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3.2.2.2 Aquatic Ecosystems and Fisheries 
Chapter 3 presents the existing environment of the areas used for analysis and the potential 
consequences to that environment that may be caused by implementing the alternatives described 
in Chapter 2. The following discussion of resources and potential effects draws on existing 
information included in the Aquatic Ecosystems Assessment (U. S. Department of Agriculture, 
2014), other planning documents, resource reports and related information, and other sources, as 
indicated. The planning record contains additional references not listed in the reference sections of 
the draft environmental impact statement and appendices. 

This section considers numerous physical and biological resources associated with riparian and 
aquatic habitats, including aquatic species. Managing for high-quality soils, water, and soil 
hydrologic function is fundamental in maintaining and restoring watershed health. Soil is the 
primary medium for regulating the movement and storage of energy and water and for regulating 
the cycles and availability of plant nutrients (ICBEMP, 2014). The physical, chemical, and biological 
properties of soil determines biological productivity, hydrologic response, site stability, and 
ecosystem resilience. 

Refer to the ‘Soils Resource’ and ‘Water Resources’ sections for a more complete discussion. 

Relevant Laws, Regulations, and Policy 
Federal Laws 
Endangered Species Act of 1973, as amended: Section 7(a)(1) supports biotic sustainability by 
requiring that “all . . . federal agencies shall . . . utilize their authorities in furtherance of the 
purposes of this act by carrying out programs for the conservation of endangered species and 
threatened species.” Section 7(a)(2) includes direction that federal agencies, in consultation with 
the U.S. Fish and Wildlife Service, will not authorize, fund, or conduct actions that are likely to 
jeopardize the continued existence of any threatened or endangered species or result in the 
destruction or adverse modification of their critical habitat. 

Multiple-Use Sustained-Yield Act of 1960: Congress has affirmed the application of sustainability to 
the broad range of resources over which the Forest Service has responsibility. The Multiple-Use 
Sustained-Yield Act confirms the Forest Service’s authority to manage the national forests and 
grasslands “for outdoor recreation, range, timber, watershed, and wildlife and fish purposes” (16 
U.S.C. § 528) and does so without limiting the Forest Service’s broad discretion in determining the 
appropriate resource emphasis or levels of use of the lands of each national forest and grassland. 

National Forest Management Act of 1976: This act directs the Forest Service to manage for a 
diversity of habitats to support viable populations (36 CFR § 219.19). Regulations further state that 
the effects on these species and the reasons for their choice as management indicator species need 
to be documented (36 CFR § 219.19(a)(1)). 

Agency Regulations 
The Nez Perce-Clearwater supports five fish species currently listed as threatened or endangered 
under the Endangered Species Act and contains designated critical habitat for these species. The 
last two decades history of listings related to the Endangered Species Act is complicated. In Idaho, in 
the 1990s, two stocks of Chinook salmon, sockeye salmon, and steelhead trout were listed under 
the Endangered Species Act, in addition to bull trout. Snake River spring and summer Chinook 
salmon, Snake River fall Chinook salmon, and Snake River sockeye salmon were listed in 1991 and 
1992, with critical habitat designations in 1993 and 1994. Snake River steelhead trout were listed in 
1998, with critical habitat designation in 2006. These species are present on the Nez Perce-
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Clearwater, although in the case of sockeye salmon no spawning or rearing occurs on the Nez Perce-
Clearwater. The U.S. Fish and Wildlife Service released a bull trout recovery plan (U.S. Department 
of Interior, 2015) and Recovery Unit Implementation Plans for the Mid-Columbia and Upper Snake 
Recovery Areas (U.S. Department of the Interior, 2015a, 2015b), which include portions of the Nez 
Perce-Clearwater. 

Snake River Recovery Plan (Snake River Steelhead Trout and Snake River Spring and Summer 
Chinook Salmon): The National Marine Fisheries Service has released final recovery plans for Snake 
River salmon and steelhead, along with their implementation plans, published in 2017 (NOAA 
Fisheries, 2016). Prior to recovery planning, the National Oceanic and Atmospheric Administration 
Fisheries, also known as the National Marine Fisheries Service, conducted broad-scale consultations 
on Land and Resource Management Plans, as amended by PACFISH. As part of programmatic 
consultations with the Forest Service and Bureau of Land Management, the National Marine 
Fisheries Service issued two Biological Opinions – one in 1995 for Snake River salmon and another 
in 1998 for Snake River steelhead. Consultations with the National Marine Fisheries Service resulted 
in direction above and beyond that which is contained in PACFISH, including but not limited to the 
addition of two sediment Riparian Management Objectives, adoption of nine conservation 
measures for listed steelhead trout, enhanced direction for watershed analysis, and expansion of 
the “key” watershed concept to all Interior Columbia River Basin watersheds within the range of 
listed steelhead. This direction was intended to apply until forest plans were revised. 

The portions of the Snake River Recovery Plan relevant to the Nez Perce-Clearwater are included in 
the Idaho Unit Management Plan, which is comprised of nine chapters and includes an 
implementation framework. Chapter 6 of the recovery plan identifies populations and geographic 
locations within each Major Population Group of listed steelhead and spring and summer Chinook 
salmon, along with assessment of habitat conditions and current limiting factors. Portions of these 
geographic areas, including large percentages for the Clearwater Steelhead Major Population 
Group, are on the Nez Perce-Clearwater. Areas where focused habitat restoration are a priority are 
identified for each population. For example, separate steelhead populations within the Clearwater 
Major Population Group are identified in Lolo Creek, the Lower Clearwater River, the Lochsa River, 
the Selway River, and the South Fork Clearwater River. For each of these populations, habitat 
limiting factors and improving actions are identified. 

There are similar provisions for the Major Population Groups of both steelhead and spring and 
summer Chinook salmon in the Salmon basin. The recovery plan also identifies major and minor 
spawning areas within each population area. 

Columbia River Bull Trout Recovery Plan and Recovery Unit Implementation Plans: The Columbia 
River bull trout recovery plan was completed in 2015. Recovery actions were developed in 
cooperation with federal, state, tribal, local, and other partners and generally fall into four 
categories: 

 Protect, restore, and maintain suitable habitat conditions for bull trout. 
 Minimize demographic threats to bull trout by restoring connectivity or populations, where 

appropriate, to promote diverse life history strategies and conserve genetic diversity. 
 Prevent and reduce negative effects of non-native fishes and other non-native taxa on bull 

trout. 
 Work with partners to conduct research and monitoring to implement and evaluate bull trout 

recovery activities consistent with an adaptive management approach using feedback from 
implemented, site-specific recovery tasks and considering the effects of climate change. 
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Streams and lakes on the Nez Perce-Clearwater are included in two Recovery Unit Implementation 
Plans – the Mid-Columbia and Upper Snake (U.S. Department of the Interior, 2015a, 2015b). 

Recovery and conservation actions for the Clearwater basin, which is part of the Mid-Columbia 
Recovery Unit Implementation Plan, include changes to upland and riparian land management 
practices, including reduction of fine sediment production and stabilization of roads, road stream 
crossings, landslides, and other known sources of sediment delivery. There are specific objectives 
and priorities identified for many subwatersheds on the Nez Perce-Clearwater. Recovery and 
conservation actions for the Salmon basin, which is part of the Upper Snake Recovery Unit 
Implementation Plan, are similar. 

Policy 
FSM 2670: As an implementing rule of the 1976 National Forest Management Act, FSM 2670 
requires federal land managers to maintain viable populations of all native and desirable non-native 
species, with special care taken to assure that federally listed species are allowed to recover. Actions 
that may cause a species to become listed as threatened or endangered are to be avoided. 

PACFISH/INFISH Amendments: In the early 1990s, concerns about stream habitat degradation in 
the western United States, as well as the potential loss of salmon, trout, and char populations, 
increased (Nehlsen, Williams, & Lichatowich, 1991; B. E. Rieman & McIntyre, 1993). In response, the 
Forest Service and Bureau of Land Management completed three broad reaching documents that 
amended forest plans across the west to improve their conservation function. They were the: 
 Record of Decision for Amendments to Forest Service and Bureau of Land Management Land 

Planning Documents Within the Range of the Northern Spotted Owl, often referred to as the 
Northwest Forest Plan Record of Decision (USDA and USDI, 1994) 

 Decision Notice and Decision Record for Interim Strategies for Managing Anadromous Fish-
Producing Watersheds on Federal Lands in Eastern Oregon, Washington, Idaho, and Portions of 
California (U.S. Department of Agriculture, Forest Service & U.S. Department of Interior, 1995) 

 Inland Native Fish Strategy-Interim Strategies for Managing Fish-Producing Watersheds in 
Eastern Oregon, Washington, Idaho, Western Montana, and Portions of Nevada (U.S. 
Department of Agriculture, Forest Service, 1995) 

Both the Northwest Forest Plan and PACFISH greatly improved protection for migratory salmon and 
steelhead. 
PACFISH and INFISH were designed to maintain options for anadromous and inland native fish by 
reducing negative impacts to aquatic habitat. Riparian management objectives, standards, and 
guidelines and monitoring requirements were implemented beginning in 1995 to avoid causing 
further damage and begin recovery of aquatic habitats. All forest plans in the Forest Service 
Northern Region were amended by either PACFISH or INFISH in 1995, and this strategy is still in 
effect on all National Forests that have yet to update their plans. The Clearwater Forest Plan was 
amended by both PACFISH and INFISH. 
PACFISH and INFISH were originally expected to last 18 months to 3 years. An effort similar to the 
Northwest Forest Plan, the Interior Columbia Basin Ecosystem Management Project (ICBEMP, 2014), 
was completed for the Interior Columbia River Basin. That strategy was never completed but 
science from that effort has been retained in the form of guidance for plan revisions occurring in 
areas covered by PACFISH and INFISH. Interior Columbia Basin Ecosystem Management Project 
science and guidance is followed in this forest plan revision. In addition, this plan also follows 
direction in the 2012 Planning Rule. Specifically, greater emphasis is placed on meeting improved 
and more refined desired conditions. “Standards and guidelines” that were not differentiated in 
PACFISH and INFISH are separated into standards or guidelines in this plan. 
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State and Local Plans 
Idaho Department of Fish and Game Five-year Fisheries Management Plan (2019–2024): This 
management plan includes statewide principles related to management of fisheries and habitat; 
public involvement; rules such as fishing regulations; access; importation and introductions; 
cooperation with other agencies, Indian Tribes, outfitters and guides; habitat restoration and 
protection; and mitigation. The Idaho Department of Fish and Game has completed a specific 
management plan to conserve westslope cutthroat trout (2013) and includes a goal of completing 
one for interior redband trout. 

Specific to bull trout, the management plan states that the Idaho Department of Fish and Game will 
continue to work closely with the U.S. Fish and Wildlife Service and other stakeholders on a bull 
trout conservation and recovery planning and will advocate for de-listing those portions of the 
range where bull trout populations are secure and no longer in need of Endangered Species Act 
protection. Additionally, ongoing coordination with federal land management agencies, such as the 
Forest Service, is critical due to their large span of control over much of the bull trout habitat in 
Idaho. 

The management plan also includes specific management principles to guide high mountain lakes, 
fish stocking within those lakes, and management of native amphibians. 

For anadromous fish in Idaho, the management plan has outlined escapement goals at Lower 
Granite Dam for salmon and steelhead that exceed minimum abundance thresholds established in 
recovery plans for salmon and steelhead stocks listed under the Endangered Species Act. 
Escapement goals identified by the management plan identify the number of adult salmon and 
steelhead needed to seed spawning habitat, provide directed harvest opportunity, and 
accommodate conservation and supplementation hatchery programs where currently 
implemented. Referred to as “healthy and harvestable,” these escapement goals extend beyond the 
minimum abundance thresholds adopted in the Endangered Species Act recovery plans to consider 
fish for delisting (NOAA Fisheries, 2016). The minimum abundance thresholds targets are minimum 
targets related to long-term extinction risk and do not provide sufficient escapement for full habitat 
seeding, nor do they reflect reasonable harvest opportunity. 

Spring and summer Chinook salmon in the Clearwater basin are not listed under the Endangered 
Species Act and escapement goals for them are not included in Snake River recovery plans. They are 
included in the Idaho Department of Fish and Game escapement goals. 

In addition, the management plan identifies geographic locations for wild-origin summer steelhead 
and spring and summer Chinook salmon, which includes the Lochsa and Selway Rivers in the 
Clearwater Basin, Rapid River in the Lower Little Salmon subbasin, and tributaries to the Salmon 
River from the mouth upstream to the Middle Fork Salmon River excluding the Little Salmon and 
South Fork Salmon Rivers. Wild salmon and steelhead management areas were established 
intentionally to provide areas where wild fish would have priority management status and where 
there would be no direct hatchery intervention. The wild- and natural-origin fish management areas 
are intended to be maintained over the life of the 2019–2024 Management Plan. Many 
management areas overlap regions classified as wilderness or Wild and Scenic Rivers. 

The management plan also addresses specific river basins or portions of those basins. Relevant to 
the Nez Perce-Clearwater are the Palouse, Clearwater, Salmon (mouth upriver to Horse Creek), and 
the Little Salmon Rivers. For the Palouse, the primary objective is to increase fishing opportunity. 
For the Clearwater, Salmon, and Little Salmon Rivers, objectives include increasing fishing 
opportunity but are much more complex due to the presence of high-value resident fisheries and 
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anadromous fish. Objectives include maintain and improve fish habitat, maintain a diversity of 
fishing opportunity, improve and increase fishing access, maintain and improve existing populations 
of natural and wild populations of salmon and steelhead, manage fisheries in mountain lakes to 
provide a diversity of fishing opportunities for anglers and to maintain long-term persistence of 
amphibian, and provide fishing opportunities for hatchery salmon and steelhead that satisfies 
different angler types. 

Nez Perce Tribe Department of Fisheries Resource Management Plan (2013–2028): The Nez Perce 
Tribe’s Fisheries Resource Management Plan includes a set of management goals and management 
objectives to achieve those goals. Management objectives include those related to achievement of 
escapement goals for anadromous fish, including habitat management of key populations within 
the Nez Perce-Clearwater such as Lolo Creek, the Potlatch River, the Upper South Fork Clearwater 
River, the Lochsa River, Meadow Creek, Moose Creek, and the Upper Selway River. Habitat 
management objectives include emphasis on watershed restoration within a “ridge-to-ridge” 
management philosophy where stream habitat is degraded. Fish management goals are consistent 
with those described in the Idaho Department of Fish and Game five-year management plan and 
within the Snake River recovery and implementation plans (NOAA Fisheries, 2016), as the Nez Perce 
Tribe has worked closely with these agencies. Similarly, the government-to-government relationship 
with the Forest Service, including the Nez Perce-Clearwater, is described. Co-management of federal 
lands and cooperation on an extensive body of work occurs on the 11 National Forests with which 
the Nez Perce Tribe shares a working relationship. This extensive body of works includes restoration 
projects, fish and habitat monitoring, operation of acclimation sites, facility use, harvest access, and 
effects of forest management actions. 

Methodology 
This analysis programmatically addresses outcomes that might result from implementing the 
proposed management direction in each alternative over the life of the forest plan. The three 
watershed scales most relevant to the implementation of the forest plan are sub-basin (8-digit 
hydrologic unit), watershed (10-digit hydrologic unit), and sub-watershed (12-digit hydrologic unit). 
A sub-watershed may range from 10,000 to 40,000 acres in size. For estimating the effects at the 
programmatic forest plan level, the assumption has been made that the kinds of resource 
management activities allowed under the alternatives are reasonably foreseeable future actions to 
achieve the goals and objectives. However, the specific location, design, and extent of such 
activities are generally not known because these activities are made at the project level based on a 
site-specific analysis. Therefore, discussions within this document refer to the potential for the 
effects to occur and are in many cases only estimates. The effects analyses are useful when 
comparing and evaluating alternatives but are not intended to be applied directly to specific 
locations on the Nez Perce-Clearwater. 

Since the site specificity of future activities is not known at the programmatic forest plan level, the 
potential spatial and temporal effects to water quality cannot be attributed to any specific 
watershed, nor can quantitative estimates of potential effects to aquatic resources, such as changes 
in water quantity, be determined. Broad scale estimated effects and trends related to hydrologic 
function and watershed processes for National Forest System lands within the project area have 
been qualitatively estimated. Cumulative effects to water quality are described in terms of their 
potential to generally affect trends on the subwatershed to basin scale. The temporal scale for this 
analysis is limited to the life of this plan, generally 15 to 20 years. 
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Salmon, steelhead, and bull trout stocks have been listed under the Endangered Species Act in most 
drainages within the interior Columbia and Snake River basins, including streams and rivers within 
the Nez Perce-Clearwater. While many environmental factors led to the listing of these populations, 
habitat degradation is one of the major causes (Williams et al., 1999). Good or improving stream 
habitat and protection of processes that maintain these habitats increases the likelihood of 
successful adult spawning and juvenile rearing for these listed species. A useful approach for 
assessing the status of stream habitat condition at a given stream reach is to compare its habitat 
characteristics to those of streams likely to be functioning properly (Stoddard, Larsen, Hawkins, 
Johnson, & Norris, 2006). The Biological Opinions for PACFISH and INFISH included stringent 
monitoring requirements to determine if current land management practices were meeting 
PACFISH and INFISH riparian management objectives. The PACFISH and INFISH Biological Opinion 
(PIBO)Effectiveness Monitoring Program uses this approach to evaluate status of stream habitat 
within portions of the interior Columbia River and Missouri River basins and to also document 
changes in habitat conditions such as trends over the 19-year period of PIBO sampling from 1999 to 
2018. 

Methods and Assumptions 
The following text discusses using and interpreting PIBO data (E. Archer & Ojala, 2016): 

Determining the condition or status of an individual, or group of stream reaches is a difficult task 
because of the natural inherent variability in stream conditions due to geoclimatic and 
disturbance regimes (Ebersole et al, 1997). PIBO’s approach is to compare the status of stream 
habitat conditions at sites in ‘managed’ watersheds (watersheds exposed to disturbance from 
various management actions) to habitat conditions at sites within ‘reference’, or relatively 
pristine, watersheds, which are used as a benchmark of expected condition. Because all streams 
are affected by natural disturbance, in assessing status we are most interested in how the range 
of stream habitat conditions expressed at managed sites compares to what would be expected if 
the stream had experienced only natural disturbance. To ascertain the status of a given site we 
created an index of habitat condition which accounts for some natural variability among sites and 
combines several stream habitat attributes (Al-Chokhachy et al, 2010). While an index is good for 
determining status, it may be less sensitive when detecting trend in habitat condition over time 
because it averages conditions of several attributes that may be more individually responsive. 
Therefore, trends were estimated by measuring changes in individual stream habitat metrics, such 
as bank stability or large wood frequency, at a site over the duration of PIBO sampling (2001-
2015). 
To evaluate the status of stream habitat conditions at a given site, PIBO develops an index score 
for each physical habitat attribute and constructs the index by using multiple linear regression to 
explain inherent differences among sites. To account for local differences in stream type and 
geographic location this analysis included landscape ‘predictor’ variables, such as average 
precipitation, percent forested and slope of the valley, as well as some measures of stream power 
(reach gradient, and catchment area) as covariates in the regression models. The best multiple 
regression model was selected to fit each attribute using data only from the reference sub-
watersheds (n = 217; 10% of reference were set aside to verify model performance) to provide 
expected stream habitat conditions in the absence of land management activities (Al-Chokhachy, 
2010). 
To create an overall index of physical habitat condition for a site, individual attribute scores 
included in the index were summed and then rescaled from 0-100. For complete details and a 
better understanding, see Al-Chokhachy et al (2010). 
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To estimate trends in stream habitat condition, actual measured values were used (and not index 
scores) for eight stream habitat attributes. Data collected at the first sampling visit were 
compared with data from the last visit using the Wilcoxon signed rank summed test, a non-
parametric statistical test that evaluates repeated measurements at the same site to determine if 
there has been a change in the metric value. A p-value < 0.10 indicates that the change is 
significant. Desirable changes could be either in a positive or negative direction, as, for example, 
increased bank stability or fewer fine sediments. The desired direction of change (+ or -) for each 
habitat attribute is shown in the summary tables. The general direction of change was indicated 
across reference sites sampled by PIBO. Summary tables also show the mean value for each 
attribute for the first and last sampling events, and the percent change in the metric over the 
evaluation period. 

To evaluate substrate trends with data other than PIBO, substrate data collected since the Nez 
Perce-Clearwater’s last planning period was used. Cobble embeddedness data, percent surface 
fines derived from Wolman pebble count data, and percent fines by depth using a McNeil core 
sampler were used to describe the existing condition. All of these types of data have been collected 
on both Forests, but the Nez Perce National Forest emphasized cobble embeddedness as a key 
metric, while the Clearwater National Forest emphasized percent surface fines and fines by depth. 
Research conducted in the mid-1980s and development of the FISHSED model (Stowell et al., 1983) 
in the Red River, which is located in the South Fork Clearwater subbasin, informed the use of cobble 
embeddedness as a preferred indicator on the Nez Perce National Forest. Both concluded that as 
interstitial spaces are reduced by fine sediment the capacity of the stream to support juvenile 
anadromous salmonids is reduced (Hillman, Griffith, & Platts, 1987; Stowell et al., 1983). In other 
words, reduced interstitial spaces in cobble bottom streams limits the amount of habitat available 
for juvenile fish, particularly in the winter. Thus, winter rearing space reduced by deposited fine 
sediment became widely regarded as a primary factor limiting anadromous fish production. 

Further, the 1995 Land Resource Management Plan Biological Opinion (NOAA Fisheries, 1995) 
added two sediment Riparian Management Objectives – percent surface fines in spawning habitat 
and percent cobble embeddedness in rearing habitat. 

Assessment of trends in percent surface fines and cobble embeddedness data, in conjunction with 
PIBO data, was used to assess and make conclusions about fine sediment deposited on the stream 
bottom to determine whether it has changed in the last planning period and whether it affected the 
capacity of streams supporting spawning and early rearing by juvenile salmonids. 

Measurement Indicators 
PACFISH and INFISH BIOLOGICAL OPINION (PIBO) monitoring data: PIBO data is used in the 
following analysis to describe both the existing condition of stream habitat and assess the effects of 
the alternatives to these conditions and their trends. Metrics used to assess existing conditions 
include: 

• Percent surface fines at pool tailouts 
• Median grain size of the substrate (D50) 
• Percent pools 
• Residual pool depth 
• Streambank angle 
• Percent undercut banks 
• Large wood in the stream channel 
• Streambank stability 
• Aquatic macroinvertebrate diversity 
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The protocol for collection and analyses of this data is fully described in Archer et al (2012) and 
Archer and Ojala (2016). 

For the most recent report, the analysis of stream habitat data included comparisons of data from 
referenced and managed sites using a habitat index approach to determine if differences were 
statistically significant according to methods described in Al-Chokhachy et al (2010). A predictive 
relationship was developed between landscape and environmental characteristics and habitat 
conditions at reference sites to minimize sources of variation. This statistical approach controls for 
inherent differences in climate and landscape characteristics among sites (E. Archer & Ojala, 2016; 
Meredith et al., 2012). For analysis of macroinvertebrate data, distribution of observed versus 
expected macroinvertebrate scores in reference and managed sites was analyzed according to 
methods described in Hawkins (Hawkins, 2006). 

Reference conditions from PIBO sites across the Interior Columbia River Basin provide a 
representation of the natural range of variability in aquatic ecosystems in the Interior Columbia 
River (Kershner et al., 2004), including the Nez Perce-Clearwater. Given the wide range of values 
seen in data from reference sites and inherent natural disturbance regimes that shape stream 
habitats, a range of indexed reference conditions is more useful than comparisons of single values 
that represent only one end of the distribution of values seen in reference reaches (Al-Chokhachy et 
al., 2010; Kershner & Roper, 2010). The range of conditions exhibited in PIBO data collected from 
reference sites can be interpreted as the range of natural variability for streams; if the range of 
conditions from managed sites is different than the range for reference sites, management actions 
may have had an effect (E. Archer & Ojala, 2016). 

PIBO data summaries are included for each subbasin with enough sites to conduct a statistical 
analysis. 

Substrate Data Other Than PIBO: Because of the predominance of the highly erosive Idaho 
Batholith geology on both the Nez Perce and Clearwater National Forests, deposited sediment in 
streams was recognized as a key limiting factor for anadromous salmonids during the previous 
forest planning efforts. Direction in both plans related to aquatic resources was based on 
contemporary research at the time identifying deposited sediment as a primary limiting factor for 
salmonids spawning and rearing in streams on the Nez Perce-Clearwater and a primary risk to 
beneficial uses as defined under the Clean Water Act. Deposited sediment in north central Idaho 
streams within the Idaho Batholith geologic type was a primary focus in both forest plans. Literature 
supporting this conclusion included Bjornn (1971), Bjornn et al (1977), and Stowell et al (1983), 
among others. 
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Summary of Effects to Aquatic Threatened or Endangered Species, Species of Conservation 
Concern, and Species of Public Interest: The existing condition and all direct, indirect, and 
cumulative effects of the alternatives for the following aquatic species are summarized using the 
PIBO metrics described, as well as any other source of effects: 

• Snake River spring and summer Chinook salmon Oncorhynchus tshawytscha – threatened, 
Salmon River Basin 

• Snake River fall Chinook salmon Oncorhynchus tshawytscha – threatened, Clearwater and 
Salmon Basins 

• Snake River sockeye salmon Oncorhynchus nerka – endangered, Salmon Basin 
• Snake River steelhead trout Oncorhynchus mykiss – threatened, Clearwater and Salmon 

Basins 
• Columbia River bull trout Salvelinus confluentus – threatened, Clearwater and Salmon 

Basins 
• Spring and summer Chinook salmon Oncorhynchus tshawytscha –  Species of Conservation 

Concern, Clearwater Basin 
• Pacific lamprey Entosphenus tridentatus –  Species of Conservation Concern, Salmon and 

Clearwater Basins 
• Westslope cutthroat trout Oncorhynchus clarki lewisi – Species of Public Interest, Salmon 

and Clearwater Basins 

Affected Environment 
Introduction 
The current condition of riparian and stream habitats varies widely across the planning area, 
ranging from largely unaffected by human disturbances in designated wilderness areas to highly 
disturbed with varying degrees of impaired function. 

The Nez Perce-Clearwater include portions of 11 subbasins (HUC8), including Palouse/Hangman, 
Lower North Fork Clearwater, Upper North Fork Clearwater, Lower Clearwater, Middle Fork 
Clearwater, South Fork Clearwater, Lochsa, Upper Selway, Lower Selway, Lower Salmon, Lower Little 
Salmon, and Middle Salmon–Chamberlain. Within the context of the Interior Columbia River Basin, 
watersheds within the Nez Perce-Clearwater support a significant percentage of remaining 
spawning and rearing habitats accessible to anadromous fish in the Snake River basin. A substantial 
number of the watersheds on the Nez Perce-Clearwater were identified as supporting strongholds 
for at-risk fish species (D. C. Lee, Sedell, Rieman, Thurow, & Williams, 1997), which include bull trout 
and westslope cutthroat trout. Other assessments indicate watersheds on the Nez Perce-Clearwater 
with high potential to support strongholds for at-risk anadromous fish species, including spring and 
summer Chinook salmon and steelhead trout (U.S. Department of Agriculture, Forest Service, 2001; 
U.S. Department of Agriculture, Forest Service Nez Perce National Forest, 1998) (USDA-FS, 2003a). 

The most notable alteration of upland and riparian conditions that has influenced stream process 
and function across the Nez Perce-Clearwater is road development (Ecovista, 2003; U.S. 
Department of Agriculture, Forest Service, 2001, 2003; U.S. Department of Agriculture, Forest 
Service Nez Perce National Forest, 1998) ( USDA-FS, 1999;USDA-FS, 2003a). Road development has 
been correlated to instream conditions including substrate composition, large woody debris, and 
number and quality of pools on both the Clearwater and Nez Perce National Forests (Huntington, 
1995; Meredith et al., 2012; U.S. Department of Agriculture, Forest Service, 2003). High levels of 
deposited sediment and simplified habitat conditions are correlated with roaded development in 
watersheds, particularly in riparian areas. System roads cover an estimated 2,400 acres, or 600 road 
miles, within riparian management zones on the Nez Perce National Forest and an estimated 4,000 
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acres, or 1,000 road miles, within riparian management zones on the Clearwater National Forest. 
Recovery potential is limited as long as the road prism continues to exist on the more sensitive 
locations in the landscape, although site specific improvements can be made to reduce effects, 
particularly those associated with streamside roads and stream crossings. 

The specific effects of road development on watershed condition and its correlation to instream 
habitat, particularly deposited sediment, are well described in the literature. As described in Furniss 
et al (1991), construction of roads and road networks can lead to greatly accelerated erosion rates 
in watersheds and increased sedimentation in streams following road construction can be dramatic 
and long lasting (Beschta, 1978; Haupt, 1959; Reid & Dunne, 1984; Swanson & Dyrness, 1975). 
These conditions were more broadly addressed in the Interior Columbia Basin Ecosystem 
Management Plan (Quigley & Arbelbide, 1997). Surface erosion from road surfaces, cut banks, and 
ditches represents a significant source, and in some landscapes the dominant source, of road-
related fine sediment input to streams (Gucinski, Furniss, Ziemer, & Brookes, 2001). Increased 
sediment delivery to streams after road building has been well documented in the research 
literature for the Pacific Northwest and Idaho (Bilby, Sullivan, & Duncan, 1989; Megahan & Kidd, 
1972; Reid & Dunne, 1984) (Rothacher, 1971; Sullivan and Duncan, 1981). The negative effects of 
roads on physical instream habitat and aquatic biota have been summarized in a comprehensive 
review by Trombulak and Frissell (2000). 

Other alterations of riparian and stream conditions include historic dredge mining and domestic 
livestock grazing. These activities are not as widespread as road development but in many cases 
have resulted in significant alterations of both the stream and riparian environment. Some riparian 
areas most altered by historic dredge mining are located within or adjacent to spawning and rearing 
habitat for anadromous fish with very high potential for high productivity of juvenile fish, most 
notably tributaries to the Upper South Fork Clearwater River, the mainstem South Fork Clearwater 
River, and reaches of Lolo Creek. 

A substantial percent of the Nez Perce-Clearwater’s land base is contained within designated 
wilderness or is roadless. In these areas, it is assumed natural processes drive riparian and stream 
conditions. Exceptions could include watersheds that are developed in their headwaters, or those 
that contain non-native species. 

Riparian 
In general terms, riparian areas are lands at the interface between land and a river or stream and 
wetlands are lands that are saturated with water all year or for varying periods of time during the 
year. Both encompass unique and diverse vegetation types that are closely associated with lakes, 
streams, ponds, marshes, swamps, bogs, fens, and other areas of high or fluctuating water tables. 
Although they may occupy a small percentage of the landscape, riparian areas provide important 
habitat for many terrestrial and aquatic species, including connectivity of habitat from headwaters 
to downstream areas. 

The composition of the vegetation and the structure and pattern of the riparian areas and wetlands 
across the Nez Perce-Clearwater are highly diverse. Plant communities may be dominated by shrubs 
with few trees, particularly in the Lower Salmon and Lower Little Salmon subbasins, or they may be 
forested. Forested riparian areas may be comprised of western red cedar, grand fir, Douglas fir, 
western larch, and western white pine on the warmer sites, and lodgepole pine, spruce, and 
subalpine fir on colder sites. Shrubs include alder, willow, red-osier dogwood, elderberry, 
buckthorn, thimbleberry, twinberry, and hawthorn. Forbs and grass-like plants that occupy these 
sites are quite diverse. The vegetative structure may include many decayed and dead trees and 
multiple layers of vegetation that include submerged vegetation along open water margins, as well 
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as plants that grow in conditions with variable amounts of soil saturation. The pattern of riparian 
and wetland ecosystems varies from relatively narrow strips of land along perennial and 
intermittent streams in deeply incised, steep mountain valleys to adjacent wetlands to the wider 
valleys of the North Fork Clearwater River, Selway River, Lochsa River, and South Fork Clearwater 
Rivers, as well as the lower reaches of some major tributaries. They may be interconnected in a 
linear fashion down hillsides and in valleys, they may occur in clusters, or they may occur as isolated 
microsites in other ecosystems. 

Riparian ecosystems are equally important habitat to wildlife for feeding, drinking, cover, breeding 
season habitats, and habitat connectivity. Many wildlife species are associated with riparian 
ecological systems, including neotropical migrant birds, native upland birds such as mountain quail 
and ruffed grouse, beaver, Canada lynx, and fisher. Rare and native plants are also associated with 
riparian areas. 

Riparian Management Zones 
- Riparian Management Zones were previously known as Riparian Habitat Conservation Areas 

As previously discussed, PACFISH amended both the Nez Perce and Clearwater Forest Plans in 1995 
(U.S. Department of Agriculture, Forest Service & U.S. Department of Interior, 1995). INFISH also 
amended the Clearwater Forest Plan in 1995 (U.S. Department of Agriculture, Forest Service, 
Intermountain, Northern, and Pacific Northwest Regions, 1995) applicable only to watersheds 
where anadromous fish are blocked but was extirpated on the Upper and Lower North Fork 
Clearwater subbasins above Dworshak Dam or historically absent in the Palouse River basin. The 
background behind these documents has been previously discussed in the ‘Relevant Laws, 
Regulations and Policy’ and ‘Methodology’ sections. 

PACFISH and INFISH were designed to provide interim aquatic and riparian management guidance 
that would protect habitat for anadromous salmonids and bull trout, halt further degradation, and 
begin recovery. While these strategies were initially intended to be replaced in 18 to 36 months, 
they have now been in place on the Nez Perce-Clearwater for 24 years. They established and 
defined Riparian Habitat Conservation Areas, prescribed specific standards and guidelines that 
limited activities within the Riparian Habitat Conservation Areas, and established Riparian 
Management Objectives. Riparian Management Objectives assigned numeric objectives for the 
following metrics: stream temperature, pieces of large wood per mile, number of pools per mile, 
lower bank angle, width to depth ratio, and percent undercut streambanks. 

Riparian Habitat Conservation Areas identify four categories of stream or water bodies with the 
following standard widths: 

Category 1: Fish-bearing streams. Interim Riparian Habitat Conservation Areas consist of the 
stream and the area on either side of the stream extending from the edges of the active stream 
channel to the top of the inner gorge, or to the outer edges of the 100-year floodplain, or to the 
outer edges of riparian vegetation, or to a distance equal to the height of two site-potential trees, 
or 300 feet slope distance (600 feet, including both sides of the stream channel), whichever is 
greatest. 

Category 2: Permanently flowing non-fish-bearing streams. Interim Riparian Habitat Conservation 
Areas consist of the stream and the area on either side of the stream extending from the edges of 
the active stream channel to the top of the inner gorge, or to the outer edges of the 100-year flood 
plain, or to the outer edges of riparian vegetation, or to a distance equal to the height of one site-
potential tree, or 150 feet slope distance (300 feet, including both sides of the stream channel), 
whichever is greatest. 
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Category 3: Ponds, lakes, reservoirs, and wetlands greater than one acre. Interim Riparian Habitat 
Conservation Areas consist of the body of water or wetland and the area to the outer edges of the 
riparian vegetation, or to the extent of the seasonally-saturated soil, or to the extent of moderately 
and highly unstable areas, or to a distance equal to the height of one site-potential tree, or 150 feet 
slope distance from the edge of the maximum pool elevation of constructed ponds and reservoirs 
or from the edge of the wetland, pond or lake, whichever is greatest. 

Category 4: Seasonally flowing or intermittent streams, wetlands less than one acre, landslides, 
and landslide-prone areas. This category includes features with high variability in size and site-
specific characteristics. At a minimum the interim Riparian Habitat Conservation Areas must 
include: 

• the extent of landslides and landslide-prone areas; 
• the intermittent stream channel and the area to the top of the inner gorge; 
• the intermittent stream channel or wetland and the area to the outer edges of the riparian 

vegetation; 
• for Key (priority) Watersheds, the area from the edges of the stream channel, wetland, 

landslide, or landslide-prone area to a distance equal to the height of one site-potential 
tree, or 100 feet slope distance, whichever is greatest; 

• for watersheds not identified as Key Watersheds, the area from the edges of the stream 
channel, wetland, landslide, or landslide-prone area to a distance equal to the height of 
one-half site potential tree, or 50 feet slope distance, whichever is greatest. 

Current Condition of Riparian Management Zones 
Riparian management zones on the Nez Perce-Clearwater have been affected by road construction. 
They have also been affected by past timber harvest, although only limited vegetation treatments 
have occurred in riparian management zones since PACFISH and INFISH amended the plans in 1995. 
Table 1 summarizes these activities at the subbasin scale and includes the number of road and 
stream crossings, as well as miles of roads within riparian management zones. 

Table 1. Riparian management zones (RMZ) conditions related to roads and past timber harvest. 
Subbasin Nez Perce-

Clearwater 
Area (acres) 

Miles of Roads 
in RMZs 

% RMZs with Past 
Timber Harvest 

# of Road and 
Stream 

Crossings 

Palouse/Hangman 55,547 67 5 344 

Lower North Fork Clearwater 89,147 62 3 173 

Upper North Fork Clearwater 776,015 320 2.4 877 

Lower Clearwater 139,553 181 16 586 

Lochsa 722,316 155 1 363 

Middle Fork Clearwater 67,563 25 2 103 

Upper and Lower Selway 835,572 35 <1 132 

South Fork Clearwater 516,497 288 1 1,017 

Lower Salmon/Lower Little Salmon 234,975 98 1 395 

Middle Salmon - Chamberlain 422,658 42 <1 172 

CITE: (USDA Forest Service, 2019), Aquatic Ecosystems Assessment 
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Riparian vegetation and condition have also been affected by domestic livestock grazing. Riparian 
areas most susceptible to the effects of grazing are generally low gradient with low confinement, 
although higher confined streamside areas may be affected by trailing. Active grazing allotments are 
currently present in many areas of the Nez Perce-Clearwater, with the Lower Salmon and Lower 
Little Salmon supporting the most acres. Cattle and horses are the only livestock currently grazed. 
Fewer acres of the national forest lands are presently actively grazed than were grazed during the 
last planning cycle. 

Substantial lengths of riparian areas on the Nez Perce-Clearwater were dredge mined in the early- 
to mid-1900s, particularly in tributaries in the South Fork Clearwater subbasin and the mainstem 
river itself. Watersheds exhibiting the most profound changes include Red River, Crooked River, 
Newsome, Leggett, and Cougar Creeks. 

Effects from past dredge mining activity are also present in specific areas in the following locations: 

 Lower Salmon – Upper Little Slate Creek 
 Middle Salmon–Chamberlain – Upper Crooked Creek and Meadow Creek 
 Lower Clearwater – Middle Lolo Creek 
 Upper North Fork Clearwater –Vanderbilt/Bostonian 
 Palouse River 

Riparian areas across the Nez Perce-Clearwater have also been affected by natural disturbances, 
most notably floods, landslides, and wildfire. Floods, landslides, and debris torrents are natural 
events, often associated with wildfires, which are included in the disturbance regimes of many 
stream reaches on the Nez Perce-Clearwater. Although the short term effects may be deleterious, 
particularly in streams already degraded, it is believed some stream systems may be dependent on 
these sorts of events to sort gravels, create spawning habitat for salmonids, and recruit large 
amounts of woody debris in a pulse event, all of which can increase habitat complexity and 
productivity long-term (T. Beechie & Bolton, 1999; Reeves, Benda, Burnett, Bisson, & Sedell, 1995). 

One of the most widespread events that affected streams in many watersheds across the Nez Perce-
Clearwater occurred in the winter of 1996 to 1997. It included a series of rain-on-snow and high 
precipitation events. Areas within the Selway, Lochsa, Lower Clearwater, and the notably low 
elevation portions of the North Fork Clearwater basins were most affected, resulting in a series of 
mass failure events in both natural landscapes and those with roads and timber harvest units. Since 
the early 2000s, an increasing number of acres have burned in wildfires, which has also resulted in 
widespread effects to riparian areas and streams. 

Fire regimes in riparian areas are generally different from upland regimes. Fire in riparian areas 
tends to be less frequent and of lower intensity than surrounding uplands (Dwire & Kauffman, 2003; 
Pettit & Naiman, 2007), but longer fire intervals may result in higher accumulation of fuels, resulting 
in high fire severity if the riparian area burns under extreme conditions (Everett, Schellhaas, Ohlson, 
Spurbeck, & Keenum, 2003; Russell & Mcbride, 2001). Agee (1998) observed a riparian zone in a 
high elevation tributary to the Salmon River that burned at higher severity than surrounding 
uplands on the Payette National Forest and surmised that fuels in riparian zones had accumulated 
at a higher rate due to less frequent fire, when compared to the uplands that burned at lower 
severity. However, others have observed that fire severity in riparian areas is dependent on upland 
severity (Arkle & Pilliod, 2010; Halofsky & Hibbs, 2008) or other factors unrelated to fuel type and 
distribution, such as landform features (Everett et al., 2003; Moore & Richardson, 2012). Halofsky 
and Hibbs (2008) concluded that high fire severity in riparian areas in southwest and central Oregon 
was strongly associated with high fire severity in the adjacent uplands and steep slope gradients. 
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Within the Nez Perce-Clearwater, a substantial amount of acreage has been burned by wildfires 
since the last planning effort, particularly in tributaries to the Salmon River and particularly in the 
summer of 2007. That summer a combined acreage greater than 250,000 acres burned over a 
period of three months starting in mid-July. Substantial acreage burned in 2001 and 2005 in the 
Lochsa, Selway, South Fork Clearwater, Lower Salmon, and Middle Salmon–Chamberlain subbasins. 
In 2012, late season ignitions resulted in over 80,000 acres burned in tributaries to the Salmon, 
Middle Salmon–Chamberlain, South Fork Clearwater, and Lochsa subbasins during the month of 
September. In 2015, substantial acreages burned in most subbasins on the Nez Perce-Clearwater. 
Combined burned acreage for 2007 and 2015 approached 500,000 acres. 

To assess how wildfires have affected riparian areas on the Nez Perce-Clearwater under more 
extreme fire conditions, a subset of the largest fires was selected from the 2007, 2012, 2013, 2014, 
and 2015 fire seasons. Fire severity within streamside riparian management zones was estimated 
using Burned Area Reflective Classification (BARC) satellite imagery mapping, subsequently refined 
by field observations. Acres of high, moderate, and low severity and unburned within riparian 
management zones were summarized for each fire to provide a gross estimate of the percentage 
within each category. The results of this analysis are displayed in the following figures. 

Figure 1. Riparian Management Zones Fire Severity in 2007, 2012, 2014, and 2015, All Fires Combined 

 
CITE: (USDA Forest Service, 2019), Aquatic Ecosystems Assessment 

As Figure 1 suggests, the percent of high severity fire in riparian management zones has been low 
for the years included in the above analysis relative to the percent of unburned and low severity. 
These percentages can be compared to severity in uplands, or non-riparian management zones, as 
displayed in Figure 2 and Figure 3. 
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Figure 2. Upland Fire Severity in 2007, 2012, 2014, and 2015, All Fires Combined 

 
CITE: (USDA Forest Service, 2019), Aquatic Ecosystems Assessment 

Figure 3. Comparison of High Severity Fire in Uplands and Riparian Management Zones 
 

CITE: (USDA Forest Service, 2019), Aquatic Ecosystems Assessment 

Figure 3 indicates that upland areas in general have had a higher percentage of total fire acres that 
burn at high severity than riparian management zones from 2007 to 2015. This data suggests 
streamside riparian areas on the Nez Perce-Clearwater maintain an inherent resistance to high fire 
severity. Recent large wildfires have followed a consistent pattern of low to moderate fire severity 
with pockets of high severity in streamside riparian areas, with substantial portions remaining 
unburned. Unpublished Burned Area Reflective Classification maps from 2007 through 2015 
indicate high severity fire in riparian areas was nearly always associated with high severity in 
adjacent uplands, which is consistent with the findings of Haflosky and Hibbs (2008). An exception 
was noted with the 2007 Poe Cabin Fire, where some riparian corridors along tributary streams to 
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the Snake River burned at high and moderate severity, while surrounding uplands burned at low 
severity. In this case, surrounding uplands were grasslands, and riparian areas were comprised of 
brush and small hardwoods. Riparian corridors burning at higher severity than surrounding uplands 
were not evident in forested habitat types within this fire perimeter (Poe Cabin Fire Severity data, 
2007). 

Although the relative percent of riparian acres burned at high severity has been consistently low 
within large fire perimeters, percent of high fire severity within individual HUC12 watersheds has 
been much more variable. In some cases, high severity fire in riparian management zones has 
resulted in short term adverse effects to fish and habitat. For example, the McGuire Fire caused 
direct mortality of fish, presumably from high water temperatures adjacent to very high severity fire 
as it burned through the adjacent riparian area. In the Sheep Fire, a series of intense, summer 
thunderstorms within the John Day drainage generated slope failures and debris torrents initiated in 
upland areas that burned at high severity. Some of these slope failures were associated with roads. 
In both cases, high severity fire in riparian areas was included within large blocks of high severity 
fire on the uplands (Sheep and McGuire Fire data, 2012). Therefore, even though the percent of 
high severity within riparian management zones is low at a broad scale, at finer scales it can be 
much higher and result in significant effects to riparian resources. 

Streams 
The Nez Perce-Clearwater supports a wide range of stream types and highly variable stream 
habitats, depending on factors such as gradient, aspect, watershed size, geology, substrate, and 
upland and streamside disturbances. Streams can be highly dynamic. While the rates of change 
differ among streams, the concept of change applies across the landscape. 
Current stream process and function are similar to historic processes in many streams but differ in 
others. Human activities have altered stream channels by direct modification such as 
channelization; removal of large woody debris; dams and diversions; historical log drives; and the 
building of infrastructure such as roads, railways, bridges, and culverts that have encroached on 
riparian areas and stream channels. Humans have also indirectly affected the incidence, frequency, 
and magnitude of disturbance events. This has affected the inputs and outputs of sediment, water, 
and vegetation. These factors have combined to cause changes in channel conditions throughout 
many parts of the Nez Perce-Clearwater, resulting in aquatic and riparian habitat conditions 
different from those that existed prior to human development. Natural disturbances, primarily 
wildfire, floods, and landslides, combined with human-caused disturbances, such as timber harvest, 
fire suppression, road construction, mining, dams, introducing non-native species, recreation, 
grazing, and altered food web, over the last century have led to changes in the physical watersheds 
and in the fish and amphibians dependent on them (D. C. Lee et al., 1997; R. Naiman, 2013; R. J. 
Naiman et al., 2012; Poff, Koestner, Neary, & Henderson, 2011; B. E. Rieman et al., 2015). 
PIBO DATA SUMMARIZED FOREST-WIDE – EXISTING CONDITION 
PIBO data have been summarized for each subbasin on the Nez Perce National Forest where enough 
data was available to complete a statistically robust analysis. The results of these summaries are 
included in the Aquatic Ecosystems Assessment (USDA Forest Service, 2019). The following 
discussion of existing stream conditions is focused at a broader scale and includes data from all 
subbasins across the Nez Perce-Clearwater. 
Combined overall index scores, as well as combined index scores for all the metrics the PIBO 
monitoring program assesses, are summarized below in Table 2 to provide an indication of which 
metrics may be degraded, and which may not be. 
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Table 2. 2016 Stream Conditions across the Nez Perce-Clearwater 
Metric 
 

Data/Site Type Index 
Score 

P 
value 

Significant Difference Between 
Managed and Reference? 

Overall – All metrics 
combined 

Managed 42.91 <0.01 Yes 
Reference EcoRegion 51.88 

Residual Pool Depth Managed 4.21 <0.01 Yes 
Reference EcoRegion 5.43 

Pool Percent Managed 5.42 0.125 No 
Reference EcoRegion 4.87 

Median Substrate 
(D50) 

Managed 4.26 <0.01 Yes 
Reference EcoRegion 5.61 

Pool Fines  Managed 3.8 <0.01 Yes 
Reference EcoRegion 5.54 

Large Wood 
Frequency 

Managed 5.95 0.028 Yes 
Reference EcoRegion 6.61 

Bank Angle Managed 6.27 <0.01 Yes 
Reference EcoRegion 5.37 

Macroinvertebrate 
Assemblage 

Managed 0.9 <0.01 Yes 
Reference EcoRegion 0.96 

CITE: PIBO Data from 94 Managed Sites compared to reference (statistical significance at p<0.05) 

The data presented above indicates that overall stream conditions in managed watersheds on the 
Nez Perce-Clearwater, when considered collectively, are outside the range of natural variability and 
in a less than desired condition. The data suggests that residual pool depth, median substrate size, 
pool fines, large wood frequency, and macroinvertebrate assemblage are degraded and less 
favorable for salmonids when compared against unmanaged subwatersheds. In addition, pool 
percent in managed subwatersheds is indistinguishable from unmanaged and bank angle is in a 
more favorable condition than in unmanaged subwatersheds. 

A more complete discussion can be found in the Aquatic Ecosystems Assessment (U. S. Department 
of Agriculture, 2014). 

PIBO DATA TRENDS – FOREST-WIDE 
As previously described, the PIBO broad-scale monitoring program was initiated by the Forest 
Service and Bureau of Land Management in the late 1990s to assess the effectiveness of the 
PACFISH and INFISH amendments, as required by programmatic Endangered Species Act 
consultations for salmon, steelhead, and bull trout in the Interior Columbia River Basin. As in the 
preceding section, the following information is summarized from Archer and Ojala (2016), with a 
more complete discussion in the Aquatic Ecosystems Assessment (U. S. Department of Agriculture, 
2014). 

Trends in stream conditions were assessed at managed sites on the Nez Perce-Clearwater using the 
same metrics used to assess existing conditions, with the addition of two metrics, percent undercut 
streambanks and streambank stability. However, unlike comparisons to reference conditions using 
index scores, raw data was used to assess trends comparing data collected at Year 1 to data 
collected in the last year the site was measured. A Wilcoxon Ranked Sum Test, a non-parametric 
comparison of means, was used to determine statistical significance. Results are summarized in 
Table 3. 
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Table 3. Stream Habitat Attribute Trends on All Managed Sites on the Nez Perce-Clearwater. 
Metric Time 

Value 
First Year 

Time 
Value 
Last Year 

Sample 
Size (n) 

Time Value Last 
Year Within 
Range of 
Reference? 

% Change p Statistically 
significant 
improvement 
(P<0.05)? 

Overall Index* 39.95 43.64 81 No  9.2 0.004 Yes 

Residual Pool 
Depth 

0.38 0.39 86 No 1.2 0.298 No 

Pool Percent 47.05 43.45 86 Yes -7.6 0.026 No  

Median 
Substrate D50 

0.0503 0.0571 86 No 13.8 0.105 No 

Pool Fines 27.92 25.86 83 No  -7.4 0.23 No 

Large Wood 
Frequency 

265.34 320.76 87 No  20.9 0.002 Yes 

Bank Angle 

 

104.25 104.57 87 No  0.3 0.98 No 

Macroinverteb
rate O.E. 

0.84 0.95 77 No  12.1 <0.001 Yes 

Streambank 
Stability 

83.96 87.04 87 n/a 3.7 0.03 Yes 

% undercut 
banks 

36.43 38.63 87 n/a 6 0.145 No 

CITE: Based on PIBO Monitoring 2001-2016 from the Aquatic Ecosystems Assessment (USDA Forest Service, 
2019) 

The above table shows an overall improving trend in stream conditions at managed sites between 
the first year PIBO data was collected and the last. The specific metrics that indicated a statistically 
significant improvement include large wood frequency, macroinvertebrate assemblage, and 
streambank stability. Pool percent, while currently within the range of reference, indicated a 
statistically significant reduction. 

To get a better indication of trends in each subbasin, changes in the overall index are summarized 
below in Table 4. 
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Table 4. Trend in Overall Index by Subbasin from Managed Sites on the Nez Perce-Clearwater. 

Subbasin Time 
Value 1 

Time 
Value 2 

Within Range 
of Reference? 

Sample 
Size (n) 

% 
Change 

p Did Overall 
Index Improve? 

Upper North Fork 
Clearwater 

52.33 46.8 Yes 16 -10.8 0.088 No 

Lochsa 44.68 53.08 Yes 12 18.8 0.012 Yes 

Lower Clearwater 35.15 32.47 No 11 -7.6 0.318 No 

Middle Fork 
Clearwater 

43.6 42.14 Yes 6 -3.3 0.5 No 

Lower Selway 22.54 32.67 No 6 44.9 0.043 Yes 

South Fork 
Clearwater 

30.76 41.19 No 16 33.9 0.003 Yes 

Lower Salmon 40.51 46.86 Yes 9 15.7 0.05 Yes 

Lower Little Salmon  

 

 

Not enough sample sites in these watersheds to run a statistical analysis for trend 

Palouse/Hangman 

Lower North Fork 
Clearwater 

Middle Salmon-
Chamberlain 

Upper Selway 

CITE: Based on PIBO Monitoring 2001–2016 from the Aquatic Ecosystems Assessment (USDA Forest Service, 
2019); Significance at p<0.10 

In summary, the subbasins with a statistically significant improving trend at p<0.1, indicated by the 
overall index of PIBO data collected from managed sites, include the Lochsa, Lower Selway, South 
Fork Clearwater, and Lower Salmon. A statistically significant downward trend was indicated by data 
from managed sites in the Upper North Fork Clearwater at p<0.1, although current conditions as of 
2016 were within the range of reference. The metric most contributing to the downward trend here 
was pool percent. A non-significant downward trend was indicated at the six sites in the Middle 
Fork Clearwater subbasins, all of which were located in the Clear Creek HUC10 watershed. Trends in 
areas of this subbasin outside of Clear Creek are unknown. 

It is important to note that while the overall index for the subbasins may be within the range of 
reference, some of the metrics PIBO measures may not be. As well, even for those with overall 
conditions below the range of reference, one or more metrics may be well within the range of 
reference, or better. Although a statistically significant trend may not be indicated for the overall 
index, there may be a significant trend, both downward and upward, for individual metrics. 
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Substrate Conditions Related to Sediment from Data Other Than PIBO 

Cobble Embeddedness – Nez Perce National Forest: The Nez Perce National Forest established a 
monitoring plan to evaluate the effectiveness of the Nez Perce Forest Plan in achieving aquatic 
objectives. The stream habitat and fish portion of this monitoring plan included periodic re-
examinations of bio-physical conditions at 26 permanent monitoring reaches distributed across the 
Nez Perce National Forest. Stations were established in both managed and unmanaged watersheds 
and were located at lower elevations in watersheds, generally near the mouths of streams in 
reaches that were thought to indicate broader changes in habitat. In some cases, these stations 
were associated with gaging stations, and in all cases dominant geologic type – basalt, Idaho 
batholith, or belt – was identified. 

Methodology and the results of cobble embeddedness monitoring are fully described in the Aquatic 
Ecosystems Assessment (U. S. Department of Agriculture, 2014). The cobble embeddedness metric 
has served as a key indicator of stream conditions and habitat carrying capacity on the Nez Perce 
National Forest since the early 1980s. However, some concern that this indicator might not 
accurately represent conditions in some situations has been raised since the late 1990s (Sylte & 
Fischenich, 2002). There was concern that it might not respond to the cessation of activities that 
caused the initial embeddedness, and that inconsistencies with how data was collected and 
analyzed could yield erroneous results. However, between the desire to use the data if at all 
possible and because a substantial investment in collecting the data had been expended from 1988 
through the mid-1990s, cobble embeddedness was again measured from a subset of monitoring 
stations from 2011 through 2016. The assumption with the latter years’ data collection was this 
metric could be reliable if measured according to protocols previously described and measured at 
the same places. 

In summary, results of the analysis suggest that statistically significant changes in measured mean 
cobble embeddedness have occurred and that it has declined since the mid-1990s in some streams 
on the Nez Perce National Forest. Cobble embeddedness at the Upper Red River, Lower Red River, 
Lower Newsome, Crooked River, O’Hara Creek, North Fork Slate Creek, and Little Slate Creek all 
have decreased cobble embeddedness, as indicated by a comparison of data from 2011 to 2016 and 
1988 to 1994. These sites are located in watersheds with a history of human disturbance. Changes 
are not indicated at the Johns Creek or Upper Meadow Creek sites, although Lower Meadow Creek 
appears to indicate a statistically significant reduction in cobble embeddedness since the period 
1988 to 1994. These three sites are considered reference because they are located in watersheds 
with minimal human disturbances. 

These results are compelling for several reasons. First, a reduction in cobble embeddedness is 
indicated at every managed site for which data was collected, substantially so for the Upper Red 
River, Lower Red River, Lower Newsome, and O’Hara sites. Second, dramatic declines in cobble 
embeddedness are not evident at the Johns or Upper Meadow reference sites, which display low 
levels of cobble embeddedness for all years when compared to the 1988 to 1994 data from the 
managed sites. These results suggest that land management practices implemented under the 1987 
Nez Perce Forest Plan, as amended by PACFISH, were effective in reducing fine sediment in these 
streams. 

The Lower Meadow site, however, did exhibit a statistically significant reduction in cobble 
embeddedness, possibly the result of cessation of human-caused disturbances since the early 
2000s in the Horse Creek watershed, which enters Meadow Creek about two miles upstream of the 
site. 
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Percent Surface Fines and Fines by Depth - Clearwater National Forest: Similar to the Nez Perce 
National Forest, the Clearwater National Forest developed and implemented a monitoring plan to 
evaluate the effectiveness of the Clearwater Forest Plan in achieving aquatic objectives. 

Long term monitoring data is available for the Lower Clearwater, Middle Fork Clearwater, and 
Palouse/Hangman subbasins on the Clearwater National Forest. The data is summarized in forest 
plan monitoring reports produced by the Clearwater National Forest from the 1990s through 2009. 
Deposited fine sediment was monitored using Wolman pebble counts to obtain an estimate of 
percent surface fines and substrate core sampling to obtain an estimate of percent fines by depth. 
The complete methodology and analysis are included in the Aquatic Ecosystems Assessment (U. S. 
Department of Agriculture, 2014). 

In summary, substrate data collected in various watersheds across the Clearwater National Forest 
since the mid-1990s suggests that sediment conditions are improving in some places, improving 
more slowly than desired in other places, and not being responsive at all in a few places. For 
example, in Deadman and Pete King Creeks, percent fines by depth in the last year they were 
measured were less than they were in the early 1990s, although inter-annual variation was high. In 
the Potlatch and Palouse River basins, available substrate monitoring data suggest either static 
conditions or slight declines, with surface fines levels remaining greater than 20 percent at all 
monitored sites, and in some cases substantially so. Surface fines appear to be much lower in two 
sites in the Upper North Fork Clearwater, although it remains high in Elk Creek, a tributary of the 
Lower North Fork Clearwater River. However, it should be noted the number of monitored sites is 
small, and summarized data is only available up to 2009, which was ten years ago. Additional years 
of monitoring data are needed at these sites, as conditions may have changed since 2009. 

Summary of Trends in Stream Habitat across the Nez Perce-Clearwater 

The information presented in previous sections suggests that improving trends have occurred in 
many watersheds since the last forest planning effort in 1987, but conditions in other watersheds 
may not have improved. 

Espinosa et al (1997) concluded the previous planning efforts and implementation of best 
management practices on the Clearwater National Forest failed to result in improved conditions in 
some of its most degraded watersheds, including Lolo, Eldorado, and Pete King Creeks. Their 
publication, however, only considered data and information available through 1995, which was 
prior to PACFISH and INFISH amending the Clearwater Forest Plan. The previous discussion 
regarding trends, as well as the following assessment of Forest Plan effectiveness, includes the older 
data, plus more contemporary data including PIBO. 

For the Nez Perce National Forest, an improving trend is indicated by both forest plan monitoring 
substrate data at managed sites, as well as PIBO data, particularly in the South Fork Clearwater 
subbasin. At forest plan monitoring sites in managed watersheds, decreases in cobble 
embeddedness were evident from 1988 to 2016. Most notable among the decreases were sites in 
Red River and Newsome Creek. The Nez Perce Forest Plan identified these watersheds as the Nez 
Perce National Forest’s “priority drainages” and specified that “management-derived sediment 
which could affect fish habitat will not be allowed until monitoring indicates habitat has recovered 
to plan levels.” Cessation of large-scale development combined with watershed restoration 
activities initiated in the early 1990s and continuing through 2016, especially those associated with 
removal of chronic sediment sources, reduced overall sediment yield. This reduction is correlated 
with improved substrate conditions. 
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In the Lower Selway subbasin, PIBO data indicates a statistically significant improving trend in the 
overall index. One forest plan monitoring site in O’Hara Creek, a large, managed watershed below 
Selway Falls, indicates lower levels in cobble embeddedness from 2011 to 2016 when compared to 
1988 to 1995. In the Salmon River subbasins, forest plan monitoring station data suggests substrate 
conditions may have improved from the early to mid-1990s to 2012 at two sites, both of which are 
located in the Slate Creek drainage of the Lower Salmon subbasin. Portions of Slate Creek have been 
heavily managed in the past, particularly Little Slate Creek. 

In summary, available information suggests that implementation of land management planning 
under the Nez Perce Forest Plan, as amended by PACFISH, was successful at preventing long-term 
management-caused degradation in most watersheds on the Nez Perce National Forest. In addition, 
available information indicates substrate conditions in many, if not most, managed watersheds on 
the Nez Perce National Forest have improved since 1988, although the degree of improvement is 
variable. Improvement in Red River stream substrate conditions is most notable, considering very 
high levels of deposited fine sediment evident in the mid-to-late 1980s. This improvement is likely a 
combination of cessation of new permanent road construction and aggressive implementation of 
aquatic restoration from the 1990s to present. The requirement in the Nez Perce Forest Plan 
Appendix A to initiate an upward trend in habitat carrying capacity in degraded watersheds, 
combined with limits on sediment yield and entry frequency and standards and guidelines included 
in the PACFISH amendment, appear to have been effective in meeting the objective of improving 
degraded stream habitat, although in most cases streams remain below their objectives in the 
forest plan, and in many cases are outside of reference conditions as described by PIBO. 

For the Clearwater National Forest, substrate data collected in various watersheds across the 
Clearwater National Forest since the mid-1990s suggests that sediment conditions are improving in 
some places and improving more slowly than desired in other places. In some places, available data 
has not detected any improvement. 

PIBO monitoring data for the Lower Clearwater subbasin from 1999 through 2016 indicates stream 
conditions in managed watersheds are static and remain in a degraded condition when compared 
to reference. D50 and percent pool tail fines, both indicators of substrate condition, remain outside 
of reference conditions, and macroinvertebrate diversity is also outside reference reaches on the 
Nez Perce-Clearwater and across the Interior Columbia River Basin. 

PIBO monitoring data from the Lochsa subbasin, conversely, suggests some habitat attributes have 
improved during the study period from 1999 to 2016. Even though trends are positive for some 
indicators, substrate conditions measured by the PIBO protocol appear to be static. PIBO data from 
the Upper North Fork Clearwater subbasin suggests conditions may have degraded since 1999, 
although overall conditions remain within the range of reference based on data from 2012 to 2016. 

In summary, available information suggests that implementation of land management planning 
under the Clearwater Forest Plan, as amended by PACFISH and INFISH, succeeded at preventing 
long-term management-caused degradation in most watersheds on the Clearwater National Forest. 
Improving trends are indicated in some areas on the Clearwater National Forest where focused 
aquatic restoration efforts have been implemented, including road decommissioning and riparian 
fencing. 
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Aquatic Species 
The Nez Perce-Clearwater supports four fish species federally listed as Threatened under the 
Endangered Species Act and one listed as Endangered. Two fish  Species of Conservation Concern 
have been identified on the Nez Perce-Clearwater, and one focal fish species has been identified. All 
are more fully described in the following text, with other aquatic species of interest, as well as non-
native species, identified as well.  

Snake River Spring and Summer Chinook Salmon (Oncorhynchus tshawytscha) 

Status and Distribution: Snake River spring and summer Chinook salmon were listed as threatened 
on May 22, 1992, in the Salmon River basin (Federal Register, Vol. 57, 14653). Spring and summer 
Chinook salmon in the Clearwater basin are not listed but have been identified as a Species of 
Conservation Concern.  

Endangered Species Act listed spring and summer Chinook salmon on the Nez Perce-Clearwater are 
part of two major population groups, which include the South Fork Salmon River and the Middle 
Fork Salmon River. These major population groups are broad geographic groupings that include 
populations outside their named river basins. Populations with spring and summer Chinook salmon 
spawning and rearing on the Nez Perce National Forest include the Little Salmon population and the 
Chamberlain population, both of which are considered intermediate populations based on historical 
habitat potential (ICTRT, 2003). 

Spring and summer Chinook salmon in the Clearwater Basin were not listed under the Endangered 
Species Act because Lewiston Dam, constructed in the early 1900s, was thought to have eliminated 
the native run (Waples, Johnson, & Jones, 1991; Waples, Jones, Beckman, & Swan, 1991). Upon 
removal of the dam in the 1930s, Chinook salmon were reintroduced and a naturalized run was 
established throughout most of their historic range in the Clearwater Basin. However, Chinook 
salmon are no longer present in the North Fork Clearwater River, as this population was extirpated 
by construction of Dworshak Dam. Spring and summer Chinook salmon in the Clearwater basin are 
a proposed  Species of Conservation Concern.  

Spring and summer Chinook salmon on the Nez Perce-Clearwater constitute a regionally renowned 
sport fishery of considerable local socioeconomic importance. Their cultural importance to the 
indigenous people of the area cannot be overstated. As well, the spawning and rearing habitat 
provided by rivers and streams on the Nez Perce-Clearwater, within the context of the Snake River 
basin and all stocks of Chinook salmon within the Columbia River basin, is of critical importance.  

Chinook salmon are currently identified as a management indicator species under both the 1987 
Nez Perce and Clearwater Forest Plans, as amended. “Chinook salmon” in the Clearwater basin are 
also currently a sensitive species within the Forest Service Region 1. Both categories of designation 
will be changed in the revised plan. The sensitive species category has been changed to  Species of 
Conservation Concern, and management indicator species has been changed to focal species. These 
changes were made to incorporate best available science and information and increase the 
effectiveness of the revised plan.  

Designated Critical Habitat: Critical habitat for Snake River spring and summer Chinook salmon was 
designated on December 28, 1993 (Federal Register, Vol. 58, 68543), effective on January 27, 1994. 
Critical habitat includes all river and tributary reaches presently and historically accessible by the 
species.  
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Snake River Steelhead (Oncorhynchus mykiss) & Redband Trout (Oncorhynchus mykiss gairdneri) 

Status and Distribution: Steelhead and redband trout are present throughout the Salmon and 
Clearwater basins and most tributaries that are accessible and of sufficient size to support fish. 
Although classified as the same species, the term “steelhead” generally refers to the anadromous 
form, while “redband trout” refers to the stream resident form that does not migrate to the ocean 
(Behnke, 1992). The Snake River Steelhead Distinct Population Segment includes the anadromous 
form only and is currently listed as threatened under the Endangered Species Act (Federal Register 
Vol. 71 No. 3). The steelhead trout that spawn and rear in the Salmon and Clearwater basins, and 
on the Nez Perce-Clearwater, are included in this distinct population segment. 

The Snake River Basin steelhead distinct population segment includes all anadromous populations 
that spawn and rear in the mainstem Snake River from its mouth to Hells Canyon Dam, and all 
tributaries except the North Fork Clearwater River, which is blocked by Dworshak Dam. The Snake 
River Basin steelhead distinct population segment is organized into six major population groups that 
are subdivided into 26 populations (ICTRT, 2003). The major population groups are defined by the 
following drainage basins: 1) Grande Ronde River, 2) Imnaha River, 3) Clearwater River, 4) Salmon 
River, 5) Hells Canyon Snake River, and 6) Lower Snake River. The Clearwater major population 
groups include six independent populations: the historic North Fork Clearwater, Clearwater River 
lower mainstem, Lolo Creek, Lochsa River, Selway River, and South Fork Clearwater River. Portions 
of these populations are located on the Nez Perce-Clearwater. The Selway steelhead population was 
identified as genetically unique and has not been subjected to widespread hatchery 
supplementation (USDA-FS, 1997). 

The Salmon River major population group includes portions of two independent populations out of 
a total of 12 that are found on the Nez Perce-Clearwater – the Lower Salmon River and Little 
Salmon River population and the Salmon River and Chamberlain population.  

Snake River steelhead trout on and originating from the Nez Perce-Clearwater form a nationally 
renowned sport fishery of considerable socioeconomic importance, attracting anglers from all over 
the western United States and beyond. As for Chinook salmon, spawning and rearing habitat 
provided by rivers and streams on the Nez Perce-Clearwater within the context of the Snake River 
basin is of utmost importance to the persistence and recovery of this species.  

Steelhead trout are currently identified as a management indicator species under both the 1987 
Nez Perce and Clearwater Forest Plans, as amended. They are also currently a sensitive species in 
the Forest Service Region 1, as are interior redband trout. Both categories of designation will be 
changed in the revised plan. The sensitive species category has been changed to  Species of 
Conservation Concern, and management indicator species has been changed to focal species. These 
changes were made to incorporate best available science and information and to increase the 
effectiveness of the revised plan.  

Designated Critical Habitat: Critical habitat has been designated for the Snake River distinct 
population segment and includes the Selway, Middle Fork Clearwater, South Fork Clearwater, main 
Salmon, and Little Salmon River mainstems in their entirety, in addition to all accessible tributaries 
on the Nez Perce National Forest. Specific reaches designated as critical habitat are outlined in 
Federal Register Vol. 70, No. 170. See Appendix A. 

Snake River Fall Chinook Salmon (Oncorhynchus tshawytscha): Snake River fall Chinook salmon 
were listed as a threatened species under the Endangered Species Act on May 22, 1992 (Federal 
Register, Vol. 57, 14653). 
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Fall Chinook salmon migrate and spawn in the mainstem Salmon and Clearwater rivers. Spawning 
has also been documented in the Middle Fork Clearwater, South Fork Clearwater, and Selway Rivers, 
as well as the lowest reaches of the Potlatch River. Currently, the mainstem Clearwater River below 
the North Fork Clearwater River supports most spawning and rearing of fall Chinook salmon in 
Idaho facilitated by cold water releases from Dworshak Reservoir. Limited spawning and rearing by 
fall Chinook salmon occur in the mainstem Salmon River in river reaches adjacent to the Nez Perce-
Clearwater.  

Designated Critical Habitat: Designated critical habitat for fall Chinook salmon includes the Salmon 
River from its mouth upstream to Fall Creek at river mile 107. The mainstem Clearwater River, from 
its confluence with the Snake River upstream to Greer, Idaho, is included as designated critical 
habitat.  

Critical habitat was designated on December 28, 1993 (Federal Register, Vol. 58, No. 247, p 68543), 
effective on January 27, 1994. Critical habitat in the Salmon River basin includes all river reaches 
presently or historically accessible and adjacent riparian zones, except reaches above impassable 
natural falls.  

Columbia River Bull Trout (Salvelinus confluentus)  

Status and Distribution: Bull trout are present throughout the Clearwater and Salmon River basins 
and spawn and rear in many tributaries. Bull trout in these basins are included in the Columbia 
River bull trout distinct population segment, which was listed as threatened under the Endangered 
Species Act in 1998 (Federal Register Vol. 63 No. 111, p 31647). Life history strategies present on the 
Nez Perce-Clearwater include resident, fluvial, and adfluvial. A significant adfluvial population is 
located in the North Fork Clearwater River. It developed following construction of Dworshak Dam 
and establishment of Dworshak Reservoir. Two smaller adfluvial populations are associated with 
high mountain lakes, coincidentally both named Fish Lake. Fish Lake #1 is located in the Upper 
North Fork subbasin and Fish Lake #2 is located in the Lochsa subbasin. Both populations are small.  

Fluvial populations are present in the Lochsa, Selway, South Fork Clearwater, Lower Little Salmon, 
and Middle-Salmon Chamberlain subbasins. In the Lower Salmon, there is one watershed in which 
fluvial bull trout are known to spawn and rear, Van Buren Creek, which is a high elevation stream in 
the Slate Creek watershed. A large fluvial bull trout population is also present in Rapid River, in the 
Lower Little Salmon subbasin.  

Both the Salmon Mid-Columbia Recovery Unit and Clearwater Upper Snake Recovery Unit are 
designated as recovery units by the United States Fish and Wildlife Service for this distinct 
population segment, as well as local populations and potential local populations. A local population 
is defined as a group of bull trout using spawning and rearing habitat in stream complexes where 
there is a high probability of mating between these same individuals. A potential local population is 
defined as a population that may inhabit a stream complex, but sufficient data are lacking. 

Bull trout are currently a management indicator species under the 1987 Clearwater Forest Plan, as 
amended. This category of designation will be changed in the revised plan to focal species. This 
change was made to incorporate best available science and information and increase the 
effectiveness of the revised plan.  

Designated Critical Habitat: Critical habitat for bull trout was designated most recently on October 
10, 2010 (Federal Register Vol. 75, No. 200). See Appendix A. 
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Snake River Sockeye Salmon (Oncorhynchus nerka) 

Status and Distribution: Snake River sockeye salmon were listed as an endangered species on 
November 20, 1991 (Federal Register, Vol. 56, p 58619). On the Nez Perce-Clearwater, sockeye 
salmon are found in the mainstem Salmon River only, which functions as a migratory corridor for 
this species. No spawning or rearing habitat is located on the Nez Perce-Clearwater. Sockeye salmon 
are not found in the Clearwater Basin.  

Designated Critical Habitat: The mainstem Salmon River, from its headwaters to the confluence 
with the Snake River, is included as critical habitat for Snake River sockeye salmon. Critical habitat 
for Snake River sockeye salmon was designated on December 28, 1993 (Federal Register, Vol. 58, 
No. 247, p 68543), effective on January 27, 1994. Other than the mainstem Salmon River, there is 
no designated critical habitat for this species on the Nez Perce-Clearwater.  

Pacific Lamprey (Entosphenus tridentatus) 

Status and Distribution: Pacific lamprey are not listed under the Endangered Species Act but have 
been proposed as a  Species of Conservation Concern under this forest plan revision and are a State 
of Idaho endangered species. Pacific Lamprey are ranked G5 and S1 and considered critically 
imperiled by the state. They are listed on the state endangered list in part because they have low 
and declining populations. Historically they were widely distributed in the Snake River below 
Shoshone Falls, and juveniles were commonly seen in Idaho streams in the 1960s; now lamprey are 
only found in the Salmon and Clearwater drainages and tributaries to the Snake River below Hells 
Canyon Dam. They are irregularly distributed in the Clearwater drainage (Cochnauer & Claire, 2004; 
Idaho Department of Fish and Game, 2011). These prehistoric fish are anadromous and spend at 
least a year and half in the ocean as parasites attached to fish. Adults return to tributary streams 
and spawn in the spring and summer, dying soon after spawning. Juveniles burrow in sand and silt 
and can live in freshwater up to seven years before migrating to the ocean. Larval lamprey rear in 
tributary streams with high water quality, large woody riparian vegetation, and overhanging banks 
(Cochnauer & Claire, 2004; Idaho Department of Fish and Game, 2011). Areas where juvenile 
lampreys are known to exist include Red River, Newsome Creek, the mainstem South Fork 
Clearwater River, the mainstem Selway River, the mainstem Salmon River, the mainstem Clearwater 
River, and Lolo Creek. They may be present in other places as well. 

The species is currently designated a sensitive species in the Forest Service Region 1. This category 
of designation will be changed in the revised plan. The sensitive species category has been changed 
to  Species of Conservation Concern. This change was made to incorporate best available science 
and information and increase the effectiveness of the revised plan. 

Pristine Pyrg (Pristinicola hemphilli) 

Status and Distribution: This species is a rare aquatic snail known to occupy a narrow range of 
habitats associated with springs and seeps and is currently proposed to be included as a Species of 
Conservation Concern. The species has a broad distribution in the lower Columbia and Snake River 
basin in Washington, Idaho, California, and Oregon (Hershler et al, 1994). Colonies are scattered 
through the Columbia and Snake River basins into western Idaho, and it can also be found in interior 
Oregon in the Deschutes, Umatilla, and John Day River basins and in the Rogue, Umpqua, and Smith 
River basins in southern Oregon and Del Norte County in northern California. It once occurred in 
Montana, but recent surveys suggest it is now extirpated from this region (Richards et al, 2005). 
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This species is typically found inhabiting small springs, seeps, occasionally larger springs, spring 
outflow channels, and spring influenced stream reaches (Stagliano, Stephens, & Bosworth, 2007). 
The springs in which it is found are usually in semi-arid areas where sagebrush is dominant on a 
basalt substrate, though it has also been found in areas that are dominated by Douglas fir (Frest & 
Johannes, 1995). 

On the Nez Perce-Clearwater, discrete and extremely small populations are suspected to exist in the 
Lower Salmon subbasin. Surveys are needed to establish specific distribution. 

Westslope Cutthroat Trout (Oncorhynchus clarki lewisi) 

Status and Distribution: Westslope cutthroat trout are not listed under the Endangered Species Act 
or considered a Species of Conservation Concern, but they have been identified as a species of 
public concern under this forest plan revision. The species is widely distributed across the Nez 
Perce-Clearwater. It provides a regionally renowned sport fishery in several areas, including the 
Lochsa, North Fork Clearwater, and Selway Rivers, and Kelly Creek tributary to the North Fork 
Clearwater River.  

Westslope cutthroat trout are currently designated as a sensitive species in the Forest Service 
Region 1 and are a management indicator species under both 1987 Nez Perce and Clearwater Forest 
Plans. Both categories of designation will be changed in the revised plan. The sensitive species 
category has been changed to  Species of Conservation Concern, and management indicator species 
has been changed to focal species. These changes were made to incorporate best available science 
and information and increase the effectiveness of the revised plan.  

Western Pearlshell Mussel (Margaritifera falcata) 

Status and Distribution: Western Pearlshell Mussel occur in sand, gravel and even among cobble 
and boulders in low to moderate gradient streams up to larger rivers (Stagliano et al., 2007). In large 
Idaho river systems such as the Salmon, Clearwater, and Selway Rivers, mussels attain maximum 
density and age in river reaches where large boulders structurally stabilize cobbles and interstitial 
gravels. Boulders tend to prevent significant bed scour during major floods, and these boulder-
sheltered mussel beds, although rare, may be critical for population recruitment elsewhere within 
the river, especially after periodic flood scour of less protected mussel habitat. 

This species is widely distributed and abundant across the Nez Perce-Clearwater. Large populations 
are known to exist in the mainstem Selway River, South Fork Clearwater River, Lolo Creek, Crooked 
River, and American River. Surveys of these populations indicate multiple age classes are present, 
and existing data suggest populations are stable.  

The species is currently designated a sensitive species in the Forest Service Region 1. This category 
of designation will be changed in the revised plan. The sensitive species category has been changed 
to  Species of Conservation Concern. This change was made to incorporate best available science 
and information and increase the effectiveness of the revised plan.  
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Other Native Aquatic Species on the Nez Perce-Clearwater 

There are many additional native aquatic invertebrates, macroinvertebrates, amphibians, and fish 
on the Nez Perce-Clearwater other than those described above, which have some sort of past or 
existing management status or emphasis. They will not be discussed in detail but are listed here: 
Acrocheilis aluiaceus (chiselmouth), Ptychochielus oregonensis (northern pikeminnow), Rhinichthys 
cataractae (longnose dace), Rhinichthys osculus (speckled dace), Richardsonius baltedtus (redside 
shiner), Catostomus macrotheilus (largescale sucker), Catostomus columbianus (bridgelip sucker), 
Catostomus platyrhynchus (mountain sucker), and Cottus rhotheus (torrent sculpin).  

Mountain whitefish (Prosopium williamsoni) are widely distributed in rivers and streams and are the 
most abundant salmonid on the Nez Perce-Clearwater.  

In the Clearwater River, a species of sculpin (Cottus spp), which is morphologically similar to Cottus 
beldingii (Paiute sculpin), is also present. Young et al (2013), in examining the genetic structure of 
various populations of sculpins, noted that sculpins in the Clearwater River may warrant additional 
taxonomic attention due to indication of high intraspecific divergence. 

In addition, coho salmon (Oncorhynchus kisutch) were historically believed to be native to the 
Clearwater basin but were extirpated. Efforts to re-introduce the species are ongoing, and returning 
adults have been documented in several areas including the Clear Creek tributary to the Middle 
Fork Clearwater River.  

Non-Native Fish Species 

Most waters on the Nez Perce-Clearwater have a history of fish stocking, and populations of non-
native gamefish have become established in many areas. Most notable include brook trout 
(Salvelinus fontinalis), which are widely distributed and abundant in many streams and mountain 
lakes, and kokanee (Oncorhynchus nerka), which is the landlocked form of sockeye salmon. Kokanee 
were introduced into Dworshak Reservoir and are well established. They spawn in the Lower North 
Fork and Upper North Fork Clearwater River and tributaries. Smallmouth bass (Micropterus 
dolomieui) are present in the Clearwater, Middle Fork Clearwater, and Salmon Rivers, as well as 
Dworshak Reservoir.  

All these species provide sport fisheries on the Nez Perce-Clearwater.  

Environmental Consequences 
Riparian Areas and Riparian Management Zones 
In order to provide context for the discussion of effects for each aquatics resource area in this 
section, a summary of the latest and best available science related primarily to conditions and 
management within riparian areas is provided below. In response to studies in the 1960s and 1970s 
that documented the harmful effects of timber harvest methods and road building on streams, 
state and federal agencies began passing a series of management requirements for activities on 
state and federal lands near streams. These are referred to as “best management practices.” Everest 
and Reeves (2007) disclosed the following regarding the development of best management 
practices for the Pacific Northwest: “The [best management practices] were developed through the 
normative process that weighed, evaluated, and incorporated many types of information. The best 
available scientific information for protection of riparian and aquatic habitats was not always 
incorporated into forest practice rules.” This cycle of not including best available science was 
repeated several times over the decades, even as successive monitoring efforts continued to 
document degraded stream conditions (Reeves, Olson, et al., 2016). 
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A crisis point was reached in the early 1990s in the western United States when several stocks of 
salmon and trout were reaching critically low numbers (Nehlsen et al., 1991) and ultimately were 
listed as threatened or endangered under the Endangered Species Act. By the mid-1990s, the Forest 
Service and Bureau of Land Management had completed three broad-reaching documents, 
hereafter referred to collectively as “the strategies,” that amended forest plans across much of the 
public lands in the West to improve their conservation function. The Northwest Forest Plan (USDA, 
1994) and PACFISH (USDA, 1995) addressed the protection of migratory salmon and steelhead. 
These strategies departed significantly from past management philosophy and established more 
stringent requirements in order to protect species’ habitat. One feature of the new strategies was 
the extension of the distance from the stream to riparian management zones, referred to as riparian 
reserves in the Northwest Forest Plan and riparian habitat conservation areas in PACFISH and 
INFISH, compared to previous direction in order to better protect ecological processes next to 
streams. Also, the precautionary principle was invoked. Reeves et al (2016) described this principle 
as, “Forest managers who wanted to alter the comprehensive default prescriptions for riparian 
management under the NWFP [Northwest Forest Plan] in order to pursue other management goals 
were required to demonstrate through watershed analysis that changes would not compromise 
established riparian-management goals.” Not only did the burden of proof shift, but these new 
strategies also required managers to consider ecological processes at the watershed scale. The 
components used in the Northwest Forest Plan, including the concept of the precautionary 
principle, were included in PACFISH and INFISH.  
Riparian management has remained controversial, in part because of competing values and uses (P. 
Lee, Smyth, & Boutin, 2004). Strategies employed by the Northwest Forest Plan, PACFISH, and 
INFISH appear to have been successful at halting the loss of old growth due to timber harvest within 
riparian areas and at preventing damage to aquatic systems in the Pacific Northwest (Thomas, 
Franklin, Gordon, & Johnson, 2006) and the intermountain region. However, some suggest a 
protection mindset emerged that has prevented management within riparian areas that would be 
desirable to sustain and promote ecological processes beneficial to aquatic or terrestrial ecosystems 
(Liquori & Benda, 2008; Liquori, Benda, & Ganz, 2008; Liquori & Coats, 2008; Liquori, Martin, Coats, 
Benda, & Ganz, 2008; Liquori, Martin, Coats, & Ganz, 2008; Martin, Coats, & Liquori, 2008; Martin, 
Liquori, & Coats, 2008; Ryan & Calhoun, 2010; Thomas et al., 2006). 
Speaking on the need to restore ecological conditions and make good on social, economic, and 
ecological commitments in the Northwest Forest Plan, Thomas et al (2006) wrote, “Minimization of 
short-term risks (the modus operandi of regulatory agencies and the federal courts) has a price tag, 
and a very big one, related to significantly increased longer-term risks of failure to meet objectives 
over very long time frames. Unless the federal agencies consider the peril of inaction equal to the 
peril of action, the goals of the NWFP [Northwest Forest Plan] will not be reached.” Richardson et al 
(2012) wrote: “In an increasingly complicated management arena, the challenge will be to find 
alternatives to fixed width buffers that meet the multiple objectives of providing clean water 
(minimizing nutrient and sediment inputs), aquatic habitat, habitat for riparian species, connectivity 
across landscapes, and related responses.” Riparian zones and ecological functions regarding the 
widths of management areas next to streams, the interim minimum 300 feet distances listed in 
INFISH for fish-bearing streams and 150 feet in perennial streams, arguably remain the most 
controversial components of the existing strategies. Numerous studies have been completed since 
the strategies were first published that investigate how management affects the different ecological 
processes that are a function of riparian management zones. The ecological processes that function 
within riparian zones are first discussed individually below and then in combination, as they affect 
both aquatic and riparian conditions and biota. 
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Among the more commonly studied management concerns as they relate to ecological processes 
near streams are the effects of nearby timber harvest on stream temperature. Initial studies 
completed by Chen et al (1993) and the Forest Ecosystem Management Assessment Team (1993) 
found that streamside buffers of approximately 410.1 feet (125 meters) were needed to protect 
ecological processes such as wind speed and humidity near streams, which at the time were 
thought to be able to increase stream temperature. This finding was partially responsible for the 
second tree height, which added another 150 feet on each side of the creek to riparian habitat 
conservation areas, applied to riparian reserve and riparian habitat conservation area widths in the 
existing strategies (Everest & Reeves, 2007; Reeves, Pickard, & Johnson, 2016). A study that 
modeled the effects of riparian reserves on stream temperature in Washington found that the first 
32.8 feet (10 meters) were the most important in protecting stream temperature and that buffers 
greater than 98.4 feet (30 meters) did not appreciably lower stream temperatures (Sridhar, 
Sansone, LaMarche, Dubin, & Lettenmaier, 2004). A study on headwater stream microclimate by 
Anderson et al (2007) found that the first 10 meters had the most effect on microclimate above the 
stream and that temperatures in the streambed increased only when streamside vegetation closer 
than 50 feet to the edge of the stream was removed (Anderson & Poage, 2014). A review of studies 
by Moore et al (Moore, Spittlehouse, & Story, 2005) suggested that a riparian reserve that was the 
width of one tree height was likely large enough to protect the ecological processes that control 
stream temperature. A subsequent study completed by Rykken et al (Rykken, Chan, & Moldenke, 
2007) found that stream effects helped to offset the edge effects documented by Chen et al (1993). 
Pollock et al (2009) did not find a correlation between streamside harvest conducted within the last 
20 years 600 feet upstream of a monitoring site and increased stream temperature, but they did 
find a significant relationship between basins with greater than 25 percent harvest in the last 40 
years and increased stream temperature. Although the increased temperature reported by Pollock 
et al (2009) is significant, it is unclear whether there is a corresponding biological effect on native 
salmonids in the region where the studies were conducted (Reeves, Olson, et al., 2016). Recently, 
many researchers have suggested that a 98.4 foot (30-meter) buffer next to fish-bearing and 
perennial streams is generally likely to be sufficient to protect against stream temperature increase 
(Anderson & Poage, 2014; Reeves, Pickard, et al., 2016; Sweeney & Newbold, 2014). Even so, 
consideration of context and geography is also appropriate. In a discussion of fixed-width riparian 
buffers, Richardson et al (2012) state that although these types of protections are administratively 
simple to implement at a reach scale, watershed considerations and location within the catchment 
provide additional important context. Reeves et al (2016) state that with the tools currently 
available, widths can be more easily adjusted and justified for both wider and narrower buffers. The 
fate of large wood in streams has been an important focus for aquatic scientists and managers in 
the western United States for decades (Richardson et al., 2012). Up until the 1980s, many managers 
were concerned about how wood in streams affected water quality and about how accumulations 
of wood in streams could sometimes block fish migration. These concerns led to instream wood 
removal programs (Mellina & Hinch, 2009). By the 1980s, scientists more fully recognized wood’s 
role in channel formation and maintenance (Forest Ecosystem Management Assessment Team, 
1993). As with stream temperature, the precautionary principle applied by the strategies to riparian 
reserves and riparian habitat conservation areas also ensured that the interim widths were set wide 
enough to encompass any trees that could be delivered to streams, especially the two-tree width 
for fish-bearing streams (Everest & Reeves, 2007). Regarding the riparian width needed to ensure 
streamside wood delivery to streams, debate and scientific inquiry has continued since the 
strategies were adopted. Studies have been completed to help identify where wood in streams 
comes from (L. Benda & Miller, 2003; Reeves, Burnett, & McGarry, 2003) and the fate of wood once 
it is delivered above or to the stream (T. J. Beechie, Pess, Kennard, Bilby, & Bolton, 2000). 
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In addition to streamside delivery, disturbance combined with topography can deliver a significant 
percentage from outside riparian management zones, especially steeper watersheds that are more 
dissected. Models have also been developed to help identify the likelihood of riparian trees being 
delivered to the stream channel (L. Benda & Miller, 2003; Meleason, Gregory, & Bolte, 2003; 
Pollock, Beechie, & Imaki, 2012; Spies, Pollock, Reeves, & Beechie, 2013; Welty et al., 2002). Models 
focused on wood delivery from the riparian areas consider distance from the stream, median tree 
height, and the direction that trees fall. Benda et al (2016) also discuss how to implement tree 
tipping, or manually falling trees into a stream, to balance the effects of thinning dense second 
growth stands to accelerate large wood development. Modeling completed by Meleason et al 
(2003) found that greater than 90 percent of wood was contributed from within 98.4 feet (30 
meters) of the stream edge for modeled conifer riparian stands in western Oregon and Washington. 
In a literature review, Spies et al (2013) found that 95 percent of wood delivered to streams from 
hardwood stands came from within 82 feet and from conifer stands from within 148 feet in forests 
in the western cascades of Oregon and Washington. Sediment and nutrient forest management 
practices such as road building and timber harvest have long been a concern regarding their 
potential to generate fine sediment and the subsequent effects on water quality (Beschta, 1978). 
Altered sediment rates have also been linked to changes in stream condition and ultimately trout 
and salmon survival in cold-water streams (Jensen, Steel, Fullerton, & Pess, 2009). Some activities 
that have led to degraded stream conditions and water quality, such as clearcutting next to streams 
and aggressive forest road building, are highly unlikely to occur today on National Forest System 
lands in the Forest Service Northern Region. Reductions in sediment and nutrient delivery have 
resulted from sequentially improving best management practices (Everest & Reeves, 2007) and 
from regional strategies that have offered greater protection (USDA, 1995). In recent decades, 
researchers interested in forest management and water quality have investigated the effectiveness 
of management policy and law (Brown, Brown, & Binkley, 1993; Cristan, Aust, Bolding, Barrett, & 
Munsell, 2016; Rashin, Clishe, Loch, & Bell, 2006). In general, more recent forest practice reviews 
have found very little unnatural introductions of total suspended sediments and nutrients when 
best management practices are properly installed before activities begin and are maintained 
throughout management efforts (Cristan et al., 2016; Sugden et al., 2012). Depending on the 
geology of the planning area, sediment introduction from roads receiving little use can be quite low 
(Al-Chokhachy et al., 2016). Increased nitrogen levels may be an exception and may still have levels 
outside of expected natural conditions (Gravelle, Ice, Link, & Cook, 2009). Standards and guides 
carried forward from existing strategies combined with conservation and improvement strategies 
discussed elsewhere in this document should help to continue improving trends. Management 
practices that maintain suitable stream temperature, amounts of large wood, and levels of 
sediment and nutrients are also beneficial to aquatic and terrestrial wildlife species associated with 
riparian management zones. 
Riparian Areas and Riparian Management Zones Environmental Consequences 
Background 
Riparian habitat conservation areas in the No Action Alternative and riparian management zones in 
the action alternatives are portions of watersheds where riparian-associated resources receive 
primary emphasis, and management activities are subject to specific standards and guidelines. 
These areas consist of riparian and terrestrial vegetation adjacent to streams, wetlands, and other 
bodies of water, helping to maintain the integrity of aquatic ecosystems and provide for wildlife 
habitat use and connectivity. Ponds, lakes, wetlands, streams and other water features have been 
identified and mapped across the Nez Perce-Clearwater. 
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Effects of Forest-Wide Direction on Riparian Areas 
No Action Alternative 
PACFISH amended the Nez Perce and Clearwater Forest Plans and is unchanged from its original 
wording in the No Action Alternative. INFISH amended the Clearwater Forest Plan in areas not 
supporting anadromous fish, which included the Upper and Lower North Fork Clearwater subbasins 
above Dworshak Dam and the Palouse River. Both strategies underwent programmatic 
consultations in 1995 for listed salmon and again in 1998 for listed steelhead and bull trout and 
additional requirements in the resulting Biological Opinions legally became part of the Strategies 
and were implemented on the Nez Perce and Clearwater National Forests. Both the strategies and 
their Biological Opinions reduce the risk to watersheds and riparian and aquatic resources by 
improving riparian zone protections. Riparian habitat conservation areas are established as 
management zones bordering streams, wetlands, and other water features. They are not mapped 
as designated management areas, but their delineation at the site-specific level is described in 
forest plan direction, including their minimum width. Table 5 displays the riparian habitat 
conservation area widths. These widths could be adjusted in some cases, based on site-specific 
conditions, but these are the widths that would be used for the purpose of analysis at the 
programmatic level. 
Table 5. Minimum width of riparian habitat conservation areas under the No Action Alternative. 

Water Feature Type Minimum Width (ft) on each side of the stream, 
pond, wetland, or landslide-prone area 

Category 1 – Fish bearing stream 300 
Category 2 – Perennial non-fish bearing stream 150 
Category 3 – Constructed reservoirs, ponds, lakes, and 
wetlands >1 acre 

150 

Category 4 – seasonally flowing or intermittent 
streams, pond, lakes, wetlands < 1 acre, landslides and 
landslide prone areas in KEY/PRIORITY watersheds 

100 

Category 4 – seasonally flowing or intermittent 
streams, pond, lakes, wetlands < 1 acre, landslides and 
landslide prone areas NOT in KEY/PRIORITY watersheds 

50 

Data Source:  1987 Forest Plans, as amended by PACFISH and INFISH. 

It is important to note that the 1998 PACFISH and INFISH Biological Opinions required all streams 
within the range of Endangered Species Act-listed steelhead trout to be considered a KEY or 
PRIORITY watershed, so following 1998 nearly all Category 4 riparian habitat conservation areas 
were 100 feet. Exceptions were in the North Fork Clearwater subbasins in subwatersheds not 
considered priority for bull trout and the Palouse River.  

Riparian habitat conservation areas are classified as not suitable for timber production based on the 
determination that a scheduled flow of commercial timber products using a rotation age could not 
be expected to occur on these lands because of management requirements and desired conditions 
for other resources associated with riparian habitat conservation areas. Timber harvest is allowable 
within riparian habitat conservation areas if conducted to achieve objectives for the stream and 
riparian habitat conservation areas.  
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Riparian areas are considered their own Management Area in both the Nez Perce and Clearwater 
Forest Plans. Forest-wide goals and direction in the 1987 plans address water quality, stream 
channel integrity, diversity of plant communities, riparian-dependent wildlife, and other features 
associated with aquatic and riparian areas that provide protection for the riparian-associated 
resources and values. They include direction allowing no management in riparian areas that would 
cause detrimental changes in water temperature or chemical composition, blockages of water 
courses, or deposits of sediment that seriously and adversely affect streams or fish. Also included is 
direction to manage riparian areas to maintain cover and security for riparian-dependent species 
with emphasis on maintaining and enhancing habitats for threatened and endangered species.  

Nothing in the PACFISH and INFISH amendments and their Biological Opinions contradicts this 
direction. Rather, PACFISH and INFISH provide more refined and detailed standards and guidelines, 
establish standard widths for riparian habitat conservation areas that were generally much wider 
than those used during project planning and implementation prior to the amendments, describe 
the concept of Watershed Analysis and appropriate use, and include detailed riparian goals and 
riparian management objectives. Implicit in these amendments is the concept of “do not retard;” in 
other words, they are intended to hold the line on aquatic conditions until such time as site-specific 
direction are developed through forest planning.  

Under the No Action Alternative, these protections would stay in place, and the terrestrial and 
aquatic habitats within the riparian habitat conservation areas would continue to be protected. In 
addition, riparian habitat conservation areas established for wetlands and lakes would continue 
protecting wetland values such as shade, temperature, and downed wood. 

As summarized previously and described in detail in the Aquatic Ecosystems Assessment (USDA 
Forest Service, 2019), PIBO monitoring data, as well as the Nez Perce-Clearwater’s own monitoring 
under the 1987 Plans, suggest that this direction achieved the goal of preventing additional 
degradation at the forest scale, considering all indicators collectively.  

Alternatives W, X, Y, and Z 
The Nez Perce-Clearwater Aquatic Ecosystems plan components are  part of all four action 
alternatives and replaces PACFISH and INFISH. The action alternatives would rename and redefine 
riparian widths, instead of keeping them the same as under the No Action Alternative, replacing 
riparian habitat conservation areas terminology with riparian management zones. As is the case 
under the No Action Alternative, riparian management zones are not specifically allocated as a 
management area in the forest plan but are instead defined through forest plan direction. This 
direction includes a standard that describes the delineation of riparian management zones and 
defines their minimum width. The reason they are not allocated as a management area is because 
riparian management zones are intimately linked to water features and to the unique terrain and 
site characteristics associated with each feature. They can only be accurately determined at the site-
specific scale during project analysis.  

The riparian management zone minimum width for all intermittent streams would be 100 feet 
under the action alternatives, instead of varying from 50 to 100 feet, as they do for some 
subwatersheds under current direction. Landslides and landslide-prone areas remain a Category 4 
riparian management zone.  

Further clarification is provided for Category 1 riparian management zones. The area around any 
stream, whether perennial or not, is considered a Category 1 riparian management zone if it 
contains fish at any time of the year and is 300-feet on either side. From the definition, fish-bearing 
intermittent streams are distinguished from non-fish-bearing intermittent streams by the presence 
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of any species of fish for any duration. Many intermittent streams may be used as spawning and 
rearing streams, refuge areas during flood events in larger rivers and streams or travel routes for 
fish emigrating from lakes. In these instances, the guidelines for fish-bearing streams would apply to 
those sections of the full-extent of intermittent stream used by the fish from the mouth to the 
upper-most point of fish use. 

As described in the Riparian Management Zone section of the Aquatic Ecosystems plan 
components, there are qualifiers on the total widths of riparian management zones based on site-
specific conditions but, as mentioned, these minimum widths are used for analysis at the 
programmatic level in the final environmental impact statement. 

Riparian management zone direction under all action alternatives was refined through plan 
components to guide appropriate management based upon best available science. Monitoring and 
research reports over the past 20 years have documented the efficacy of riparian management 
zones and their ability to protect the functional attributes needed for riparian and aquatic resources 
and water quality. Using stream temperature as a response variable, a study in Oregon found no 
differences in temperature before and after a project using a no-cut buffer as small as 25 feet 
(Groom, Dent, Madsen, & Fleuret, 2011). Similarly, a comprehensive study in Oregon and 
Washington that evaluated various buffer widths found no increases in stream temperature using a 
50-foot buffer (Anderson & Poage, 2014). The latter study did point out that the efficacy depended 
on the adjacent disturbance and contrast in forest canopy. 

Many researchers suggest that a 98.4 foot (30-meter) area where trees are retained next to fish-
bearing and perennial streams is generally likely sufficient to protect against temperature increase 
(Anderson & Poage, 2014; Reeves, Pickard, et al., 2016; Sweeney & Newbold, 2014; Witt, Barton, 
Stringer, Kolka, & Cherry, 2016). Even so, considerations of context and geography are also 
appropriate. In a discussion of fixed-width riparian buffers, Richardson et al (2012) state that 
although these types of protections are administratively simple to implement at the stream reach 
scale, watershed considerations and location within the catchment provide additional important 
context. 

Riparian management zones on the Nez Perce-Clearwater are classified as not suitable for timber 
production under these alternatives, based on the determination that a scheduled flow of 
commercial timber products using a rotation age could not be expected to occur on these lands due 
to management requirements and desired conditions for other resources. Timber harvest is 
allowable with restrictions as specified in the Aquatic Ecosystems plan components. Other 
vegetation management activities are also allowed and are expected to occur to maintain desired 
conditions for riparian areas or other resources, as described further below. Refer also to the 
discussion later in this section on effects to riparian areas from timber and vegetation management. 

Vegetation management in the riparian management zone would occur only for the purposes of 
restoring or enhancing riparian, fish, and aquatic resources (FW-STD-RMZ-01), with specific 
exceptions described. The components described in the Riparian Management Zones section of the 
Aquatic Ecosystems plan components, guided by the use of tools such as Multi-scale Analysis and 
the Stream Condition Indicator Assessmentrepresents a refinement and enhancement of PACFISH 
and INFISH direction with greater clarity and emphasis on the do not retard concept, an expectation 
of improving conditions in streams where they don’t meet desired conditions (refer to Effects to 
Aquatic Habitat), use of standards and guidelines, and use of tools such as Multi-scale Analysis 
rather than Watershed Analysis and numeric indicators in the Stream Condition Indicator 
Assessment in lieu of Riparian Management Objectives.  
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FW-STD-RMZ-01 is intended to replace Standard TM-1 in PACFISH and provide clarification of this 
part: “Apply silvicultural practices for Riparian Habitat Conservation Areas to acquire desired 
vegetation characteristics where needed to attain Riparian Management Objectives. Apply 
silvicultural practices in a manner that does not retard attainment of Riparian Management 
Objectives and that avoids adverse effects on listed anadromous fish.” 

Additionally, any treatments in riparian management zones would be designed to reflect the 
composition, structure, and pattern of vegetation consistent with the natural range of variation, as 
described in the desired conditions. Fire is a natural disturbance process that has historically 
influenced the forests within watersheds, including riparian areas and forests adjacent to water 
features. The natural role of fire and other natural disturbances in creating the diversity of 
successional stages, species compositions, and structures in riparian areas is incorporated into the 
design of the desired forest and vegetation conditions outlined in the plan (FW-DC-RMZ-01 and 02). 

The Aquatic Ecosystems plan components also contain standards and guidelines that are intended 
to prevent degradation from any harvest that might occur in riparian management zones. These 
components provide more specific direction and clarification beyond what is included in PACFISH 
and INFISH. They include FW-STD-RMZ-02, FW-GDL-RMZ-01, FW-GDL-RMZ-02, and FW-GDL-RMZ-
03. 

Additional components addressing effects from other activities would not lead to different 
outcomes when compared to PACFISH and INFISH direction, and provide enhanced direction and 
clarification over what is provided in these amendments. To limit impacts from fire suppression 
activities, riparian management zones would have limited exposure to fire retardant (FW-GDL-RMZ-
04) and new fire facilities would rarely be allowed to be located within these zones (FW-GDL-RMZ-
05). These protections carry forward existing protections under the No Action Alternative and 
provide additional clarification. Fireline construction would be avoided in riparian management 
zones, except at stream crossings (FW-GDL-RMZ-06).  

For all activities, including and especially those within riparian management zones, FW-STD-WTR-04 
applies. This standard specifically directs that “projects shall restore or not retard attainment of 
desired conditions.” This standard clarifies the following statement in PACFISH, “Actions that reduce 
habitat quality, whether existing conditions are better or worse than objective values, are 
inconsistent with the purpose of this interim direction.” In other words, FW-STD-WTR-04, as part of 
all action alternatives, carries forward the same expectation from PACFISH, using language 
consistent with the 2012 Planning Rule and eliminating the word “interim.” In that sense, the 
expectation that Nez Perce-Clearwater actions will not result in permanent, long-term degradation 
of aquatic habitat, including riparian management zones, is the same for all alternatives. Therefore, 
outcomes from Alternatives W, X, Y, and Z would be expected to be indistinguishable from those in 
the No Action Alternative.  

Establishment of the Conservation Watershed Network, along with additional desired conditions 
and standards, further builds on the restoration concept where habitats are currently degraded, as 
discussed in greater detail in Effects to Aquatic Habitat.  
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Aquatic Habitat Environmental Consequences 
Effects of Forest-Wide Direction on Aquatic Habitat 
No Action Alternative 
As for riparian areas and riparian management zones, PACFISH amended the Nez Perce and 
Clearwater Forest Plans and is unchanged from its original wording in the No Action Alternative. 
INFISH amended the Clearwater Forest Plan in areas not supporting anadromous fish, which broadly 
includes the Upper and Lower North Fork Clearwater subbasins above Dworshak Dam and the 
Palouse River. Both underwent programmatic consultations in 1995 for listed salmon and again in 
1998 for listed steelhead and bull trout, and additional requirements in the resulting Biological 
Opinions legally became part of PACFISH and INFISH and were implemented on the Nez Perce and 
Clearwater National Forests. Both PACFISH and INFISH and their Biological Opinions reduced the risk 
to watersheds and riparian and aquatic resources by improving riparian zone protections. They also 
included over-arching direction with actions resulting in a reduction in aquatic habitat quality that 
were not consistent with the goals of these documents. They were intended to hold the line on 
additional aquatic habitat degradation until the Nez Perce-Clearwater revised the forest plans and 
replaced PACFISH and INFISH with more site-specific direction.  

Of note, the 1998 National Marine Fisheries Service Opinion for steelhead trout incorporates nine 
recommendations into the ongoing actions proposed by the U.S. Forest Service and Bureau of Land 
Management and agreed upon by three Regional Foresters to avoid a jeopardy determination for 
continued implementation of forest plans. These recommendations included special management 
considerations for the Middle Fork Salmon, South Fork Salmon, and Selway Rivers. These river 
basins are considered to support three stronghold populations of wild steelhead trout, with one 
residing on the Selway River located on the Nez Perce-Clearwater. These management 
considerations include enhanced direction for management of timber, roads, fire, and recreation 
and are intended to minimize risks to these populations beyond measures included in PACFISH. 
They also emphasize restoration of degraded habitat.  

In addition to PACFISH and INFISH, both the Clearwater and Nez Perce Forest Plans contain direction 
regarding aquatic resources, streams, and fish, particularly regarding potential sediment effects. 
Direction in the Nez Perce Forest Plan for aquatic resources is predicated on the principles of 
meeting “fish/water quality objectives” at a scale generally smaller than HUC12. Fish and water 
quality objectives were established based on the beneficial uses in each watershed and species 
present and ranged from 70 to 100 percent. Additional guidelines related to sediment yield and 
entry frequency for timber harvest are established and are based on these objectives. Sediment 
yield guidelines, entry frequency guidelines, and the current fishery habitat potential are included. 
The information and direction related to fish and water quality objectives, sediment yield 
guidelines, and entry frequency guidelines are contained in Appendix A of the Nez Perce Forest 
Plan.  

In many cases, the current fishery habitat potential, as it is described in the 1987 Plan, is lower than 
its objective value. These watersheds are assigned additional direction stating “timber management 
can occur in these watersheds, concurrent with improvement efforts, as long as a positive, upward 
trend in habitat carrying capacity is indicated.” This direction is crafted to address the following 
forest-wide standard: “Meet established fish/water quality objectives for all prescription 
watersheds as shown in [the Nez Perce Forest Plan] Appendix A.” The upward trend direction is 
intended to allow timber harvest in watersheds not currently meeting their fish and water quality 
objectives, as long as watershed or stream improvements are also implemented that moved stream 
conditions towards their objectives. 



Chapter 3. Affected Environment and Environmental Consequences Aquatic Ecosystems and Fisheries 

Nez Perce-Clearwater National Forests 3.2.2.2-37 DEIS for the Revised Forest Plan 

In addition, a small subset of watersheds currently not meeting their fish and water quality 
objectives are identified as the Nez Perce-Clearwater’s “priority watersheds,” which are believed to 
contain the most important streams for anadromous fish recovery of primarily spring Chinook 
salmon. All watersheds included in this subset are located within the Red River and Newsome Creek 
HUC12 watersheds. For them, the following direction applies: “Management-derived sediment 
which could affect fish habitat will not be allowed until monitoring indicates habitat has recovered 
to planned levels.” 

In other cases, some watersheds are assigned a fish and water quality objective that is less than 
their current fishery habitat potential, thus allowing for a measure of planned degradation in these 
watersheds. In all cases, sediment yield and entry frequency guidelines vary according to fish and 
water quality objectives and are intended to function as thresholds providing the maximum 
increase in sediment yield plus the number of times that increase could occur in a decade that 
would allow for these objectives to be met. 

Thus, the upward trend direction in the 1987 Nez Perce Forest compels action intended to restore 
degraded fish habitat if timber harvest is to be pursued in watersheds currently not meeting their 
forest plan objectives. 

Direction in the Clearwater Forest Plan is in many respects similar to the Nez Perce Forest Plan, as 
both Forests share the same issues related to anadromous fish, sediment, and aquatic resources. 
The Clearwater Forest Plan equivalent to Appendix A of the Nez Perce Forest Plan is Appendix K, in 
which criteria for management of water resources is defined and assigned to specific watersheds at 
a scale generally smaller than HUC12. Rather than numeric fish and water quality objectives, this 
plan assigns one of six categories of water quality objectives, which included Basic, No Effect, High 
Fishable, Moderate Fishable, Low Fishable, and Minimum Viable. Assignment of watersheds to one 
of these objectives is based on one of the five indicator fish species. Sediment loadings are assigned 
to each objective. 

The Clearwater Forest Plan does not include upward trend direction for any of its watersheds. The 
Plan and Record of Decision, however, were challenged in court shortly after signing, and an out-of-
court settlement includes the following language: 

The Forest Service will proceed only with projects that result in no measurable increase in 
sediment production in drainages currently not meeting Forest Plan standards. The Forest 
Service also agrees, as budgets permit, to repair or correct any known sediment sources… 
Project plans will include a clearly described watershed improvement objective and identify 
improvement opportunities and realistic expectations offered by the project proposal. 

This language is the current management direction. 

To assess the effects of the 1987 Forest Plan direction, as amended by PACFISH and INFISH, PIBO 
data provides a description of the existing stream conditions compared to reference and an analysis 
of trend. The data is summarized in Tables 2, 3, and 4. For existing condition, the data presented 
indicates that overall stream conditions in managed watersheds on the Nez Perce-Clearwater, when 
all indicators are considered collectively, are outside the range of natural variability. The data 
suggests that residual pool depth, median substrate size, pool fines, large wood frequency, and 
macroinvertebrate assemblage are degraded and less favorable for salmonids when compared 
against unmanaged subwatersheds, pool percent in managed subwatersheds is indistinguishable 
from unmanaged, and bank angle is in more favorable condition than in unmanaged 
subwatersheds.  
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For trend, PIBO data indicates an overall improving trend when data from all sites across the Nez 
Perce-Clearwater are combined with large wood frequency, streambank stability, and the 
macroinvertebrate index most contributing to the positive trend. At the subbasin scale, the 
subbasins with a statistically significant improving trend include the Lochsa, Lower Selway, South 
Fork Clearwater, and Lower Salmon. A statistically significant downward trend is indicated by data 
from managed sites in the Upper North Fork Clearwater, although current conditions as of 2016 
were within the range of reference. The metric most contributing to the downward trend here was 
pool percent. A non-significant downward trend was indicated at the six sites in the Middle Fork 
Clearwater subbasins, all of which are located in the Clear Creek HUC10 watershed. Trend in areas 
of this subbasin outside of Clear Creek is unknown.  

Forest plan monitoring data is available for both the Nez Perce and Clearwater National Forests. For 
the Nez Perce National Forest, cobble embeddedness was the primary metric monitored, and 
analysis of the available data suggests that 1987 Forest Plan direction related to upward trend, 
combined with the PACFISH amendment, did indeed result in improved sediment conditions at the 
sites where data is available. Most notable among these decreases were sites in Red River and 
Newsome Creek, which have moratoriums on additional sediment producing activities, such as 
timber sales, until they recover to desired conditions. PIBO data appears to corroborate these 
conclusions.  

For the Clearwater National Forest, substrate data, including percent surface fines and percent fines 
by depth, collected in various watersheds across the Clearwater National Forest since the mid-
1990s suggests that sediment conditions are improving in some places, improving more slowly than 
desired in other places, and static in others. PIBO trend data for subbasins on the Clearwater 
National Forest appears to corroborate these substrate findings. PIBO data from sites in the Lower 
Clearwater subbasin indicates stream conditions in managed watersheds are static and remain in a 
degraded condition when compared to reference. Data from the Lochsa subbasin, conversely, 
suggests some habitat attributes have improved. Even though trends are positive for some 
indicators, substrate conditions measured by the PIBO protocol appear to be static. PIBO data from 
the Upper North Fork Clearwater subbasin suggests conditions may have degraded since 1999, 
although overall conditions remain within the range of reference. 

Alternatives W, X, Y, and Z 
Under the action alternatives, all 1987 Forest Plan direction, the settlement agreement on the 
Clearwater Forest Plan lawsuit, PACFISH, INFISH, and provisions in the 1995 and 1998 Biological 
Opinions are replaced with the Nez Perce-Clearwater Aquatic Ecosystems plan components. Table 6 
below provides a comparison of the key attributes of the existing direction under the No Action 
Alternative to those in the action alternatives. 
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Table 6. Summary of Key No Action Alternative Attributes Compared to Corresponding Attributes from the 
Nez Perce-Clearwater Aquatic Ecosystems plan components 

No Action Alternative  Action Alternatives 
Appendix A – Nez Perce Forest Plan 

- Fish/water quality objectives 
- Sediment yield and entry frequency guidelines 
- Upward Trend requirement for watersheds not meeting 

objectives, concurrent with timber harvest 
- Moratorium on sediment-producing activities in Red River 

and Newsome Creek 

FW-DC-WTR-01, 03, 04 (instream habitat) 
FW-DC-CWN-01, 02 (instream habitat) 
FW-DC-WTR-05, 06, 07 (sediment) 
FW-DC-WTR-11 (water temperature) 
FW-STD-WTR-04 (upward trend) 
FW-STD-CWN-01 (upward trend) 
FW-STD-CWN-02 (sediment) 
FW-GDL-RMZ-02 (sediment) 
FW-STD-ARINF-01, 03 (sediment) 
FW-GDL-ARINF-01, 02, 04, 06, 09 (sediment) 
FW-GDL-ARGR-02 (sediment) 
FW-GDL-ARREC-03, 04 06 (sediment) 

Appendix K – Clearwater Forest Plan 
- Water quality objectives based on species present 
- Sediment loading limits 
- Litigation settlement agreement: no measurable sediment 

increases with watershed improvement objectives 

FW-DC-WTR-01, 03, 04 (instream habitat) 
FW-DC-CWN-01, 02 (instream habitat) 
FW-DC-WTR-05, 06, 07 (sediment) 
FW-DC-WTR-11 (water temperature) 
FW-STD-WTR-04 (litigation settlement) 
FW-STD-CWN-01 (litigation settlement) 
FW-STD-CWN-02 (sediment) 
FW-GDL-RMZ-02 (sediment) 
FW-STD-ARINF-01, 03 (sediment) 
FW-GDL-ARINF-01, 02, 04, 06, 09 (sediment) 
FW-GDL-ARGR-02 (sediment) 
FW-GDL-ARREC-03, 04 06 (sediment) 

PACFISH/INFISH 
- “Actions that reduce habitat quality, whether existing 

conditions are better or worse than objective values, are 
inconsistent with the purpose of this interim direction.” 

FW-STD-WTR-04 

PACFISH/INFISH Key and Priority Watersheds 
- Identified by the Forests in the late 1990s 
- Additional constraints for activities in these watersheds, per 

PACFISH/INFISH and Biological Opinions 

Conservation Watershed Network  
FW-STD-CWN-01  
FW-GDL-CWN-01 
FW-STD-CWN-01, 02, 03, 04  

PACFISH/INFISH Riparian Habitat Conservation Areas: 
- Definitions 
- Interim widths established for 4 categories of riparian 

habitat conservation areas, including landslides and 
landslide prone areas.  

 

Riparian Management Zones 
- Widths defined similarly as PACFISH/INFISH 
- Category 4 includes landslides and landslide prone 

areas 
- Category 1 includes intermittent streams that support 

fish at any time of the year.  
- All Category 4 RMZs are 100 feet in width 

PACFISH/INFISH Standards and Guidelines 
- timber management 
- grazing 
- minerals 
- fire/fuels management 
- recreation management 
- road management 
- general riparian management 

 

FW-STD-RMZ-01, 02, 03, 04, 05, 06 
FW-GDL-RMZ-01, 02, 03, 04, 05, 06, 07 08 
FW-STD-ARINF-01, 02, 03, 04, 05, 06 
FW-GDL-ARINF-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11 
FW-STD-ARE&M-01, 02, 03 
FW-GDL-ARE&M-01, 02, 03, 04 
FW-STD-ARGR-01, 02, 03, 04 
FW-GDL-ARGR-01, 02, 03 
FW-STD-ARLSU-01, 02 
FW-GDL-ARLSU-01 
FW-GDL-ARREC-01, 02 
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No Action Alternative  Action Alternatives 
PACFISH/INFISH Riparian Management Objectives 
- Numeric RMOs, or stream habitat attributes 

FW-DC-WTR-04 
Monitoring Plan using PIBO metrics to assess progress 
towards meeting FW-DC-WTR-04 
Stream Condition Indicator Assessment (Management 
Approach) 

Watershed Analysis Multi-scale analysis (Management Approach) 
1998 LRMP (Forest Plan/PACFISH) Consultation – Special 
Management Considerations for the Selway River, 
incorporated into the action to avoid a Jeopardy 
determination for Snake River steelhead trout 

Conservation Watershed Network, which includes these 
HUC12 watersheds in the Selway basin: 

- O’Hara  
- Gedney 
- Lower Meadow 
- Buck Lake 
- Middle Meadow  
- Upper Meadow 
- Headwaters Meadow 
- Marten 
- Lower (Outlet) Moose 
- Lower NF Moose 
- Middle NF Moose 
- Rhoda 
- Lower EF Moose 
- Middle EF Moose 
- Upper EF Moose 
- West Moose 
- Pettibone 
- Goat 
- Lower Bear 
- Middle Bear 
- Upper Bear 
- Upper Cub 
- Paradise 
- Upper Running 

 
In comparing direction in the action alternatives to the No Action Alternative, key questions emerge 
in assessing the outcome of the action alternatives. These questions, with analysis and rationale to 
address them, are included in Table 7. 
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Table 7. Key Questions Comparing Direction in Action Alternatives to No Action Alternative 
Key Question Analysis and Rationale 
Will the Aquatic Ecosystems plan 
components achieve similar outcomes, and 
in the same or more places, as the upward 
trend direction in Appendix A of the 1987 
Nez Perce Forest Plan? 
 

FW-STD-CWN-01 is intended to provide for improving stream 
conditions where they are currently degraded and suggests use of 
tools such as multi-scale analysis to support the conclusion aquatic 
desired conditions will be met. Watersheds included in the 
Conservation Watershed Network are believed to be those most 
important for conservation and recovery of threatened or 
endangered fish species and/or aquatic  Species of Conservation 
Concern. The standard applies everywhere in the Conservation 
Watershed Network, including areas not currently under the Nez 
Perce Forest Plan.  

Will FW-STD-WTR-04, along with other 
components, prevent long-term habitat 
degradation and not retard attainment of 
aquatic desired conditions? PIBO data 
suggest static or improving habitat 
conditions when summarized at a broad 
scale (HUC8 or larger), since the late 1990s.  

FW-STD-WTR-04 is intended to be the analog component for the 
“do not retard” premise in PACFISH and INFISH. It is worded such 
that there is little ambiguity about its intent. It is included as a 
standard, unlike PACFISH and INFISH, where it is presented 
conceptually throughout the documents and not in as plain of 
language.  

Will the components that address sediment 
result in the same or similar outcomes as 
sediment yield guidelines in Appendix A of 
the Nez Perce Forest Plan, and/or the 
litigation settlement on the Clearwater 
National Forest? 

Appendix A of the Nez Perce Forest Plan requires the use of the 
R1/R4 sediment model to assess compliance with sediment yield 
guidelines. It was the intent of the Clearwater Forest Plan to use it 
as well. Specific sediment models are not identified or required to 
be used in the Aquatic Ecosystems plan components.  Rather, in 
assessing compliance with components such as FW-STD-CWN-02, 
FW-GDL-RMZ-02, and FW-GDL-ARINF-01 it is assumed the best 
available science will be used. These components are intended to 
provide the same or enhanced direction as the Nez Perce Forest 
Plan Appendix A and the litigation settlement on the Clearwater 
National Forest.  

Do the watersheds included in the 
Conservation Watershed Network line up 
with those previously identified as Key or 
Priority under PACFISH and INFISH? Do the 
Conservation Watershed Network 
components provide enhanced protection 
for these watersheds, sufficient to protect 
existing population strongholds and provide 
habitat for potential strongholds? 

Conservation Watershed Networks build on Key Watershed 
guidance found in PACFISH (1995) and priority watershed guidance 
found in INFISH (1995). Under both sets of guidance, key and 
priority watersheds were selected to protect population 
strongholds. Selected watersheds are expected to provide a 
pattern of protection across the landscape where the habitat of 
migratory salmonids receives special attention and treatment. For 
the Aquatic Ecosystems plan components, major and minor 
spawning areas identified in the Snake River Recovery plan, 
presence of a bull trout local population identified in the Columbia 
River bull trout recovery plan, known spawning and early rearing 
by Chinook salmon (Clearwater basin), known populations of 
Pacific lamprey, and many reaches included in modeled 2040 bull 
trout climate shield (Isaak et al 2015) were the criteria used to 
include watersheds in the Conservation Watershed Network. 
Conservation Watershed Network components contain an 
emphasis on watershed restoration, in addition to standards and 
guidelines.  

Are RMZ default widths and definitions 
similar or the same as RHCA widths and 
definitions in PACFISH and INFISH? 

RMZ default widths are mostly the same as PACFISH and INFISH. 
Exceptions include expanding the width of all Category 4 RMZs to 
100 feet and including intermittent streams that support fish at 



Chapter 3. Affected Environment and Environmental Consequences Aquatic Ecosystems and Fisheries 

Nez Perce-Clearwater National Forests 3.2.2.2-42 DEIS for the Revised Forest Plan 

Key Question Analysis and Rationale 
any time of the year as a Category 1 instead of a Category 4. These 
changes clarify existing direction in PACFISH and INFISH.  
 

Do the standards and guidelines in the 
Aquatic Ecosystems plan components offer 
similar or enhanced protection as those in 
PACFISH and INFISH? 

Standards and guidelines in many cases are similar to those in 
PACFISH and INFISH, in some cases they clarify and add additional 
requirements, and in others new standards and guidelines are 
added.  

Do the Stream ConditionIndicator 
Assessment, standards that refer to its use, 
and FW-DC-WTR-04, in conjunction with 
PIBO monitoring, offer the same or an 
enhanced yardstick as Riparian Management 
Objectives in PACFISH, to assess 
effectiveness of the components in 
achieving aquatic desired conditions? 

Riparian Management Objectives are de-emphasized in the 
Aquatic Ecosystems plan components. FW-DC-WTR-04 replaces a 
set of fixed habitat metrics as a desired condition (RMOs in 
PACFISH). This DC describes desired stream conditions in terms of 
a range of conditions established from data from reference 
streams, with the understanding that even in unmanaged streams, 
habitat is dynamic and changes in response to natural 
disturbances. The desired condition for streams is that the range 
of conditions in managed streams moves in concert with, or 
towards those in reference streams, and that conditions are within 
the range of reference.  
In a sense, this is a higher bar than the Nez Perce Forest Plan 
Appendix A fish/water quality objectives in the Nez Perce Forest 
Plan (No Action Alternative). Fish/water quality objectives range 
from 100% in “pristine” watersheds to 70%. FW-DC-WTR-04 
establishes a desired condition, if described similarly, that would 
be 100% for every stream on the forest. The 1987 Nez Perce Forest 
Plan also allows a measure of degradation in some watersheds, 
describing the existing condition as 100% but assigning a 
fish/water quality objective of 70%. The Aquatic Ecosystems plan 
components specify no level of allowable degradation in any 
watershed.  
Fixed habitat metrics do have utility, however, and the Stream 
Condition Indicator Assessmentincluded in Management 
Approaches contains numeric values for stream and watershed 
metrics. The conditions under which this assessment could be 
used are specified in 2 components, FW-STD-RMZ-01 and FW-STD-
RMZ-06. These standards involve timber harvest and ignition of 
prescribed fire within RMZs. The Stream Conditions Indicator 
Assessment is a tool that should  be used in conjunction with, or as 
a part of, Multiscale Analysis to determine if these standards are 
being met.  

Based on the information presented in Table 7, it is expected that implementation of the action 
alternatives would result in the same or similar outcomes as the No Action Alternative for the 
following reasons: 

• direction in the Aquatic Ecosystems plan components build and strengthens on that in 
PACFISH and INFISH. 

• these plan components carry forward the principle of improved aquatic habitat from the 
1987 Plans as amended by PACFISH and INFISH. 

• the plan compnents provide clarification for direction that is ambiguous in the No Action 
Alternative.  
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It is possible that improving trends that are evident in some subbasins will be initiated in others 
where there is presently no improvement indicated, such as the Lower Clearwater. In any case, 
degradation of existing conditions is not expected and improving trends are expected to be 
supported and not retarded by all action alternatives.  

FW-STD-RMZ-01 (standard TM-1 in PACFISH) is intended to provide clarification of direction in the 
No Action Alternative related to silvicultural treatments in riparian management zones by 
describing the conditions under which these activities, including timber harvest, might be 
appropriate in riparian management zones. It is expected that some level of harvest in riparian 
management zones would occur under the action alternatives, which would exceed levels harvested 
since 1995 under direction in the No Action Alternative. Harvest in riparian management zones 
conducted according to the constraints outlined in FW-STD-RMZ-01 is not expected to result in 
additional effects for the following reasons: 

First, the main premise in this standard is the same as TM-1 in PACFISH because it sets the 
expectation that timber harvest will be conducted in riparian management zones where needed to 
achieve aquatic desired conditions. But it further clarifies the direction by adding the word “only” 

Timber harvest as a tool to assist in achieving or maintaining desired conditions of the plan, and 
in order to protect other multiple use values, shall occur in riparian management zones only as 
necessary to enhance or restore conditions for aquatic and riparian resources…  

Second, there are five exceptions for silvicultural treatments to occur in riparian management zones 
apart from that are described in the standard. For exceptions a, c, and d, no treatments would occur 
within 150 feet of fish-bearing streams, 100 feet of perennial non-fish-bearing streams, and 50 feet 
of intermittent or ephemeral streams. Treatments would be limited to thinning and small openings 
only, both of which are limited by mandated retention levels and size of openings. Contemporary 
science supports the conclusion that this level of activity in riparian management zones is sufficient 
to maintain stream conditions. Initial studies completed by Chen et al (1993) and the Forest 
Ecosystem Management Assessment Team (1993) found that streamside buffers of approximately 
410.1 feet (125 meters) were needed to protect ecological processes such as wind speed and 
humidity near streams, which at the time were thought to potentially increase stream temperature. 
This finding was partially responsible for the second tree height, which added another 150 feet on 
each side of the creek to riparian habitat conservation areas, applied to riparian reserve and 
riparian habitat conservation area widths in PACFISH and INFISH (Everest & Reeves, 2007; Reeves, 
Pickard, et al., 2016). More recently, many researchers have suggested that a 30-meter buffer next 
to fish-bearing and perennial streams is generally likely to be sufficient to protect against stream 
temperature increase (Anderson & Poage, 2014; Reeves, Pickard, et al., 2016; Sweeney & Newbold, 
2014; Witt et al., 2016). Even so, consideration of context and geography is also appropriate. In a 
discussion of fixed-width riparian buffers, Richardson et al (2012) state that although these types of 
protections are administratively simple to implement at a reach scale, watershed considerations 
and location within the catchment provide additional important context. Reeves et al (2016) state 
that, with the tools currently available, widths can be more easily adjusted and justified for both 
wider and narrower buffers. 

Regarding the riparian width needed to ensure streamside wood delivery to streams, debate and 
scientific inquiry have continued since PACFISH and INFISH were adopted. Studies have been 
completed to help identify where wood in streams comes from (L. Benda & Miller, 2003; Reeves et 
al., 2003) and the fate of wood once it is delivered above or to the stream (T. J. Beechie et al., 2000). 
In addition to streamside delivery, disturbance combined with topography can deliver a significant 
percentage from outside riparian management zones, especially steeper watersheds that are more 
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dissected. Models have also been developed to help identify the likelihood of riparian trees being 
delivered to the stream channel (L. Benda, Miller, Bigelow, & Andras, 2003; Meleason et al., 2003; 
Pollock et al., 2012; Spies et al., 2013; Welty et al., 2002). Models focused on wood delivery from 
the riparian areas consider distance from the stream, median tree height, and the direction that 
trees fall. Modeling completed by Meleason et al (2003) found that greater than 90 percent of 
wood was contributed from within 98.4 feet (30 meters) of the stream edge for modeled conifer 
riparian stands in western Oregon and Washington. In a literature review, Spies et al (2013) found 
that 95 percent of wood delivered to streams from hardwood stands came from within 82 feet and 
from conifer stands from within 148 feet in forests in the western cascades of Oregon and 
Washington. 

Third, additional components intended to address potential effects from harvest activities in 
riparian management zones, particularly increases in sediment delivery from soil disturbance, are 
included. Guidelines FW-GDL-RMZ-01, 02, and 03 would restrict timber harvest activities that could 
result in ground disturbance that might lead to sediment input to streams or wetlands. FW-STD-
ARINF-03 and FW-GDL-ARINF-01 address sediment from road construction and reconstruction, 
including temporary roads.  

And fourth, use of the Stream Condition Indicator Assessment and completion of a multi-scale 
analysis are management approaches should be used to demonstrate the ecological need for the 
proposed activity to document that it maintains existing stream habitat and avoids adverse effects 
to threatened and endangered species and their designated critical habitat, would support the 
conclusion that FW-STD-RMZ-01 is met. Although not specifically referenced in this standard, FW-
STD-WTR-04 also provides direction that activities shall maintain existing aquatic conditions where 
Aquatic Ecosystems plan components desired conditions are met and restore or not retard their 
attainment where not met. The Stream Condition Indicator Assessment used in conjunction with, or 
as a part of, multi-scale analysis or other equivalent analysis tools should be used to determine if 
these standards are being met when harvest  is proposed in riparian management zones.   

Aquatic Species Environmental Consequences 
Effects of Forest-Wide Management on Aquatic Species 
 
Table 8 summarizes the effects of all alternatives to native aquatic species previously identified as 
at-risk or of public interest, along with rationale.  
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Table 8. Effects Summary for Aquatic At-Risk Species and Species of Public Interest 

Species Status Effects summary 

Snake River 
sockeye salmon 

Endangered Alt. A: Current management does not usually affect this species, since 
their distribution is limited to the mainstem Salmon River, and they do 
not spawn or rear in areas in or adjacent to the Nez Perce-Clearwater. 
Activities such as boat ramp construction and maintenance may result 
in short-term effects to individual fish.  

Alts. W, X, Y, Z: Effects would be indistinguishable from No Action 
Alternative 

Snake River fall 
Chinook salmon 

Threatened Alt. A: Current management affects this species when projects add 
cumulatively to mainstem river sediment and temperature conditions. 
Generally, these effects are immeasurable.  

Alts. W, X, Y, and Z: Effects are expected to be indistinguishable from 
No Action Alternative. These alternatives are not expected to result in 
cumulative mainstem effects that exceed those under No Action 
Alternative.  

Snake River 
spring/summer 
Chinook salmon 

Threatened 
(Salmon 
Basin) 

Alt. A: Risk of effect is limited to projects in the Salmon basin only. 
Current management has resulted in short-term adverse effects to 
habitat and individual fish. Long term, stream habitat is static or 
improving based on PIBO monitoring. Number of returning wild-origin 
adult salmon has not improved in the past 5 years, many reasons out-
of-basin.  

Alts. W, X, Y, and Z: Effects are expected to be indistinguishable from 
the No Action Alternative. The Conservation Watershed Network in 
the Salmon basin was in part based on major and minor salmon 
spawning areas. The Conservation Watershed Network has enhanced 
protection specified in components along with prioritized aquatic 
restoration. The components are expected to support salmon 
recovery efforts and recovery plan goals. Improving trends in habitat 
condition on the Forests are expected to continue. Projects could 
result in short-term adverse effects to habitat and individual fish, but 
to no greater degree than No Action Alternative.  

Snake River 
steelhead trout 

Threatened Alt. A: Risk of effect is widespread and exists across most of Forests’ 
land base, excluding the North Fork Clearwater upriver of Dworshak 
Dam and the Palouse basin. Current management has resulted in 
static or improving stream conditions. Improving conditions are noted 
in areas critical for steelhead spawning and early rearing in the Lochsa, 
Selway, Lower Salmon, and South Fork Clearwater subbasins, based 
on PIBO monitoring. Some projects have result in short-term adverse 
effects to habitat and individual fish, but long-term, conditions are 
either static or improving. Number of returning wild-origin adult 
steelhead has not improved in the past 5 years, many reasons out-of-
basin. 
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Species Status Effects summary 

Alts. W, X, Y, and Z: Effects are expected to be indistinguishable from 
the No Action Alternative or result in improved outcomes. The 
Conservation Watershed Network was in part based on major and 
minor salmon spawning areas for steelhead, particularly in the 
Clearwater basin outside of the North Fork. The Conservation 
Watershed Network has enhanced protection specified in components 
along with prioritized aquatic restoration and recognizes the 
importance of national forest lands in the Clearwater basin in recovery 
of steelhead. The components are expected to support steelhead 
recovery efforts and recovery plan goals. Improving trends in habitat 
condition on the Forests are expected to continue where they are 
presently occurring, including those in the Lochsa, Selway, Lower 
Salmon, and South Fork Clearwater subbasins. Components are 
intended to support improving habitat trends in the national forest 
portions of the Lower Clearwater that include steelhead designated 
habitat. While long-term improvements are expected, projects could 
result in short-term adverse effects to habitat and individual fish, but 
to no greater degree than No Action Alternative and possibly less, 
given greater stringency and clarification of components.  

Columbia River 
bull trout 

Threatened Alt. A: Risk of effect is widespread and exists across most of Forests’ 
land base, excluding streams in the Palouse basin. Current 
management has resulted in static or improving stream conditions, 
except for the Upper North Fork Clearwater. PIBO data for this 
subbasin are indicating a downward trend, based on the pool 
frequency indicator. This area of the Forests supports habitat critical 
for recovery of bull trout in Idaho. It contains high elevation streams 
with the most miles of stream reaches modeled at high probability for 
bull trout occupancy in the 2040 Climate Shield (Isaak et al 2015). It 
currently supports extensive spawning and early rearing of fluvial and 
adfluvial bull trout. Both statewide and within the Clearwater basin, 
Idaho Department of Fish and Game has documented positive trends 
in number of bull trout since the early 1990s.  

Alts. W, X, Y, and Z: Effects are expected to be indistinguishable from 
the No Action Alternative, but additional investigation is needed to 
confirm if the downward trend in the Upper North Fork Clearwater is 
sustained, and identify what management actions, if any, have 
contributed. Streams with documented bull trout spawning and early 
rearing in this subbasin are included in the Conservation Watershed 
Network. Aquatic components were developed in part to address this 
situation and would be expected to result in projects reversing any 
downward trend over the long-term. Elsewhere on the Forests, 
improving trends in habitat condition are expected to continue where 
they are presently occurring, including those in the Lochsa, Selway, 
Lower Salmon, and South Fork Clearwater subbasins. While static 
conditions or long-term improvements are expected, projects could 
result in short-term adverse effects to habitat and individual fish, but 
to no greater degree than No Action Alternative and possibly less, 
given greater stringency and clarification of components. 
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Species Status Effects summary 

Spring/summer 
Chinook salmon 

Proposed 
SCC 
(Clearwater 
Basin) 

Alt. A: Although not listed under the Endangered Species Act, 
available information suggests the viability of spring/summer Chinook 
salmon in the Clearwater basin is compromised, and the number of 
returning adults remains very low. Risk of effect exists throughout the 
Clearwater basin, excluding the North Fork Clearwater upriver of 
Dworshak Dam. Current management has resulted in static or 
improving stream conditions. Improving conditions are noted in areas 
critical for salmon spawning and early rearing in the Lochsa, Selway, 
and South Fork Clearwater subbasins, based on PIBO monitoring. 
Perhaps one of the most important HUC10s for salmon is Red River. 
Forest Plan monitoring data suggest improvements in substrate 
conditions in the areas monitored in Red River since the early 1990s. 
Conversely, conditions in the Lower Clearwater subbasin, including 
Lolo Creek, also very important to salmon, appear to be static based 
on PIBO data. Some projects have resulted in short-term adverse 
effects to habitat and individual fish across its range, but long-term, 
habitat conditions are either static or improving. 

Alts. W, X, Y, and Z: Effects are expected to be indistinguishable from 
the No Action Alternative or result in improved outcomes. The 
Conservation Watershed Network watersheds in the Clearwater basin 
were included in part because of known salmon spawning and early 
rearing habitat. Improving trends in habitat condition on the Forests 
are expected to continue where they are presently occurring, 
including those in the Lochsa, Selway, and South Fork Clearwater 
subbasins. Components are intended to support improving habitat 
trends in the national forest portions of the Lower Clearwater, 
including the Lolo HUC10. While long-term improvements are 
expected, projects could result in short-term adverse effects to 
habitat and individual fish, but to no greater degree than the No 
Action Alternative and possibly less, given greater stringency and 
clarification of components. 

Pacific lamprey Proposed 
SCC 

Alt. A: Pacific lamprey are critically imperiled in the State of Idaho. The 
species is not addressed in the 1987 Forest Plans and has no 
components that speak directly to it. It is assumed the existing static 
and improving habitat conditions indicated by PIBO and Forest Plan 
monitoring data benefit lamprey as well. Risk of effect is widespread 
and exists across most of Forests’ land base, excluding the North Fork 
Clearwater upriver of Dworshak Dam and the Palouse basin. While 
there are no components that address lamprey, recent in-channel 
habitat restoration projects have recognized the importance of 
lamprey and surveyed for them before de-watering streams. Where 
found, individuals have been re-located. Where these actions are not 
taken, it is likely that individual lamprey will be adversely affected if 
they are present in areas de-watered during project implementation. 
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Species Status Effects summary 

Alts. W, X, Y, and Z: Effects are expected to be fewer under these 
alternatives compared to the No Action Alternative because a 
component specifically addressing lamprey conservation (FW-GDL-
RMZ-10) while conducting in-channel work is included. All the other 
aquatic components are expected to protect and enhance lamprey by 
supporting improving trends where they exist and initiating them 
where they don’t, particularly in the Conservation Watershed 
Network. All watersheds known to be important for lamprey are 
included in the Conservation Watershed Network. It is thus unlikely 
that these alternatives will result in projects causing adverse effects to 
lamprey. Similar to other aquatic species, short-term adverse effects 
to habitat could occur, but to no great degree than No Action 
Alternative and possibly less, given greater stringency and clarification 
of the components.  

Pristine Pyrg Proposed 
SCC 

Alt. A: The distribution of this species on the Nez Perce-Clearwater in 
unknown. Available information suggests they are present in a limited 
number of springs and seeps in the Lower Salmon subbasin. Given 
that it is not known where they occur, effects of management actions 
are unknown as well. There is no management direction under this 
alternative that addresses effects to this species.  

Alts. W, X, Y, and Z: These alternatives are expected to result in 
improved outcomes for this species, compared to No Action 
Alternative. Although they do not contain components that 
specifically address this species, they do include several addressing 
protections of springs, seeps, and groundwater. These include FW-DC-
WTR-05, FW-DC-WTR-08, and FW-GDL-WTR-07. Since springs and 
seeps are considered Category 4 RMZs, their RMZ width is 100 feet, 
and all RMZ components would apply. Since the primary source of 
management effects to the species is probably livestock grazing, FW-
STD-ARGR-02 and FW-GDL-ARGR-03 would result in measures 
protecting their habitat. Therefore, these alternatives are expected to 
result in fewer adverse effects to this species when compared to the 
No Action Alternative and may result in improved conditions.  

Westslope 
cutthroat trout 

Species of 
public 
interest 

Alt. A: Westslope cutthroat trout are widely distributed across the Nez 
Perce-Clearwater and provide renowned sport fisheries in mainstem 
rivers and larger tributaries. Risk of effect is widespread and exists 
across most of Forests’ land base. Similar to other salmonid species on 
the Forests, current management has resulted in static or improving 
stream conditions. Improving conditions are noted in areas critical for 
steelhead spawning and early rearing in the Lochsa, Selway, Lower 
Salmon, and South Fork Clearwater subbasins, based on PIBO 
monitoring. Some projects have resulted in short-term adverse effects 
to habitat and individual fish, but long-term, conditions are either 
static or improving. 
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Species Status Effects summary 

Alts. W, X, Y, Z: Effects are expected to be indistinguishable from No 
Action Alternative. The Conservation Watershed Network watersheds 
include habitats providing extremely important spawning and early 
rearing habitat for westslope cutthroat trout, plus 2 subwatersheds 
supporting resident, allopatric westslope cutthroat populations with 
known high genetic integrity. Improving trends in habitat condition on 
the Forests are expected to continue where they are presently 
occurring, including those in the Lochsa, Selway, Lower Salmon, and 
South Fork Clearwater subbasins. Components are intended to 
support improving habitat trends where they are not known to exist. 
While long-term improvements are expected, projects could result in 
short-term adverse effects to habitat and individual fish, but to no 
greater degree than No Action Alternative and possibly less, given 
greater stringency and clarification of components. 

 
Cumulative Effects 
The Nez Perce-Clearwater encompasses the headwaters of nearly all watersheds flowing through 
and out of National Forest lands. While there are inholdings of private lands within the Nez Perce-
Clearwater boundaries and small communities, such as Elk City and Dixie, no major landowner or 
federal agency manages lands on a broad scale upstream of national forest lands. For the most part, 
stream systems on the Nez Perce-Clearwater originate on-forest in protected headwaters and 
eventually flow downstream onto lands owned or administered by entities other than the Forest 
Service, ultimately flowing into the Lower Granite Reservoir. Many fish populations, whether they 
move off-forest as part of their life cycle or remain entirely within a localized area, require 
interconnectivity of these streams to survive as a population. For almost all species, genetic 
interchange between subpopulations is necessary to maintain healthy fish stocks. The more wide-
ranging a species is, the more critical interconnectivity may be for the fish to be able to access 
important habitat components.  

Thus, activities off-forest that disrupt fish migration corridors can have significant impacts to fish 
populations upstream. The most obvious of these include the mainstem dams on the Lower Snake 
River and their effects on anadromous fish passage. Therefore, the cumulative effects to consider 
include those that could be added to any effects the Nez Perce-Clearwater managers may have on 
lands downstream, and in the case of anadromous fish, out-of-basin effects to threatened 
populations.  

As previously described, the Aquatic Ecosystems plan components are common to all action 
alternatives. The effects conclusions for these components indicated that they would be 
indistinguishable from those in the No Action Alternative or result in improved outcomes for 
riparian, aquatic habitat, and aquatic species. Therefore, substantial changes in the quality of water 
flowing, including sediment and temperature, on national forest lands are not expected and any 
changes in the populations of aquatic species are expected to result in improved conditions off-
forest.  

The action alternatives are expected to support recovery goals for threatened and endangered fish 
and support goals outlined in the Idaho Department of Fish and Game’s five-year management plan 
and the Nez Perce Tribe Fisheries Management Plan. While complete restoration of all degraded 
habitat on the Nez Perce-Clearwater alone will not recover anadromous fish, actions that move 
conditions in this direction are necessary to support and enhance recovery efforts downstream. 
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Recovery of anadromous fish, particularly steelhead trout and spring and summer Chinook salmon 
in the Clearwater Basin, cannot be fully supported without high quality spawning and early habitat 
provided in waters of the Nez Perce-Clearwater.  

Bureau of Land Management lands occur downstream of and, in many cases, immediately adjacent 
to National Forest lands, particularly in the Lower Salmon and Lower Little Salmon subbasins. 
Activities occurring on Bureau of Land Management lands include but are not limited to timber 
harvest, livestock grazing, mineral development, and recreation. The Bureau of Land Management 
manages many recreation sites within the Salmon River corridor, including camping areas and boat 
ramps. These lands are managed under a management plan similar to forest plans. The Bureau of 
Land Management plan for areas adjacent to or downstream of the Nez Perce-Clearwater was 
revised in the past decade. The aquatics components in this plan are similar to PACFISH. Under all 
alternatives, management of national forest lands upstream from Bureau of Land Management 
lands is not expected to affect implementation of the Bureau of Land Management plan or its ability 
to design and implement projects or manage recreation.  

A host of activities occur on private lands within both the Clearwater and Salmon basins. These 
include water diversion, irrigation, livestock grazing, farming with varied crops, timber harvest, 
hunting, outfitted and non-outfitted angling, construction of subdivisions, housing, and commercial 
development, building and stocking of private fish ponds, chemical treatment of noxious weeds, 
flood control, and stream channel manipulation. 

Effects to Resource from Other Resources 
Recommended Wilderness 
No Action Alternative 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic Species 
The 1987 Forest Plans propose approximately 198,200 acres of recommended wilderness, across 
both the Nez Perce and Clearwater National Forests. In addition to lands already included in 
designated wilderness, continuing to manage these acres as recommended wilderness would 
continue to allow mostly natural processes to dominate riparian function and processes. Exceptions 
would include suppression of wildfires and some non-conforming uses. Non-conforming uses that 
could affect riparian areas include building replacement where buildings are located in riparian 
management zones and possibly continued motorized use on “cherry stem” routes associated with 
Fish Lake off the North Fork Clearwater and East Meadow Creek. 

The No Action Alternative offers the second least amount of recommended wilderness behind 
Alternative W, which offers none. Natural disturbances such as fire, floods, blowdown, and 
avalanches would continue to be the main change agents to riparian zones in recommended 
wilderness areas, to the extent that fires are not suppressed. 

Effects common to Aquatic Habitat and Aquatic Species 
Areas of minimal human development such as existing wilderness areas are often sources of high-
quality runoff (Brown & Binkley, 1994) and the importance of such water will increase as 
development proceeds. In general, the same can be said of recommended wilderness areas or other 
areas that are largely roadless and have minimal development. These areas typically provide the 
highest quality water. Surveys by Haas et al (1986) and Cordell et al (2008) indicate that, of the 
many reasons that citizens value wilderness, protection of water quality consistently receives the 
highest ranking.  
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The general high quality of water in wilderness and large, roadless, and undeveloped areas can be 
attributed to the lack of the ground-disturbing activities, human development, and pollution 
sources such as roads and timber harvest. However, no studies explicitly compare water quality data 
from within and outside of designated wilderness lands or similarly managed areas. There is habitat 
data from PIBO for managed versus reference streams and much of the data for reference streams 
is from with wilderness areas. 

Alternatives W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic Species 
For Alternative W, areas proposed include Bighorn-Weitas, Hoodoo, North Lochsa Slope, Mallard-
Larkins, East Meadow Creek, Moose Mountain, Rapid River, North Fork Spruce-White Sands, 
Sneakfoot Meadows, and Meadow Creek-Upper North Fork. All these areas contain streams with 
high value to fish, including many reaches included in the 2040 modeled Climate Shield for bull 
trout occupancy and even more for westslope cutthroat trout. As for the No Action Alternative, 
managing these areas as recommended wilderness for the life of the plan would continue to allow 
natural processes to drive riparian process and function. Exceptions would include suppression of 
fires and non-conforming uses. Allowed non-conforming uses exclude building replacement under 
this alternative, as well as recreational aircraft use. Continued motorized use of cherry stem routes 
to Fish Lake and into East Meadow Creek would be allowed, potentially offering some level of 
effects to riparian areas. Natural disturbances such as fire, floods, blowdown, and avalanches would 
continue to be the main change agents to riparian zones in recommended wilderness areas to the 
extent that fires are not suppressed.  

For Alternative X, zero acres of recommended wilderness are included. While it is not clear what, if 
any, management actions or land access and development activities would occur, it is assumed 
some level of management actions would occur beyond those that would if they were included as 
Recommended Wilderness. It would also be expected that suppression of fires would be 
emphasized to a greater degree, as would motorized recreation opportunities. Given these 
assumptions, some level of departure of riparian conditions could occur, although since the Aquatic 
Ecosystems plan components would apply to this alternative and the other action alternatives, 
effects would be expected to be similar. For example, desired conditions such as FW-DC-WTR-04 
and FW-DC-CWN-02 emphasize riparian and stream conditions within natural ranges. Standards 
such as FW-STD-WTR-04 and FW-STD-CWN-01 contain specific direction to achieve these desired 
conditions through restoration actions where desired conditions are not met and maintained where 
they are. 

For Alternatives Y and Z, more acres of recommended wilderness are proposed than in the No 
Action Alternative, but less than Alternative W. Alternative Y includes Mallard-Larkins, Hoodoo with 
boundary changes, East Meadow Creek, and Rapid River, and has fewer non-conforming uses than 
Alternative Z. Alternative Z includes West Meadow Creek, Hoodoo, Mallard-Larkins, East Meadow 
Creek, Rapid River, Meadow Creek-Upper North Fork, North Fork Spruce-White Sands, Sneakfoot 
Meadows, Rawhide, and Pot Mountain and has more non-conforming uses than Alternative Y. 

Additional Effects to Riparian Areas and Riparian Management Zones 
The relatively high forest-wide proportion of riparian areas that are within designated wilderness, 
Idaho roadless, and recommended wilderness, which are expected to have low to no harvest or 
other land management activities, would provide a high degree of protection to riparian conditions 
and associated ecological values, including wildlife and aquatic habitat, under all the action 
alternatives. Existing and recommended wilderness would generally provide the highest degree of 
protection because human actions are the most restricted in these areas. 
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Wild and Scenic River Suitability 
Alternatives A, W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic Species 
Identifying segments of rivers and streams that are suitable for Wild and Scenic River designation 
would have no effect on aquatic habitat because no actions are associated with suitability. Actual 
designation of the river or stream as a Wild and Scenic River would be the action upon which effects 
to aquatic habitat would need to be described. This decision would not be included under any of 
the alternatives, although management of eligible rivers as if they were designated would be 
considered in project planning. Such consideration would not affect aquatic riparian areas because 
current direction under the No Action Alternative incorporates PACFISH and INFISH and proposed 
direction included for the action alternatives includes the Aquatic Ecosystems plan components, 
which provides direction equal to or more rigorous than direction in the Wild and Scenic Rivers Act.  

Livestock Grazing 
On the Nez Perce-Clearwater, there are currently 37 active allotments, 8 vacant allotments, and 7 
closed allotments. Of the 37 active allotments, 689,055 acres are included. Records for the Nez 
Perce National Forest for 2011 report 4,433 head of cattle and 2,301 head of sheep were permitted 
to graze at various times throughout the year with the primary grazing season of June 1 through 
September 30. The cattle grazing program averaged approximately 16,665 head months annually 
from 2009 to 2011. The sheep grazing program was 1,239 head months in 2011, and horses 
averaged approximately 127 head months. Currently, sheep grazing has been discontinued due to 
risk of disease transmission to wild bighorn sheep.  

Within the Clearwater National Forest, 13 permittees are authorized to graze livestock on 16 
allotments. Records for the Clearwater National Forest in 2011 indicate 1,053 head of cattle were 
permitted to graze at various times throughout the year on National Forest System lands with the 
primary grazing season of June 1 through September 30. The Clearwater National Forest program 
consists solely of cattle allotments, averaging approximately 5,366 head months of authorized 
grazing annually from 2009 to 2018. 

No Action Alternative 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic Species 
The No Action Alternative would continue management of the grazing program under direction in 
the 1987 Forest Plans, as amended by PACFISH and INFISH. Current direction in PACFISH specific to 
grazing includes four standards and guidelines, three of which are relevant to the Nez Perce-
Clearwater. They require modification of grazing practices that retard or prevent attainment of 
Riparian Management Objectives or are likely to adversely affect listed anadromous fish. They also 
require that new livestock handling facilities be located outside of riparian habitat conservation 
areas and that livestock trailing, bedding, watering, salting, loading, and other handling efforts be 
limited to areas and times where they will not retard or prevent attainment of Riparian 
Management Objectives.  

In addition, project-level consultations have required that livestock are managed to avoid trampling 
of salmon, steelhead, and bull trout redds, which is generally accomplished through timing 
restrictions in areas where spawning is known to occur. 

  



Chapter 3. Affected Environment and Environmental Consequences Aquatic Ecosystems and Fisheries 

Nez Perce-Clearwater National Forests 3.2.2.2-53 DEIS for the Revised Forest Plan 

Effects specific to Riparian Areas and Riparian Management Zones 
When assessed at a broad scale, these measures appear to have resulted in either static riparian 
management zone conditions or improving trends based on PIBO trend data and range 
implementation and effectiveness monitoring data, which are collected annually. At a fine scale, 
however, adverse effects to riparian management zones from livestock grazing are known to exist, 
although their extent, severity, and locations are highly variable from year to year. Monitoring of 
allotments over the last decade has shown some streambank alteration and reduction in stubble 
height, as well as specific areas of streambank instability.  

Effects specific to Aquatic Habitat 
When assessed at a broad scale, these measures appear to have resulted in either static stream 
conditions or improving trends based on PIBO trend data and range implementation and 
effectiveness monitoring data, which are collected annually. Specifically, streambank stability is one 
of the PIBO metrics that show a statistically significant improvement when assessed at the forest 
scale. Whether this is due to management of the grazing program since 1995 or not cannot be 
definitively concluded, but it can be concluded that management of the Nez Perce-Clearwater 
grazing program under PACFISH and INFISH has not made conditions worse. Streambank angle did 
not result in a statistically significant change in either direction. In the Lower Salmon and South Fork 
Clearwater subbasins, which combined support well over 50 percent of the Nez Perce-Clearwater 
allotments and animal unit months, a statistically significant improvement of the overall index has 
occurred (USDA Forest Service, 2019). Again, it is not possible to attribute that improvement to 
changes in grazing management, but it is evident that the program has not resulted in additional 
degradation at the forest or subbasin scale.  

At a fine scale, however, adverse effects to riparian management zones from livestock grazing are 
known to exist, and these effects have resulted in local changes to stream morphology, such as an 
increase in width to depth ratio. The extent of these effects is highly variable from year to year. 
Monitoring of allotments over the last decade has shown some streambank alteration and 
reduction in stubble height, as well as specific areas of streambank instability.  

Effects specific to Aquatic Species 
When assessed at a broad scale, these measures appear to have resulted in either static or 
improving trends in aquatic habitat, based on PIBO trend data and range implementation and 
effectiveness monitoring data, which are collected annually. These improvements would be 
expected to reduce indirect and cumulative effects to aquatic species. At a fine scale, however, 
adverse effects to riparian management zones from livestock grazing are known to exist, although 
their extent, severity, and locations are highly variable from year to year. Monitoring of allotments 
over the last decade has shown some streambank alteration and reduction in stubble height, as well 
as specific areas of streambank instability. Any aquatic species present in these areas could be 
indirectly or cumulatively affected by effects to riparian and aquatic habitat and could be directly 
affected by the presence of cows. Given the variability of these effects from year to year, it is 
difficult to provide any conclusions on the extent and significance of any effects to aquatic species. 
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Alternatives W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
Species 
The action alternatives do not vary, either in terms of level of grazing activity in each alternative or 
the aquatic components that address their potential effects. The Aquatic Ecosystems plan 
components include three standards and three guidelines that address potential effects from 
grazing. While FW-STD-GR-01 and FW-STD-GR-02 are very similar to analogous standards in 
PACFISH, FW-STD-GR-03 is new as it addresses potential redd trampling and all three guidelines 
contain additional direction for meeting Aquatic Ecosystems plan component desired conditions.  

Effects specific to Riparian Areas and Riparian Management Zones 
Monitoring has shown that the proper implementation of livestock grazing standards leads to 
improved stream conditions. Effects of the action alternatives are expected to be mostly the same, 
except that Alternatives W and X might result in more transient forage since more timber harvest 
could be harvested and result in additional forage in areas that are currently forested. This forage 
would tend to be located away from streams due to limited or no harvest within riparian 
management zones. 

The outcome of grazing as proposed in these alternatives is expected to be the same or similar as 
the No Action Alternative with improved clarification to address any site-specific adverse effects to 
riparian condition or where grazing is preventing attainment of aquatic desired conditions. At a 
broad scale, riparian management zone conditions are expected to be maintained with any current 
improving trends continuing and, where degraded conditions are documented at specific sites, 
changes in grazing management as outlined in the Aquatic Ecosystems plan components is expected 
to result in improved conditions. 

Effects specific to Aquatic Habitat 
Monitoring has shown that the proper implementation of livestock grazing standards leads to 
improved stream conditions. Effects between the action alternatives are expected to be mostly the 
same, except that Alternatives W and X might result in more transient forage, since more timber 
harvest could result in additional forage in areas that are currently forested. This forage would tend 
to be located away from streams due to limited or no harvest within riparian management zones. 

The outcome of grazing as proposed in these alternatives is expected to be the same or similar as 
the No Action Alternative with better clarified direction to address any site-specific adverse effects 
to riparian condition or where grazing is preventing attainment of aquatic desired conditions. At a 
broad scale, these changes are expected to result in maintenance or improvement of stream 
conditions, with any current improving trends continuing. Where degraded conditions are 
documented at specific sites, changes in grazing management as outlined in the Nez Perce-
Clearwater Aquatic Ecosystems plan components are expected to result in improved aquatic 
conditions.  

Effects specific to Aquatic Species 
Monitoring has shown that the proper implementation of livestock grazing standards leads to 
improved stream conditions. Effects between the action alternatives are expected to be mostly the 
same, except that Alternatives W and X might result in more transient forage since more timber 
harvest could result in additional forage in areas that are currently forested. This forage would tend 
to be located away from streams due to limited or no harvest within riparian management zones. 
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The outcome of grazing as proposed in these alternatives is expected to be the same or result in 
fewer effects to aquatic species as the No Action Alternative, with clarified and more detailed 
direction to address any site-specific adverse effects to riparian condition, or where grazing is 
preventing attainment of aquatic desired conditions. Addition of a standard and a guideline to 
address potential trampling of native fish redds, as well as a guideline that addresses source water 
protection for springs and seeps, may collectively result in fewer effects to aquatic species. 

At a broad scale, riparian management zones conditions are expected to be maintained, with any 
current improving trends continuing, and where degraded conditions are documented at specific 
sites, changes in grazing management as outlined in the Nez Perce-Clearwater Aquatic Ecosystems 
plan components is expected to result in improved conditions. Improved riparian and habitat 
conditions would be expected to conserve and restore aquatic species.  

Timber Harvest and Vegetation Management 

Several standards and guidelines in the plan guide and restrict the implementation of timber 
harvest and other vegetation management activities within riparian management zones. Refer also 
to “Effects of Forest-Wide Direction on Riparian Areas” above.  

No Action Alternative 
Effects specific to Riparian Areas and Riparain Management Zones 
Table 1.  Riparian management zones (RMZ) conditions related to roads and past timber harvest 
summarizes the acres of past timber harvest within riparian habitat conservation areas by subbasin, 
nearly all of which occurred prior to 1995 when PACFISH and INFISH amended the 1987 Forest 
Plans. After 1995, only a very limited amount of timber harvest occurred in riparian habitat 
conservation areas. This harvest was generally limited to hazard tree removal at recreation sites, 
removal of trees in the right-of-way of constructed temporary roads where they crossed riparian 
habitat conservation areas, and sale of trees decked from fireline construction during fire 
suppression efforts, some of which were from riparian habitat conservation areas.  

PACFISH and INFISH would continue to be implemented under the No Action Alternative. While 
standards and guidelines were written to allow harvest, salvage harvest, and other silvicultural 
treatments in riparian habitat conservation areas, there is ambiguity about the conditions under 
which these are appropriate actions. The 1995 and 1998 Biological Opinions for these amendments 
also apply. In Key or Priority watersheds, completion of a Watershed Analysis is required by these 
Opinions prior to harvest in riparian habitat conservation areas. Given ambiguity in the PACFISH 
standards and guidelines and perceptions that watershed analyses are difficult and time-consuming 
to produce, it is likely avoidance of timber harvest in riparian habitat conservation areas would 
continue.  

Other silvicultural treatments, such as precommercial thinning, planting, prescribed fire, and other 
non-mechanical treatments, have occurred in specific areas in riparian habitat conservation areas 
since 1995. Project-level consultations have generally driven avoidance of fire ignition in riparian 
habitat conservation areas, while allowing fire to back into riparian habitat conservation areas 
instead.  

Considering all indicators collectively, PIBO monitoring data indicates this level of activity in riparian 
management zones has resulted in no additional degradation of riparian habitat conservation areas 
or stream habitat since monitoring began in the late 1990s and facilitated improving conditions 
forest-wide (USDA Forest Service, 2019). Continuing to manage riparian habitat conservation areas 
the same or similarly would be expected to support this outcome through the next planning period.  
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Effects Common to Aquatic Habitat and Aquatic Species 
PACFISH and INFISH, as well as direction in the 1987 plans and the litigation settlement on the 
Clearwater National Forest, would continue to be implemented under the No Action Alternative. As 
previously discussed, direction for timber harvest and other silvicultural activities appears to have 
resulted in improving trends in stream conditions in some subbasins but not others but in all cases 
except the Upper North Fork Clearwater subbasin degradation is not evident. At the forest scale 
with all PIBO data combined, an improving trend is indicated (Table 3). PIBO indicators most 
contributing to this trend include large wood in the stream channel, stream bank angle, and 
macroinvertebrate diversity.  

As previously discussed in the effects section for riparian areas, only a very limited amount of 
harvest has occurred in riparian management zones since 1995, although other silvicultural 
treatments, such as planting and precommercial thinning, have been more widely implemented.  

Continued management is expected to maintain these trends. 
 
Effects specific to Aquatic Species 
Continued management is expected to maintain these trends, which would be expected to result in 
improved habitat for aquatic species. Trends in the Upper North Fork Clearwater subbasin need 
further investigation to fully address the prognosis for areas important for bull trout spawning and 
early rearing.  

Alternatives W, X, Y, and Z 
Effects Common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
Species 
The soils section of the Nez Perce-Clearwater plan components provides protection for soils that 
would also protect aquatic habitats and values associated with riparian areas.  

Effects specific to Riparian Areas and Riparian Management Zones 
The Nez Perce-Clearwater Aquatic Ecosystems plan components  for riparian management zones 
provide clarified direction for timber harvest, fuel treatments, and other silvicultural activities in 
riparian management zones. These components apply equally to all action alternatives; in other 
words, they do not vary by alternative. Standards and guidelines are intended to accomplish two 
broad objectives.  First, they clarify the conditions under which harvest of timber in riparian 
management zones might be appropriate (FW-STD-RMZ-01).  Secondly, they limit activities in 
riparian management zones associated with harvest and other silvicultural treatments (FW-STD-
RMZ-02, 03, 04, 05, FW-GDL-RMZ-01, 02, 03).  

Because riparian management zones are unsuitable for timber production and the purpose of 
harvest within the zones is limited to actions that are designed to achieve desired conditions for 
riparian-associated resources, the amount of harvest within riparian management zones is expected 
to be a minor amount compared to overall harvest levels. Timber harvest in the riparian 
management zones would be for the purpose of promoting desired conditions that maintain or 
improve ecosystem integrity and promote resilience of the vegetation, water, fish, wildlife, and soils 
resources. Timber harvest must also be consistent with desired conditions, standards, guidelines, 
management areas, and state laws. Completion of a multi-scale analysis, in conjunction with the 
Stream Condition Indicator Assessment, would show that FW-STD-RMZ-01 is met. In addition, 
completion of a multi-scale analysis, in conjunction with the Stream Condition Indicator 
Assessment, when ignition of prescribed fire is proposed in riparian management zones would 
provide the background to support the conclusion that these treatments are needed to improve 
riparian management zone conditions and prevent degradation.  
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Due to the specificity included in FW-STD-RMZ-01, which outlines the conditions under which 
silvicultural treatments including timber harvest might be appropriate, and FW-GDL-RMZ-01, 02, 
and 03, which contain specific direction for harvest activities, these alternatives are expected to 
result in similar or the same outcomes as the No Action Alternative. First, given the stringency of 
FW-STD-RMZ-01, harvest in riparian management zones is not expected widespread or result in 
substantial acres of riparian management zones harvested. Second, given the components 
mentioned, current trends in riparian management zones, as indicated by PIBO data, are not 
expected to change either on a forest-wide or subbasin scale. Third, these components offer 
specificity not included in PACFISH and, therefore, remove any ambiguity in project planning. And 
fourth, changes in the definitions of riparian management zones could result in improved protection 
for riparian management zones. These changes include expansion of Category 4 riparian 
management zones widths to 100 feet over the entire Nez Perce-Clearwater, which mostly affects 
the North Fork Clearwater and Palouse basins, and refinement of the definition of Category 1 
riparian management zones to include intermittent streams supporting fish at any time of the year.  

Effects specific to Aquatic Habitat 
The effects of timber harvest and vegetation management from the action alternatives, compared 
to the No Action Alternative, to aquatic habitat have been previously discussed under the Effects of 
Forest-Wide Direction section.  

In addition to information contained in the above-mentioned section, the differences between the 
action alternatives in terms of their allowable levels of harvest and anticipated acres treated should 
be considered. The action alternatives vary in terms of projected timber sale quantity and the acres 
anticipated to be treated in Management Areas 2 and 3, in some cases widely like when Alternative 
X is compared to Alternative Z. Management Area 3 contains lands most departed from desired 
conditions in terms of vegetation composition but also contains streams most departed from 
aquatic desired conditions. It contains watersheds with the highest priorities for restoration to 
support recovery goals for listed anadromous fish in the Clearwater basin. Aquatic restoration 
objectives vary by alternative according to the amount of timber harvest and other silvicultural 
treatments needed to move vegetation conditions towards their desired conditions. 

These objectives are intended to facilitate meeting Aquatic Ecosystems plan components desired 
conditions in degraded watersheds, given projected increases in timber harvest under Alternatives 
W, X, and Y. It is unknown if these objectives are sufficient to achieve aquatic desired conditions 
over the next 30 years, particularly in light of projected increases in timber harvest, but the 
monitoring plan contains elements to address trends in aquatic habitat. 

Therefore, it is expected that implementation of the action alternatives would result in the same or 
similar outcomes as the No Action Alternative since direction in the Nez Perce-Clearwater Aquatic 
Ecosystems plan components builds and strengthens on that in PACFISH and INFISH; carries forward 
the principle of upward trend from the 1987 Nez Perce Forest Plan and expands it to watersheds on 
the Clearwater National Forest; and provides clarification for direction that is ambiguous in the No 
Action Alternative. It is possible that improving trends that are evident in some subbasins will be 
initiated in others where there is presently no improvement indicated, such as the Lower 
Clearwater River and Upper North Fork Clearwater River. In any case, degradation of existing 
conditions is not expected, and any improving trends are expected to be supported and not 
retarded by all action alternatives.  
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Effects specific to Aquatic Species 
The effects of timber harvest and vegetation management from the action alternatives, compared 
to the No Action Alternative, to aquatic habitat have been previously discussed in detail under the 
Effects of Forest-Wide Direction on Aquatic Habitat section.  

In addition to information contained in the above-mentioned section, the differences between the 
action alternatives in terms of their allowable levels of harvest and anticipated acres treated should 
be considered. The action alternatives vary in terms of projected timber sale quantity and the acres 
anticipated to be treated in Management Areas 2 and 3, in some cases widely as when Alternative X 
is compared to Alternative Z. Management Area 3 contains lands most departed from desired 
conditions in terms of vegetation composition but also contains streams most departed from 
aquatic desired conditions. It contains watersheds with the highest priorities for restoration to 
support recovery goals for listed anadromous fish in the Clearwater basin. Some of the aquatic 
restoration objectives vary by alternative according to the amount of timber harvest and other 
silvicultural treatments needed to move vegetation conditions towards their desired conditions. 

These aquatics objectives are intended to facilitate meeting Aquatic Ecosystems desired conditions 
in degraded watersheds, given projected increases in timber harvest under Alternatives W, X, and Y. 
They are expected to facilitate meeting standards and guidelines as well, particularly FW-STD-WTR-
01 and FW-STD-CWN-01.  

Therefore, all four action alternatives would be expected to result in similar or reduced effects to 
aquatic species when compared to the No Action Alternative since direction in the Nez Perce-
Clearwater Aquatic Ecosystems plan components builds and strengthens on that in PACFISH and 
INFISH; carries forward the principle of upward trend from the 1987 Nez Perce Forest Plan and 
expands it to watersheds on the Clearwater National Forest; and provides clarification for direction 
that is ambiguous in the No Action Alternative. It is the goal of the objectives, combined with all 
standards and guidelines, that improving trends that are evident in some subbasins will be 
maintained and enhanced, and for those where there is presently no improvement indicated on the 
Lower Clearwater and Upper North Fork Clearwater, movement towards meeting desired conditions 
will be initiated. In any case, degradation of existing conditions is not expected, and any improving 
trends are expected to be supported and not retarded by all action alternatives.  

Minerals Development 
Past mineral extraction activities have profoundly altered riparian conditions in many areas on the 
Nez Perce-Clearwater, most notably in tributaries to the Upper South Fork Clearwater River, Slate 
Creek, tributaries in the Upper North Fork Clearwater River, Lolo Creek, and the Palouse River. 
Presently, ongoing and new minerals projects are being evaluated, many of which are located in 
riparian areas.  

No Action Alternative 
Effects common to Riparian Areas and Ripairn Management Zones and Aquatic Habitat 
PACFISH and INFISH contain standards and guidelines that address these activities. In addition, a set 
of standard best management practices are generally applied to exploration activities, requiring 
reclamation of disturbed areas, particularly those within riparian management zones. Many of 
these best management practices are similar to the standards and guidelines in PACFISH and 
INFISH. While mineral exploration activities have occurred in riparian management zones since 
1995, and in some cases resulted in a large amount of disturbance, broad scale degradation is not 
evident in PIBO monitoring data, even within the subbasins supporting the most recent mineral 
activity.  
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Effects specific to Aquatic Species 
PACFISH and INFISH contain standards and guidelines that address these activities. In addition, a set 
of standard best management practices are generally applied to exploration activities, requiring 
reclamation of disturbed areas, particularly those within riparian management zones. Many of 
these best management practices are similar to the standards and guidelines in PACFISH and 
INFISH. While mineral exploration activities have occurred in riparian management zones since 1995 
and in some cases resulted in a large amount of disturbance, broad scale degradation is not evident 
in PIBO monitoring data, even within the subbasins supporting the most recent mineral activity. It is 
likely aquatic species present in the vicinity of these activities are affected to some degree, 
however.  
 
Alternatives W, X, Y, and Z 
Effects common to Riparian Areas and Ripairn Management Zones and Aquatic Habitat 
The action alternatives do not differ in the level of mineral activity proposed or aquatic 
components. The Nez Perce-Clearwater Aquatic Ecosystems plan components provides three 
standards and four guidelines that refine the existing standards and guidelines in PACFISH and 
INFISH and require enhanced and strengthened consideration for aquatic resources. Best 
management practices that apply under the No Action Alternative would also apply to activities 
conducted under these alternatives.  

Therefore, these alternatives are expected to result in similar or the same outcomes to riparian 
resources as the No Action Alternative.  

Effects specific to Aquatic Species 
The action alternatives do not differ in the level of mineral activity proposed or aquatic 
components. The Aquatic Ecosystems plan components provide three standards and four guidelines 
that refine the existing standards and guidelines in PACFISH and INFISH and require enhanced and 
strengthened consideration for aquatic resources, including aquatic species. Best management 
practices that apply under the No Action Alternative would also apply to activities conducted under 
these alternatives and are required in FW-GDL-ARE&M-03.  
Therefore, these alternatives are expected to result in similar or the same outcomes to as the No 
Action Alternative.  

Recreation Activities and Recreation Facilities 
No Action Alternative 
Effects common to Riparian Areas and Riparian Management Zones and Aquatic Species 
PACFISH and INFISH provided three standards and guidelines for recreation management, mainly 
related to relocating or constructing newly developed and dispersed sites outside of riparian areas. 
No developed recreation sites have needed to be relocated due to adverse effects, although the 
continued presence of these structures results in ongoing alterations to the riparian management 
zones in which they are located. These facilities would continue to exist in riparian management 
zones and public use would continue as well. Current PACFISH standards and guidelines would be 
expected to continue to be effective at maintaining aquatic and riparian resources. 

Effects specific to Riparian Areas and Riparian Management Zones 
Many dispersed and developed recreation sites are located within riparian areas. Effects from this 
use include soil compaction and frequently the removal of ground vegetation. However, the Nez 
Perce-Clearwater has taken steps to address human use effects resulting in expansion of the 
footprint of these sites where located in riparian management zones through the placement of 
boulders. Vault toilets have been installed at heavily used dispersed sites, but less used sites do not 
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have toilet facilities so they may have concentrations of human waste at some locations. Hazard 
trees have been felled for safety reasons in campgrounds and would continue to be felled for safety 
reasons. Once again, this impact would be limited in nature and occur at discrete sites only. 

Effects specific to Aquatic Habitat 
PACFISH and INFISH provided three standards and guidelines for recreation management, mainly 
related to relocating or constructing new developed and dispersed sites outside of riparian areas. 
No developed recreation sites have needed to be relocated due to adverse effects, although the 
continued presence of these structures results in ongoing alterations to the riparian management 
zones in which they are located. There are no known locations, however, that have resulted in 
pervasive and permanent degradation of aquatic habitat. These facilities would continue to exist 
and their public use would continue as well. Current PACFISH standards and guidelines would be 
expected to continue to be effective at maintaining aquatic and riparian resources. 

Many dispersed and developed recreation sites are located within riparian areas and are adjacent to 
streams that support important spawning and early rearing habitat. Effects from repeated use of 
these areas include soil compaction and frequently the removal of ground vegetation. However, the 
Nez Perce-Clearwater has taken steps to address human use effects resulting in expansion of the 
footprint of these sites where located in riparian management zones through placement of 
boulders. Vault toilets have been installed at heavily used dispersed sites, but less used sites do not 
have toilet facilities so they may have concentrations of human waste at some locations. Hazard 
trees have been felled for safety reasons in campgrounds and would continue to be felled for safety 
reasons. Once again, this impact is limited in nature, and monitoring does not show that large wood 
has been limited in the Nez Perce-Clearwater streams. 

Conversely, large wood in stream channels is one of the three PIBO indicators that are contributing 
most to the improving trend in aquatic habitat forest-wide.  

Effects specific to Aquatic Species 
PACFISH and INFISH provided three standards and guidelines for recreation management, mainly 
related to relocating or constructing new developed and dispersed sites outside of riparian areas. 
No developed recreation sites have needed to be relocated due to adverse effects, although the 
continued presence of these structures results in ongoing alterations to the riparian management 
zones in which they are located. These facilities would continue to exist in riparian management 
zones, and their public use would continue as well. Current PACFISH standards and guidelines would 
be expected to continue to be effective at maintaining aquatic and riparian resources. 
Many dispersed and developed recreation sites are located within riparian areas. Effects from this 
use include soil compaction and frequently the removal of ground vegetation. However, the Nez 
Perce-Clearwater has taken steps to address human use effects resulting in expansion of the 
footprint of these sites where located in riparian management zones through placement of 
boulders. Vault toilets have been installed at heavily used dispersed sites, but less used sites do not 
have toilet facilities so they may have concentrations of human waste at some locations. Hazard 
trees have been felled for safety reasons in campgrounds and would continue to be felled for safety 
reasons. Once again, this impact would be limited in nature, and monitoring does not show that 
large wood would be limited in the Nez Perce-Clearwater streams. 
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The location of developed and dispersed recreation sites results in human use of these sites as most 
people enjoy recreating and camping next to streams and lakes. Human presence at these sites 
results in direct effects to aquatic species through disturbance to individual fish from fishing, 
swimming, and wading that probably would not, or to the degree they do if there was not an 
established site for parking and camping. Travel planning efforts for the Nez Perce-Clearwater 
attempt to address these effects through monitoring. PACFISH and INFISH include standard RM-2, 
which provides direction to mitigate these effects and move or close the site if they are not 
effective.  

Alternatives W, X, Y, and Z 
Effects specific to Riparian Areas and Ripairan Management Zones 
The Nez Perce-Clearwater Aquatic Ecosystems plan components provide guidance for managing 
recreation sites within riparian management zones. However, it is assumed that minor, localized 
impacts to riparian vegetation, woody debris, and water quality would still occur where recreational 
use and activities are allowed. Existing recreational facilities and actions within or affecting riparian 
management zones might need to be modified, discontinued, or relocated if they are identified as 
not fully meeting functional aquatic and riparian conditions and processes or improving impaired 
conditions and processes. 

Effects specific to Aquatic Species 
The Aquatic Ecosystems plan components provide guidance for managing recreation sites within 
riparian management zones. It includes FW-DC-ARREC-01 that provides expectations for recreation 
facilities in riparian management zones. It also includes FW-OBJ-ARREC-01, which includes removal 
or relocation of two existing recreation facilities every five years, including dispersed sites outside of 
riparian management zones, or other means if they are and degrading aquatic or riparian resources. 
FW-GDL-ARREC-01 and 02 address the effects of existing and new recreation facilities. Collectively, 
these components are expected to accomplish the same or similar outcomes as the No Action 
Alternative.  
It is assumed that minor, localized impacts to riparian vegetation, woody debris, and water quality 
are still possible where recreational use and activities are allowed. Maintenance of recreation sites, 
including removal of hazard trees, would continue to occur. FW-STD-RMZ-05 addresses the 
disposition of hazard trees felled for safety reasons, including those in recreation sites. Continued 
monitoring of the effects of existing sites under current travel plans is expected to result in 
measures taken to address any effects that are unacceptable to aquatic species.  

Infrastructure, Including Roads, Trails, and Airstrip 
Table 1 provides a summary by subbasin of the miles of roads located within riparian management 
zones, as well as number of stream crossings. Streamside roads result in a permanent alteration of 
the riparian area, at least until such time as the road is decommissioned. Stream crossings result in 
localized changes to riparian areas at the crossing structure itself as well as the approaches. Trails 
and airstrips and their use can result in localized effects to riparian areas, but not to the extent of 
roads and their uses.  

The most widespread alteration of riparian conditions, as well as stream process and function, 
across the Nez Perce-Clearwater is road development, particularly construction of streamside roads 
and roads with multiple stream crossings (Ecovista, 2003; U.S. Department of Agriculture, Forest 
Service, 2001, 2003; U.S. Department of Agriculture, Forest Service Nez Perce National Forest, 1998) 
(USDA –FS, 2003a; USDA-FS 1999). Road development has been correlated to instream conditions 
including substrate composition, low numbers of large wood in the stream channel, and number 
and quality of pools on both the Clearwater and Nez Perce National Forests (Huntington, 1995) 
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(USDA-FS, 2003a). System roads cover an estimated 2,400 acres equaling 600 road miles within 
riparian management zones on the Nez Perce National Forest and an estimated 4,000 acres 
equivalent to 1,000 road miles within riparian management zones on the Clearwater National 
Forest. Recovery potential is limited as long as the road prism continues to exist on the landscape, 
although site specific improvements can be made to reduce effects, particularly those associated 
with streamside roads and stream crossings.  

PACFISH and INFISH, while recognizing the significance of roads to riparian areas, aquatic habitat, 
and their role in potential recovery of spawning and early rearing habitat for anadromous and 
inland native fish, also recognized the complexity of managing a road network for access for timber 
harvest, fire suppression, and other human uses. Both strategies contained numerous standards 
and guidelines, many related to maintenance, road management, and access management. They 
also included requirements for Watershed Analysis, development of Road Management Plans, and 
prioritizing the closing, stabilization, and obliteration of roads not needed for future management 
activities. Among other things, they required construction of new stream crossings to accommodate 
100-year floods and provide and maintain fish passage at all road crossings in known and potential 
fish-bearing streams.  

While recognizing the correlations between existing population strongholds of at-risk salmonids and 
roadless and wilderness areas, PACFISH and INFISH stopped short of prohibiting new road 
construction in roadless areas that are known strongholds or potential strongholds, or other areas 
important for recovery of listed fish.  

PACFISH and INFISH did not speak directly to trails, management of trails, or recreational use on 
trails or airstrips. They did, however, include standards and guidelines for recreational facilities, 
which included trails.  

No Action Alternative 
Effects specific to Riparian Areas and Riparian Management Zones 
Under the No Action Alternative, standards and guidelines related to road management would 
continue to apply. Access management and motorized use on roads and trails would continue 
according to current travel plans. Not all standards and guidelines related to roads have been 
implemented to the degree directed in PACFISH and INFISH, yet construction of specified, 
permanent roads was de-emphasized on both the Clearwater and Nez Perce National Forests and 
mostly has not occurred since 1995. Rather, temporary road construction off existing roads, 
combined with enhanced maintenance and improvement of existing roads, has been emphasized to 
provide access for timber harvest. In addition, hundreds of miles of road decommissioning and road 
improvements have been completed, including many miles of streamside roads. In these areas, 
riparian process and function are expected to be restored over time.  

Effects common to Riparian Areas and Riparian Management Zones and Aquatic Habitat 
Lack of new, permanent road construction combined with an emphasis on temporary road 
construction and road decommissioning to meet aquatic restoration goals may be the most 
important factor in achieving the improving trends in riparian and stream habitat evident in both 
PIBO data and forest plan monitoring data.  
 
Effects common to Aquatic Habitat and Aquatic Species 
Under the No Action Alternative, standards and guidelines in PACFISH and INFISH related to road 
management would continue to apply. Access management and motorized use on roads and trails 
would continue according to current travel plans. Not all standards and guidelines related to roads 
have been implemented to the degree directed in PACFISH and INFISH, yet construction of 



Chapter 3. Affected Environment and Environmental Consequences Aquatic Ecosystems and Fisheries 

Nez Perce-Clearwater National Forests 3.2.2.2-63 DEIS for the Revised Forest Plan 

specified, permanent roads was de-emphasized on both the Clearwater and Nez Perce National 
Forests and mostly has not occurred since 1995. Rather, temporary road construction off existing 
roads, combined with enhanced maintenance and improvement of existing roads, has been 
emphasized to provide access for timber harvest. In addition, hundreds of miles of road 
decommissioning and road improvements have been completed, including many miles of 
streamside roads. In these areas, riparian process and function are expected to be restored over 
time.  
Effects specific to Aquatic Habitat 
In addition, the 1987 Nez Perce Forest Plan Appendix A sediment yield guidelines upward trend 
requirements and the Clearwater’s litigation settlement have probably contributed greatly towards 
reduced sediment yield since the mid-1990s. This direction, combined with sediment-reducing 
aquatic restoration road decommissioning projects, have undoubtedly resulted in improved 
sediment conditions in many streams across the Nez Perce-Clearwater. Improved sediment 
conditions in specific areas are evident in both PIBO and forest plan monitoring data.  

Effects specific to Aquatic Species 
Lack of new, permanent road construction combined with an emphasis on temporary road 
construction and road decommissioning to meet aquatic restoration goals may be the most 
important factor in achieving the improving trends in riparian and stream habitat evident in both 
PIBO data and forest plan monitoring data. In addition, direction to provide for passage for aquatic 
species at road and stream crossings (standard RF-5 in PACFISH) reduces areas that are not 
accessible to fish and restores passage where currently blocked. 
In addition, the Appendix A sediment yield guidelines, upward trend requirements from the 1987 
Nez Perce Forest Plan, and the Clearwater’s litigation settlement have probably contributed greatly 
towards reduced sediment yield since the mid-1990s. This direction, combined with sediment-
reducing aquatic restoration road decommissioning projects, have undoubtedly resulted in 
improved sediment conditions in many streams across the Nez Perce-Clearwater. Since deposited 
sediment in streams has been identified as a primary limiting factor for both anadromous and 
resident salmonids in spawning and early rearing habitat, improved less sediment conditions are 
expected to result in improved spawning success and greater carrying capacity for juveniles. 

Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
Species 

Management of infrastructure under the No Action Alternative with this same management 
framework combined with additional aquatic restoration would be expected to maintain current 
conditions or further contribute to improving trends. These trends would be expected to result in 
improving conditions for aquatic species. 
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Alternatives W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
Species 

Infrastructure components described in the Aquatic Ecosystems plan components provide 
additional clarification and specificity when compared to those in PACFISH and INFISH. FW-DC-
ARINF-01 sets the expectation that the transportation system has minimal impacts on aquatic and 
riparian conditions through reduced hydrologic connectivity of roads to streams, lower sediment 
delivery to streams, and improved aquatic organism passage. All standards and guidelines are 
intended to direct achievement of this desired condition. They are similar or the same as some 
standards in PACFISH and INFISH but contain additional clarification and specificity for many road 
activities. As for the No Action Alternative, motorized travel on roads and trails would continue 
consistent with current travel plan direction.  

While none of the Conservation Watershed Network components prohibit new road construction, 
FW-DC-CWN-03 sets the expectation of minimizing risks of roads to aquatic habitat. While similar to 
FW-DC-ARINF-01, the expectation in the Conservation Watershed Network is that projects that 
achieve this desired condition are prioritized. FW-STD-CWN-02 requires a net decrease in hydrologic 
connectivity of roads to streams when planning projects, which can be accomplished through road 
decommissioning or various techniques that direct runoff from roads to areas other than streams. 
FW-OBJ-CWN-01 and FW-OBJ-CWN-2 prioritize storm-proofing roads and treatment of road 
segments known to be adversely affecting riparian conditions and stream habitat. FW-STD-CWN-01 
directs that all activities, including those associated with roads and trails, support or initiate 
achievement of aquatic desired conditions.  

When comparing alternatives, it is important to note that as the level of anticipated timber harvest 
varies among the action alternatives when compared to the No Action Alternative and each other, 
the transportation system needed to access and support these changes may increase similarly 
depending on the specific project and its location. It is expected that the aquatic components, 
particularly those in the Conservation Watershed Network, will influence the type and management 
of any additional infrastructure needed for access and that they will reduce or minimize effects to 
riparian resources.  

Effects specific to Aquatic Habitat 

The Conservation Watershed Network on the Nez Perce-Clearwater is extensive and includes many 
subwatersheds within designated wilderness and roadless areas, but also includes a large percent of 
area within Management Area 3. 

Effects common to Ripairn Areas and Riparian Management Zones and Aquatic Species 

Further, while PACFISH and INFISH and their Biological Opinions referred to “Key” and “Priority” 
watersheds and contained direction specific to them, the Aquatic Ecosystems plan components 
further expanded this concept by establishing the Conservation Watershed Network and included 
components to address potential effects, particularly from roads and infrastructure. The 
Conservation Watershed Network on the Nez Perce-Clearwater is extensive and includes many 
subwatersheds within designated wilderness and roadless areas, but also includes a large percent of 
area within Management Area 3.  

Thus, the conclusion that action alternatives will result in outcomes to riparian resources and 
aquatic habitat that are indistinguishable from the No Action Alternative’s static or improving 
conditions is based on this assumption.  
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Effects specific to Aqutic Species 

Thus, the conclusion that the action alternatives will result in outcomes to aquatic species that are 
indistinguishable from the No Action Alternative’s static or improving conditions, and possibly 
improved conditions and fewer effects, is supported by Nez Perce-Clearwater Aquatic Ecosystems 
plan components components.  

Lands and Special Uses 
Alternatives A, W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
Species 
Effects from lands and special uses would be primarily associated with activities occurring in 
riparian areas from special uses. Other potential effects would be through special use permits to 
outfitters who have camps and conduct activities within riparian areas. Effects would be the same 
under all alternatives because the plan components are the same for the action alternatives and 
have not changed markedly from PACFISH and INFISH amendment, with the exception of 
reauthorizations. The Aquatic Ecosystems plan components contains two standards and one 
guideline, two of which address hydropower development. Existing special-use permits were 
consulted on when salmon, steelhead, and bull trout were listed under the Endangered Species Act 
or had site-specific consultation if issued after these listings and were determined to largely be “no 
effect,” except for some outfitter and guide permits.  

Other exceptions included water withdrawal structures to support private lands adjacent to Forest 
Service lands or inholdings. Effects from re-authorization of these special use permits are expected 
to be addressed by FW-STD-LSU-01.  

Fire Management 
Fire management includes fire suppression actions, prescribed fire, and wildland fire use. Starting in 
the mid-2000s, the Nez Perce-Clearwater has experienced an increase in large fires since the last 
planning period. Available data indicates riparian areas burn at a lower intensity than the 
surrounding uplands due to higher humidity next to streams (See Figure 1, Figure 2, and Figure 3). 
That does not mean, however, that riparian areas do not burn at high severity; rather, there is a 
lower percentage of high severity when compared to uplands. There have been notable instances 
when riparian areas have burned at very high severity, including the McGuire Fire in 2007 and the 
Sheep Fire in 2012. But in these cases, as well as others, high severity of wildfire in riparian areas 
was included within a larger block of high severity in the uplands and there is no evidence that fuel 
conditions in riparian areas have contributed to higher fire severity when compared to uplands 
(USDA Forest Service, 2019). 

Fire suppression activities can result in direct effects to riparian areas, particularly where machine 
firelines are constructed within riparian management zones and cross streams and wetlands. Much 
of the timber removed and sold from riparian management zones in the past decade is from 
merchantable trees removed during machine fireline construction and decked and sold after 
suppression actions cease. Well over 10 million board feet of timber has been sold from decked logs 
from fire suppression activities over the past decade, though it is not known the percentage that 
came from riparian management zones.  

Fire camps, helibases, and other firefighting resources located within riparian management zones 
can result in effects as well, although these effects are often short-term.  

Wildland fire use has been a tool used extensively in designated wilderness areas and some 
roadless areas to achieve resource benefits. As for all wildfires, wildfires allowed to burn for 
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resource benefits result in some level of effect to riparian areas and riparian resources, although as 
previously noted, riparian areas have been documented to burn at lower severities than uplands. 
The role of fire as a natural agent of change should be acknowledged and it should be recognized 
that its long-term effects are necessary to maintain and build high quality riparian and stream 
habitats, particularly where it burns within natural frequency intervals. In other words, wildland fire 
is a natural change agent to which riparian resources have evolved and it is one that is necessary to 
maintain and enhance riparian processes within their historic ranges. 

A more detailed discussion of fire effects to riparian and stream habitat is included above and can 
be found in the Aquatic Ecosystems Assessment (USDA Forest Service, 2019). 

No Action Alternative 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic 
SpeciesUnder the No Action Alternative, direction in PACFISH and INFISH would continue to apply to 
fire management on the Nez Perce-Clearwater. There are five standards and guidelines in these 
documents that guide this program. They provide direction for the design of fuel treatment and 
suppression actions; location of incident bases, camps, and helibases; avoidance of fire retardants 
to surface waters; design of prescribed burn projects; and development of fire rehabilitation plans. 
Ignition of fire within riparian habitat conservation areas has been avoided since 1995, although 
neither PACFISH nor INFISH includes direction to do so. Avoidance has largely been the result of 
project-level Endangered Species Act consultations. Fire has been allowed to burn within riparian 
habitat conservation areas where it has backed into them from upland areas.  

Fire suppression activities would continue to be implemented as they have in the past, including use 
of machine fireline as a primary tool, particularly where private lands and other human values are 
at risk from fires burning on National Forest lands.  

Wildland fire use would continue to be used as a tool to achieve resource benefits in designated 
wilderness and roadless areas.  

While all these activities would be expected to result in site-specific, and in some cases broad, 
alterations of riparian vegetation and condition including potential effects aquatic species, when 
considered at the forest and subbasin scale, adverse changes in riparian and stream conditions are 
not evident based on PIBO monitoring from the early 2000s through 2016.  

Alternatives W, X, Y, and Z 
Effects common to Riparian Areas and Riparian Management Zones, Aquatic Habitat, and Aquatic Species 
The Aquatic Ecosystems plan components address fire management that would apply under all 
action alternatives. Fire management does not vary by alternative, nor do the Aquatic Ecosystems 
plan components. Unlike PACFISH and INFISH, direction for the conditions under which ignition of 
fire within riparian management zones could occur are included in FW-STD-RMZ-06. Also, 
clarification on machine fireline construction in riparian management zones is included in FW-GDL-
RMZ-06. Other components addressing fire management, as well as those more broadly addressing 
all activities (FW-STD-WTR-04) are similar to those in PACFISH and INFISH.  

Effects specific to Riparian Areas and Riparian Management Zones 

Effects from fire suppression activities conducted under these alternatives, as well as wildland fire 
use, are largely dependent on the size, location, and extent of future wildfires and are therefore 
difficult to predict. In comparing their effects to the No Action Alternative, it would be expected 
that they would be similar or the same, as the incidence of wildfires would be same. There are, 
however, differences between direction in PACFISH and INFISH regarding fire management. For 
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example, avoiding construction of machine firelines in riparian management zones (FW-GDL-RMZ-
06) would be expected to result in fewer site-specific effects to riparian conditions than the No 
Action Alternative. Specific actions to reduce sediment and restore disturbed riparian areas 
following fire suppression (FW-GDL-RMZ-07, FW-GDL-WTR-08) may result in a greater degree of 
restored riparian conditions. 

For prescribed fire, ignition in riparian management zones could result in a wider array of effects to 
riparian areas than not, except the conditions under which ignition would occur are stringent and 
would include an objective of meeting or contributing to attainment of riparian and Aquatic 
Ecosystems plan component desired conditions. 

Therefore, the effects and outcomes related to fire management under these four action 
alternatives are expected to be similar to those described under the No Action Alternative. Static 
conditions and trends in riparian resources described by PIBO monitoring that were achieved under 
the management described in the No Action Alternative are expected to be indistinguishable from 
those under the action alternatives. Action alternative aquatic components may result in fewer 
adverse effects at specific sites, as described above.  

Effects specific to Aquatic Habitat 
Effects from fire suppression activities conducted under these alternatives are largely dependent on 
the size, location, and extent of future wildfires and are therefore difficult to predict. In comparing 
their effects to the No Action Alternative, it would be expected that they would be similar or the 
same as the incidence of wildfires would be same. There are, however, differences between these 
alternatives and PACFISH and INFISH regarding fire management. For example, avoiding 
construction of machine firelines in riparian management zones (FW-GDL-RMZ-06) would be 
expected to result in fewer site-specific effects to riparian conditions than the No Action 
Alternative. Specific actions to reduce sediment and restore disturbed riparian areas following fire 
suppression (FW-GDL-RMZ-07, FW-GDL-WTR-08) may result in a greater degree of restored riparian 
conditions. 

Implementation of wildland fire use, particularly in wilderness areas and designated roadless, would 
result in long-term beneficial effects to aquatic habitat. This conclusion is based on many studies, 
including monitoring and inventory conducted on the Nez Perce-Clearwater, which have found that 
over various time scales the aquatic habitat resulting from disturbances caused by even high 
severity fire is more productive than similar habitats where the fire events were suppressed or 
altered by human influences (L. Benda et al., 2003; J. B. Dunham, Young, Gresswell, & Rieman, 
2003; Reeves et al., 1995; B. Rieman et al., 2003). In a report from monitoring conducted in the 
Upper Selway on the Bitterroot National Forest, Jakober (2002) found increased large woody debris, 
number of pools, residual pool volume, habitat complexity, and no evidence of long-term 
sedimentation of fish habitat. Jakober and Dentino (2003) described similar results after long-term 
monitoring of another fire in the Upper Selway, in addition to increased abundance of bull trout and 
cutthroat trout. They also documented a two to three-degree Celsius increase in stream 
temperatures but surmised this increase was not enough to preclude cold water species such as bull 
trout since numbers of bull trout had increased in the years following the fire.  

In monitoring the effects to streams from a large fire that occurred in 1988 in the Lower Selway, 
Green and Gerhardt (1991) documented changes in stream channels and increased surface fines in 
1989 and 1990, but by 1991 surface fines were lower, indicating much of the fine sediment 
delivered after the fire had been moved downstream. Subsequent observations of the fire made in 
2004 indicated little or no fine sediment deposition. 
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In many cases, fire suppression actions, as well as the fact that successful suppression efforts 
temporarily remove fire from the landscape, may pose a greater risk to long-term process and 
function of streams than if the wildfire was left to burn.  

For prescribed fire, ignition in riparian management zones could result in a wider array of effects to 
riparian areas than not, except the conditions under which ignition would occur are stringent and 
would include an objective of meeting or contributing to attainment of riparian and Aquatic 
Ecosystems plan components desired conditions. 

Therefore, the effects and outcomes related to fire management under these four action 
alternatives are expected to be similar to those described under the No Action Alternative. Static 
conditions and trends in riparian resources described by PIBO monitoring that were achieved under 
the management described in the No Action Alternative are expected to be indistinguishable from 
those under the action alternatives. Action alternative aquatic components may result in fewer 
adverse effects at specific sites, as described above. 

Effects specific to Aquatic Species 

Effects from fire suppression activities conducted under these alternatives are largely dependent on 
the size, location, and extent of future wildfires and are therefore difficult to predict. In comparing 
their effects to the No Action Alternative, it would be expected that they would be similar or the 
same, as the incidence of wildfires would be same. There are, however, differences between 
direction in PACFISH and INFISH regarding fire management. For example, avoiding construction of 
machine firelines in riparian management zones (FW-GDL-RMZ-06) would be expected to result in 
fewer site-specific effects to riparian conditions than the No Action Alternative. Specific actions to 
reduce sediment and restore disturbed riparian areas following fire suppression (FW-GDL-RMZ-07, 
FW-GDL-WTR-08) may result in a greater degree of restored riparian conditions. 

FW-GDL-RMZ-04 addresses use of aerial fire retardants in riparian management zones and is 
expected to reduce risk of direct effects to aquatic species. FW-STD-RMZ-02, FW-GDL-RMZ-08, FW-
STD-WTR-03, and FW-STD-WTR-05 address risks of direct effects to aquatic species from other 
firefighting activities, including use of pumps for water drafting, storage of fuel containers, staging 
of vehicles and equipment in riparian management zones, and use of screens on pumps. While 
some of these are also included in the No Action Alternative, the action alternatives provide more 
detail and specificity.  

Implementation of wildland fire use, particularly in wilderness areas and designated roadless, would 
result in long-term beneficial effects to aquatic habitat and aquatic species. This conclusion is based 
on many studies, including monitoring and inventory conducted on the Nez Perce-Clearwater, which 
have found that over various time scales the aquatic habitat resulting from disturbances caused by 
high severity fire is more productive than similar habitats where the fire events were suppressed or 
altered by human influences (L. Benda et al., 2003; J. B. Dunham et al., 2003; Reeves et al., 1995; B. 
Rieman et al., 2003). In a report from monitoring conducted in the Upper Selway on the Bitterroot 
National, Jakober (2002) found increased large woody debris, number of pools, residual pool 
volume, habitat complexity, and no evidence of long-term sedimentation of fish habitat. Jakober 
and Dentino (2003) described similar results after long-term monitoring of another fire in the Upper 
Selway, in addition to increased abundance of bull trout and cutthroat trout. They also documented 
a two to three-degree Celsius increase in stream temperatures but surmised this increase was not 
enough to preclude cold water species such as bull trout, since numbers of bull trout had increased 
in the years following the fire.  
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In monitoring the effects to streams from a large fire that occurred in 1988 in the Lower Selway, 
Green and Gerhardt (1991) documented changes in stream channels and increased surface fines in 
1989 and 1990, but by 1991 surface fines were lower, indicating much of the fine sediment 
delivered after the fire had been moved downstream. Subsequent observations of the fire made in 
2004 indicated little or no fine sediment deposition. 

It should be recognized, however, that high severity wildfires in riparian management zones  can 
result in direct and indirect mortality of fish from deleterious increases in stream temperature while 
the fire is burning and catastrophic debris torrents in the months following the fire, and that these 
risks are a trade-off to the long-term benefits described above. In addition, long-term increases in 
stream temperature post-fire have also been documented (Mahlum, Eby, Young, Clancy, & Jakober, 
2011; Sestrich, McMahon, & Young, 2011), in some cases persisting for years after the fire (Jason B. 
Dunham, Rosenberger, Luce, & Rieman, 2007; Mahlum et al., 2011). As described in Rieman et al 
(1997), fire may create changes in watershed processes, such as surface erosion and mass failure, 
that are often considered negative for fish, but the spatial and temporal nature of the disturbances 
are important (Reeves et al., 1995), and episodic contributions of large woody debris and coarse 
sediments that often occur after fires in many cases result in beneficial long-term effects and an 
amelioration of short or long-term negative effects, including increases in stream temperature. 

Rieman et al (1997), Rieman and Clayton (1997), Jakober (2002), Howell (2006), and others have 
documented increased abundance of fish years after fires, even in reaches where the fire had 
resulted in local extirpation of fish (M. J. Jakober, 2002; B. E. Rieman et al., 1997). Sestrich et al 
(2011) documented a decline in non-native brook trout over time and rapid recovery of native 
westslope cutthroat trout in severely burned areas in the Bitterroot River, suggesting fire may have 
shifted the competitive advantage in the favor of the native species.  

In many cases, fire suppression actions, as well as the fact that successful suppression efforts 
temporarily remove fire from the landscape, may pose a greater risk to long-term process and 
function of streams than if the wildfire was left to burn. This could result in a decline in stream 
productivity for aquatic species over the long-term, depending on how successful suppression 
actions are. In areas where wildland fire use is prevalent and fires are allowed to burn, the risks 
would be less. 

For prescribed fire, ignition in riparian management zones could result in a wider array of effects to 
riparian areas than not, except the conditions under which ignition would occur are stringent and 
would include an objective of meeting or contributing to attainment of riparian and Aquatic 
Ecosystems plan components desired conditions. 

All things considered, the effects and outcomes related to the fire management program to aquatic 
species under these four action alternatives are expected to be similar to those described under the 
No Action Alternative. Action alternative aquatic components may result in fewer adverse effects at 
specific sites, as described above.  
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Recreation use related to roads and trails 
Alternatives W, X, Y, and Z 
The Aquatic Ecosystems plan components provide guidance for managing recreation sites within 
riparian management zones. However, it is assumed that minor, localized impacts to riparian 
vegetation, woody debris, and water quality would still occur where recreational use and activities 
are allowed. Existing recreation facilities and actions within or affecting riparian management zones 
might need to be modified, discontinued, or relocated if they are identified as not fully meeting 
functional aquatic and riparian conditions and processes or improving impaired conditions and 
processes. 

Changes in management according to the components for the action alternatives would be 
expected to maintain current trends in aquatic habitat condition.  

Summary of Consequences 

Table 9. Fisheries Summary of Consequences by Alternative 

Measurement 
Indicator 

No Action Alternative  
No Action 

Alternative 
W 

 

Alternative X  
 

Alternative 
Y 

Alternative 
Z 

PIBO Indicators 
– condition and 
trend 

This alternative has maintained 
existing stream conditions since late 
1990s and resulted in improved 
conditions Forest-wide. Condition is 
static in some subbasins.  

Aquatic components in Aquatic Ecosystems plan 
components are common to all action alternatives, 
except for some objectives. Alternatives expected to 
maintain existing stream conditions, maintain existing 
improving trends, and initiate improving trends in some 
watersheds where conditions have been static.  

Effects to 
Aquatic Species 

Effects to aquatic species mostly 
based on effects to aquatic habitat. 
PIBO data indicate habitat in 
managed watersheds is in worse 
condition than reference, when 
summarized at the Forest scale. 
While improving trends have been 
documented, trends in adult returns 
of anadromous fish (including 
Pacific lamprey) have been highly 
variable and on a downward trend 
for the past 5 years. Bull trout 
trends have been static or 
improving state-wide.  

Aquatic components in the Nez Perce Aquatic Ecosystems 
plan components are common to all action alternatives, 
except for some objectives. Based on addition and 
clarification of components designed to address direct 
effects (e.g. water drafting, screening of pumps, redd 
tramping from livestock, etc.) direct effects are expected 
to be fewer than for No Action Alternative. Indirect and 
cumulative effects to aquatic habitat and trends are 
expected to support recovery goals for Endangered 
Species Act-listed fish species and conserve Pacific 
lamprey and spring/summer Chinook salmon in the 
Clearwater basin (both Species of Conservation Concern).  
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