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Executive Summary 
 

The Little Naches River drainage (hereafter referred to as the watershed in this document) encompasses 95,547 acres.  
Major tributaries in the watershed include Crow Creek, Quartz Creek, Bear Creek, and the South, Middle, and North 
Forks of the Little Naches River.  The watershed contains approximately 9,480 acres of private land inholdings 
within the Okanogan-Wenatchee National Forest.  The watershed is located in the central Cascade Mountains of 
Washington State within the Naches River Subbasin. The Naches River is one of three subbasins within the Yakima 
River Basin.  The watershed contains steelhead and bull trout, both of which are listed under the Endangered Species 
Act (ESA).  Other fish species present include spring Chinook salmon, coho salmon, westslope cutthroat trout, 
redband trout, rainbow trout, and other non-game fishes.  The aquatic restoration plan for this watershed analyzes 
existing aquatic and riparian data and strategically displays an active and passive restoration approach.  Factors that 
limit aquatic productivity and diversity within the watershed are water quality, fish habitat, and forest health.   Risk 
to future productivity includes conversion of private forest lands and floodplains to recreational property uses. 
 
Fish habitat and water quality have been degraded by past management activities.  Habitat degradation includes 
reduced channel complexity, river diking, reduced floodplain connectivity, road protection rip-rap, low pool quality 
and quantity, lack of spawning gravels, and some partial fish passage barriers.  Water quality parameters affected 
include increased stream temperatures and elevated fine sedimentation.  Specific management activities that have 
directly degraded water quality and fish habitat include road construction within riparian areas, timber harvest of 
large trees in the riparian area, instream large wood removal, suction dredge mining, and heavy recreation use within 
floodplain habitat.  Riparian forest has been impacted by roads, past mining impacts, past timber harvest, noxious 
weeds, and fire exclusion.  One result of riparian impacts is reduced future large wood recruitment to floodplains and 
streams – a primary structural component in mountain stream systems that develops and maintains high quality pool 
habitat and off channel fishery rearing habitat. 
 
Over the past century, fire exclusion, patch clear cutting, and selective logging of large diameter overstory trees in 
the moist vegetation type have resulted in a dense, disease-prone understory of shade tolerant trees.  Fire exclusion 
and past harvest methods have changed the composition and structure in the dry forest community from fire resistant 
species to fire intolerant tree species.  In addition to having a high risk of infestation by invasive species, montane 
meadows in the Little Naches watershed are undergoing a recent and rapid invasion by conifers.   

 
Active restoration opportunities are summarized in Table 1.  Total estimated cost for these high priority activities is 
$28,181,000.   High priority projects are floodplain road relocation/removal, channel complexity restoration, 
transportation management (road improvement, storage, retention, or obliteration), acquisition of private land 
holdings in the watershed, floodplain recreation management, upsizing culverts to improve capacity and aquatic 
organism passage, floodplain large wood supplementation, and removal of non-native plant species within riparian 
areas.  Passive opportunities include support to vegetation restoration planning and implementation, mining violation 
enforcement, annual transportation management, and floodplain recreation management.   Combined passive and 
active opportunities will be the focal point for at least two decades.   
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Photo 2.  Spawning Spring Chinook Salmon, Little Naches River 
 
Completion of priority work will set the watershed on a path towards achievement of landscape restoration goals.  
Cooperative planning and implementation with the public and partners will be necessary to generate understanding 
and support for the restoration work.  Additionally, cooperation can increase external partner funding, and accelerate 
restoration implementation.  The Yakama Nation considers this watershed a high priority for active restoration of 
aquatic habitat.  The Yakama Nation and has partnered with the Forest Service conducting active restoration and long 
term habitat monitoring in the watershed for nearly 20 years, and are proponents of additional aquatic habitat 
restoration.  Recently they have been formulating restoration proposals in the watershed to improve habitat for native 
fisheries.  Completion of the projects listed in this report will have immediate short-term benefits such as fine 
sediment reduction, better fish passage and improved fish habitat.  The long-term benefit of many of the active 
restoration projects will allow more natural processes to re-establish and become self sustaining within the 
watershed. 
 
The following four appendices (water quality, fish habitat, wildlife habitat, and forest health) are supporting 
documentation for this report and provide in-depth discussion regarding existing conditions, active and passive 
restoration and prioritization of projects depicted on tables and maps.   
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Aquatic Restoration Plan 
 

Little Naches River Watershed 
 
 
 
I.  The Regional Watershed Restoration Strategy 
 

This plan tiers to the Regional Watershed Restoration Strategy goals of restoring high priority water and fish 
watersheds with a combination of active and passive restoration strategies.  This plan identifies aquatic restoration 
opportunities on National Forest lands within the Little Naches River watershed for the improvement and recovery of 
water quality, fish habitat, wildlife habitat, and forest health.  The Little Naches River watershed was selected as high 
priority for restoration on the Okanogan-Wenatchee National Forest, based on the high need for restoration here, the 
high potential for aquatic habitat improvement, and high potential to implement specific recovery actions identified 
in the Yakima Basin Steelhead Recovery Plan.  Active restoration includes the usual suite of projects associated with 
watershed restoration – road upgrades, fixing erosion problems, instream habitat improvement, and restoring river 
floodplain connectivity.  Passive restoration is vegetation recovery and growth following active restoration project 
with substantive and effective monitoring by fish biologists and hydrologists.  
 
The analysis for this plan has been an interdisciplinary team effort (fisheries, hydrology, wildlife, and forest health 
management) with planned review from Federal, State, and local agencies, the Yakama Nation, and public 
involvement.  Existing watershed analysis, water quality restoration plan, steelhead recovery plan, road analysis, 
stream and fish surveys, and existing aquatic and riparian data have been utilized to determine the current condition 
and present needs for the watershed.  This plan provides a listing of projects, potential partners, a timeline, and 
estimated costs that restoration specialists, decision makers, and grant writers may use in promoting a team and 
interagency approach to improvement of aquatic resources in this watershed.  Partnerships are an essential element of 
the implementation of this plan.  Restoration, through cooperative work and supplemental external funding will more 
than double restoration outputs and increase restoration success in this watershed.   
 

II. The Little Naches River Watershed at a Glance 
 

The Little Naches River watershed (the watershed) encompasses 95,547 acres in the Cascade Mountains in central 
Washington within the Naches River sub-basin, and has been identified as a priority watershed for restoration.  Land 
ownership of the watershed includes the Okanogan-Wenatchee National Forest (86,017 acres, 91%), and private land 
(9,480 acres, 9%).  Annual range of precipitation is approximately 40 -100 inches within the watershed.  Important 
fish-bearing streams in the watershed are the mainstem Little Naches River, the North, Middle and South Forks of 
Little Naches, and three principal tributaries:  Crow Creek, Quartz Creek, and Bear Creek.  This watershed contains 
three anadromous fish species (spring Chinook salmon, coho salmon, and summer run steelhead trout), and four 
resident salmonids (rainbow, cutthroat, bull, and brook trout).  Middle Columbia River (MCR) steelhead and 
Columbia River bull trout are listed as threatened under the Endangered Species Act (ESA). MCR steelhead Critical 
Habitat is designated in the mainstem Little Naches, North Fork Little Naches, South Fork Little Naches, Bear, 
Blowout, Crow, Quartz, and Mathew Creeks.  
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Watershed Vicinity Map 
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III. Past Restoration 
 

Past restoration in the watershed has included road rehabilitation and closure, culvert replacement/upsizing for fish 
passage, riparian restoration in campsites, streambank stabilization structures, instream LWD supplementation, 
instream fish habitat enhancement, and riparian planting.  Past restoration projects have been accomplished with 
appropriated funding and with the help of various partners (Yakama Nation, U.S. Fish and Wildlife Service, and 
Yakima County Title II funds).  Partners have provided support, linkage to the community and access of additional 
funding sources not readily accessible to the FS.  Through active and passive restoration, measurable improvements 
to instream LWD and fine sediment levels have been documented. 
 
IV. Looking Ahead to Future Restoration 
 
Active Restoration 

Opportunities for restoring the major aquatic limitations within the watershed are summarized as an entire group 
within the watershed in Table 1, below.  These opportunities described in Table 1 will be the focal point during for 
several years to restore the Little Naches watershed.   With these projects completed, the watershed will be 
progressing towards recovery.  Successful restoration will minimize the negative effects of permanent roads and 
facilities on aquatic and riparian habitats in the watershed.   
 
River reaches within the Little Naches watershed have different aquatic limitations.  Reaches 1-5, 7 & 8 of the 
mainstem Little Naches have been degraded through in-channel and floodplain LWD removal in the late 1970s, and 
floodplain connectivity is reduced because of road encroachment.  Relocating segments of the 1900 road that are 
limiting restoration opportunities of critical response river reaches (wide, unconstrained floodplain areas), and 
removal of dikes and from approximately one mile of river bank, and river channel reconstruction, could occur 
within the next ten years.  Whole tree and large wood supplementation in the mainstem Little Naches River, lower 
Crow Creek, and lower Quartz Creek could occur within ten years.  Coupled with mainstem river floodplain re-
connection and channel reconstruction, off-channel habitat and large pool habitat could be increased through channel 
restoration design and natural hydrologic processes (after LWD supplementation) within ten to fifteen years.  This 
opportunity is identified as Naches Actions #11 and #12 in the Yakima Steelhead Recovery Plan (Conley et al, 
2009). 
 
Riparian habitat and floodplain soil conditions could be restored at areas degraded from recreation on the mainstem 
Little Naches, Crow Creek, Quartz Creek, Bear Creek, and the South Fork Little Naches River.  Approximately 10 
acres of streamside camp areas that have compacted soils, lack of vegetation ground cover, and unstable streambanks 
could be restored within 15 years.  Closing and rehabilitation of unauthorized motorized trails (primarily ATV and 
motorcycle) could occur within 5 years.  Close and rehabilitate 51 miles of unauthorized trails, of which 
approximately 6.4 miles are located within 150 feet of streams.  Upgrading system motorized trails by replacing 
stream fords with wood trail bridges could occur within the next 5-7 years.  This opportunity is identified as Naches 
Action #13 in the Yakima Steelhead Recovery Plan (2009). 
 
Plum Creek Timber Company is actively trying to liquidate their timber land holdings in eastern Washington, 
including those in the Little Naches watershed. The approximately 9,480 acres of Plum Creek Timber Company 
lands are located within headwater areas of the mainstem Little Naches River, North Fork Little Naches River, Bear 
Creek, Mathew Creek, and Pyramid Creek, and all could be acquired through fee simple purchase in the next 15 
years.  Important spawning areas for MCR steelhead, Chinook salmon, and cutthroat trout, and Designated Critical 
Habitat for steelhead and bull trout are located in streams on these private lands.  National Forest management would 
afford a greater level of habitat protection, eliminate National Forest watershed management challenges from mixed 
land ownerships, and the risk of recreational cabin development would be abated.  This opportunity is identified as 
Naches Action #14 in the Yakima Steelhead Recovery Plan (Conley et al, 2009).   
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Approximately 22 system road stream crossings could be improved by installation of larger culverts to improve fish 
passage, and improve their capacity for floodwater, bedload and wood debris passage.  Upgrading all culverts in the 
watershed to current Forest Service standards could occur within the next 20 years. 
 
A pilot Minimum Roads Analysis (MRA) has been completed for the watershed, with an objective to bring 
transportation systems in alignment with available maintenance funding.  To maintain roads to standards within the 
watershed would cost approximately $372,000 annually, but only approximately $71,000 of funding is available. 
This pilot effort assessed all system roads, which resulted in recommendations for their long term management 
status.  Recommendations included long term retention (no change), reduced maintenance level, conversion to trails, 
long term storage (closed to motorized use and hydrologically stable) and permanent decommissioning.  System road 
densities (1.97 miles of road per square mile) are higher than desired, and approximately 45.5 miles of system road 
are located within 150 feet of streams.  Approximately 80 miles of road in the watershed is recommended for 
decommissioning, and approximately 63 miles were recommended for long term closure/storage (See Figure 3).  
Significant reduction of the hydrologic connectivity of roads to streams could be accomplished in the next 20 years 
through a combination of road decommissioning, storm proofing, or road relocation. 
 
The watershed has numerous mesic meadows that are affected by conifer encroachment.  Fire suppression has 
allowed fire tolerant conifers to increase, including areas surrounding mesic meadows (USFS, 1994).  Treating 
overstocked stands with fire or thinning treatments would improve meadow habitat within 5-10 years. 
 
Total estimated funds needed to implement restoration opportunities are $28,181,000 as stated in the last row of 
Table 1.   
 
 Watershed Restoration Partners 
Potential partners for active and passive restoration work include:  Yakima Basin Fish and Wildlife Recovery Board, 
U.S. Fish and Wildlife Service, Yakama Nation, National Marine Fisheries Service, Bureau of Reclamation, 
Bonneville Power Administration, American Rivers, Trout Unlimited, Washington Department of Fish and Wildlife, 
Mid-Columbia Fisheries Enhancement Group, Trust for Public Lands, Western Rivers Conservancy, The Nature 
Conservancy, Rocky Mountain Elk Foundation, Collaborative Forest Landscape Restoration Program, and the 
National Forest Fish and Wildlife Foundation.   
 
Passive Restoration 

At a broad scale, the Forest Service describes passive restoration as “maintenance of watershed and aquatic habitat 
conditions through application of Plan Standards and Guidelines and coordination with other activities” (ARS, 2007).  
Passive restoration occurs simultaneously and is complementary to active restoration.  Active restoration work 
accelerates soil stabilization, promotes vegetation recovery and improves stream habitat through specific project 
actions when ecological processes have been disrupted and passive recovery timelines are considered too lengthy.  
Active restoration in Little Naches River watershed focuses on prioritized opportunities having the greatest potential 
to restore aquatic ecological functions for the long term.   
 
Passive restoration will take over when the most efficient and cost-effective active measures have been completed.  
Lower priority restoration work, not shown in the tables below may or may not be completed in the future depending 
on funds available and partners willing to help finance this work.  Interdisciplinary participation by hydrologists and 
fishery habitat specialists (and other natural resource specialists) regarding future National Forest projects in the 
watershed, will ensure that the processes restored with active restoration remain relatively intact, understanding that 
natural events such as wind storms, floods and fires will still occur.  
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V. Restoration Opportunities 
 
Table 1.  Aquatic – Active Restoration Opportunities in Little Naches River Watershed 

Restoration Opportunity Limiting Factors Project Area Existing 
Condition 

Aquatic Health 
Risk 

Estimated 
Cost 

Potential 
Partners 

Years to 
Recovery 

1900 road relocation, Little 
Naches channel 
reconstruction, LWD 
supplementation 

Fish and  Wildlife 
Habitat, Water 
Quality 

Little Naches 
River, reaches 
1-5, 7,8 

 Historic 
LWD 
removal, 
river  
channelizat
ion, 1900 
road limits 
floodplain 
connect-
ivity 

-Reduced 
spawning and 
rearing fish 
habitat 
-Lack of pool 
habitat 
-Lack of habitat 
complexity 
-Lack of off-
channel habitat 

$5,000 k -Yakama Nation 
-U.S. Fish and 
Wildlife Service 
-CFLRP 
-WDFW 
-American 
Rivers 
-Trout Unlimited 
-Bonneville 
Power Admin. 

15-20 years 
after 
treatment 

Riparian habitat restoration 
of high use recreation areas  

Water quality, fish 
habitat 

Mainstem, SF, 
NF Little 
Naches, Crow, 
Quartz, Bear 
Creeks 

Degraded 
riparian 
vegetation, 
floodplain, 
and soil 
conditions 

-Unstable 
streambanks 
-LWD removal in 
floodplain 
-Sediment 
delivery to 
streams 

$500k -U.S. Fish and 
Wildlife Serv. 
-Yakima Basin 
Fish and Wildlife 
Recovery Board 
 

5-10 years 
after 
treatment 

Acquire private in-holdings 
within the watershed 

Fish and Wildlife 
Habitat, Water 
quality 

Head-waters 
of Bear, 
Mathew, 
Pyramid 
Creeks, NF 
Little Naches 

Historic 
intensive 
forest 
harvest 

-Potential land 
development, less 
stream protection 
during 
commercial tree 
harvest 

19,500 k 
($2,000 per 
acre 
purchase 
estimate) 

-Trust for Public 
Lands 
-Western Rivers 
Conservancy 
-Bureau of 
Reclamation 
-The Nature 
Conservancy 
-Yakama Nation 

25-50 years 
after 
acquisition 

Road culvert improvements Water quality, fish 
habitat 

Across the 
watershed 

Many 
undersized 
culverts 

-Impaired fish 
passage 
-Sedimentation 
risk from failure 
-Impaired stream 
bedload and LWD 
transport 

1075 k (22 
culverts @ 
$80,000) 

- U.S. Fish and 
Wildlife Service 
-Title II 
payments 

Within  one 
year post 
treatment 
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Restoration Opportunity Limiting Factors Project Area Existing 
Condition 

Aquatic Health 
Risk 

Estimated 
Cost 

Potential 
Partners 

Years to 
Recovery 

Transportation Analyses and 
Road Management.  
Decommission and close 
system roads based on 
recommendations from 
Minimum Roads Analysis 
and Interdisciplinary Travel 
Management Analysis 

Fish and Wildlife 
Habitat, Water 
quality 

Across the 
watershed, 
focus in 
subwatersheds 
with overall 
high road 
densities,  and 
high riparian 
road densities 

High road 
densities, 
many 
stream 
crossings 

-Chronic sediment 
delivery 
-Danger tree 
treatments affect 
instream LWD 
availability 
-Increase in 
drainage networks 
-Ground water 
interception 

$1641k (80 
mi. noted for 
obliteration 
@ $15k per 
mile, and 63 
miles noted 
for long 
term storage 
@ $7k per 
mile, from 
Alt. 3 Min 
Roads 
Analysis ) 

- U.S. Fish and 
Wildlife Serv. 
-Title II funding 
-Yakama Nation 
CFLRP 

20 years to 
implement 

Conifer encroachment of 
mesic meadows 

Wildlife habitat, 
water quality 

Various within 
the watershed 

Conifers 
meadow  
encroach-
ment, fire 
suppression 
has altered 
fire regime 

Loss of unique 
habitats provided 
by mesic 
meadows 

65 k Rocky Mountain 
Elk Foundation 

5-10 years 
after fire or 
thinning 
treatment 

Implement Okanogan-
Wenatchee National Forest 
Restoration Strategy 

Fish and Wildlife 
Habitat, Water 
quality 

Dry-Mesic 
forest ecotones 
within the 
watershed 

Forested 
areas prone 
to severe 
fire, 
epidemic 
levels of 
insect and 
disease, old 
forest 
habitats in 
decline 

Loss of future 
instream LWD, 
risk of severe 
wildfire 
producing 
elevated fine 
sediment from 
upland areas, and 
degraded water 
quality 

400k Yakama Nation 
Rocky Mtn Elk 
Foundation, 
WDFW, 
The Nature 
Conservancy, 
Collaborative 
Forest Land-
scape 
Restoration 
Program 

20-25 years 
for 
implementa
tion 

Total $28,181,000  
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Water and Soils   
 
I.  Existing Condition 

 
Introduction 
The Little Naches watershed is comprised of four 6th field HUC watersheds within its boundaries: 
Headwaters Little Naches, Upper Little Naches, Lower Little Naches, and Crow Creek.  The Little Naches 
River and several other tributaries are considered water quality limited by the Washington State Department 
of Ecology (WDOE) because of non-attainment of water temperature criteria.   
 
The close proximity of the 1900 Road to Little Naches River has facilitated the concentrated recreation use 
within the riparian areas of the lower reaches of the drainage.  There are approximately 8.9 miles of system 
roads within 300 feet of the lower 12 miles of the Little Naches River.  Increasing levels of unmanaged 
motorized recreation has created numerous campsite access points which have led to compaction of soils, 
loss of riparian vegetation and increased risk of detrimental effects on water quality.  Loss of riparian 
vegetation has resulted in eroding streambanks, increased surface erosion and reduced stream shading.  The 
Little Naches River and several tributaries (Crow Creek, Mathew Creek, Bear Creek, North Fork Little 
Naches River, and Blowout Creek) are currently listed on the State of Washington 303(d) list of impaired 
waters for not meeting stream temperature standards.  Increased stream temperatures can be attributed to loss 
of streamside vegetation, reduced water storage due to compacted riparian soils and increased sediment 
levels.   
 
Dispersed campsite inventories were completed for 163 sites in the Little Naches drainage in the summer of 
2004.  A total area of 37 acres of barren core was measured at these sites being utilized for dispersed 
camping.  Field sampling at several of these typical barren core areas has resulted in measurements of soil 
compaction levels not meeting Forest Plan standards.  Areas beyond the barren core have also most likely 
been compacted to significant levels where vehicles have driven repeatedly.  This survey also measured a 
total of 5270 linear feet of raw un-vegetated stream bank area associated with these dispersed campsites.   
 
A considerable amount of watershed restoration work has also occurred in the Little Naches Watershed over 
the past 20 years.  Projects have included vehicle control barriers at many of the most highly used dispersed 
sites, streambank stabilization projects and riparian planting at disturbed areas and road stabilization and 
decommissioning.  OHV trail restoration work has included bridges at stream crossings, boardwalks through 
wet areas, stabilization of eroding trail sections and re-routing of trails away from sensitive locations.   
 
Soils 
The Little Naches River flows in a northwest to southeast direction following the regional Olympic-Wallowa 
lineament and more locally the White River-Naches River fault zone which controls drainage patterns in the 
planning area.  Drainages north of this line are aligned in a northeast to southwest direction while south side 
drainages align in a more east to westerly direction.  Topographic expression in the project area has been 
described in the in-service publication Landtype Associations of Central Washington (USDA Forest Service, 
2000).  Landforms in project area are primarily Stream Bottom Landforms with Moderately Gentle and 
Moderately Steep Volcanic Flows in the upland areas. 
 
Soils along the valley bottom river corridor consist primarily of alluvial material which is coarse grained 
with a relatively high percentage of rock content.  Deposits of finer textured soils can be found at the 
meadow locations and in places where first order stream channels have transported material from steeper 
slopes down to the valley floor.  Finer textured soils have a higher water holding capacity, can support 
vegetation longer through the growing season and are easier to re-vegetate when disturbed.  The primary soil 
types within the riparian alluvial areas are the cryoboroll, xerofluvent, and Mippon series as mapped by the 
Naches Area Soil Survey (1996).  Upland soils adjacent to riparian areas include the Bearrun/Bograp, 
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Bograp/Singh, Fiscus/Pileup/Fifesridge, Gilpar, Keechelus/Bearrun, McDaneilake, and Osborn complexes or 
series.  Soils are rated by erosion hazard, compaction hazard, water holding capacity, and suitability for sub-
soiling to rehabilitate compacted areas.  High hazard soil areas in the planning area are mapping units with a 
severe erosion hazard located on slopes greater than 35 percent.  There are approximately 21,370 acres 
within the entire planning area that are located on steep slopes with soils rated with a severe erosion hazard.    
 
Expansion of user built trails has been occurring over the past 20 years as a result of the increased use of off-
road vehicles by recreationists in the Little Naches area.  This has led to an increase in soil compaction and 
risk of erosion particularly in proximity to the larger camp areas.  Soil compaction and surface erosion are 
the primary factors affecting soil productivity that can be influenced by off road vehicle use and dispersed 
camping.  Uncontrolled ORV use has resulted in an expansion of trails onto steeper slopes on the upland 
areas adjacent to the popular riparian area dispersed sites.  The loss of surface ground cover and soil 
compaction has led to increased erosion from areas where these user built trails are located on steeper slopes.  
User trails have also accessed floodplains in some locations resulting in destabilized streambanks and 
damage to riparian vegetation.  
 
The Wenatchee National Forest Plan (1990) standard for soil productivity states that no more than 20 percent 
of the activity area will be in detrimental soil conditions.   A 300 foot Riparian Reserve zone along each side 
of the Little Naches River was assessed in 2004 and 2006 for detrimental soil conditions.  Existing 
developments within 300 feet of the Little Naches River with detrimental soil conditions (compacted soils 
with diminished or no vegetation) include system roads, system trails, developed campgrounds, dispersed 
sites (barren core areas), and user roads and trails.  The total area of detrimental soil conditions was 
approximately 113 acres, which is 13 percent of the riparian reserve acreage along the lower 12 miles of the 
Little Naches River.  After field survey reconnaissance, the assumption was made that the entire area in these 
developments is compacted to the level that exceeds standards so these estimates should be considered as the 
worst case scenario for existing conditions.  
 
Streamflows 
Streamflow data has been collected by the Bureau of Reclamation at a gage site near the Highway 410 bridge 
for over 30 years.  Average monthly flow levels are show in Figure 1. 
 
  
Figure 1.  Little Naches River Average Monthly Streamflows 
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Stream Temperature 
Elevated summer temperatures can occur from removal of shading vegetation along the streams, activities 
which can aggrade channels by reducing water depths, and road construction along streams.   
 
Historically the Riparian Reserves were dominated by late seral stages of vegetation in a mix of species.  
Currently the riparian area, although seemingly intact along much of Little Naches River and its tributaries, 
has been degraded by roads, timber harvest, recreation activities, and fire exclusion.  Many streams could 
benefit from riparian treatments, which would promote a more resilient vegetation condition by accelerating 
the growth of a mix of large conifer and hardwood species and multiple stand layers.  Road relocation, 
dispersed campsite re-vegetation, or floodplain connectivity restoration actions are projects that could be 
appropriate for restoring stream temperature, depending on the location. 
 
Table 2. Summary of Average Stream Temperatures for the Little Naches Focused Watershed 

Site Average Max Daily Average Max 7 Day 

NF Little Naches @ Rd 1913 61.5 59.8 

MF Little Naches @ Rd 1913 60.1 58.5 

Blowout Cr @ Rd 1913 57.9 57.0 

WF Bear Cr @ Rd 1911 57.6 56.6 

Bear Creek upper 59.4 57.7 

Bear Cr @ Rd 1911-711 59.7 58.3 

Bear Cr @ Rd 1900 60.5 59.5 

SF Little Naches @ mouth 59.5 58.0 

Mathew Cr @ mouth 60.9 59.7 

Sand Creek @mouth 63.5 61.9 

Pileup Creek @mouth 58.6 57.4 

Quartz Creek upper 56.3 54.9 

Quartz Creek @mouth 60.8 59.6 

West Quartz Creek @mouth 57.5 56.3 

Crow Cr @ Rd 1902 62.9 61.1 

Crow Cr off Rd 1922 58.6 57.5 

Little Naches R above Bear Cr 66.1 64.7 

Little Naches R above South Fork 64.6 63.5 

Little Naches R above Sand Cr 67.2 65.6 

Little Naches R above Longmire 67.2 66.3 

Little Naches R above Crow Cr 68.9 67.4 

Little Naches R @ Hwy 410 68.0 66.5 
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The following streams segments are included on the most recent state of Washington 303(d) list of impaired 
waters for stream temperature:  Little Naches River, Crow Creek, Mathew Creek, Bear Creek, Blowout 
Creek, and North Fork Little Naches River. 
 
Sedimentation 
Fine sediment levels (average percent fine sediment [< 0.85 mm] in salmon and steelhead spawning gravels) 
have been monitored in the Little Naches watershed for nearly 20 years through a cooperative project with 
the Yakama Nation, Plum Creek Timber Company, and the Forest Service.  Monitoring began due to 
concerns over effects from elevated levels of harvest and road construction on National Forest and private 
timber lands throughout the 1980’s.  Timber harvest levels have dropped dramatically since the late 1980’s 
and road restoration projects have been completed on some areas in the headwaters of the Little Naches.  As 
a result, fine sediment levels in the watershed have been trending downward, as shown in Figure 2. 
 
Figure 2. Summary of Fine Sediment in Spawning Gravels, Little Naches Watershed 

 
 
The Little Naches Watershed Analysis (1994) identified that roads were a significant source of fine sediment 
and recognized that reduction of road density and stream crossings as ways to improve water quality, relative 
to fine sediment levels.  Because of past watershed restoration, and a 20 year hiatus of timber harvesting, fine 
sediment levels in the watershed have been fairly low and stable (11.1 percent, Figure 2) and have now 
approached those observed in the American River (9.8 percent), which is a relatively undisturbed reference 
watershed.  This improving trend since 2003 indicates that fine sediment levels in the watershed are below 
the National Marine Fisheries Service (NMFS) “at risk” threshold (12 percent).  The Little Naches Minimum 
Roads Analysis has identified the need to reduce the road mileage in the watershed (See Figure 3), to align 
reduce road maintenance costs with appropriated budgets, and to continue watershed restoration.  Increased 
maintenance and decommissioning of select roads within the watershed will continue to reduce fine sediment 
delivery to streams in the watershed.   
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Figure 3. Recommended Road Treatment Map, Little Naches Watershed. 
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Road densities in the watershed vary by sub-watersheds.  Table 3 lists current road densities for sub-
watersheds within the watershed.  The initial priority should be to decommission roads in sub-watersheds 
with road densities exceeding 2.5 miles per square mile, or exceeding 1.0 mile per square mile of riparian 
reserves.  A long term aquatic habitat and wildlife security habitat restoration goal would be to reduce road 
densities to less than 1.0 mile per square mile across the watershed, and to focus on decommissioning roads 
that are degrading floodplain function or hydrologically connected to stream channels.  Watersheds are 
considered “properly functioning” (NMFS) if road densities are less than 1 mile/square mile.  Even in 
drainages where road density is within the desired level, decommissioning key problem road segments would 
have beneficial effects by improving water quality through reduced turbidity and sediment loads.  Roads that 
are un-needed for long term transportation planning should be closed as funding becomes available.  
 
Table 3. Summary of Road Density in the Little Naches Sub-Watersheds. 

Sub-watershed  Sub-Watershed  Acres Road Density 

Riparian Reserves  

Road Density 

N. FORK LITTLE NACHES 3489 2.04 1.41 

UPPER N. FORK LITTLE NACHES 2339 1.17 0.96 

UPPER N. FORK LITTLE NACHES MIN. 
TRIBS 849 0.51 0.00 

N. FORK LITTLE NACHES MIN. TRIBS 2127 2.03 2.82 

BLOWOUT CK. 1972 1.75 1.25 

BLOWOUT CK. MIN. TRIBS. 1159 1.25 2.07 

Sum Headwaters Little Naches HUC 12 11936 1.63 1.52 

MIDDLE FORK LITTLE NACHES 3564 2.69 1.41 

COUNTY CK. 1229 2.60 1.69 

FAWN CK. 1411 2.93 5.15 

BEAR CK. / CUB CK. 1081 3.07 3.62 

UPPER BEAR CK. 2964 0.66 0.63 

W. FORK BEAR CK. 2405 3.81 4.83 

UPPER W. FORK BEAR CK. 1238 0.12 0.00 

S. FORK LITTLE NACHES 1915 2.33 3.35 

S. FORK LITTLE NACHES MIN. TRIBS 1026 2.08 3.46 

UPPER S. FORK LITTLE NACHES 5869 1.32 1.30 

ALDER CK. 921 2.08 3.13 

MATHEW CK 1204 1.40 0.03 

UPPER MATHEW CK. 912 0.00 0.00 

LITTLE NACHES R. UPPER 7176 3.95 4.14 

Sum Upper Little Naches HUC 12 32914 2.35 2.32 



Little Naches Aquatic Restoration Plan  16 
 

LOWER CROW CK. Wilderness 1801 0.00 0.00 

CROW CK. MIN. TRIBS. Wilderness 574 0.00 0.00 

UPPER CROW CK. Wilderness 4055 0.00 0.00 

PACIFIC CREST/UPPER CROW CK. 859 0.00 0.00 

CRESENT LAKES 564 0.00 0.00 

CROW LAKE 536 0.00 0.00 

SHEEPHERDER LAKES 1701 0.00 0.00 

FALLS CK. 2541 0.00 0.00 

CROW CK. 2272 0.89 0.00 

MIDDLE CROW CK. 3079 0.01 0.00 

LOWER CROW CK. 1946 3.27 1.92 

LOWER CROW CK. MIN. TRIBS. 1 1218 0.74 0.00 

LOWER CROW CK. MIN. TRIBS. 2 633 3.35 2.32 

LOWER CROW CK. MIN. TRIBS. 3 1305 3.27 2.55 

W. QUARTZ CK. 2019 2.52 0.35 

UPPER W. QUARTZ CK. 963 3.46 3.96 

Sum Crow Creek HUC 12 26065 0.93 0.63 

    

PILEUP CK. 2236 2.14 0.90 

UPPER PILEUP CK. 1735 0.00 0.00 

N. FORK PILEUP CK. 1546 0.00 0.00 

SAND CK. 2671 2.99 2.00 

UPPER SAND CK. 975 3.37 1.01 

JUNGLE CK. 791 1.79 2.29 

QUARTZ CK. 2823 3.16 1.93 

UPPER QUARTZ CK. 2429 0.46 0.26 

MANASHTASH RIDGE 1358 0.13 0.69 

S. FORK QUARTZ CK. 3719 2.72 2.73 

LITTLE NACHES R. LOWER 4227 4.07 5.14 

Sum Lower Little Naches HUC 12 24509 2.24 1.88 
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Related to the issue of road density within the Little Naches watershed is the number of stream crossings.  
Road stream crossings can be vectors for direct delivery of turbid and sediment-laden water into stream 
channels.  Even in drainages where road densities are within the desired level, reducing the number of 
crossings, improving road maintenance, and decommissioning key problem road segments would have 
beneficial effects by improving water quality through reduced turbidity and sediment loads.  Road 
decommissioning will also improve fish passage conditions, primarily for cutthroat trout.   Sub-watersheds 
that have more than 0.75 road crossing per stream mile will have higher priority for restoration.  Table 4 lists 
current stream crossings by sub-watersheds within the watershed. 
 
Table 4.  Summary of Road Stream Crossings in the Little Naches Watershed. 

Sub-watershed  
Number of Drainage 
Crossings  Stream Miles 

Road Crossings per 
stream mile 

N. FORK LITTLE NACHES 21 30.65 0.69 

UPPER N. FORK LITTLE NACHES 7 13.51 0.52 

UPPER N. FORK LITTLE NACHES MIN. TRIBS 0 5.33 0.00 

N. FORK LITTLE NACHES MIN. TRIBS 17 14.79 1.15 

BLOWOUT CK. 11 16.89 0.65 

BLOWOUT CK. MIN. TRIBS. 7 7.05 0.99 

Sum Headwaters Little Naches HUC 12 63 88.23 0.71 

    

MIDDLE FORK LITTLE NACHES 13 15.81 0.82 

COUNTY CK. 5 7.38 0.68 

FAWN CK. 9 7.04 1.28 

BEAR CK. / CUB CK. 11 8.84 1.24 

UPPER BEAR CK. 8 31.19 0.26 

W. FORK BEAR CK. 28 15.85 1.77 

UPPER W. FORK BEAR CK. 0 8.03 0.00 

S. FORK LITTLE NACHES 9 8.35 1.08 

S. FORK LITTLE NACHES MIN. TRIBS 9 5.32 1.69 

UPPER S. FORK LITTLE NACHES 13 20.86 0.62 

ALDER CK. 7 5.25 1.33 

MATHEW CK 0 7.53 0.00 

UPPER MATHEW CK. 0 6.49 0.00 

LITTLE NACHES R. UPPER 40 29.92 1.34 

Sum Upper Little Naches HUC 12 152 177.86 0.85 
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LOWER CROW CK. Wilderness 0 3.08 0.00 

CROW CK. MIN. TRIBS. Wilderness 0 1.92 0.00 

UPPER CROW CK. Wilderness 0 17.14 0.00 

PACIFIC CREST/UPPER CROW CK. 0 4.79 0.00 

CRESENT LAKES 0 1.93 0.00 

CROW LAKE 0 2.75 0.00 

SHEEPHERDER LAKES 0 6.29 0.00 

FALLS CK. 0 7.75 0.00 

CROW CK. 0 6.35 0.00 

MIDDLE CROW CK. 0 9.39 0.00 

LOWER CROW CK. 6 7.72 0.78 

LOWER CROW CK. MIN. TRIBS. 1 0 3.09 0.00 

LOWER CROW CK. MIN. TRIBS. 2 3 2.70 1.11 

LOWER CROW CK. MIN. TRIBS. 3 8 5.75 1.39 

W. QUARTZ CK. 2 6.67 0.30 

UPPER W. QUARTZ CK. 5 5.08 0.98 

Sum Crow Creek HUC 12 24 92.38 0.26 

    

PILEUP CK. 6 10.54 0.57 

UPPER PILEUP CK. 0 8.23 0.00 

N. FORK PILEUP CK. 0 10.83 0.00 

SAND CK. 13 12.58 1.03 

UPPER SAND CK. 1 3.14 0.32 

JUNGLE CK. 6 4.65 1.29 

QUARTZ CK. 8 12.20 0.66 

UPPER QUARTZ CK. 2 9.70 0.21 

MANASHTASH RIDGE 1 6.05 0.17 

S. FORK QUARTZ CK. 23 18.24 1.26 

LITTLE NACHES R. LOWER 19 15.91 1.19 

Sum Lower Little Naches HUC 12 79 112.07 0.70 
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Photo 3. Hydrologic connectivity between Forest Road 1906 and the S. Fork Little Naches River. 
 
 

II. Past Restoration 
 
Past water quality restoration pertained to road closures, road restoration, motorized trail improvements or 
relocations, and culvert replacement to accommodate 100-year flood events.  Past fish habitat restoration has 
included instream structures, LWD supplementation, OHV trail stream crossing improvements, fish passage 
improvements and riparian rehabilitation. 
 
BACKGROUND OF RESTORATION WORK 
In-stream 
In-stream restoration work was one of the first emphases of active restoration in the 
watershed, and was largely experimental in nature.  It was generally thought that if structures did not provide 
habitat in place, they would provide habitat elsewhere.  In the mainstem Little Naches, the majority of in-
channel work was focused on reach 4 because of the intense disturbance history (road confinement, dredging 
and LWD removal).  The in-stream work began in 1986, when the salmon falls fish ladder was installed at 
the upper end of reach 4, with the intent of improving migration conditions for spring Chinook salmon to  
upstream spawning areas.  In 1986-87 a series of log v-weirs, single log weirs, and rock u-weirs were 
installed.  The intent of these structures was to create and diversify habitat in a heavily impacted and 
simplified reach.  Large boulders called “passage rocks” were introduced at this same time, with the intent of 
creating pocket pool habitat and diversity in a wide, shallow stretch near Crow Creek campground.  A series 
of turning rocks was also installed during 1986-87, whose intent was not habitat related, but to deflect and re-
direct flow away from the 1900 road. 
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Two off-channel habitat areas including a pond and side channel were also constructed in reach L4.  In 1987 
an off channel pond was excavated and connected to the main channel. In 1992 a side channel approximately 
200 meters long was excavated and connected to the main channel at the downstream, but not the upstream 
end. 
 
In the vicinity of reach 4 (within 600 meters), in-stream work was also done in Quartz and Crow Creeks.  A 
rock u-weir was installed in Quartz Creek during 1992.  In 1991 and 1992, LWD and root wads were cabled 
along the banks of a 600 meter section of Crow Creek, beginning at the confluence with the Little Naches 
River. The purpose of the cabled LWD was to provide habitat and refugia for salmonids at a range of high 
and low flow condition. 
 
Outside of the reach 4 area, work was also done in the North Fork Little Naches (above reach 8) and in the 
lower mainstem (reaches 2 and 3).  In 1991, LWD was cabled along the channel margins of a 200 m stretch 
in the North Fork Little Naches, just above the end of reach 8.  In 2000, reaches 2 and 3 of the mainstem had 
approximately 25% of the left bank improved by replacing rip-rap or concrete with LWD and rock barbs.  
The main purpose of the rock barbs and LWD in reaches 2 and 3 was not flow deflection, but mainly to 
create backwater pool habitat, promote sediment deposition and enable vegetation growth. 
 
In 2008 reach 8 was supplemented with approximately 150 whole trees and log segments.  A series of 
engineered log jams were constructed in the bankfull channel, within a 1,000 feet segment of the mainstem 
Little Naches.  The project was intended to protect the 1900 road (which is located in the floodplain) from 
lateral channel erosion, using only LWD.  
 
Riparian 
The first riparian restoration work was done in conjunction with the in-stream work completed during 1986 
and 1987 (reach L4).  Floodplain collector logs were cabled throughout a large gravel bar that was left 
devoid of vegetation after the 1970’s dredging activities.  The intent of these logs was to create areas of fine 
sediment deposition on the floodplain, and to encourage the re-establishment of riparian plants.  Also, 
between 1995 and 1998 approximately six acres of riparian habitat were restored and re-planted with native 
species along the mainstem Little Naches. During that same time frame, ten dispersed recreation sites were 
moved away from the stream and replaced with bank stabilization structures. 
 
From 2004-2008, approximately 2,800 feet of buck and pole wood fencing was constructed along 
streambanks within high use recreation areas on the mainstem Little Naches, Crow Creek, Quartz Creek, 
Sand Creek, and Jungle Creek.  The attractive fencing, which has designated walk through points, was 
intended to prevent motorized vehicle access to streams, and was not intended to prevent camping or foot 
access from occurring near the stream.   
 
From 2003-2008, a “river ranger” conducted extensive public contact in the Little Naches watershed and 
across the Ranger District, under the “Respect the River” program.  The program informed Forest visitors 
about fish habitat and riparian management.  The ranger contacted hundreds of recreationists each year and 
shared materials with that described low impact camping practices in riparian areas.  The ranger also 
removed recreational play dams in streams, enforced existing motor vehicle access closures, and presented 
information about proposed restoration projects to visitors.    
 
Roads and Trails 
Beginning in the late 1980’s and throughout the 1990’s, Plum Creek carried out road and hillslope restoration 
projects on the private lands in the upper basin.  The majority of restoration on Plum Creek land happened 
from the late 1980’s to the mid 1990’s.  All known problem areas were addressed and old roads brought up 
to current Best Management Practice (BMP) specifications by the year 2000.  Any new roads built in the 
1990’s were constructed according to current Washington State forest practices BMP specifications.  No new 
road restoration measures have been scheduled on Plum Creek lands since the early 2000’s. 
 
In the early and mid 1990’s, the Forest Service also carried out an extensive road restoration program on 
public lands throughout the watershed.  Approximately 75 percent of the known problem areas back then, 
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were improved (approximately 15 to 20% of the road network).  In addition, most of the known problem 
areas associated with off-highway vehicle (OHV) trails, particularly stream crossings were addressed by 
2002.  Other problem road and trail areas have been identified since, and maintenance of trail bridges is 
needed, as the stream crossings are approaching 20 years old. 
 
Road restoration in the Little Naches basin has generally included three activities: 1) drainage improvement, 
2) closure/decommissioning, and 3) stream crossing improvement. 
 
Road drainage has been improved by diverting several miles of ditches lining the roads onto hillslopes, 
instead of allowing them to drain into nearest channel.  The intent of these diversions was to restore the 
processes of hillslope hydrology.  In some cases chronic problem roads and trails have been closed and/or 
abandoned.  Between 1997 and 2000 nearly 12 miles of roads and trails were improved in the Little Naches 
watershed, especially at tributary stream crossings.  Road and off highway vehicle (OHV) stream crossings 
have been improved by replacing culverts with bridges and/or other erosion control measures, such as ground 
matting or riparian plantings.  The intent of these road and trail restoration projects has been to decrease the 
delivery of fine sediments and road related mass-wasting to the tributaries and mainstem channel of the Little 
Naches River. 
 
In 2008, approximately 800 feet of system jeep trail was relocated upslope of the Little Naches River 
floodplain.  This trail location was a chronic problem area, with deep mudholes, and several incidents 
occurred where 4x4 vehicles had driven through the river from this access point.  At Quartz Creek, a system 
motorcycle trail ford of the creek was improved with a wood bridge in 2008, and several root wads were 
placed along an eroding streambank just upstream of the trail bridge. 
 
 

 
Photo 4. Salmon falls fish ladder in the upper section of reach L4, Little Naches River. The ladder was installed in 1986 and is pictured here in 2001. 
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III. Restoration Needs 
 
Limiting Factors 
Historically the Riparian Reserves were dominated by late seral stages of vegetation in a mix of species.  
Currently the reserves contain a mix of early to mid seral stages with high-density and low vigor.   
 
Road densities in several sub-watersheds are moderately high at greater than 2.5 miles of road per square 
mile, with greater than 1 stream crossing per mile of stream and a riparian road density of over 1.5 miles per 
square mile.  Roads within floodplain corridors are adversely affecting stream processes and hydrologic 
function by increasing stream velocities and reducing the availability of LWD. 
 
Increasing demands by the public for access to riparian areas for camping and motorized use continues to 
increase risk to impairment of water quality due to unsanitary waste disposal and degradation and loss of 
floodplain ground vegetation and LWD. 
 
Mining activities in the mainstem of the Little Naches River may degrade aquatic habitats; increased 
turbidity and deposition of a thin layer of fine sediment over substrates have been observed downstream of 
active mine claims.  Most mining is conducted with small suction dredges of less than 10 horse power. 
 
Active Restoration 
 
Sedimentation recovery.  There are numerous actions that will continue the current trend of decreasing fine 
sediment levels in the watershed.  Recovery of riparian vegetation is the first, and will be discussed below 
under passive treatments.  Others are: 
 Decrease road densities through decommissioning and reshape the remaining roads to improve drainage, 

relocate them around sensitive wetlands and floodplains, and improving road surfacing.   
 Reduce the number of stream crossings through selective decommissioning.  Resize culverts to allow 

them to pass the 100-year flows and LWD.  
 Restore river access to historic floodplain areas that currently are blocked by roads.  This will 

increase the deposition of sediment, bedload and LWD, and moderate streambank erosion by 
reducing stream velocities during flood events. 

 Reduce the impact of developed and dispersed recreation on streambanks and floodplain 
vegetation/LWD through public contact, modifying river recreation access points, or by selective 
riparian restoration campsite closures.  

 
Passive Restoration 
Allow vegetation in the riparian reserves to recover to a point where streamside shading is sufficient to meet 
the percent-effective shade target level for water temperatures.  In some areas, all that will be required is for 
time to pass for this to happen.  In others, it will be desirable to thin within the riparian reserves to promote 
vigorous tree growth, and hastening the maturation of large diameter over story trees.   
 
Monitoring 
There are two items of monitoring that will occur relative to water quality.  First, the stream temperature-
monitoring program with temperature probes located at several locations throughout the watershed.  The 
cooperative fine sediment monitoring program is also expected to continue although possibly at reduced 
sampling frequencies due to lower funding levels. 
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Table 5.  Recovery Goals for Federal Land in the Little Naches Basin 
Element Goal Passive Restoration Active Restoration 

Temperature 
Shade 

Achieve coolest water possible 
through achievement of percent 
effective shade targets. 

Allow riparian vegetation to grow 
up to reach target values.* 

Use prescriptions that ensure long-term 
riparian vegetation health. 
Implement prescriptions that increase 
diameter growth rate and survival of 
riparian vegetation. 
Plant native species from local genetic 
stock to create a stand that will result in 
increased tree height and density.* 

Temperature 
Channel Morphology 

Increase the amount of large wood 
in channels. 
Improve riparian rooting strength 
and streambank roughness. 
Decrease bedload contribution to 
channels during large storm events. 
Maintain or improve channel types, 
focusing on width-to-depth ratios. 
Increase wood-to-sediment ratio 
during mass failures. 

Follow NWFP Standards and 
Guidelines or watershed analysis 
recommendations for Riparian 
Reserve widths (including unstable 
lands).  
Allow historic failures to 
revegetate. 
Allow natural channel evolution to 
continue. Time required varies with 
channel type. 

Promote riparian conifer diameter growth 
for future large wood recruitment. 
Encourage woody riparian vegetation 
versus annual species. 
Stabilize streambanks where indicated. 
Maintain and improve road surfacing. 
Reduce road densities by 
decommissioning non-essential roads. 
Increase culverts to 100-yr flow size 
and/or provide for overtopping during 
floods. 
Minimize future slope failures through 
stability review and land reallocation if 
necessary. 
Ensure that unstable sites retain large 
wood to increase wood-to-sediment ratio. 

Sediment  
Riparian Vegetation 

Reduce sediment delivery to stream 
channels from upslope sources. 

Follow NWFP Standards and 
Guidelines or watershed analysis 
recommendations for Riparian 
Reserve widths (including unstable 
lands). 

Implement timber harvest prescriptions 
that increase diameter growth rate and 
survival of riparian vegetation. 
Use prescriptions that ensure long-term 
riparian vegetation health. 

Sediment  
Recreation Areas 
 

Maintain or improve riparian 
vegetation in developed and 
dispersed recreation sites. 
Decrease bank degradation and off-
site soil erosion caused by 
floodplain  recreation use. 

 Manage recreation use to maintain or 
improve riparian vegetation. 
 

Sediment  
Roads 
 

Decrease sediment production and 
delivery from roads. 

Allow natural decommissioning to 
occur on non-essential roads. 

Reengineer or relocate road segments on 
unstable geology. 
Reroute roads around sensitive areas (i.e. 
floodplains, wetlands, and Riparian 
Reserves). 
Surface roads in sensitive areas if not 
able to reroute. 
Stabilize road cuts and fills in floodplains 
and Riparian Reserves. 
Upgrade culverts on fish-bearing streams 
to convey 100-year floods including 
associated bedload and debris. 
Restore landings within sensitive areas 
(Riparian Reserves, floodplains, 
wetlands) by reshaping and/or ripping if 
necessary, and planting with native 
species. 
Reduce road densities by 
decommissioning non-essential roads. 
Apply appropriate BMPs identified in 
project plans to minimize soil erosion 
and water quality degradation. 

Sediment  
Road-Stream Crossings 
 

Decrease sediment input at road-
stream crossings. 

 Reduce the number of road-stream 
crossings. 

*Passive versus active restoration of riparian areas.  If current percent effective shade is greater than or equal to 80 percent, the 
stream is considered recovered in terms of percent effective shade and the riparian area should not be a candidate for active 
restoration for the purposes of temperature recovery.  If current shade is less than 80 percent, the site may benefit from active 
restoration. 
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APPENDIX B 
 

Fisheries and Fish Habitat 
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Fisheries  
 
I. Existing Condition 
 
Fish Status 
Important fish-bearing streams in the Little Naches watershed are the mainstem Little Naches River and its 
tributaries:  South, Middle, and North Forks Little Naches, Bear Creek, Crow Creek, and Quartz Creek.  This 
watershed contains six salmonid species (coho salmon, Chinook salmon, summer run steelhead trout, bull, 
brook, rainbow and cutthroat trout), and sculpin.  Fish species and critical habitat listed under the Federal 
Endangered Species Act (ESA) within the watershed include steelhead and bull trout.  The Middle Columbia 
River (MCR) steelhead Distinct Population Segment (DPS) was listed as Threatened in March, 1999.  
Designated Critical Habitat for MCR steelhead was listed in September, 2005.  A final recovery plan for 
steelhead in the Yakima River Basin was completed in 2009.  The Columbia River bull trout DPS was listed 
as Threatened in June, 1998.  Designated Critical Habitat for Columbia River bull trout was listed in 
October, 2004, and a draft revised designation of critical habitat was issued in January, 2010.   
 
Habitat listed under the Federal Magnuson-Stevens Act in the watershed includes designated Essential Fish 
Habitat for MCR coho salmon and MCR Chinook salmon (1999).  Currently westslope cutthroat and inland 
redband trout are sensitive species included on the Forest Service Regional Forester’s (Region 6) Sensitive 
Species list (USDA/Forest Service 1999).  “Essentially pure” westslope cutthroat trout and interior redband 
trout have been documented to occur in the Little Naches watershed (Crow Creek).     

 
 

Photo 5. Coho salmon 
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Figure 4. Anadromous Fish Distribution Map 
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Figure 5. Resident Fish Distribution Map 
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Table 6.  Miles of Known Fish Presence within Little Naches River Watershed* 

Stream Name Coho Salmon Chinook 
Salmon 

Steelhead/Rainbow 
Trout 

Cutthroat Trout Bull Trout 

Little Naches 14.1 14.1 14.1/14.1 14.1 14.1 
South Fork 0.9 0.1 0.1/1.0 10.1 0.0 
Middle Fork 0.1 0.0 0.7/2.5 2.5 0.0 
North Fork 0.6 0.0 2.6/4.0 4.0 0.0 
Crow Creek 0.02 1.2 0.0/7.2 7.8 8.9 
Quartz Creek  0.0 3.2/4.2 4.2 0.1 
Bear Creek  0.2 0.5/2.8 2.8 0.0 

*Okanogan/Wenatchee National Forest Fish Distribution Database 

 
Coho Salmon 
Historical runs of coho salmon to the Yakima River Basin were estimated to range from 45,000 to 100,000 fish 
annually, but were extirpated by the early 1980s, due to over harvest and degradation of habitat.  Since the mid 1980s, 
the Yakama Nation began importing substantial numbers (annual average > 700,000) of coho salmon from lower 
Columbia River hatcheries for acclimation and release in the lower Yakima Basin, but prior to 1995 the primary 
objective of these releases was simply harvest augmentation.  In 1996, the Yakama Nation and Washington 
Department of Fish and Wildlife initiated a study to determine the feasibility of re-establishing a naturally spawning 
coho salmon population in the Yakima Basin.  As part of the initial phase of the study, coho salmon re-introduction 
feasibility studies were implemented to determine if successful adaptation and re-colonization could occur throughout 
select stream reaches in the Yakima Basin (Bosch et. al, 2007).  Among 15 tributaries in the Yakima Basin the 
mainstem Little Naches River and the North Fork Little Naches River were chosen as Naches tributaries for coho re-
introductions (YKFP/BPA white paper, 2007).   
 
From 2007 to 2010, 3,000 passive integrated transponder (PIT) tagged juvenile coho salmon have been planted 
annually in the North Fork Little Naches River.  Their downstream migration survival rates to McNary Dam on the 
Columbia River have ranged from 9%-14%.  From 2009-2010, 3,000 PIT tagged juvenile coho salmon have been 
planted annually in the mainstem Little Naches River, scattered in habitat above the Salmon Falls.  Their survival rate 
downstream to McNary Dam on the Columbia River has been approximately 16% (Todd Newsome, personal 
communication). 
 
Chinook Salmon 
The Little Naches River is a significant watershed for Chinook salmon because it provides primary spawning areas.  
Returns of spring Chinook to the Yakima basin have significantly increased in recent years (2000-2009).  The Yakama 
Nation has been conducting annual redd surveys of Chinook salmon in the Yakima River basin since 1981.  Redd 
counts in the Little Naches drainage have increased from 38 (1981-1999) to 67 (2000-2009).  In the Little Naches 
River, the majority of spawning occurs in reaches 1-4, (mouth to Longmire Meadow) with additional spawning 
occurring in reaches 5-8 (Longmire Meadow to confluence of Middle and North Forks).  Chinook spawning has also 
been observed in the North Fork Little Naches (Jim Matthews, personal communication, 2008).  These reaches also 
provide rearing habitat for juveniles.  Spring Chinook are also found from the mouth of Crow Creek to the Wilderness 
boundary. 
 
The Little Naches River makes up a significant amount of spring Chinook spawning habitat in the Naches River.  From 
1981 to 2009, the Little Naches River produced between 6% (1987 and 1995) and 22% (1982) of the total number of 
redds in the Naches basin, with an average of 9.7%. 
 
Steelhead Trout 
The Little Naches River is a significant watershed for summer steelhead because it provides primary spawning areas.  
Returns of steelhead to the Yakima basin have significantly increased in recent years (2000-2009).  In recent years 
(2000-2011), returns of summer steelhead to the Yakima basin have increased.  Average returns of adults counted at 
Prosser dam have increased from 1197 (1988-1999) to 3,408 (2000-2011). The actual distribution of steelhead in the 
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Little Naches watershed is not fully known, but recent redd surveys (2004 to 2010) have revealed that they utilize 
habitat throughout the mainstem Little Naches River, the North Fork Little Naches River from the mouth to 0.5 mile 
upstream of Pyramid Creek, one mile up the South and Middle Forks, two miles up Bear Creek, and two miles up 
Quartz Creek.  Habitat for all life stages of steelhead is widely distributed within the planning area.  In the early 1980s, 
steelhead smolts were planted in the Little Naches River (USFS, 1994). 
 
In 2005, spawning surveys found 70 redds in the watershed, with highest concentrations in the mainstem Little Naches 
River between Four-Way Meadow Creek and the Middle/North Forks confluence (6.6 redds/mile), and the North Fork 
Little Naches, up to Pyramid Creek (4.8 redds/mile).  The Little Naches River drainage accounted for 50 percent of all 
steelhead redds found in the Naches basin in 2005.  In 2004, 27 redds were observed in the Little Naches drainage, but 
not as many stream reaches were surveyed, nor were as many survey passes conducted compared to 2005.  Since 2005, 
high flow conditions in the watershed during the spawning period have caused incomplete surveys.  High densities of 
steelhead spawning in the mainstem Little Naches River and the North Fork Little Naches River has been observed in 
at least two sections of private lands owned by Plum Creek (T19N, R13E, Sec 31, and T19N, R13E, Sec 25).  These 
parcels are identified as opportunities for acquisition, for habitat protection. 
 
Hockersmith et al. (1995) conducted a radio telemetry study on adult steelhead between 1989 and 1992 in the Yakima 
River basin.  Of the 105 fish tagged that completed migration to spawning reaches, 34 (32 percent) spawned in the 
Naches River drainage.  Within the Naches River drainage, tagged fish spawned in the mainstem Naches River, 
Rattlesnake Creek, Bumping River, and Little Naches River.   
 
Rainbow/Redband Trout 
Rainbow trout are found throughout the mainstem Little Naches, North Fork, from the mouth to a barrier falls in the 
Middle Fork, the South Fork, from the mouth to headwaters in Bear, West Fork Bear, and Quartz Creeks, and in Crow 
Creek.  “Essentially pure” interior redband trout were documented in Crow Creek by Proebstel (1998).  Historically, 
rainbow trout were stocked in the mainstem Little Naches, from the mouth to Pileup Creek (USFS, 1994).   
 
Cutthroat Trout 
Cutthroat trout are found throughout the mainstem Little Naches River, all major tributaries, headwater sections of 
most perennial streams in this watershed, and within Crow Creek Lake, Crow Lake, and Sheepherder Lake.  
Westslope cutthroat trout have been verified to occur in Quartz Creek (USFS, 1994), and “essentially pure” westslope 
cutthroat were documented in upper Crow Creek (Proestel, 1998).  Historically cutthroat trout were stocked in Crow 
Creek Lake (USFS, 1994). 
 
Bull Trout 
A fluvial population of bull trout spawns in the middle reaches of Crow Creek within the Norse Peak Wilderness.  This 
is the only confirmed spawning population in the Little Naches watershed.  Fluvial fish spawn and rear in relatively 
small headwater tributaries, but may spend much of the year (fall-spring) in mainstem rivers. WDFW has monitored 
this spawning population in Crow Creek since 1999, which has averaged 9 redds per year.  Bull trout have been 
observed infrequently in other areas of the watershed, and the most recent verified observation was in the North Fork 
Little Naches in 2009.  Juvenile bull trout have also been found in lower Quartz Creek.   
 
Brook Trout 
Brook trout, an introduced, non-native fish, have been found only in the mainstem Little Naches from the mouth to 
Quartz Creek.   
 
Recreational Fisheries 
Because only wild spring Chinook salmon are produced in this watershed, these fish do not  contribute to in-river 
sport fisheries in the lower Yakima River, since wild fish must be released during authorized Chinook salmon sport 
fishery seasons.  All streams in this watershed are open for trout fishing and harvest (selective gear fishery, open 
June-October), however, bull trout, steelhead trout (>20”) or Chinook salmon that are caught incidentally must be 
released unharmed.   
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Fish Habitat 
Fish habitat in the mainstem Little Naches River (and to a lesser extent its tributaries) has been substantially altered 
from pre-settlement conditions.  Human activities have reduced the quality and quantity of fish habitat in the 
watershed.  Management activities that have reduced the quality and quantity of fish habitat in the mainstem Little 
Naches River include road-building in the floodplain, channelization, river diking, river channel LWD removal, 
floodplain camping/motorized recreation, and suction mining.  The mainstem Little Naches River has reduced off-
channel habitat areas important for fish rearing.  Extensive road construction (and stream crossings) for timber harvest 
has affected tributary streams, as has riparian timber harvest with minimal or no stream buffers.  
 
 
Muir (2003) evaluated instream, riparian,and road drainage improvement projects (1986-2002), habitat variability 
(1990-2001), and channel changes (1994-2001) in the Little Naches watershed in relation to progressing National 
Forest land management practices and active stream restoration work in the watershed within the same time frames.  
The Little Naches watershed has been a high priority for restoration work because of reduced salmonid fish 
populations and degraded aquatic habitat conditions.  The American River watershed, immediately to the south, was 
used as a reference of natural habitat conditions and processes that existed historically in the local area.  Only active 
response reaches (low gradient, depositional reaches), Little Naches reaches 1,4,7,and 8 were surveyed for inter-
watershed comparisons with American River depositional reaches. 

 
The National Marine Fisheries Service (NMFS) Matrix of Watershed Condition Indicators for evaluating properly 
functioning conditions of habitat indicators will also be used in this document to evaluate current habitat conditions 
(when data format allows) to properly functioning conditions.   
 
Large Wood Debris (LWD) 
LWD plays an important role in the physical condition of stream channels and the formation of complex fish habitat.  
LWD is a critical structural component in mountain streams, forming pools, and overhead cover; and it also regulates 
the transport and deposition of sediment, gravel, and organic matter.  Without LWD, pool abundance and size will 
decrease, reducing habitat complexity and potentially reducing the diversity of the fish community (Cedarholm et. al, 
2000).  During stream habitat surveys, LWD is counted within three size classes for eastside forests: small category is 
LWD > 6” diameter X 20’ long, medium category is LWD > 12” X 35’ long, and large category is LWD > 20” X 35’ 
long.   
 
Using the NMFS matrix, “properly functioning” reaches have >20 pieces per mile of LWD densities (>12” diameter 
and >35’ in length) in the bankfull channel, and adequate sources of long and short term recruitment in the valley 
bottom.  To compare existing conditions to the NMFS Matrix, only the large and medium sizes qualify towards the 
standard.  For example, reach 2 of the mainstem Little Naches is lacking in large wood frequency, and is “not 
properly functioning”, meaning that current LWD densities are not meeting levels for “properly functioning”.    All 
tributaries of the Little Naches River have LWD densities > 32 pieces per mile, according to Naches District stream 
survey reports.  Data is not readily available to determine if these reaches have adequate sources of LWD recruitment.  
See Table 7-9 for LWD densities in Little Naches stream reaches.   
 
New data from a 2010 stream survey of reaches 1-5 of the mainstem Little Naches River shows a marked increase in 
LWD densities from previous surveys (1990, 1997, and 2001) through passive restoration.  All reaches surveyed in 
2010 showed an increase of the large and medium size class LWD densities.  Large and medium size class LWD 
increased 37%, 155%, 613%, 200%, and 10% in reaches 1-5, respectively.  Although all Little Naches River reaches 
(except reach 2) are considered to be “properly functioning” in regards to LWD densities under the NMFS Matrix, 
LWD densities are still well below that observed in the American River (See Figure 6), which is considered to be a 
reference watershed for natural conditions. 
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Table 7. LWD/Mile in Mainstem Little Naches River, and Forks (most recent survey data by reach) 
Stream/Survey Year Reach Length 

(miles) 
Large Medium Small Large+Med/

Mile 
Little Naches River  (2010) 1 0.45 8.9 28.9 48.9 37.8 

2010 2 2.68 7.8 10.1 18.7 17.9 
2010 3 0.84 10.7 17.9 20.2 28.6 
2010 4 1.24 21 17.7 20.2 38.7 
2010 5 3.02 21.2 42.4 65.2 63.6 
1997 6 1.03 23.3 33.0 53.4 56.3 
2001 7 2.35 9.4 22.6 43.4 32 
2001 8 3.85 20.8 65.8 94.9 86.6 

S. Fork Little Naches River 1 1.85 46.0 40.6 89.3 86.6 
Source: 1998 Stream 
Survey 

2 1.74 14.4 20.2 75.5 34.6 

 3 2.18 39.5 39.1 94.7 78.6 
 4 1.73 2.3 40.5 133.1 42.8 

M Fork Little Naches 
River 

1 2.4 32 86 85 118 

Source: 1990 Stream 
Survey 

2 1.6 30 66 159 96 

 3 0.8 49 112 120 161 
County Creek(1992 

Survey) 
1 1.26 17.5 123.0 ND 140.5 

 2 0.35 14.3 166.0 ND 180.3 
 3 0.12 32.4 145.8 ND 178.2 
 4 0.2 0.0 159.7 ND 159.7 
 5 0.57 5.2 111.8 ND 117.0 
 6 0.47 4.2 156.6 ND 160.8 

N.Fork Little Naches River 1 2.0 65 72 72 137 
Source: 1990 Stream 
Survey 

2 3.9 43 91 86 134 

Pyramid Peak Cr. (1992 
Survey) 

1 1.57 175 67.1 ND 242.1 

 2 1.41 150.3 39.6 ND 189.9 
Blowout Cr. (1992 Survey) 1 0.98 56.4 39.0 ND 95.4 
 2 0.9 319.7 85.2 ND 404.9 
(42.76 miles) 3 1.78 71.9 29.2 ND 101.1 

 
Table 8. LWD/Mile in Crow Creek and Tributaries 

Stream Reach Length 
(miles) 

Large Medium Small Large+Med/Mile 

Crow Creek (1990 Survey) 1 1.1 213 222 295 435 
 2 2.9 212 200 230 412 
(2000) 3 1.7 - - 95.9 83.5 
(2000) 4 3.28 - - 95.1 78.4 
West Quartz Creek 1 0.7 61.3 42.8 ND 104.1 
Source: 1992 Stream Survey 
(13.2 miles) 

2 3.52 92.8 66.5 ND 159.3 
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Table 9. LWD/Mile in Tributaries of the Little Naches River 
Stream Reach Length 

(miles) 
Large Medium Small Large+Med/Mile 

Quartz Creek(1990 Survey) 1 1.0 49 33 40 82 
 2 1.2 79 92 80 171 
 3 1.3 44 49 41 93 
 4 1.1 43 65 40 108 
S. Fork Quartz Creek 1 1.27 70 87 68 157 
Source: 1990 Stream Survey 2 0.91 60 136 162 196 
Jungle Creek  (1992 Survey) 1 1.68 26.1 71.8 ND 97.9 
Pileup Creek (1992 Survey) 1 0.67 28.2 32.7 ND 60.9 

 2 0.36 22.4 42 ND 64.5 
 3 0.14 14.4 86.3 ND 100.7 

 4 0.6 26.5 94.4 ND 120.9 
 5 0.56 26.8 109 ND 135.8 
 6 0.38 13.2 92.4 ND 105.7 

 7 0.73 12.4 96.4 ND 108.8 
 8 1.44 13.2 70 ND 83.2 

Sand Creek (1992 Survey)  1 1.57 22.9 22.9 ND 45.7 
 2 3.68 51.1 76.2 ND 127.3 
Mathew Creek (1992 
Survey) 

1 0.13 225.8 210.7 ND 436.5 

 2 0.18 194.9 261.8 ND 456.7 
 3 3.46 284.4 219.3 ND 503.9 
Bear Creek (1991 Survey) 1 2.1 72.9 237.6 812.9 310.5 
W.F Bear Creek (1991 
Survey) 

1 2.8 124.4 144.8 269.2 269.2 

 2 1.9 27.1 73.5 251.8 100.6 
 
The location of the 1900 road has played a 
significant role in the reduced quantity of LWD in 
the Little Naches River.  Of the first 6.4 miles of the 
river (mouth to Sand Creek), 1.3 miles of riprap is 
directly contacting the stream.  The result is 10.4 
percent of the streambank is not producing large 
trees along the river bank that could provide future 
instream large wood.  In addition, riprap creates a 
relatively smooth surface compared to a vegetated 
streambank, increasing stream velocities, reducing 
sediment filtering, and increasing the likelihood that 
the river will transport larger wood out of the system 
(USFS, 1994).   
    
 
 
  
 
 
 
 
 
 

  Photo 6.  Tractor  removal of trees out of Little Naches River, 1976.  
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Reduced LWD densities are also a result of in-channel 
LWD removal actions in 1976 and 1979 following flood 
events that deposited LWD in the floodplain of the Little 
Naches River.  In 1976, approximately 3,435 tons of 
LWD was removed from 60 acres of the lower 10.3 miles 
of the Little Naches River floodplain.  In 1979, 149.3 
acres of stream channel on the Little Naches was cleared 
of LWD, and 0.7 acres on the lower 0.5 mile of Crow 
Creek was cleared.  Both channel clearing projects were 
part of flood rehabilitation projects intended to protect 
National Forest roads and facilities from bank erosion 
risk, while the river channel adjusted to the large influx 
of LWD during flooding.  Heavy equipment was used to 
remove wood from the channel.  Approximately 50,000 
board feet of LWD removed from the river channel was 
salvaged (sold), the rest was piled and burned on gravel 
bars (USFS 1994).   
 
Cutting firewood for camping/hunting recreation has 
also reduced LWD supplies available to fall onto  

 
Photo 7.  Burning the LWD piles, Little Naches River near Quartz Creek, 1976 
 
streambanks.  Major disturbance and loss of overstory trees in riparian areas has occurred from timber harvesting in 
the North Fork Little Naches, Pyramid, Blowout, Fawn and Lower Crow Creek areas (USFS, 1994). 
 
Riparian Reserves/Streambank Stability 
There are 244 known dispersed camping areas averaging about 0.5 acre in size in the watershed.  Approximately 110 
of these areas (about 55 acres) are located within Riparian Reserves.  It is estimated that 100 or less unmapped small 
dispersed sited (about 0.1 acre each) exist in the project area.  An additional 147 acres of developed campgrounds 
occur in the project area with about 130 acres located within Riparian Reserves (USFS, 2006). 
 
Dispersed recreation activities have decreased streambank vegetation/streambank stability  and firewood collecting 
reduces the amount and duration of large wood available to streams in the Little Naches watershed, most notably along 
the mainstem, lower Crow Creek, scattered campsites along Quartz and Bear Creeks, and the North Fork Little Naches 
River.  The Forest Plan standard states that >90% ground cover should be provided by trees, shrubs, grasses, sedges, 
and duff within the floodplain (floodprone) and true riparian zone.  However, the floodprone corridor of the mainstem 
Little Naches River (274 acres) has not been assessed for vegetated ground cover.  Tree production in some riparian 
areas is impeded because of compacted soils, trampling, and campfire wood collecting (USFS, 2006).  It is estimated 
that the percent of non-vegetated ground cover in the floodprone corridor (from natural and human disturbances) is 
less than 10 percent.  This is based on the rationale that camping and vehicle access impacts are usually above the 
floodprone elevation, and that most of the Riparian Reserve corridor is higher elevation than the floodprone area 
(USFS, 2006).   
 
The Riparian Reserve corridor along the Little Naches River was assessed for soil compaction and development.  
Approximately 13 percent of the Riparian Reserve corridor of the mainstem Little Naches River (14.1 miles) is 
considered compacted/developed (roads, trails, campgrounds, etc) to a level considered to be detrimental soil 
condition.  The Riparian Reserve corridor includes approximately 1,025 acres, within a 600 feet wide corridor (USFS, 
2006.   
 
A 1994 inventory found that 22 dispersed camp areas surveyed in the Little Naches drainage were occupying about 30 
acres within riparian habitat of the Little Naches River.  There were about 3.25 miles of unauthorized, user created 
roads associated with these dispersed camp areas (USFS 1994).   
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In 2004, an extensive dispersed camp area inventory was conducted across most of the Little Naches drainage.  In 
total, 163 camp areas were inventoried, which contained 37 total acres of barren core area (areas of bare soil with little 
or no understory vegetation).  Barren core occurs from high recreation use, which eventually tramples vegetation and 
compacts soils to the point where plants can no longer survive.  Of the 37 acres of barren core, 22.1 acres were within 
riparian reserves, with the majority located adjacent to the mainstem Little Naches River.  For a comparison of the 
scale of this degraded condition, there are about 274 acres of floodprone area along the mainstem Little Naches River 
(USFS, 2006).  
 
Of the 163 dispersed camp areas, 79 had barren core areas not associated with water/riparian areas, 81 had barren core 
areas within 200 feet of water/riparian areas, and 3 barren core areas were more than 200 feet from water/riparian.  
Five dispersed camp areas had overland surface erosion channels (ranging 47-117 feet long), and four of the five 
erosion channels had direct connection to a stream.  Erosion channels develop when soils are compacted and water 
penetration/infiltration capacities are reduced.  Other impacts noted from dispersed recreation included:  damaged trees 
at 64 areas; unauthorized roads or trails at 139 areas; campfire wood cutting/gathering from stream or river banks at 
eight areas; and motor vehicle stream fording at a few areas (USFS, 2006).  Because of various impacts to riparian 
habitat (LWD removal, river diking and channelization, recreation impacts), Riparian Reserves are not properly 
functioning along the mainstem Little Naches River.  Along tributary streams, Riparian Reserves are functioning at 
risk, due to moderate loss of connectivity from riparian harvesting. 
 
Recreation activities are adversely affecting streambank stability at high use camp areas.  Stream surveys have 
measured the lineal feet of unstable streambanks (beginning in 1995 on the Wenatchee NF) to characterize fish habitat 
conditions.  Bank stability is a measure of actively eroding banks at an elevation above bankfull stream margin. The 
survey protocol does not attempt to identify the cause (natural or human) of eroding or unstable streambanks.  Table 10 
shows existing data on unstable streambanks in the Little Naches drainage. 
 
Table 10.  Unstable Streambanks on Little Naches River, and Tributaries. 

Stream and Reach Feet of Streambank 
(Reach Length x 2) 

Unstable Banks 
(Feet) 

Percent Unstable 
Streambanks by 
Reach 

Little Naches River            
(1) 

4,224 20 0.5 

2 23,232 ND ND 
3 7,709 ND ND 
4 13,852 1,149 8.3 
5 25,840 2,701 10.4 
6 10,854 1,055 9.7 
7 24,616 2,722 11 
8 40,244 3,353 8.3 

S.F. Little Naches River    
(1) 

19,504 130 0.6 

2 18,332 15 0.08 
3 23,690 0 0 
4 18,248 0 0 

Crow Creek                        
(1) 

17,898 10 0.05 

2 34,626 115 0.3 
Source:  Naches Ranger District Stream Surveys 

 
In 1979, approximately 3,600 feet of the Little Naches River above Quartz Creek was channelized and diked.  Other 
segments of the Little Naches River that were affected by flood prevention work in 1976 and 1979 included Little 
Naches Campground (270 lineal feet of boulder rip rap), Kaner Flat Campground (535 lineal feet of boulder rip rap), 
and Longmire Meadow (300 cubic yards rip rap).  Past Forest Service flood response (pre 1990) to channel migrations 
(and unstable banks) has been to armor and confine the river channel in many places. 
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Muir (2003) compared response reaches from the Little Naches and American Rivers.  Muir reported that 8.7 percent 
of streambanks in Little Naches response reaches (reaches 1,4,7, and 8) were unstable compared to 5.5 percent of 
American River response reaches streambanks.  A condition rating using the NMFS matrix is not feasible due to 
incomparable data format.  However, since Little Naches consistently has more unstable streambanks than 
comparable reaches in the American River, it is likely functioning at risk. 
   
Large Pools 
For this analysis, all pools reported in stream surveys were used to evaluate habitat conditions, regardless of their 
maximum depth.  An important factor in creating pool habitat is large instream wood.  When wood is removed from 
stream reaches where it plays an important role, the number and total area of pools will decrease.  The lack of LWD in 
some stream reaches is likely a major factor for the lack of pool habitat in the Little Naches River watershed.  Muir’s 
(2003) comparison of habitat conditions of the American River and Little Naches River response reaches found that 
the American River has higher LWD densities per mile than the Little Naches River; three times as much LWD in the 
small category, and twice as much in the large/medium categories (Fig. 6).   
 
Figure 6.  LWD/mile in the American and Little Naches Rivers (Muir, 2003)         

0

30

60

90

120

150

180

Small Medium Large

P
ie

ce
s 

/ 
M

ile

American Little Naches

 
 
These rivers also have large differences in pool/riffle habitat percentages by surface area (length x width).  The 
pool/riffle ratios in these streams are reversed (Fig 7).  The American River has nearly twice as much pool habitat as 
riffle habitat, whereas the Little Naches River has more riffle than pool habitat.  Another important difference is the 
amount of side channel habitat.  In the American River, about 15% of the total habitat area is within wetted side 
channels, while the Little Naches only had 6% of available habitat area within side channels.  Side channel habitat is 
heavily preferred by juvenile salmonids, as it provides feeding areas and protection from predators, and often has 
slower water velocities.   
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Figure 7.  Pool/Riffle Ratio by Surface Area in American and Little Naches (Muir, 2003) 
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In 1987, instream habitat structures such as log and rock v-weirs, log sills, boulders, and floodplain collector logs were 
constructed within reach 4 of the main Little Naches River, in part to create more primary pools in this reach which has 
been highly altered through flood control channel manipulations (rip-rap, dikes, past LWD removal).  During an 
evaluation study of instream structures constructed in the Little Naches River, Muir (2003) found that most had 
washed out, or were no longer functioning as intended within the river bankfull area. 
 
A 2001 stream survey of the Little Naches River (reaches 1,4,7,8) provides comparison data on how habitat conditions 
have changed in the mainstem Little Naches River since 1990.  All four reaches showed an increase in primary pool 
habitat, and decrease in riffle habitat by surface area.  Total LWD increased in reaches 1, 4, and 8, but decreased in 
reach 7.  Reaches 1, 4, and 7 showed an increase in spawning gravels and the percent of reach areas comprised of 
spawning habitat.  This result coincides with the observed increases in pool habitat, since spawning sized gravels are 
often associated with pool tail-outs.  The 1990 and 1996 floods appear to have played a major role in the improved 
habitat conditions of the river, and were more effective than human constructed instream habitat structures, particularly 
in reach 4 (Muir, 2003).  A 2010 stream survey of reaches 1-5 of the Little Naches River updates habitat data from 
1990, 1997, and 2001 stream surveys.  Reaches 1 and 4 showed a decrease in primary pool habitat by surface area  
(-12% and -4%) from 2001, reaches 2 and 3 increased 21% and 12% from 1990, and reach 5 increased by 27 percent 
from 1997. 
 
Total pool frequencies in reaches 1,4,5,7, and 8 meet the NMFS matrix properly functioning condition, while reaches 
2, 3, and 6 do not.  Muir (2003) reported that only 41.5 percent of pools in response reaches of the Little Naches River 
were >3 feet deep.  In comparison, 80 percent of pools in response reaches of the American River were >3 feet deep.  
Although response reaches in the Little Naches have shown increases in primary pool habitat recently, pool 
frequency/quality in the mainstem Little Naches is not properly functioning due to the lingering effects of floodplain 
LWD removal, river channelization, low amount pool surface area compared to American River reference reaches, low 
percentage of deep pools, floodplain constriction, and encroachment of the floodprone area by Forest Service Road 
1900.  Bissell (personal communication, 2008), noticed at least two large pools that filled in (below Crow Creek) after 
the 1979 river channelization/LWD removal projects.  Pool habitat in Little Naches tributaries is considered properly 
functioning because these reaches have not suffered the large scale LWD removal like the mainstem river.  Some 
reaches have reduced potential LWD from riparian timber harvests prior to early 1990s. 
 
Off-Channel Habitat 
The mainstem Little Naches is lacking in side channel habitat, compared response reaches in the American River.  
Little Naches response reaches contained 5.7 percent side channel habitat by surface area compared to 14.2 percent in 



Little Naches Aquatic Restoration Plan  37 
 

the American River.  In addition to the quantity of side channel habitat, the quality of side channel habitat was more 
complex and diverse in the American River (Muir, 2003). 
 
An off-channel rearing habitat (salmonid) survey was conducted on the mainstem Little Naches in 1994.  Off-channels 
were counted based on a qualitative estimate of their ability to function during summer low flows, and during the 
winter for over wintering habitat.  Functional rearing habitat has sufficient flow during the summer months, to 
maintain cool temperatures and an adequate oxygen supply, and sufficient flow and dwepth during the winter months 
to prevent freezing of the entire water column (USFS, 1994).  The majority of rearing Chinook salmon were found in 
reaches 1-5, with very few observed above.  Juvenile trout were observed in reaches 6-8.   
 
The majority of juvenile Chinook salmon were rearing in the first five reaches because most of the adult spawning 
occurs there, so rearing habitat is important there.  However these reaches only contained 47.7 percent of the total 
available rearing habitat at the time of the survey (USFS, 1994).  The Little Naches has limited quality edge habitat for 
rearing fish due to lack of riparian vegetation and LWD.  The juveniles have very little cover from predators and do 
not have the advantage of more food rich off-channels.  Juveniles are vulnerable to predation as they travel through the 
Little Naches River during migration (USFS, 1994).  The lack of high quality off-channel habitat in the mainstem 
Little Naches can be attributed to past LWD removal, river channelization/diking, and road encroachment in the 
floodplain, particularly in reach 4.  Compared to reference conditions observed in the American River, LWD levels are 
reduced substantially throughout the mainstem Little Naches, in turn reducing the quality of rearing habitat available 
for juvenile salmonids.  Off-channel habitat in the mainstem Little Naches is reduced in quantity and quality, and 
therefore not properly functioning. 
 

 

II. Past Fish Habitat Restoration 
Past fish habitat and riparian restoration is discussed in Appendix A, Water and Soils section.   
 

III. Restoration Needs 
 
Limiting Factors 
 
Mainstem Little Naches River 

The dominant limiting factors to fish habitat in the mainstem Little Naches River is the historic removal of LWD from 
the bankfull channel and floodplain, and the continuing effect of the 1900 road which encroaches the river floodplain 
within reaches 2-5, 7, and 8.  Disturbances from 1970s LWD removal and road encroachment lead to elevated water 
temperatures, lack of large/deep pool habitat, and lack of complex off channel habitats. 
 
Riparian recreation activities also continue to degrade riparian habitat; future LWD supply/retention time; low flow 
fish passage conditions; and poaching/harassment of spawning fish.  Mining claim activities (suction dredging) also 
are degrading in channel habitat, by disturbing river substrate, and causing water turbidity. 
 
Future large wood installation projects should strive to imitate natural wood in these streams that functions as high 
quality fish habitat. Specifically, wood pieces should be large, whole trees with branches or rootwads intact, in contact 
with the summer low-flow channel, channel spanning, and arranged in jams or complexes when possible. 
 
Monitoring 

Stream survey Level III (project in-depth habitat survey) would be completed before and after an complex side channel 
enhancement, channel relocation/LWD supplementation projects.  These surveys include in-depth habitat delineation, 
and fish distribution and population census.  Both of these surveys would measure implementation and effectiveness 
project monitoring by recording wood placement and comparing changes in habitat and fish populations over time.   
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APPENDIX C 
 

Wildlife Species and Habitat 

 
 
Photo 8.  Juvenile northern spotted owl banded as part of a demography study. 
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Wildlife  
I. Existing Condition 
 
Overview 
The Little Naches Watershed provides habitat for wildlife, ranging from mesic meadow to talus, and from mesic 
forest to dry forest habitat.  These varied habitats provide for a diverse array of wildlife species including Federally 
listed and several sensitive species on the Forest Service Regional Forester’s (R-6) Sensitive Species list (USDA 
Forest Service 2008).  Wildlife species and critical habitat currently listed under the Endangered Species Act (ESA) 
known to occur within the watershed include northern spotted owl and Designated Critical Habitat for the northern 
spotted owl.  Sensitive species known to occur within the watershed are harlequin duck, bald eagle and northern 
goshawk.  Although no confirmed sightings exist, habitat occurs within the watershed for the following Federally 
listed species:   gray wolf, North American wolverine and Canada lynx.  Lynx habitat on the District is considered to 
be peripheral or unoccupied.   Sensitive species habitat exists within the watershed for the Larch mountain 
salamander, Puget Oregonian, Columbia Gorge Oregonian and blue-gray taildropper.  The Little Naches Watershed 
provides habitat for all Management Indicator Species (MIS) selected for the Wenatchee NF (USDA Forest Service 
1990).   
 
Northern Spotted Owl, Northern Goshawk, White-headed Woodpecker, Pileated Woodpecker, 
Three-toed Woodpecker, American Marten and Bald Eagle  
(LATE-SUCCESSIONAL HABITAT) 
All of these species are associated with mature and old-growth (late-successional) habitat (USDA Forest Service 
2010; USDA Forest Service 1990).  The spotted owl, pileated woodpecker, American marten and three-toed 
woodpecker were chosen as management indicators of a structural component of defected and dead standing/down 
tree habitat typically found in old-growth and mature habitat (USDA Forest Service, 1990:III-48).  Each of these 
species are associated to a variety of coniferous forested habitat types:  Northern spotted owl are found primarily 
using eastside mixed conifer and occasionally montane mixed forest habitat types (Youkey 2011); pileated 
woodpecker are found using eastside mixed conifer,  montane mixed conifer and occasionally ponderosa 
pine/Douglas-fir habitat types (Johnson & O’Neil, 2001; USDA Forest Service, 2010); three-toed woodpecker use 
primarily montane mixed conifer (Wisdom et al. 2000); marten prefer montane mixed conifer and occasionally 
eastside mixed conifer habitat types;  northern goshawk will use eastside mixed conifer, montane mixed conifer and 
occasionally ponderosa pine/Douglas-fir habitat types; and white-headed woodpecker uses ponderosa pine/Douglas-
fir habitat types (USDA Forest Service 2010).    Bald eagles are not associated with a particular habitat type but more 
so with the large trees component associated with old-growth.  Large dominant ponderosa pine, Douglas-fir and 
cottonwoods trees and snags are important roost/perch structures for wintering bald eagles.  Approximately 49 
percent of the watershed is made up of late-successional habitat and a large portion of the core late-successional 
habitat is within the Norse Peak Wilderness (USDA Forest Service 1994).    
 
Extensive surveys have been conducted to determine spotted owl occupancy within the watershed.  Efforts have 
concentrated on areas primarily outside the wilderness area, so the extent of the population in the watershed is 
unknown.  Winter eagle surveys have occurred within the lower portion of the watershed and winter time bald eagle 
use has been documented.  Little information has been gathered for other late-sucessional species in the watershed 
(USDA Forest Service 1994).   Twelve spotted owl activity centers have been documented in the Little Naches 
Watershed.  Owl surveys are not current and status of several sites is uncertain.   
 
The Northwest Forest Plan Standards and Guidelines (USDA Forest Service, 1994) finalized a series of Late 
Successional Reserves (LSR) and Managed Late Successional Areas (MLSA) to protect and enhance habitat 
conditions for late-successional and old-growth related species.  There are two MLSA’s (Crow and Milk Creek) and 
one LSR (Manastash) that occur within the watershed.  The Manastash Ridge LSR is one of the “big three” LSR’s on 
the Forest, which is important as sources for spotted owl distribution throughout the North Cascades province 
(USDA Forest Service 1997).  Approximately 25 percent of the watershed is designated as LSR and 13 percent as 
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MLSA.  Along with late-successional habitat, security habitat is also an important component to consider for late-
successional species.  Low levels of security habitat exist within the LSR and MLSA’s (refer to Table 11).   Edge 
effects associated with roads or road networks constructed within late-successional habitats have been documented in 
Gaines et al. (2003) study.   
 
Gray Wolf, North American Wolverine, Rocky Mountain Elk, Mule Deer and Mountain Goats  
(SECURITY HABITAT) 
Like aquatic species, this group of terrestrial wildlife species can be influenced by human activities associated with 
roads.   Gray wolves and wolverine are sensitive to road-associated factors (Gaines et al. 2003).  For wolves, both 
Mech et al. (1988) and Thiel (1985) found that when road densities exceed (1 mi/mi²), wolves avoided or were 
displaced from areas.  In general, ungulates respond to recreational activities by avoiding areas near roads, 
recreational trails, and other types of human activities (Gaines et al. 2003).  Human activities are of particular 
concern for ungulates when they occur on their winter ranges or where young are reared (Canfield et al. 1999).   
 
Wolverines typically use high elevation alpine wilderness areas in the summer and montane forest habitats 
in the winter (Banci 1994).  They are associated with rocky outcrops, steep mountainous areas and 
transition zones between primary cover types.  Norse Peak Wilderness and Mount Rainer National Park are large 
roadless areas that provides effective security habitat.  Habitat for the wolverine occurs within the watershed 
primarily within the Norse Peak Wilderness, close to the Cascade crest.   
  
 A large population of elk inhabit the Little Naches Watershed spring through fall, providing adequate prey source for 
wolves.  Closing roads adjacent to existing security habitat would increase effective security habitat and would be 
beneficial to wolves and wildlife species that are sensitive to roads and trail associated factors (Gaines et al. 2003).  
Elk calving areas primarily exists adjacent to the meadows within the watershed.  Several meadow complexes exist 
within the watershed; providing an important source of forage for large ungulates.  Many of these meadows have 
been degraded by high levels of invasive plants, and un-managed motor vehicle use.  Conifer encroachment also 
threatens meadow habitat within the watershed.  Refer to Appendix D, Forest Health, for additional description of 
meadow condition. 
 
Mountain goats are associated with open country with steep rocky cliffs, talus slopes, and high elevation meadows 
for foraging (Wilson and Ruff 1999).  Habitat for mountain goats is located at along Manastash Ridge, Raven’s 
Roost and Fife’s Ridge areas.  There may be opportunities to improve security by relocating or closing trails or roads 
that travel through this unique habitat occupied by mountain goats.    
 
S&M Species:  Larch Mountain Salamander, Puget Oregonian, Columbia Gorge Oregonian, Blue-
gray Taildropper  (UNIQUE HABITAT) 
The Larch Mountain salamander, Puget Oregonian, Columbia Gorge Oregonian, Blue-gray taildropper occupy 
unique habitat such as moist talus, decaying down wood and deciduous leaf litter in mesic forest types.  The Little 
Naches Watershed has high quality habitat for Larch Mountain salamanders.  Talus habitat, within this watershed, 
has similar characteristics as confirmed Larch Mountain salamander sites on the Cle Elum Ranger District (Garvey-
Darda 2011).  
 
Only a portion of the amphibian and mollusk habitat within the watershed has been surveyed (USDA Forest Service 
2006).  No S&M wildlife species were found in the watershed.   
 
Ruffed Grouse, Beaver and Harlequin Duck (RIPARIAN HABITAT) 
The mainstem Little Naches River is an important stream for nesting harlequin ducks.   
High quality habitat along mountainous streams is considered to contain the following characteristics:  
swift flowing streams,  range from braded to reticulate with an abundance of riffle and rapid habitats; cool stream 
temperatures for quality foraging; high levels of large wood for midstream loafing and nesting structure (Cassirer et 
al. 1993); and an intact shrub layer along stream banks to provide security (WDFW 1991).    
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Infrequent harlequin duck surveys have occurred along the mainstem Little Naches River from 1993 to present.  
During surveys, female and paired harlequins were observed on the mainstem Little Naches River, but no broods 
were seen (Naches Wildlife data base 2010).   Surveys were also conducted along the American River during the 
same time period.  The American River has higher quality riparian and floodplain habitat than the mainstem Little 
Naches River.  On three occasions (different years), large broods (6-8 ducklings) were observed on the American 
River.  Habitat conditions along the mainstem Little Naches are degraded and unlikely to support breeding 
populations of harlequin ducks.  Nesting habitat has been degraded primarily as a result of FSR 1900 adjacent to the 
mainstem Little Naches River channel, and historic floodplain LWD removal.  The 1900 road has restricted  
floodplain access by the river channel, resulting in decreased river bank vegetation, decreased LWD within the 
channel, increased water temperatures, and decreased side channel areas.  Vegetated floodplain islands and cobble 
bars between side channels with LWD are important areas for harlequin nesting.  The 1900 road also provides easy 
access to the river by recreationists, increasing human disturbance to potential nesting harlequins.  This is particularly 
true along the lower portion of the mainstem Little Naches River. 
 
Beavers are keystone species that alter the aquatic and riparian ecosystems they inhabit (Naiman et al. 1986).  
Beavers occupy permanent sources of water of almost any type.  They prefer low gradient streams, ponds, and small 
mud-bottomed lakes with dimmable outlets (Beier and Barret 1987, McComb et al. 1990).  Habitat occurs within the 
riparian area primarily along the flatter valley bottom of the mainstem Little Naches River.  There is an adequate 
source of hardwoods for beaver along this valley bottom.   
 
For additional description of existing riparian conditions for the Mainsten Little Naches River, refer to Appendix A, 
Water Quality & Appendix B, Fisheries and Fish Habitat sections.   
 
Table 11.  Wildlife Habitat Opportunities. 
Goals Existing Opportunities 
Strive for high quality habitat in 
regards to security habitat: 
Goal w/in MLSA/LSR is for High 
Quality (>70%) 
(USDA FS 1997) 

Milk MLSA 2% (low 
quality) 
Crow MLSA 28%  (low 
quality) 
Manastash LSR 22%  
(low quality) 
(USDA FS 1997) 

Opportunity to close/obliterate 
open roads throughout the non-
wilderness portion of the 
watershed particularly in MLSA’s 
and LSR.  Opportunities exist to 
relocate trails out of sensitive 
areas as well.  Focus on 
developing security habitat where 
it already exists to create larger 
more effective blocks of habitat 
and within sensitive areas such as 
meadows (calving/fawning areas), 
occupied mountain goat habitat, 
talus (USDA FS 1994, USDA FS 
1997);   

Strive for high quality security 
habitat in regards to open road 
density: 
Goal w/ in MLSA/LSR is < 
1mi/mi²  
 

Milk MLSA 4.3 mi/mi²  
(low quality) 
Crow MLSA 1.98 mi/mi² 
(mod quality) 
Manastash LSR 2.47 
mi/mi² (mod quality) 

Opportunity throughout non-
wilderness portion of the 
watershed to close/obliterate open 
roads highest priority:  MLSA’s, 
LSR, riparian reserves, & talus 
areas (USDA FS 1994, USDA FS 
1997 pp 49, 179, ) 

High quality late-successional 
habitat 
Goal in MLSA/LSR is High 

Milk 54% nondry/61% all 
Crow 78% nondry/81% 
all 

Opportunity to increase late-
successional habitat in both 
MLSA’s and LSR through 
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Quality: (non-dry) habitat >60%; 
All habitat types 80-100% 
(USDA FS 1997) 
 

Manastash LSR 66% 
nondry/71% all 
(USDA FS 1997) 
 
All considered to be at 
mod quality 
 

vegetation 
treatments/perscriptions that will 
promote late-succssional 
development.  Also opportunity to 
increase late-succssional habitat 
particularly for dry forest habitat 
(PP/DF & EMC) within the lower 
portion of the watershed 

Maintain 500 acres of NRF 
habitat within the spotted owl 
core area 
(USDA FS 1997 pp 143, 180) 

NRF habitat is below 
minimum required within 
several owl activity 
centers.   (USDA FS 
1997) 

Improve and accelerate NRF 
habitat; maintaining high number 
of spotted owls through 
vegetation treatments (USDA FS 
1997 p143).  Focus on 
accelerating habitat within the 
mesic and wet forest types where 
sustainability is more likely when 
considering climate change.  
Highest priority-Manastash LSR 

Improve sustainability of dense 
dry forest for the purpose of 
protecting spotted owl habitat 
(USDA FS 1997 p143, 180-181, 
USDA FS 1994). 
 

Manastash LSR – Mod 
risk 
Milk – Moderate risk 
Crow- Moderate risk 
(USDA FS 1997 p110) 

Reduce fuel loading and stocking 
levels in dense successionally 
advanaced dry forest stands; 
Highest priority LSR/MLSA 
(particularly in the Manastash 
LSR) through vegetation 
treatments.  (USDA FS 1997 
p143) 

Restore and maintain riparian 
vegetation in recreation areas 
(USDA FS 1994). 
 
Improve Riparian conditions 
along the mainstem Little Naches 
River to a level where it is able to 
support a breeding population of 
harlequin ducks.     
 
Maintain and increase hardwoods 
within the mainstem Little 
Naches River. 
 
Riparian restoration goals (LWD, 
stream temp, shrub component, 
for fish & hydrology would be 
adequate for aquatic dependant 
wildlife species such as harlequin 
duck, beaver and ruffed grouse 
(Refer to Appendix A & B). 

Refer to Appendix A & B 
for riparian existing 
condition. 
 
Although harlequin duck 
pairs occur along the main 
Little Naches River, no 
broods have been 
documented (USDA FS 
2011). 
 

Highest priority area would be 
along the mainstem Little Naches 
River and valley bottom adjacent 
to this stream.  Restore shrubs 
along the mainstem Little Naches 
River, add LWD, close dispersed 
trails and where possible close 
open system roads that access the 
river.   Document harlequin 
production (brood) along the 
river. 
 
Opportunities exist for vegetation 
treatment that would encourage 
hardwood species such as 
cottonwoods to grow.  Protect 
young tree growth from browsers 
to allow trees to become large.  
Opportunities exit to plant 
hardwoods and obliterate roads 
within riparian reserves (USDA 
FS 1994). 
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Opportunities exist to relocate FS 
1900 rd away from mainsten 
Little Naches and other riparian 
reserves throughout the watershed 
(USDA FS 1994).   
Highest priority would be the 
mainstem Little Naches River 
riparian area and 2nd priority 
would be RR along perennial 
streams. 

Restore native plants within 
unique habitats in particular 
meadows.  Increase size of 
meadow to what it was 
historically (USDA FS 1994). 

Many of these meadows 
have been degraded by 
high levels of invasive 
plants, and disperse motor 
vehicle use.  Conifer 
encroachment also 
threatens meadow habitat 
within the watershed. 

Implement invasive weed 
treatment, and remove conifer 
encroachment in meadows. 
 
Decomission user built access 
roads 
 
Relocate motorized, system 
trail/roads out of meadows. 

 
Monitoring 
Conduct harlequin duck brood surveys every other year after restoration work along the mainstem Little Naches 
River.  Record beaver sign along with these surveys.  Monitor deciduous growth along mainstem Little Naches 
River.  Conduct yearly surveys to known spotted owl activity centers to determine if sites are occupied and record 
reproduction success.  Conduct wolf surveys in July as a tool to measure success of security habitat.  Monitor road 
closures yearly to determine they are still intact.  Conduct woodpecker surveys prior to treatment and after treatment 
to determine if use has increased by target late-successional woodpecker species. 
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APPENDIX D 
 

Forest Health 

 
Photo 9.  Dry forest site in overstocked condition.
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Forest Health 
 
I. Overview 
Plant communities within the Little Naches watershed range from dry Douglas-fir (Pseudotsuga menziesii1) and 
grand fir (Abies grandis) forest to moist Pacific silver fir (A. amabilis) forest and open subalpine parkland with 
scattered individuals of subalpine fir ( A. lasiocarpa) and mountain hemlock (Tsuga mertensiana) (USFS 1994).  
Although the area supports a diverse range of vegetation types, the watershed is dominated by moist forests typical of 
the high eastern slopes of the Washington Cascades.  The northern and western portions of the watershed support 
cool and cold moist forest vegetation consisting of Pacific silver fir (41%), western hemlock (25%), subalpine fir 
(4%), and mountain hemlock (2%).  The eastern portion of the watershed and most southern aspects support drier 
forest vegetation.  Grand fir communities are a significant component in this intergrade between vegetation types, 
occurring on 17% of the area.  Douglas-fir dominated communities, the warmest and driest of the forested 
communities, are a minor group occupying <1% of the watershed.  Non-forested plant communities in the watershed 
include:  rock, meadow, shrubfield, parkland, and riparian/water.  The sum of these groups is a significant portion of 
the watershed (~12%).  Given their unique qualities and relative rarity on the landscape, the communities in these 
groups are “hotspots” for rare and uncommon organisms.   
 

II. Vegetation Condition 
The moist forest exhibits a range of stand structures and historically experienced low, moderate, and high severity 
fires.  Individual mixed-severity fires associated with the moist vegetation types have historically resulted in a 
patchy, erratic pattern of mortality on the landscape, which fostered the development of highly diverse communities.  
Overall, these fires killed a large proportion of all tree species, especially those such as grand fir and Engelmann 
spruce, which tend to be the shade-tolerant species favored by fire exclusion.  Conversely, mixed-severity fires kill a 
smaller proportion of the fire-resistant species - including western larch, ponderosa pine, and Douglas-fir, which are 
long-lived species that are replaced successionally by shade-tolerant species with fire exclusion.   
 
Over the past century, fire exclusion, patch clear cutting, and selective logging of large diameter overstory trees in 
the moist vegetation type have resulted in a dense, disease-prone understory of shade tolerant trees.  Changes in 
species composition have been accompanied by structural changes in the size, amount, and distribution of live and 
dead or dying trees.  Higher biomass of late successional trees like grand fir and more canopy layers increase forest 
susceptibility to outbreaks of insects such as the western spruce budworm (Choristoneura occidentalis) (Hessburg et 
al. 1994, Swetnam and Lynch 1993, Swetnam et al. 1995).  Other pathogens causing atypical changes in structure 
within the Little Naches watershed are Douglas-fir dwarf mistletoe (Arceuthobium douglasii), ponderosa pine dwarf 
mistletoe (Arceuthobium campylopodum), larch dwarf mistletoe (Arceuthobium larcis), bark beetles, and annosus 
root and butt rot (Heterobasidion annosum). 
 
Historically in the dry forest plant communities; frequent, low intensity surface fire promoted the development of low 
and variable tree densities, light and patchy ground fuels, simplified forest structure, and favored fire-tolerant trees, 
such as ponderosa pine and Douglas-fir, and a low and patchy cover of associated fire-tolerant shrubs and herbs.  As 
a consequence of fire exclusion and past harvest methods, composition and structure in the dry forest community 
have changed from fire resistant species such as ponderosa pine, Douglas-fir, and western larch to a landscape 
proliferated with large homogeneous blocks of dense, mid-successional forest with an overabundance of grand fir  
The current dense forest conditions have also likely resulted in an overall reduction in the understory component 
associated with these communities (Agee 1993; Host 1998; McConnell and Smith 1970; Naumburg and DeWald 
1999).   
 
Changes in species composition have also resulted from establishment and spread of invasive species.  Invasive plant 
surveys have been conducted over the last several years, primarily in association with vegetation and road 
management projects.  Reconnaissance has been, most often, on landings and along roads and trails.  Additional 
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weed occurrence data has been collected as a result of other vegetation inventories.  Generally, invasive species 
occupy disturbed sites where soil compaction and displacement is apparent.  Clear cut patches and previously 
harvested areas where open forest remains, roadsides, previously and currently grazed meadows and grasslands, 
heavily utilized recreation sites, rock pits, and other waste areas support the highest densities of invasive species.  
Disturbed areas occurring within the drier vegetation groups are more often infested than areas that receive more 
precipitation.   
 
In addition to having a high risk of infestation by invasive species, montane meadows in the Little Naches watershed 
are undergoing a recent and rapid invasion by conifers.  Changes in climate, cessation of sheep grazing, and long-
term suppression of wildfire likely contribute to the observed replacement of meadow by forest; and the associated 
change in ground vegetation that accompanies tree establishment.   
 
Forest health restoration opportunities in the Little Naches Watershed are described in Table 12.
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Table 12.  Forest Health Opportunities 
Activity Description Objective/Rationale 

Commercial 
Harvest  

Commercial harvest in dry and moist 
forest stands. Harvest would remove 
merchantable size material (greater than 
7 inches in diameter).  

Old trees and those with the best potential to grow into 
large, old trees will be retained.   

Individual tree selection harvest in the 
dry forest type.   

The remaining stands would be comprised of larger 
diameter, healthy, fire tolerant, drought tolerant, and insect 
and disease resistant overstory trees.  In those stands where 
large diameter trees have already been removed, selected 
mid-diameter size class trees will be retained with the 
intent of growing these trees into a late and old structure. 

Regeneration harvest in the cool moist 
forest types.  This treatment will consist 
mostly of removing dead trees and trees 
that are unlikely to grow large enough or 
live long enough to function as large, old 
trees. 

These stands are unlikely to grow into late successional 
forest without a major disturbance.  Regeneration harvest is 
intended to establish a new generation of long-lived, large 
trees to replace those removed by previous management.  
This new generation of trees will provide the foundation 
for a diversity of structure and composition needed in the 
cool, moist forest type to grow into late successional 
habitat. 

Non-commercial 
Thinning 

Non-commercial trees (<7” diameter) in 
the cool moist forest type would be 
thinned  

Young managed stands exhibit very different structure than 
the old forest structures they replaced, with higher tree 
densities and lower variation in tree size and canopy 
height.  In addition, current young forests may be more 
densely stocked than the young stands that developed into 
old forest structures.  These observations have led to the 
suggestion that thinning, by fostering development of old 
forest stand structure, may accelerate development of 
ecological communities more similar to those found in late 
successional forests. 

Fuel Treatment 
 

Commercial and non-commercial 
harvest areas. Treatment could include 
transporting tree limbs and tops to 
landings, underburning, machine piling, 
chipping or grinding, and mastication. 
 
Natural fuels treatment:  Prescribed 
burning may of fuels not associated with 
harvest treatments.   

To reduce hazardous fuels accumulation and eliminate 
undesirable tree species.   

Integrated Invasive 
Species 
Management 

Prevention and control using cultural, 
mechanical, manual, and chemical 
techniques. 

Where established weed infestations provide a seed source 
that could potentially contribute to further spread. 
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