelhead population from a significant portion of the native redband 
population.  Flow conditions in the mainstem Yakima River are likely depressing reproductive 
success, and the Teanaway spawners may be responsible for most of the subpopulation’s 
persistence (Johnston, 2005). 
 
Figure 3. Average daily flow in the Yakima River near Cle Elum for water years 2001 – partial 
2005. 
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Steelhead Critical Habitat 
Critical habitat for Mid-Columbia steelhead is currently under development.  NOAA-Fisheries 
withdrew the original critical habitat designation in April 2002.  New designations will be re-
issued after the analysis is complete. 
 
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 inhabiting the Yakima River drainage are included 
in this population segment. 
 
Bull trout numbers in the Upper Yakima are low.  There are small isolated populations in 
Kachess and Keechelus Lakes, and a remnant population in the mainstem Yakima River.  In 
Keechelus Lake, adult bull trout migrate into Gold Creek to spawn, and in Kachess Lake, they 
utilize Box Canyon Creek and the Kachess River (Mineral Creek).  Reiss (2003) compiled redd 
survey data and reported an average annual redd count of 19 in Gold Creek, 15 in Kachess River, 
and 8 in Box Canyon Creek.  The Upper Yakima mainstem (RM 202.5 to 214.5) bull trout 
population is considered “essential for recovery” in the Bull Trout Draft Recovery Plan (U.S. 
Fish and Wildlife Service, 2002).  There are few data on current population status in the 
mainstem Yakima River. 



 
Population size and distribution 
Bull trout populations in the Upper Yakima are not properly functioning.  Bull trout numbers in 
the Upper Yakima are low.  There are small isolated populations in Kachess and Keechelus 
Lakes, and a remnant population in the mainstem Yakima River.  In Keechelus Lake, adult bull 
trout migrate into Gold Creek to spawn, and in Kachess Lake, they utilize Box Canyon Creek 
and the Kachess River (Mineral Creek).  Reiss (2003) compiled redd survey data and reported an 
average annual redd count of 19 in Gold Creek, 15 in Kachess River, and 8 in Box Canyon 
Creek.  The Upper Yakima mainstem (RM 202.5 to 214.5) bull trout population is considered 
“essential for recovery” in the Bull Trout Draft Recovery Plan (U.S. Fish and Wildlife Service, 
2002).  There are few data on current population status in the mainstem Yakima River.  Bull 
trout redd surveys in the reach between Lake Easton and Keechelus dam found two redds in 
2000, one in 2001, and none in 2002 or 2003 (WDFW, 2004). 
 
Growth and Survival:   
Bull trout were historically found in all subbasins on the Wenatchee National Forest.  Bull trout 
survival is threatened by habitat degradation and poaching.  In Box Canyon Creek, at least one or 
two adults are poached from the stream each year, which represents almost one tenth of the 
returning population.  Bull trout populations appear to be very low and are therefore not properly 
functioning.   
 
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.  Dams and associated dewatering of headwater streams 
isolate bull trout subpopulations.  Bull trout are not functioning properly in regards to life history 
diversity and isolation.   
 
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.  In the 
Waptus River, a sampled trout was found to be the offspring of a brook trout and a bull 
trout/brook trout hybrid (USFWS 2004).  This indicates that non-native brook trout pose a 
significant threat to the genetic integrity of bull trout populations. 
 
Bull trout populations in the Kachess and Keechelus watersheds are genetically similar (Reiss 
2003), suggesting that there was genetic exchange between the populations in these two prior to 
the construction of barrier dams.  Bull trout in the Teanaway watershed appear to be genetically 
unique from other Upper Yakima populations, and may have always been an isolated resident 
population or may have suffered a severe bottleneck (Reiss 2003).  With hybridization threats 
and isolation, bull trout populations are not functioning properly in regards to persistence and 
genetic integrity. 



 
Bull trout Critical Habitat 
On September 21, 2004, the U.S. Fish and Wildlife Service designated 1,748 miles of streams 
and 61,235 acres of lakes in Oregon, Idaho and Washington as critical habitat for bull trout, a 
threatened species, in the Columbia and Klamath river basins.  Critical habitat includes the 
stream channels within the stream reaches indicated on the maps in this critical habitat 
designation, and includes a lateral extent from the bankfull elevation on one bank to the bankfull 
elevation on the opposite bank.  Bankfull elevation is the level at which water begins to leave the 
channel and move into the floodplain and is reached at a discharge that generally has a 
recurrence interval of 1 to 2 years on the annual flood series.  If bankfull elevation is not evident 
on either bank, the ordinary high-water line shall be used to determine the lateral extent of 
critical habitat (USFWS, 2004).  
 
Most of the length of the Yakima River is designated as bull trout Critical Habitat, except for 
federal lands and those non-federal lands that have less than one-half mile of river frontage 
(USFWS, 2004). 
 
Essential Fish Habitat for Chinook and Coho 
Essential Fish Habitat is defined in the Magnuson-Stevens Act as “those waters and substrate 
necessary to fish for spawning, breeding, feeding, or growth to maturity” (16 U.S.C. 1802(10)).  
EFH regulations further interpret the EFH definition as follows: 
 
Waters include aquatic areas and the associated physical, chemical, and biological properties that 
are used by fish and may include aquatic areas historically used by fish where appropriate; 
substrate includes sediment, hard bottom, structures underlying the waters, and associated 
biological communities; necessary means the habitat required to support a sustainable fishery 
and the managed species’ contribution to a healthy ecosystem; and “spawning, breeding, feeding, 
or growth to maturity” covers a species’ full life cycle. 
 
The amended Magnuson-Stevens Act requires NMFS to minimize damage to Essential Fish 
Habitat (EFH) from fishing practices, to the extent practicable.  Additionally, the Act requires 
Federal agencies that authorize, fund, or conduct activities that “may adversely affect” EFH to 
work with NOAA-Fisheries to develop measures that minimize damage to EFH. 
 
Chinook Salmon EFH:   
Freshwater EFH for Chinook salmon consists of four major components, (1) spawning and 
incubation; (2) juvenile rearing; (3) juvenile migration corridors; and (4) adult migration 
corridors and adult holding habitat.  Important features of essential habitat for spawning, rearing, 
and migration include adequate (1) substrate composition; (2) water quality (e.g., dissolved 
oxygen, nutrients, temperature, etc.); (3) water quantity, depth, and velocity; (4) channel gradient 
and stability (5) food; (6) cover and habitat complexity (e.g. large woody debris, pools, channel 
complexity, aquatic vegetation, etc.); (7) space; (8) access and passage; and (9) flood plain and 
habitat connectivity (NOAA-Fisheries, Pacific Fishery Management Council 2000). 
 
Chinook salmon essential freshwater habitat includes all those streams, lakes, ponds, wetlands, 
tributaries, and other water bodies currently viable and most of the habitat historically accessible 



to Chinook salmon within Washington, Oregon, Idaho, and California (NOAA-Fisheries, Pacific 
Fishery Management Council 2000).  The Upper Yakima River watershed contains suitable 
existing and historical essential freshwater fish habitat for Chinook salmon. 
 
Coho Salmon EFH:   
Freshwater EFH for coho salmon consists of four major components, (1) spawning and 
incubation; (2) juvenile rearing; (3) juvenile migration corridors; and (4) adult migration 
corridors and adult holding habitat.  Important features of essential habitat for spawning, rearing, 
and migration include adequate (1) substrate composition; (2) water quality (e.g., dissolved 
oxygen, nutrients, temperature, etc.); (3) water quantity, depth, and velocity; (4) channel gradient 
and stability (5) food; (6) cover and habitat complexity (e.g. large woody debris, pools, channel 
complexity, aquatic vegetation, etc.); (7) space; (8) access and passage; and (9) flood plain and 
habitat connectivity (NOAA-Fisheries, Pacific Fishery Management Council 2000). 
 
Coho salmon essential freshwater habitat includes all those streams, lakes, ponds, wetlands, 
tributaries, and other water bodies currently viable and most of the habitat historically accessible 
to coho salmon within Washington, Oregon, Idaho, and California (NOAA-Fisheries, Pacific 
Fishery Management Council 2000).  The Upper Yakima River watershed contains suitable 
existing and historical essential freshwater fish habitat for Coho salmon.  Coho salmon were 
extirpated from the Upper Yakima drainage in the early part of the 20th century.  Reintroduction 
efforts by the Yakama Nation are under way, and 33 fish of naturalized spawner origin returned 
over Roza Dam in 2004 (YKFP, 2005). 
 
 
Description of Environmental Baseline and Biological Requirements 
 
A.  Water Quality 
 
Temperature:   
Water temperature is controlled by the quantity of heat energy transferred to a stream and the 
volume of water through which the energy is distributed.  The rates of heat and water delivery to 
a stream system are determined by topographic shade, upland vegetation, precipitation, air 
temperature, wind speed, solar angle, cloud cover, relative humidity, phreatic groundwater 
temperature and discharge, and tributary temperature and flow.  In the Upper Yakima watershed, 
human actions have influenced stream temperature through changes in sediment load, reduction 
of channel structure and complexity, and changes and reduction of riparian and upland 
vegetation. 
 
Many streams in the Yakima drainage have historically been out of compliance with Chapter 
173-201A WAC: Water Quality Standards for Surface Waters of the State of Washington and 
with the Northwest Forest Plan.  Under the state guidelines, Class AA streams should not 
experience temperatures above 16C (60.8F) due to human activities.  According to the 
Wenatchee Forest Plan, stream temperature should be less than 61F on any given day, and the 
average 7-day maximum temperature should not exceed 58F.  In relation to stream temperatures, 
the Upper Yakima subwatershed is considered to be not properly functioning.  In five years of 
sampling, the water temperatures of the Yakima River have consistently exceeded state and 
Forest Plan standards (Table 3). 



 
Table 3. Water temperature data for the Yakima River at its confluence with Cabin Creek, 2000-
2004. 

  

Maximum 
daily 
temperature 
(F) 

# Days 
exceeding 
61F 

Maximum 7-
day average 
daily 
temperature (F) 

# Days that 7-
day average 
exceeded 58F 

Days 
recorded 

7/3/2004 - 
10/5/2004 71.05 47 70.41 63 95 
7/16/2003 - 
10/29/2003 71.95 56 71.09 78 106 
8/3/2002 - 
8/30/2002 66.6 27 66.0 22 27 
2001 69.9 58 69.1 68 77 
2000 68.1 35 66.8 52 83 

 
Jones and Stokes (2001) measured water temperature in Hudson Creek as a component of their 
habitat survey in July of 2001, and found a maximum temperature of 56ºF.  TetraTech (2001) 
was unable to gather complete temperature data, but recorded a maximum temperature of 63.0ºF 
in the summer of 2001. TetraTech also reported that there were large diurnal ranges of 
temperatures, suggesting inadequate riparian cover. 
 
Sediment:   
Fine sediment is a natural component of streambeds, but sediment levels are often elevated in 
streams affected by roads, logging, or mining.  Increased sediment load in streams can adversely 
affect salmonid spawning and rearing success by facilitating suffocation and metabolic waste-
poisoning of eggs (Chapman 1988), decreasing egg survival to emergence (Reiser and White 
1988), and increasing entrapment and suffocation of fry (Chapman and McCleod 1987).  
Accelerated sedimentation can lead to channel widening and loss of pool habitat (Peterson et al. 
1992), and is often correlated with higher stream temperatures.  Median turbidities greater than 
10 Nephelometric Turbidity Units (NTU) are considered a concern for territorial and feeding 
behavior (Joy, 2002).  The Upper Yakima watershed is considered to be functioning at risk in 
regards to sediment loads, due to spring turbidity levels in the mainstem Yakima River.  
 
Rinella, McKenzie, and Fuhrer (1992) reviewed Upper Yakima River turbidity and suspended 
sediment data and found that median seasonal Yakima River suspended sediment concentrations 
from 1974 – 1981 were highest during spring snowmelt and high flows (April through June). 
The median suspended sediment concentration at a monitoring site near Cle Elum for 1974 – 
1981 was 4 mg/L, the 90th percentile concentration was from 16 mg/L, and the maximum was 52 
mg/L.  A significant decreasing trend in turbidity or suspended sediment from 1974 – 1981 was 
observed for the Yakima River at Cle Elum 
 
The Washington Department of Ecology (DOE) monitored turbidity and suspended sediment in 
the Yakima River as part of their TMDL efforts in 1999 (Joy, 2002).  Washington State Water 
Quality Standards for Class AA waterbodies require that the turbidity not increase more than 5 
NTU over the background level, if the background level is less than 50 NTU.  The DOE TMDL 



used the monitoring site at Nelson (Table 4) as the background level for the summer of 1999.  
The downstream monitoring locations (e.g. Thorp Bridge, Ellensburg, Irene Rinehart) 
experienced maximum and 90th percentile turbidity readings more than 5 NTU greater than those 
experienced at Nelson during April and June.  Joy (2002) attributes this to the influence of the 
Cle Elum River, Teanaway River, and Swauk Creek. 
 
Jones and Stokes (2001) performed Wolman pebble counts in two cross-sections of Hudson 
Creek, one just south of I-90 and the other downstream of the powerline corridors.  The resulting 
cumulative size distributions are in Figure 4a and 4b, below.  
 
Chemical Contaminants/ Nutrients:   
The Upper Yakima River, between the headwaters and the confluence with the Naches, is listed 
on Washington State’s 303(d) list of impaired waterbodies as a Category 5 (polluted waters that 
require a Total Maximum Daily Load) water for dioxin, chlordane, dissolved oxygen, pH, and 
total PCBs (DOE 2004).  It is listed as a Category 4A (waters that have a Total Maximum Daily 
Load) for 4,4´-DDE, DDT, dieldrin, mercury and silver. The river is a waterbody of concern 
(Category 2) for ammonia-N and fecal coliform. Two major tributaries in the Upper Yakima 
subwatershed, Cabin Creek and Kachess River, are listed as Category 2 waters for dissolved 
oxygen.  No other streams in the watershed are listed as chemically or nutrient-contaminated.     
The watershed is considered to be functioning at risk for chemical contaminants and nutrients.  
 
B.  Habitat Access 
 
Physical Barriers:   
The Upper Yakima subwatershed is not properly functioning in regards to habitat access.  
Anadromous fish are prevented from moving above the dams on Lake Kachess and Lake 
Keechelus.  Jones and Stokes (2001) identified the culvert below the powerline corridor access 
road as an “unknown culvert”, and the three culverts below the Forest roads in the project area as 
“impassable”. 
 
C.  Habitat Elements 
 
Substrate:    
Substrate is embedded in many streams in the Upper Yakima watershed, including Cabin Creek, 
Log Creek, Box Canyon Creek (near the mouth), Gale Creek and Thetis Creek (MacDonald and 
Mayo, 1999).  The Upper Yakima watershed is assumed to be functioning at risk with respect to 
substrate. 
 
Jones and Stokes (2001) found the dominant substrate in Hudson Creek to be gravel, then sand.  
They did not report that gravels were embedded.   
 
 
 
 
 



Table 4. Summary of TSS and turbidity results from the 1999 TMDL survey along the upper 
Yakima River (from Joy, 2002). 

 
 



 
 
Large Woody Debris:  
Large wood in streams is important for storing nutrients and creating diverse habitat.  Stream 
systems with a history of logging often have low frequencies of large wood in their channels.  
The Upper Yakima watershed is functioning at risk in regards to large woody debris.  For the 
mainstem Yakima River between Lake Keechelus and Easton, Veldhuisen (2002) rated 3.5 km 

Figure 4a.

Figure 4b.



(21%) as having “good” LWD recruitment potential, 12.5 km (75%) as having “fair” potential, 
and 0.7 km (4%) as having “poor” potential.  LWD recruitment potential was assessed using 
only the availability of riparian trees (as seen from aerial photos), and the rating do not reflect 
recruitment rate, current levels of in-channel LWD, or the habitat-forming contributions of 
LWD. 
 
Cupp and Teske (2002) reported that current levels of LWD are generally low in the Upper 
Yakima subwatershed.  Only 6% of the sites surveyed for their assessment had more than 2 
pieces of large wood per channel width, and 60% of the sites had less than one piece per channel 
width.  For the purposes of their assessment, the diameter of large wood ranged between 0.1 and 
0.6 meters. 
 
Jones and Stokes (2001) counted 112 small, 80 medium, and 46 large pieces of wood in 7578 
feet of Hudson Creek, for a large wood density of 88 pieces (large and medium) per mile.  The 
Wenatchee Land and Resource Management Plan (1990) sets a standard of 100 large and 
medium pieces of wood per stream mile.  
 
Pool Frequency and Quality 
The 1999 Yakima Watershed Biological Assessment (MacDonald and Mayo, 1999) assumed the 
pool frequency and quality in the Upper Yakima subwatershed to be functioning at risk.  Jones 
and Stokes (2001) found a pool density of 35.5 per mile, which they rated as “fair”.  Wood is 
likely to be the dominant pool-forming mechanism in Hudson Creek, although the perched 
culverts also form relatively deep pools. 
 
Large Pools 
The above-mentioned threats from high temperatures, low large woody debris densities and high 
sediment levels suggest the large pools in the Upper Yakima watershed are functioning at risk.  
Jones and Stokes (2001) found only one pool with a residual depth greater than 2 feet in the 7578 
feet of Hudson Creek that they surveyed. 
 
Off-Channel Habitat   
The Upper Yakima subwatershed is considered to be functioning at risk in regards to off-channel 
habitat (MacDonald and Mayo, 1999).  Veldhuisen (2002) reported that “the floodplain and 
riparian areas along the portion of the Yakima River within the Mosquito WAU provide a rich 
and diverse array of habitats, despite a century of human activities. . .River morphology includes 
extensive unconfined reaches with numerous secondary channels, back-channel sloughs, and 
other floodplain features formed by historic floods and channel movement.  Since the 1920s, 
however, large peak flows have been dampened considerably by the operation of the Keechelus 
dam, thus reducing the flood-driven disturbances that periodically rearranged floodplain features 
and plant communities.” 
 
Jones and Stokes (2001) did not report any side channels in 7578 feet of Hudson Creek.  The 
portions of Hudson Creek that flow through Stands 4 and 6 have overflow channels and seeps 
that are probably connected at high flow. 
 
 



Refugia: 
Refugia for steelhead and bull trout are functioning at risk due to high stream temperatures, 
blocked passage, and low water conditions.     
 
D.  Channel Condition and Dynamics 
 
Width/Depth Ratio: 
Jones and Stokes (2002) found the streams in the Upper Yakima subwatershed to be functioning 
appropriately in regards to channel width/depth ratio.  The 2001 stream survey of Hudson Creek 
(Jones and Stokes, 2001) reported an average stream width of 2.5 to 14.2 feet, with a width to 
depth ratio of 11.1, indicating a confined channel condition. 
 
Streambank Condition:   
Streambank erosion is common in areas where riparian vegetation has been removed, channels 
have been deepened and straightened, and flow paths have been shortened.  Eroding banks 
contribute fine sediment to the stream system, and prevent vegetation from shading the stream. 
The streambank condition in the Upper Yakima watershed is thought to be functioning at risk 
(MacDonald and Mayo, 1999). 
 
The 1950s timber harvests in the project area did not include protected riparian buffers, and 
anchoring vegetation along the streams was removed.  The riparian areas are currently dominated 
by large cottonwoods, smaller Douglas fir, and shrubby vine maple.  The streambanks are fairly 
stable.  Jones and Stokes (2001) reported only 63 feet of bank erosion in the stretch of Hudson 
Creek between the Yakima River and I-90. 
   
Floodplain Connectivity:   
Floodplains within the Upper Yakima subwatershed are functioning at risk due to a high road 
density, the interstate, reservoir management and land use.  As discussed in the off-channel 
habitat section above, the management of the Yakima River for irrigation has destroyed the 
natural flood regime. 
 
Within the project area, there is a high level of groundwater and surface water connectivity.   
 
E.  Flow/Hydrology 
 
Peak/Base Flow:   
The Yakima watershed shows a small decrease in peak flows between 1909 and 1996 measured 
at the Cle Elum gage on the Yakima River (Cle Elum RD, 1997).  This same data set shows that 
peak flows occur a few weeks later in the year on average.  No apparent changes in the 
magnitude or timing of low flows are evident.  It is clear that the retention of spring snow melt in 
Lakes Keechelus, Kachess and Cle Elum have drastically altered the flow regime of the Yakima 
River, and that the watershed is not properly functioning with regards to peak and base flow. 
 
Drainage Network Increase:   
The 272.14 square mile Yakima watershed has 1219.3 miles of streams with a drainage density 
of 4.5 mi/mi2. There are several powerline corridors and 124 miles of trail in the watershed (Cle 



Elum RD, 1997), some of which can be assumed to add to the overall drainage network.  
Interstate 90 runs through the middle of the subwatershed, and represents a large expanse of  
impervious surface and an interruption in ground and surface water connectivity.  There are 
979.7 miles of existing roads in the watershed and a road density of 3.6 mi/mi2 (Cle Elum RD, 
1997).  Based on these numbers, it is assumed that the high road density and stream crossing has 
increased the drainage network significantly. 
 
There are a total of 1,900 stream crossings in the Yakima watershed and, assuming that 300 feet 
of the road on either side of the crossing drains to the stream, these crossings add 216 miles of 
streams to the watershed.  This is a 17 percent increase in the drainage network.  The Upper 
Yakima watershed is functioning at risk in regards to drainage network increase.  
 
F.  Watershed Conditions 
 
Road Density and Location: 
With a road density of 3.6 mi/mi2 , the Upper Yakima watershed is not properly functioning in 
regards to road density and location.  The following subwatersheds are not properly functioning: 
Cabin, Keechelus, Lower Yakima, and Upper Yakima with road densities greater than 2.4 
mi/mi2.  Big, Kachess, and Little subwatersheds are functioning at risk with road densities of 
between 1.0 and 2.4 mi/mi2.  Silver subwatershed is functioning appropriately with a road 
density of less than 1.0 mi/mi2. 
 
Disturbance History: 
The Yakima watershed is not properly functioning for disturbance history.  Much of the 
watershed has been harvested.  Modeling of the vegetation in the Yakima (Cle Elum RD, 1997) 
found that 44% of the forested land within the entire 5th field watershed is in a mature vegetation 
condition with 56% in an immature condition with respect to hydrology (model assumed that all 
lands owned by Plum Creek timber Company in 1996 were in a harvested condition). 
 
Riparian Conservation Areas: 
In 1999, Riparian Reserves managed by the Forest Service in the Yakima Watershed comprised 
nine percent of the watershed.  This nine percent is approximately 44 percent of the riparian area 
in the Yakima watershed.  The remaining 56 percent of the riparian area in the Yakima 
watershed is controlled by private, state, and local landowners.  Approximately 179 miles (1432 
acres) of roads in the Yakima watershed occur in riparian areas and this represents about four (4) 
percent of the riparian area in the Yakima watershed.  Riparian road building and timber harvest 
has reduced the potential of riparian reserves to provided large woody debris in the Yakima 
watershed (MacDonald and Mayo, 1999).   
Temperature standards are exceeded in numerous subwatersheds.  Veldhuisen (2002) estimated 
stream shading in the Upper Yakima watershed and found that the second growth forest along 
the Yakima River is not tall enough to provide shade to a channel of that width, but is able to 
provide abundant shade to tributaries.  Due to these conditions, Riparian Reserves are rated as 
functioning at risk for the Yakima watershed.    
 



Within the project area, riparian reserves are designated as 300 feet on either side of the bankfull 
channel of the branches of Hudson Creek (Figure 1).  The reserves are dominated by deciduous 
trees and shrubs and small- to large diameter conifers.  There are many pockets of wet soils.   
 
Disturbance Regime:   
The disturbance regime in the Yakima watershed is not properly functioning due to a 
combination of irrigation management, timber harvest and road building.  Management of the 
reservoirs for irrigation has disrupted the natural flood regime.  The high density of roads in the 
watershed (3.6 mi/mi2) associated with timber harvest results in increased localized disturbance 
through failures at stream crossings. 
 
Summary/Integration of Species and Habitat Indicators 
 
Overall, historical and contemporary habitat degradation has depressed species viability in the 
Upper Yakima Watershed.  The most significant threats to the persistence of bull trout and 
steelhead come from the existence and management of the dams on Lakes Keechelus, Kachess 
and Cle Elum.  The status of many species and habitat condition indicators can be directly 
attributed to the dams (see discussion above). 
 
Steelhead and bull trout are also threatened by high water temperatures resulting from changes in 
riparian condition, by reduction in high quality spawning habitat due to sediment, by loss of 
stream channel complexity due to lack of large wood, and by poaching. 
 


