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Introduction 
 
The 134,260 acre Teanaway watershed has three major tributaries, the West, Middle and North 
Fork Teanaway Rivers.  Average annual precipitation in the drainage ranges from approximately 
20 inches at the southern boundary up to 70 plus inches at headwaters. The highest elevation, 
6800 feet, occurs in the North Fork Teanaway. The hydrograph is predominately snowmelt 
driven.  However, summer lightening storms are fairly common in the watershed. There are 
approximately 1,295 stream channel miles in the Teanaway watershed, 130 miles of which are 
known to be fish bearing.  The tributaries in this watershed respond quickly to storm events.  
Although the seasonal streamflow is dominated by sustained spring snowmelt from April to 
June, the largest magnitude streamflows are associated with fall and winter storm events. 
 
Glaciation in the Upper Yakima sub-basin has altered the, Kachess, Cle Elum, and lower 
Teanaway Rivers, including out-wash terraces in the lower Teanaway.    Incision and 
downcutting transformed these out-wash plains into the out-wash terraces seen today.  Outwash 
deposits at the junction of Stafford Creek and the North Fork are the furthest north expression of 
glacially influenced stream forms in the Teanaway.    In the northern portion of the Teanaway, 
faulting within the Ingalls complex and along the Swauk/Ingalls contact may have influenced 
drainage pattern development, most notable along Beverly Creek and the Middle Fork of the 
Teanaway.  Drainages in the Teanaway Basalts tend to be steep, incised v-shaped valleys. 
Drainage development is most likely controlled by jointing and inter-fingered pyroclastic 
deposits.   
 
In the headwaters of the watershed, the distinctive fingerprint of alpine glacitation can clearly be 
seen in the upper West Fork of the Teanaway, Jolly Creek, Upper Middle Fork and Upper North 
Fork of the Teanaway, Beverly Creek, Bean Creek, and Stafford Creek.  These drainages display 
the classic U-shaped troughs associated with alpine glaciation.  The upper trough walls are 
typically steep bedrock walls devoid of till.  Lower trough walls are plastered with glacial till 
while the lower gradient valley bottoms have thick deposits of till that in many cases have been 
reworked by streams.  Collapsed glacial till deposits area prominent features of many of these 
drainages, notably the Middle Fork and the North Fork near Eldorado Creek.   
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Status of Listed Species 
 
Bull Trout (Salvelinus confluentus): 
The Columbia Basin Distinct Population Segment (DPS) of bull trout was listed as Threatened 
by the USFWS on June 1, 1998.  The bull trout inhabiting 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 (DPS’s) (63 FR 31647, 64 FR 17110).  Although this rule 
consolidates the five bull trout DPS’s into one listed taxon, each is unique and significant.  These 
DPS’s are treated as interim recovery units for Section 7 purposes until an approved recovery 
plan is developed.   
 
Subpopulation Size – Little is known about local population interaction and abundance in the 
Upper Yakima sub-basin.  Currently all local bull trout populations are depressed within the 
Upper Yakima.  Local populations have been isolated above dams at Kachess, Keechelus and 
Cle Elum Lakes.  There are small populations in Kachess and Keechelus Lakes.  In both lakes 
spawning appears to be limited to one or two streams: primarily Gold Creek in Keechelus and 
Box Canyon Creek and the upper Kachess River in Kachess.  The average redd count in Box 
Canyon Creek from 1984 to 2007 was 8 redds, with 2 redds observed in 2007.  Fifteen bull trout 
redds were observed in the upper portion of Kachess River in 2000, 14 in 2001, 16 in 2003, 8 in 
2004, 3 in 2005 and 22 in 2007.  No redds were observed in 2002 and 2006.  In Gold Creek, the 
average redd count from 1984 to 2007 was 17, with 6 redds observed in 2007 (Anderson 2008).  
In 2002 during an extensive survey of the Cle Elum watershed by the USFWS, a total of 26 bull 
trout were observed in the Cle Elum River, however no genetic samples were collected (Thomas 
2003).  Several recent years 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). 
 
Bull trout monitoring in the upper Yakima Sub-basin intensified after 1990 using standardized 
electrofishing surveys.  Cumulative results of the studies associated with the Yakima-Klickitat 
production project, few bull trout have been found in the mainstem Yakima, and very few in the 
North Fork Teanaway.  Cle Elum ranger district personnel observed three bull trout spawning in 
the Yakima River just above the confluence with Cabin Creek.  A single fish was reported 
caught in lake Easton in 2000 and a gravid female was caught in the Kachess River at the base of 
the dam during the WDFW’s telemetry stuffy.  WDFW Yakima Species Interaction Study Team 
(YSIS) found 95 bull trout in the North Fork Teanaway from 1998 to 2006 in their index reaches.  
A Forest Service coordinated survey in 2006 observed 5 fish (Reiss 2006).  One adult fish 
trapped in 1995 in Swauk Creek near the mouth, well below the National Forest boundary. Based 
on the chronically low numbers of fish encountered in the index reaches in the Upper Yakima 
Sub-basin, the status of the Yakama core population is considered to be “critical” by the 
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Washington Department of Fish and Wildlife (WDFW 1997). Bull trout populations in the Upper 
Yakima Sub-basin are not functioning properly. 
 
In the watershed adequate bull trout habitat is thought to have existed prior to development 
during the last century that altered stream and floodplain conditions.  Potential habitat is 
considered to remain in the Teanaway, but the majority of available habitat is considered 
marginal for bull trout use because of high fine sediment levels, higher than optimal water 
temperatures and low stream flow.   Bull trout populations in the North Fork Teanaway 
watershed are not functioning properly. 
 
Growth and Survival – Bull trout were historically found in most watersheds in the Naches and 
Upper Yakima sub-basins.  Existing populations in Kachess and Keechelus are isolated above 
dams and very few fish occur in other Upper Yakima sub-basin tributaries.  Existing local 
populations are maintained at very low numbers, are considered to be at risk and potentially 
unable to recover from disturbance events.  This population trait is considered not functioning 
properly. 
 
Life History Diversity and Isolation – Migratory bull trout in the Upper Yakima Sub-basin are 
present in some of the watersheds, but habitat degradation and disruption is preventing local 
populations from interbreeding.  Even though some migratory bull trout remain in this sub-basin, 
isolation and habitat alteration lead to a determination that the population is not functioning 
properly. 
 
Persistence and Genetic Integrity – Bureau of Reclamation 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 or two streams within each sub-
watershed (6th HUC).  Lake trout in Cle Elum Lake and brown trout in the Cooper River (Cle 
Elum River tributary) likely pose a an added threat to bull trout persistence in the Lake Cle Elum 
River system.  Bull trout populations in the Kachess and Keechelus watersheds are genetically 
similar (Reiss 2003).  These findings suggest connectivity existed between these drainages prior 
to the construction of barrier dams.  Bull trout in the Teanaway watershed appear to be 
genetically unique from other Upper Yakima populations suggesting this population may have 
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.  Very few bull trout have 
been found in the North Fork Teanaway watershed.  Persistence and genetic integrity traits of 
bull trout populations in the Upper Yakima Sub-basin are not functioning properly. 
 
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.  
Teanaway watershed critical habitat for bull trout is located on privately held lands within the 
watershed. 
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Steelhead – rainbow/redband trout (Onchorhynchus mykiss): 
The Mid-Columbia River (MCR) steelhead distinct population segment (DPS) was listed as 
threatened on March 25, 1999 (64 FR 14517) and their threatened status was reaffirmed on June 
28, 2005 (70 FE 37160).  This DPS includes all naturally spawned populations of steelhead (and 
their progeny) in streams from above the Wind River, Washington, and the Hood River, Oregon, 
upstream to, and including, the Yakima River, Washington, excluding steelhead from the Snake 
River Basin.  Seven artificial propagation programs are considered part of the DPS:  the Touchet 
River Endemic, Yakima River Kelt Reconditioning Program (in Satus Creek, Toppenish Creek, 
Naches River, and Upper Yakima River), Umatilla River, and the Deschutes River steelhead 
hatchery programs.  Major watersheds within this ESU include the Klickitat, Fifteen Mile, 
Deschutes, John Day, Umatilla, Yakima, and Walla Walla River Basins.  The Inter-Columbia 
Basin Technical Review Team (ICBTRT, 2007) identified 20 populations in four major 
population groups (Eastern Cascades, John Day River, the Umatilla Rivers/Walla Walla, and the 
Yakima River).  There are three extinct populations, the White Salmon and Crooked River 
populations in the Eastern Cascades major population group (MPG), and the Willow Creek 
population in the Umatilla Rivers/Walla Walla MPG. 
 
Subpopulation Size - Steelhead were historically abundant in the Yakima River basin.  Historical 
steelhead runs for the entire Yakima basin were estimated to range between 80,000 to 100,000 
adult fish (BPA, et al 1996).  Loss of spawning and rearing habitat, dam construction, land 
development and irrigation diversions have severely depressed the population in the upper 
Yakima drainage Steelhead access to Kachess, Keechulus, and Cle Elum drainages has been lost.  
Table 1 shows adult steelhead numbers passing Roza Dam annually from 1996 to August 2008 
along with spring Chinook salmon for comparison (YKFP 2007).  Steelhead numbers in the 
Teanaway watershed (5th HUC) and North Fork Teanaway sub-watershed (6th HUC) are low.  In 
the winter of 2002/2003, 24 of 115 radio tagged adults were tracked to the Teanaway watershed.  
Seven of which entered the North Fork including Jack, Standup and Stafford Creeks (Karp et al 
2003).  In 2004, 38 of 98 radio tagged adults were tracked to the Teanaway watershed.  15 
entered the NF Teanaway including Stafford and Standup Creeks (Karp et al 2005). Steelhead 
populations in Upper Yakima River drainage (4th HUC) are not functioning properly due to 
chronically low adult returns. 
 
Growth and Survival – Native rainbow/redband trout and migratory steelhead were historically 
found throughout the Yakima watershed.  Rainbow/redband trout populations currently exist 
throughout the Yakima watershed, in tributaries where the fish have access and populations are 
healthy.  Steelhead migration in the lower Yakima is beset with habitat problems that are 
detrimental to salmonids and favor native (i.e. northern pikeminnow) and non-native predators 
(i.e. smallmouth bass).  An average of 103 adult steelhead return yearly to the upper Yakima 
Drainage; this population is  not functioning properly. 
 
Life History Diversity and Isolation - Steelhead trout exhibit an anadromous life cycle.  They 
generally migrate to the ocean as smolts after spending one to four years in freshwater streams 
and rivers.  The fish then spend two to three years maturing in the ocean before returning to 
spawn in natal streams.  Unlike Pacific salmon, steelhead exhibit iteroparity (capable of 
spawning more than once), However kelting is very rare among Yakima sub-basin populations.  
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Adults returning to the Upper Yakima begin reaching Rosa Dam around October with numbers 
peaking in March and April.  Spawning typically occurs between December and June.  Juveniles 
exhibit a stream maturing ecotype with smoltification occurring between May and September in 
the Columbia River.  In the last twelve years, the number of adult steelhead reaching Roza Dam 
peaked in 2004 at 234 fish; since then, numbers have again fluctuated greatly from year to year, 
sustaining the determination that steelhead populations are not functioning properly. 
 
Table 1.  Roza Dam steelhead and Chinook salmon annual numbers* 
 

Year Number of 
Steelhead 

Number of  Spring 
Chinook salmon 

1996 91 1,576 
1997 21 1,399 
1998 46 766 
1999 16 883 
2000 17 11,161 
2001 156 11,199 
2002 218 8,704 
2003 131 1,935 
2004 234 10,101 
2005 66 5,602 
2006 117 3,757 
2007 58 1,977 
2008 169 4,095 

             * includes hatchery fish 
 
Persistence and Genetic Integrity – Steelhead numbers in the Upper Yakima are very low (see 
Subpopulation size).  Native redband trout have been found in Swauk Creek, which has had very 
little stocking, and in Stafford Creek, a tributary to the North Fork Teanaway (Proebstel et al 
1998).  These redband populations may provide a genetic reservoir for the native steelhead 
population.  Without sufficient research to assure genetic integrity within resident 
Rainbow/Redband trout populations and considering the low anadromy numbers this population 
characteristic is believed to be not functioning properly. 
 
Steelhead Critical Habitat 
 
NMFS designated Critical Habitat for MCR steelhead on January 2, 2006 (September 2, 2005; 
70 CFR 52630).  The designation includes the mainstem Teanaway River, West, Middle and 
North Fork Teanaway River and the following tributaries to the NF Teanaway River:  Bear 
Creek, DeRoux Creek Dickey Creek, Indian Creek, Jack Creek, Jungle Creek and Standup 
Creek.  
 
Primary constituent elements consist of the physical and biological elements identified as 
essential to the conservation of the species in the documents designating critical habitat.  These 
PCEs include sites essential to support one or more life stages (sites for rearing, migration, and 
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foraging) and contain physical or biological features essential to the conservation of the species, 
for example, spawning gravels, water quality and quantity, side channels, and forage species. 
 
NMFS identified six specific types of sites and their associated features.  Critical habitat includes 
the stream channels within the proposed stream reaches, and includes a lateral extent as defined 
by the OHWL (33 CFR 319.11). 
 
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 their 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 NMFS to develop measures that minimize damage to EFH. 
 
Chinook Salmon and Coho Salmon EFH:  The watershed contains suitable existing and historic 
essential freshwater habitat for Chinook and coho. 
 
Westslope Cutthroat Trout (Oncorhynchus clarki lewisi): 
 
Westslope cutthroat trout are on the Region 6 Sensitive Species List.  They occur throughout the 
upper Yakima River Basin.  The origin of westslope cutthroat trout in the upper 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 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 in the Teanaway watershed.  However, the study did find five out of the 
ten streams sampled contained genetically pure westslope cutthroat trout.  This finding supports 
earlier suggestions (Behnke 1992, Probstel and Noble 1994) that the range of westslope cutthroat 
extends into central Washington westward to the Cascade crest which would indeed include the 
Teanaway watershed. 
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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 (the next drainage to the north of Jack Creek in the North Fork Teanaway subwatershed).  
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 variant 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 upper Yakima watershed (Howell et al 2003). 
 
 
Description of Environmental Baseline and Biological Requirements 
 
A.  Water Quality 
 
Water Temperature   
Numerous natural and management conditions affect water temperature.  Natural physical 
conditions that influence water temperature include the elevation and aspect of a drainage basin, 
storage potential, soil type, etc.   Management actions that influence water temperature include 
large tree removal next to streams, which increases solar radiation reaching the water surface; 
ground based yarding which can both compact soil and develop additional drainage features 
which singly or in combination accelerate water transport and reduce storage; and road 
construction which can increase drainage networks, simplify channel characteristics, and reduce 
a watershed’s ability to retain water in late summer.  We focus on vegetation removal for this 
indicator as the State of Washington emphasizes effective shade, and because road and soil 
conditions are addressed elsewhere in the baseline. 
 
The North Fork Teanaway and its tributaries on National Forest lands have been designated by 
Washington State’s Department of Ecology (Ecology) as core summer habitat water bodies.  The 
North Fork is currently listed on the state’s 303d list as “water quality impaired” for water 
temperatures.  Ecology completed a TMDL technical report, “Wenatchee National Forest Water 
Temperature Total Maximum Daily Load” in 2003 (Whiley et. al, 2003).  This report establishes 
the temperature pollutant reductions necessary (allocations) to achieve the water quality standard 
for a particular stream channel classification and site potential vegetation.  The North Fork 
Teanaway River and its tributary streams have a TMDL Allocation Effective Shade ranging from 
43-70% depending on vegetation group and stream classifications.   These values are the 
minimum percent of effective shade, considering topography, channel morphology and dominant 
overstory vegetation necessary to reduce water temperatures to the water quality standard.  The 
USFS and Ecology are the two principal agencies involved in this TMDL and with its 
subsequent implementation and monitoring activities. Establishing this partnership is a joint 
memorandum of agreement signed in 2000. In addition, and crucial to the implementation of this 
TMDL, is current direction under the Wenatchee National Forest Plan (as amended by the 
Northwest Forest Plan) regarding riparian vegetation throughout the Wenatchee National Forest.  
 
The framework for the implementation of this TMDL is based on the amended Wenatchee 
National Forest Plan specifically the Aquatic Conservation Strategy, a major component of the 
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plan that applies to all riparian reserves on National Forest System lands. Forest plan standards 
and associated riparian protection levels contained within the plan, serve as a benchmark for 
design of the TMDL assessments and are fundamental components of the TMDL 
implementation. 
  
The Cle Elum Ranger District has monitored water temperatures within the North Fork 
Teanaway Sub-watershed for the past 10 years.  Within the last 8 years, we have refined 
sampling to develop a longintudinal temperature profile beginning at DeRoux Creek and 
extending downstream to Stafford Creek confluence (2007 data not included in table).Results 
from this monitoring indicate water temperatures levels exceeding the State of Washington’s 
Department of Ecology standard for core summer habitat for water bodies, including the 
mainstem North Fork Teanaway and some tributaries (see Table 2).   
 
Table 2.  Summary of Cle Elum Ranger District Water Temperature Monitoring Data in the N. 
F. Teanaway Watershed. 
 
Sampling Sites # of Days/Year of Water Temperature Standard Exceedance (61deg.F) 
 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 
N. Fk Teanaway 
at DeRoux  

- - 0 - 0 0 0 0 0 - 0 

N. Fk  below ford 
on 120 rd.  

- - - - - 0 0 19 9 - - 

N. Fk below 
Beverly 

- - - - 0 1 0 40 22 - - 

N. Fk  at Stafford 
Crk. Confl. 

7 3 42 - 26 31 31 61 34 49 44 

Beverly Creek - - - - 0 - - - - - 0 
Johnson Creek - - - - 0 - - - - - - 
Jungle Creek - - - 0 - 11 - - - - - 
Stafford Creek - 2 29 19 12 0 - - - - 30 
Standup Creek 7 - - - - - - - - - 1 
Bear Creek - 0 - 0 - - - 0 - - - 

Gray boxes with a dash indicate no data was collected in that location for that year. 
 
Riparian vegetation canopy closure (shade) directly influences the delivery of short-wave 
radiation to water surfaces, which increases water temperatures.  Road locations in valley 
bottoms within Riparian Reserves  remove portions of overstory and increase thermal radiation 
reaching the stream.   Some road locations in the Teanaway have removed vegetation and 
increased the amount of sunlight reaching the stream.  Roads on NFS lands with related canopy 
reduction include  FS Roads 9737-000, 9701-000, and 9703-000. These roads sustain unnatural 
canopy openings next to streams, and reduce shade potential along extensive portions of the 
Riparian Reserve of the North Fork, Stafford Creek and Jungle Creek.  The 9738 road in the first 
1.3 miles along Jack Creek as it crosses private land has also reduced shade potential along the 
stream. 
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Elevated sediment loads in streams have also been identified as a factor which contributes to 
elevated water temperatures (DOE, 2000), however, the influence of this particular factor is 
limited to those reaches where sediment deposition occurs; affecting the channel’s width-depth 
ratio.  While some North Fork Teanaway stream reaches would respond to increased sediment 
loads and expected channel widening, the majority of streams in the watershed function as 
transport channels and would not be affected by sediment loads as related to temperature 
increase.  Overall, the data suggests that past management and current road locations likely 
exacerbate summer high temperatures in some of the lower reaches on NFS lands, and therefore 
temperature is considered to be Functioning at Risk in the North Fork Teanaway. 
Downstream of NFS lands, temperatures are considered Not Functioning Properly in late 
summer months because of channel manipulation, loss of riparian shade, and water withdrawals.   
 
Suspended Sediment/Intergravel DO/Substrate:   
Fine sediment loads, using turbidity as a surrogate, have been evaluated qualitatively during 
spring bankfull snowmelt runoff events.  Turbidity measurements, expressed in nephlometric 
turbidity units (NTUs), have varied between the three HUC 6 subbasins, with N.Fork Teanaway 
and Stafford consistently measuring in the 15-20 NTU range, while Jungle Creek, a drainage that 
contributes to the 6th HUC N. Fork Teanaway, has been measured at two to four times those 
values.  With the exception of Jungle Creek Measurements, we consider the NTU’s measured at 
run-off to be low.  Observations of erosion events indicate that the annual sediment production 
from outside of the channel (roads and hillslope) is relatively low on NFS lands in the Teanaway.  
The watershed is properly functioning for suspended sediment in the North Fork Teanaway.    
 
The USFS has not collected total turbidity measurements for the Teanaway watershed (5th HUC) 
where it enters the Yakima River, nor have we sampled fine sediment in the mainstem off NFS 
lands.   High concentrations of fine sediment have been observed in the lower Teanway after rain 
and snowmelt events.  Suspended sediment loads in the Teanway during these run-off events 
reduce mainstem Yakima River visiblility of 3-4ft above the confluence to less than 1 foot below 
the confluence with the Teanaway.  Therefore, we consider the Teanway to be functioning at 
risk.  
 
We have not collected intergravel dissolved oxygen measurements in any of the three forks of 
the Teanaway.  We have collected bedload in riffles using McNeil Core Sampling methodology 
to measure percent fines.   Values in the N.F. Teanaway are listed in Table 3, which when 
compared to values listed in the MPI (12, 12-20- over 20% for .85mm particles), the Teanaway 
on NFS lands is properly functioning. 
 
Table 3.  North Fork Teanaway sediment monitoring. 
 
 2001 2002 2004 2005 2006 2007 
Reach 1 22.52% 9.31% 18.10% 9.80% 10.37% 8.87% 
Reach 2 10.56% 13.30% 14.61% 6.77% 6.98% 4.92% 
Reach 3 9.51% 19.65% 15.90% 7.70% 7.17% 5.64% 
 
Dominant substrates in the North, South and West Fork Teanaway Rivers along with their 
tributaries are cobble, gravel and small boulder (USDA Forest Service, unpublished reports and 
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data, 1992-2006).  The heterogeneous mixture of substrate found in the 6th HUC watersheds and 
the suspended sediment indicator determination indicate that the substrate is also functioning 
appropriately on lands managed by the USFS.   
 
Chemical Contaminants/Nutrients:   
The watershed is properly functioning.  A review of the most recently available Washington 
State Water Quality Assessment Report (2004 303(d) list of impaired waterbodies) did not list 
any chemical contaminants or high nutrient loading for any waterbody in the watershed. 
 
The USFS has conducted no sampling for chemical contaminants or nutrients in North Fork 
Teanaway, Stafford Creek, Jungle Creek, Jack Creek or any of their tributary streams. 
 
B.  Habitat Access 
 
Physical Barriers:  
On NFS land, the N. Fork Teanaway road has culverts that cross Indian Creek and Jack Creek 
both of which prevent upstream fish migration.  Kittitas County Conservation District is 
currently leading an effort to replace these undersized culverts with open bottomed culverts by 
summer 2008.  On private lands bordering the Teanaway River several anthropogenic features 
contribute to restrict movement of juvenile and adult fish.  Some screens on irrigation diversions 
along the Teanaway River are inefficient at bypassing juvenile fish due to inadequate mesh size 
and poor approach velocities.  These irrigation diversions also create extremely low flows or dry 
channels, particularly in the lower river (WDFW, 1997).  The Bureau of Reclamation is currently 
attempting to lease and/or by water rights in the Teanaway sub-basin (5th HUC).  They have been 
able to lease approximately 60-70% of the water rights.  The water is then left in the river for fish 
habitat (Smith 1998).  A culvert on Standup Creek, which was a passage barrier, was removed in 
2005 reopening approximately 2 miles of habitat.  Considering the combination of physical 
barriers on and off NFS land, the sub-basin was determined to be not functioning properly. 
 
C.Habitat Elements 
 
Large Woody Debris:     
Vegetation conditions along the mainstem Teanaway River and lower portions of the three forks 
have been altered over most of the past century.  Portions of the mainstem and lower tributaries 
were thought to historically have sparse riparian forests or no forest cover at all (Boise Cascade 
Corp, 1996).  Additionally, site conditions the lower Teanaway do not favor tree growth.  We 
hypothesize that most trees available in the lower watershed during settlement were logged, and 
subsequent livestock grazing restricted riparian recruitment.  To facilitate floating logs down the 
Teanaway, log jams were likely removed, reducing existing in-channel wood.  Recruited woody 
debris continues to be removed from these channels when facilities and property are thought to 
be threatened. 
 
The Teanaway Watershed Analysis conducted by Boise Cascade Corp (1996) reported that large 
woody debris (lwd) was consistently lacking in fish-bearing stream channels.  The primary cause 
of the deficiency was found to be past timber harvest, which removed potential lwd sources of 
recruitment.  Livestock grazing appears to have limited the success of young conifers growing 
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within riparian areas.  In some areas, riparian vegetation had been replaced with brushy 
vegetation after the removal of trees. 
 
Stream surveys of all three forks of the Teanaway and several tributary streams conducted by Cle 
Elum RD personnel were found to be below Forest Plan standards for woody debris (Cle Elum 
RD, unpublished reports 1992-1997).  Roads accessing mines in the headwaters of the North 
Fork and a mine and sawmill in the Middle Fork have existed since the early part of the 20th 
Century (Teanaway Watershed Analysis 1999).  Clearing for road construction and maintenance 
along with logging may account for the lack of woody debris in the Middle and North Fork 
Teanaway Rivers. The Teanaway watershed is not functioning properly for large woody debris. 
 
Pool Frequency & Quality: 
We have not collected data for pool frequency and quality in the mainstem Teanaway downstream of NFS 
lands.  However, based on the level of observed channel disturbance and a lack of LWD sources, we 
hypothesize that pool frequency and quality are diminished.  A large portion of the mainstem has been 
channelized for road construction and flood control efforts.  Channelization has prevented the river from 
moving laterally across its floodplain and reduced the natural development of channel sinuosity and the 
opportunity for pools to scour at river bends.   
 
The Boise Cascade Teanaway Watershed Analysis report (1996) found that holding pools in the lower 
North Fork Teanaway watershed were present in most segments and their abundance was for the most 
part fair.  Fair is described in the Washington Forest Practices Watershed Analysis manual (v.3, 1995) as 
being 40 to 55 % pool habitat.  For pool frequency, fair is described as one pool for every two to four 
channel widths.  Cover was rated for the most part poor to fair, with two segments rated as good. 
 
Cle Elum Ranger District surveyed pool frequency for the three forks of the Teanaway (Cle Elum RD, 
unpublished reports 1992-1997).  Results were below Wenatchee Forest Plan Standards and did not meet 
values described by USFWS Matrix of Pathway Indicators (Table 8).  The Forest Plan standards in low 
gradient streams (<2%) will maintain 1 or more primary pools for every 3 channel widths.  Bedrock 
controls are a major pool forming element in these watersheds and large pools are usually associated with 
bedrock.  On National Forest, there is little management activity in the Middle and West Fork Teanaway 
that would reduce the potential for wood recruitment, therefore we expect wood levels in the channel, and 
resulting pools to increase over time..  Due to low lwd levels, currently the watershed is functioning at 
risk for pool frequency and quality. 
 
Large Pools: 
Based on stream survey information available for the three forks of the Teanaway River, pools over one 
meter deep are found in each reach but they occur infrequently (Boise Cascade Corp., f1996; Cle Elum 
RD, unpublished reports 1992-1996).  Large pools observed in the three forks were typically formed by 
bedrock controls.  We hypothesize LWD loss and channelization in the in the lower river have reduced 
the number of large pools.  Irrigation diversions and resulting water removal during late summer in the 
lower watershed also likely reduce the quality of large pools.  Based on the low number of large pools 
found in the watershed, the Teanaway watershed is functioning at risk. 
 
 
 
Off-Channel Habitat: 
Large portions of the mainstem Teanaway have been channelized for road construction or flood control, 
reducing the ability of the river to meander and produce/maintain side channels, ponds and wetlands.  A 
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limited amount of off-channel habitat still remains in low gradient stream reaches (Table 6).  Off-channel 
habitat is not functioning properly.   
 
Refugia: 
Based on expansive physical alteration of the Upper Yakima Sub-basin, we have analyzed refugia at the 
4th field.  Throughout most of the sub-basin, refugia has been nearly eliminated by factors including 
floodplain conversion, channelization, turn-piked roads and highways, water diversions and development 
associated with urbanization.   Within the Teanaway watershed (5th HUC), particularly the Middle Fork 
Teanaway sub-watershed (6th HUC) some cold water refugia remains.  However, bull trout have not been 
found in the Middle Fork in recent surveys.  Overall, coldwater sources found in the headwaters of some 
sub-watersheds are offset by a lack of connectivity between drainages within the sub-basin, therefore 
refugia is rated as not functioning properly. 
 
D.  Channel Conditions & Dynamics 
 
Width/Depth Ratio: 
Width to depth (W/D) ratios have been measured in several tributary streams within the North 
Fork Teanaway subwatershed and generally appeared to be within the expected range of 
variability, based on relationships between bankfull width and mean annual discharge (Leopold 
et al, 1995).  There is no data on W/D ratios off NFS land available for this indicator.  There 
were localized channel segments where channel cross-sections had experienced degradation 
caused by livestock grazing, stream crossings, trail and road proximity (Jungle Creek and Jack 
Creek), previous large woody debris removal and past skid road locations along small streams. 
 
Along the Middle Fork Teanaway some perennial streams flow from confined channels on steep 
slopes (40-60%) and develop alluvial fans when channel gradients lessen to 15-30%.  Past LWD 
removal on these fans has led to confinement and incision of some fan channels.  This 
contributes to widened bankfull widths and higher W/D ratios (Schumm, 1969).  Jungle Creek, 
downstream of USFS lands has had major alteration to channel and floodplain geometry.  Jungle 
Creek width/depth ratios are not functioning properly.  A dairy farm was once located in the 
large meadow near the confluence of Jack Creek with the North Fork Teanaway River (J. Jones, 
2009 personal communication) where the channel has become severely degraded.  Altered 
width/depth ratios are generally small, limited within several dozen meters where disturbances 
have occurred on NFS lands.  The Teanaway watershed on NFS lands is functioning at risk. 
 
Streambank Condition: 
Streambank conditions are varied throughout the North Fork Teanaway subwatershed.  Historic 
logging, stream cleanout, road and railroad grade locations, disbursed recreation, livestock 
grazing and unauthorized firewood cutting along streambanks are the primary anthropogenic 
disturbances that have occurred or are occurring in the Teanaway watershed.  These activities 
have removed or weakened vegetative root mass, reduced energy dissipation, increased stream 
power and consequently increased bank instability.  The lower reach of Jungle Creek has 
extensive channel downcutting and severe bank erosion related to road construction over historic 
railroad grades.  Road locations in upper Jungle Creek have also caused extensive bank erosion.  
Jack Creek also has extensive channel downcutting from its confluence with North Fork 
Teanaway River to the North Fork Teanaway county road.  A dairy farm once was located in the 
large meadow at the confluence of Jack Creek and North Fork Teanaway River.  Streambanks 
along lower Jack Creek have been impacted by livestock grazing and the close proximity of 
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Road 9738 to the channel in the first mile of the road from the junction of the North Fork 
Teanaway Road. 
 
The North Fork Teanaway has a naturally high sediment load and frequent inputs of large woody 
debris, channel migration, channel avulsions, and in-channel bank erosion is considered 
relatively frequent and natural.  Alluvial fans along the North Fork are moderately to deeply 
incised by unnamed perennial streams.  While these fans represent areas of natural streambank 
instability, past logging practices and existing road crossings have moderately increased fan 
instability.  Road prisms on FS Roads 9737-000 (N.Fk Teanaway), 9737-112 (Beverly Creek), 
9701-000 (Jungle Creek), 9703-000 (Stafford Creek), 9703-112 (Standup Creek) and 9738 (Jack 
Creek) have constrained channels.  The impact of these disturbances is minor in the context of 
the 5th HUC watershed.  Streambank condition in the Teanaway watershed and Jack Creek is 
considered functioning at risk.   
 
Floodplain Connectivity: 
Road and railroad construction and diking of channels for flood control has confined a large segment of 
the mainstem Teanaway.  Railroad spurs were also constructed along the valley bottoms of Jungle Creek, 
Stafford and the North Fork Teanaway as long as a century ago.  These grades constrained the cross-
sectional area of the floodplain, reduced or eliminated channel migration, and stream channels have 
degraded  into the floodplain deposits.  Subsequently, forest road construction followed many of those 
railroad grades and alignments. During the past 10 years, restoration efforts have been aimed at 
eliminating road segments and campsites that occupy floodplains and affect connectivity, but several 
system road segments still exist which confine Jungle, Stafford and the North Fork Teanaway.    
The majority of roads in the Teanaway watershed are located within riparian reserves.  Past grazing 
compacted some sensitive wet soils in riparian meadows however, current grazing use in riparian areas on 
NFS land is minimal.  Additionally reduction of beaver activity in the watershed from historical levels has 
likely contributed to channel downcutting and loss of floodplain connectivity (USDA 1998).  Based on 
these factors, the Teanaway on NFS lands is functioning at risk.  The mainstem downstream of NFS is 
considered to be not functioning properly. 
 
E.  Flow/Hydrology 
 
Change in Peak/Base Flows: 
The hydrograph for North Fork Teanaway typically exhibits a biannual peak discharge with the 
traditional snowmelt runoff peak occurring in mid to late May.  The second peak occurs in those 
years with rain-on-snow storm events which generate discharges which frequently exceed the 
annual peak flood.  Glaciated topography in headwater streams and numerous rock outcroppings 
make North Fork Teanaway flashy by nature. 
 
Historical logging in some drainages removed LWD from tributary streams and floodplains.  
Many 1st and 2nd order streams have yet to recover and continue to contribute accelerated runoff.  
Degraded conditions in some North Fork headwater alluvial fans may accelerate run-off and 
contribute to an increase in timing of peakflow discharges, but not likely affect the magnitude of 
the peak. Past management activities are suspected to exacerbate low flow conditions in drought 
years. On NFS lands, the Teanaway is currently functioning at risk. 
 
Drainage Network Increase: 
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Few roads or management related headwater disturbances have occurred in the watershed that 
are sufficient in scale to increase or extend the drainage network.  Road locations along valley 
bottoms and lower slopes typically are located on flat or lower gradient slopes and bisect streams 
perpendicular to flow paths when they are not running parallel to the stream.  Specific locations 
where small changes may be occurring include Jungle Creek and Standup Creek.  In these 
locations storm and snowmelt runoff from hillslopes is being intercepted on road surfaces and 
routed more efficiently to streams or culvert inlets.  Additional crossdrains or road surface 
drainage features would address these localized problems.  In the context of the 5th HUC 
watershed scale we believe the Drainage Network to be properly functioning. 
 
F.  Watershed Conditions 
 
Road Density and Location: 
Road densities are low, when evaluated at the HUC 6 scale with an average across the watershed 
of 0.5 miles per square mile.  However a relatively high percentage of these roads occupy valley 
bottoms and floodprone areas.  Table 8 below summarizes these conditions: 
 
Table 8.  Teanaway Watershed Road Density 
 
HUC 6th  Area (sq.mi.) Road Miles Road Density % in Riparian 
Jungle Creek 7.4 9.2 1.2 45.7 
N.Fk Teanaway 26.2 12.4 0.5 79.1 
Stafford Creek 22.2 5.6 0.3 82.1 
Totals  55.8 27.2 0.5 68.4 
 
Although overall road densities are low in sub-watersheds on NFS lands, road locations within 
riparian reserves are affecting stream processes and alternately cause aggradation, degradation, 
channel simplification, etc. (see Table 7, % in Riparian).  Therefore the watershed is functioning 
at risk. 
 
Disturbance History: 
Historic disturbances within the watershed are many and extend over at least a century of human 
occupation.  Disturbances range from natural and human caused fires, intensive sheep grazing 
throughout the late 19th and early 20th century, localized hard rock mining in the headwaters, 
logging and the associated logging systems which include horse, railroad, splash dam log drives, 
followed by mechanized logging equipment and road construction from the early to late 20th 
century.  In addition, human occupation and settlement on private lands within the National 
Forest, and on US Government land leased for 13 summer homes, continue to this day along the 
North Fork Teanaway.  A special use permit for an outfitter/guide operation along Eldorado 
Creek, in the North Fork Teanaway, results in soil compaction and vegetation change with a 
Riparian Reserve, associated with disturbances from camp structures, foot traffic, stock animals 
and vehicle parking. 
 
Within the last decade, logging on USFS managed lands in the North Fork Teanaway had 
ceased, with the last timber sale occurring in the Jack Creek drainage (Moonbeam Timber Sale) 
in 1992.  Prior to that, timber sales had occurred on USFS in the late 1950’s, and throughout the 
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1970’s.  More recently, road building and logging on private industrial lands has continued in 
tributaries such as Jungle Creek, Stafford Creek and areas within the watershed.   
 
For the past 6 years, considerable success as been achieved in containing and shrinking the 
footprint of watershed disturbance.  However, the Teanaway watershed has been heavily 
impacted by management activities and is currently not functioning properly.  
 
Riparian Reserves: 
The riparian reserves are functioning at risk in the upper watershed above the Forest Boundary 
and not functioning properly in the lower watershed due to roads, recreation, development and 
logging.  Roads located within the riparian reserves have removed vegetation and likely affect 
micro-climate.  Recreation in the form of ORV trails and stream crossings, dispersed and 
developed campgrounds and trails are located within the riparian reserves.  More than ten private 
cabins are located along the North Fork Teanaway (1996 North Fork Teanaway River Report).  
Timber harvest has occurred close to streams on private and Forest Service lands.  The Middle 
Fork Teanaway is currently impacted only by trails so the riparian areas should be recovering.  A 
number of trails are in need of rehabilitation but the fish habitat problems with the trails are 
minor compared to the roads and other development in the North Fork and mainstem Teanaway. 
 
Disturbance Regime: 
High gradients, steeply dissected and glaciated landforms in the upper watershed, few lakes, 
ponds and wetlands to buffer flows, result in a naturally flashy runoff pattern with a short lag 
time in the Teanaway watershed.  Steep highly dissected slopes in combination with unvegetated 
aspects combine to reduce the risk of large scale wildfires moving across the watershed.  
However, there are areas along the west slope of the Teanaway Ridge which have a combination 
of vegetation continuity and fuel loading that could carry fire across a relatively wide band, north 
and south, and into the Swauk watershed (USDA 1998). Landscape sized wildfires have been 
absent from the watershed since 1914, due largely to fire suppression efforts.   
 
Large ancient landslides in the Teanaway are no longer active at large scales. Trail and road 
locations constructed across these features increase the risk of localized shallow landslides.  
Localized shallow rapid failures are common throughout the watershed in both managed and 
unmanaged areas.  Deep seated slope failures have also occurred.  A deep seated failure occurred 
in upper Jack Creek when bedrock hollows with deep soils failed.  This occurred after a timber 
sale and may have been associated with that management.   
 
Historic timber harvest and stream cleaning throughout the watershed have reduced the capacity 
of the stream network to absorb energy.   This accentuates the naturally flashy runoff regime, and 
is expected to result in less sediment storage throughout its channel length and less pool and side 
channel forming woody debris accumulations (USDA 1998). Roads constraining streams, along 
with flood control structures to protect property, further limit the ability of the Teanaway to 
respond to environmental disturbances. In the past 90 years there have been approximately 18 
floods of magnitude enough to cause property damage on a watershed scale.   
 
In summary, frequent floods occur in part because of anthropogenic activities in the watershed; 
channel response to environmental disturbance is unpredictable and often different from 
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expected natural channel function, miles of low gradient channel have been simplified; and risk 
of catastrophic fire has increased in portions of the watershed.  The Teanaway watershed is not 
functioning properly for disturbance regime. 
 
Summary/Integration of all Species and Habitat Indicators 
 
Bull Trout 
Of all the salmonids, bull trout are most likely to persist in higher elevation, cold water 
watersheds with low road densities (Rieman et al, 1997). High stream temperatures, minimal 
refugia, lost off-channel habitat, low lwd levels, road constriction on fish bearing streams, and 
simplified channels synergistically reduce the quantity and quality of habitat in the Teanaway for 
use by bull trout.  At a sub-basin scale, connectivity has been almost completely severed between 
remnant local populations in the Upper Yakima.  Finally, very few bull trout observations have 
occurred in the Teanaway in recent years.  Habitat conditions are not expected to improve 
dramatically in the next 5 to 10 years, therefore bull trout in the Teanaway and the UpperYakima 
Subbasin are Not Functioning Properly when population characteristics are integrated with 
habitat conditions. 
 
Steelhead 
Steelhead migration to the Teanaway in the Upper Yakima Subbasin is problematic: native and 
introduced piscivores affect juvenile migration, passage issues at Roza affect both upstream and 
downstream migration and stream temperatures in the lower Yakima affect migration.  Within 
the Teanaway, stream channels have been simplified, refugia is minimal, off-channel habitat is 
lacking,  flow conditions are modified, and loss of stream complexity synergistically combine to 
reduce quality of habitat available for spawning and rearing.  Habitat conditions are not expected 
to improve dramatically in the next 5 to 10 years, therefore steelhead in the Teanaway and the 
UpperYakima Subbasin are Not Functioning Properly when population characteristics are 
integrated with habitat conditions. 
 
 


