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APPENDIX E – INFORMATION SUPPORTING THE WATERSHED AND FISHERIES ANALYSIS 

 

NEZ PERCE NATIONAL FOREST DIRECTION 
FISH/WATER QUALITY OBJECTIVES 
Appendix A of the Nez Perce National Forest Plan lists fish/water quality objectives by prescription 
watershed for streams in the analysis area. Fish/water quality objectives displayed below provide 
management direction in terms of maximum sediment yield over baseline conditions that can be 
approached of equaled for a specified number of years per decade, ranging from one to three times.  
Watersheds with fish/water objectives of 90 percent are allowed one entry per decade, those with 80 
percent are allowed two entries per decade and those with 70 percent are allowed three entries per 
decade.  All objectives are relative to full habitat potential of 100 percent. 

FISHERY/WATER QUALITY OBJECTIVES IN APPENDIX A  OF THE NEZ PERCE NATIONAL 
FOREST PLAN 
TABLE E.1:  AMERICAN RIVER 

 Prescription 
Watershed 

Prescription 
Watershed Name 

Beneficial 
Use 

Current Fishery 
Habitat 

Condition (%) 

Fishery Water 
Quality 

Objective 
(% habitat 
potential) 

Sediment 
Yield 

Guideline 
(% over 

baseline) 

Entry 
Frequency 
Guideline 

(per decade) 

17060305-05-
06 

Middle American 
River 2/ A 50 % 90 % 30 %*** 1 

17060305-05-
09 

Upper American 
River 2/ A 60 % 90 % 30 % 1 

17060305-05-
10 

East Fork 
American River 2/ A 60% 90% 30%*** 1 

17060305-05-
11 Kirks  Fork 2/ A 50 % 90 % 30 % 1 

17060305-05-
12 Whitaker  Creek R 70 % 70 % 60 % 3 

17060305-05-
13 Queen  Creek R 70 % 70 % 60 % 3 

17060305-05-
14 Flint Creek 2/ A 40 % 90 % 30 % 1 

17060305-05-
15 Box Sing  Creek R 70 % 70 % 60 % 3 

17060305-05-
16 

Lower American 
 River* A 50 % 90% 30 % *** 1 

* LOWER AMERICAN RIVER WAS NOT INCLUDED IN APPENDIX A OF THE FOREST PLAN.  OBJECTIVES AND GUIDELINES ARE 
THOSE RECOMMENDED FOR USE IN THE AMERICAN/CROOKED PROJECT. 
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 TABLE E-2:  CROOKED RIVER 

  Prescription 
Watershed 

Prescription 
Watershed Name Beneficial Use 

Current Fishery 
Habitat 

Condition (%) 

Fishery Water 
Quality 

Objective 
(% habitat 
potential) 

Sediment 
Yield 

Guideline 
(% over 

baseline) 

Entry 
Frequency 
Guideline 

(per decade) 

Prescription 
Watershed 

Prescription 
Watershed Name Beneficial Use 

Current Fishery 
Habitat 

Condition (%) 

Fishery Water 
Quality 

Objective 
(% habitat 
potential) 

Sediment 
Yield 

Guideline 
(% over 

baseline) 

Entry 
Frequency 
Guideline 

(per decade) 

17060305-03-
01 

Lower Crooked 
River 1/ A 50 % 90 % 30 %*** 1 

17060305-03-
03 

Relief 
 Creek 1/ A 60% 90 % 30 % 1 

17060305-03-
04 

Middle Crooked 
River A 90 % 90 % 30 %*** 1 

 

• 1/ Streams listed in the category are below carrying capacity due primarily to a lack of diversity (pool structure).  This 
problem is caused by the removal of all large boulders and woody debris from the stream through placer mining.  These 
habitat components will be replaced through direct habitat improvement projects.  Work will be scheduled in the latter 
part of the first decade (1989-1995).  Work in Crooked River is underway, with an expected completion date of 1989.  
Timber management activities can occur in these drainages, concurrent with habitat improvement efforts, as long as a 
positive, upward trend in habitat carrying capacity is indicated. 

• 2/ These streams are suffering from both a lack of diversity (similar to category 1) and excess sediment from past 
roading and timber management activities.  Along with increasing diversity through direct habitat improvement, state-of-
the-art techniques will be used to remove sediment from the gravel environment.  Improvements will be scheduled 
between 1986 and 1995.  Timber management can occur in these watersheds, concurrent with habitat improvement 
efforts, as long as a positive, upward trend in habitat carrying capacity is indicated. 

• 3/ Sediment is the primary limiting factor in these streams.  Improvements will be scheduled between 1986 and 1995.  
Timber management can occur in these watersheds, concurrent with improvement efforts, as long as a positive, upward 
trend in habitat carrying capacity is indicated. 

• ***These prescription watersheds, unlike most, are not true watersheds.  By definition, a true watershed includes all the 
lands draining through a stream reach.  These footnoted watersheds drain only part of such a hydraulic unit and 
generally contain the downstream reaches of relatively large streams.  For sediment yield analysis on these downstream 
reaches, all upstream prescription watersheds are combined into a true watershed.  Sediment yield guidelines (Column 
6) apply only to true watersheds.  Entry frequency guidelines (Column 7) apply to prescription watersheds regardless of 
whether they are true watersheds. 

In Forest Plan Appendix A, there were three general beneficial use designations, anadromous 
fisheries (A), resident fisheries (R) and municipal watershed (MW).  Onlyl the first two are present in 
project area watersheds.  
The watershed numbering and nomenclature system has evolved over the past twenty years.  At the 
time of the Forest Plan (1987), the Hydrologic Unit Code (HUC) system was nationally coordinated to 
the 4th code HUC (e.g. South Fork Clearwater River subbasin  = 17060305).  Efforts are currently 
underway to nationally coordinate HUCs to the 6th code level.  This analysis relies on the older codes. 
At the time of the Forest Plan, 6th code watersheds were referred to as prescription watersheds.  
Current nomenclature refers to those as subwatersheds.  Also, 5th code watersheds were referred to 
as NFS (National Forest System) watersheds.  Current nomenclature refers to those as simply 
watersheds. 
Prescription watersheds such as Lower American River and Lower Crooked River pose a unique 
situation in that they are not a single complete drainage (see *** footnote above).  At the time of the 
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Forest Plan, these were called face drainages.  Current terminology refers to them as composite 
watersheds.  Those watersheds called true watersheds at the time of the Forest Plan are now referred 
to as pure watersheds.  The maps below show how composite and pure watersheds are related in the 
project area. 

Figure E.1: Composite v Pure Watersheds - American River 

 

 
 



American River/Crooked River – Draft Environmental Impact Statement
 

 
Appendix E 
Page E-4 

Figure E.2:  Composite v Pure Watersheds – Crooked River 

 
 

For purposes of water yield (ECA) and sediment yield (NEZSED) analysis, composite watersheds are 
compiled into larger pure watersheds.  This is done in order to maintain integrity with the assumptions 
used to develop the ECA and NEZSED procedures.  Both of these models assume the water yield 
and sediment yield reflect the conditions in the entire pure watershed above the analysis point (aka 
pour point). 
Each of the maps above shows the relationship between composite and pure watersheds for the 
American and Crooked River watersheds.  Using Lower Crooked River as an example, when ECA or 
NEZSED results are reported, they include all of the shaded subwatersheds.  For more detail on the 
watershed boundaries and associated stream systems, see Maps 7a and 7b. 

UPWARD TREND 
The Nez Perce Forest Plan provides direction that timber harvest in sediment-limited watersheds that 
do not meet their Fish/Water Quality objectives, as listed in Appendix A, would occur only where 
concurrent watershed improvement efforts result in a positive upward trend in habitat condition. Many 
of the area streams do not meet their objectives and are in this category.  Those are the watersheds 
with footnotes 1/, 2/, and 3/ in Tables E.1 and E.2.  

THE DFC TABLES 
To estimate natural fish habitat potential and quantify existing stream conditions as required by the 
Forest Plan, the Nez Perce National Forest is using a Desired Future Condition (DFC) Model 
developed on the Clearwater National Forest (Espinosa 1992). This model addresses specific 
conditions and channel types found on the Nez Perce Forest using a habitat quality index. Values for 
the habitat parameters are quantified in a set of desired future condition (DFC) tables.  The DFC 
tables list the specific fish habitat parameter and a value or range that a stream should have in order 
to be at a given percentage of the streams potential and to meet the Forest Plan Objectives for that 
watershed.  The DFC values, habitat parameter data and their relationships are stratified by channel 
types and fish species.  The values for the fish habitat parameters listed in the DFC tables are 
considered achievable for streams under natural conditions in the absence of major disturbances or 
are reflective of what good fish habitat should be. Most of the habitat parameters are consistent for 
each species, and they very slightly by channel type.  Past work has shown a need to adjust some of 
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the elements to better-fit natural conditions and what is achievable.  The DFC for acting and potential 
woody debris in a meadow channel is often used as an example of this. 

FOREST PLAN RIPARIAN AREA DIRECTION 
In addition, the Nez Perce Forest Plan defines standards for vegetation management in riparian areas 
(Management Area 10), which are collectively defined as lakes, lakeside lands, perennial streams, 
seasonally flowing streams supporting riparian vegetation, and adjoining lands that are dominated by 
riparian vegetation (NPFP III-30-33). This area includes the floodplains of streams and the wetlands 
associated with springs, lakes, and ponds. Guidelines include the following: 

• Consider cumulative impacts of proposed actions on the entire riparian ecosystem 

• Manage riparian areas to maintain and enhance their value for wildlife, fishery, aquatic habitat, 
and water quality. 

• Maintain sufficient streamside vegetative canopy to ensure acceptable water temperatures for 
fish and to provide cover. 

• Management activities shall not be permitted to adversely change the composition and 
productivity of key riparian vegetation. Riparian areas now degraded by management should 
be rehabilitated before any further nondependent resource use.  

• Planned ignitions, when within prescription, would be allowed to burn to enhance resource 
values.  

FOREST PLAN AMENDMENT 20 (PACFISH) 
The PACFISH Environmental Assessment amended the Nez Perce Forest Plan in 1995 and is 
incorporated as Amendment 20. PACFISH establishes riparian goals, riparian management objectives 
(RMOs), and defines riparian habitat conservation areas (RHCAs). It includes specific direction for 
land management activities within riparian areas adjacent to streams, lakes, wetlands, and landslide-
prone terrain. Riparian goals establish an expectation of the characteristics of healthy, functioning 
watersheds, riparian areas, and fish habitat. The goals direct the Forest to maintain or improve habitat 
elements such as water quality, stream channel integrity, instream flows, riparian vegetation, and 
several others.  
Riparian management objectives (RMOs) for stream channel condition provide the criteria against 
which attainment, or progress toward attainment, of the riparian goals is measured. They include 
habitat attributes such as number of pools, amount of large wood in the channel, stability of the 
stream banks, and width-to-depth ratio. The areas adjacent to streams and wetlands (RHCAs) were 
established in PACFISH to maintain the integrity of aquatic ecosystems. Healthy riparian areas are 
essential to maintaining or improving the quality of fish habitat in streams.  This analysis will use a 
combination of DFC and RMO values to define existing conditions in watersheds where activities 
occur. 

Direction in PACFISH specific to Timber Management/Silviculture includes the following: 
Prohibit timber harvest, including fuel woodcutting, in RHCAs, except in the following conditions: 

• Where catastrophic events such as fire, flooding, volcanic, wind, or insect damage result in 
degraded riparian conditions, allow salvage and fuel wood cutting in RHCAs only where present 
and future debris needs are met, where cutting would not retard or prevent attainment of RMOs, 
and where adverse effects on anadromous fish can be avoided. 

• Apply silviculture practices for RHCAs to acquire desired vegetation characteristics where needed 
to attain RMOs. Apply silviculture practices is a manner that does not retard attainment of RMOs 
and that avoid adverse effects on listed anadromous fish.  
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Direction in PACFISH specific to Fire/Fuels Management and relevant to this project includes 
the following: 
• Design fuel treatment and fire suppression strategies, practices, and actions so as not to prevent 

attainment of Riparian Management Objectives, and to minimize disturbance of riparian ground 
cover and vegetation. 

• Strategies should recognize the role of fire in ecosystem function and identify those instances 
where fire suppression or fuel management actions could perpetuate or be damaging to long-term 
ecosystem function, listed anadromous fish, or designated critical habitat.  

Direction in PACFISH specific to Recreation Management and relevant to this project includes 
the following: 
• Design, construct, and operate recreation facilities, including trails and dispersed sites, in a 

manner that does not retard or prevent attainment of Riparian Management Objectives and avoids 
adverse effects on listed anadromous fish… Relocate or close recreation facilities where Riparian 
Management Objectives cannot be met or adverse effects on listed anadromous fish avoided.  

• Adjust dispersed and developed recreation practices that retard or prevent attainment of RMOs or 
adversely affect listed anadromous fish. Where adjustment measures such as education, use 
limitations, traffic control devices, increased maintenance, relocation of facilities, and/or specific 
site closures are not effective in meeting RMOs and avoiding adverse effects on listed 
anadromous fish, eliminate the practice or occupancy.  

Direction in PACFISH specific to Fisheries/Wildlife Restoration includes the following: 
• Design and implement fish and wildlife habitat restoration and enhancement actions in a manner 

that contributes to attainment of RMOs. 

CHANNEL MORPHOLOGY AND SEDIMENT ROUTING 
Stream gradient is an important parameter which has implications for sediment transport and 
deposition.  It is also related to fish habitat quality, since many species prefer lower gradient stream 
reaches for certain life stages.  Lower gradient reaches on 3th to 5th order streams in the project area 
are particulary well-suited for Chinook salmon and steelhead spawning.  The data below were 
compiled with GIS methods using the 1:24,000 scale NHD stream layer and 30 meter DEM data.  

TABLE E.3:  PERCENT STREAM LENGTH BY GRADIENT CLASSES – AMERICAN RIVER 
 

Watershed Name Stream Miles <2% 2-4% 4-10% 10-20% 20-40% >40% 
Middle American River* 12.8 45 12 34 9 0 0 

East Fork American River* 19.6 12 12 28 39 9 0 
Flint Creek 

 23.8 13 20 34 26 7 0 

Whitaker Creek 
 4.6 6 2 46 33 12 0 

Queen Creek 
 4.8 6 12 67 16 0 0 

Box Sing Creek 
 4.1 11 6 36 46 0 0 

Kirks Fork 
 26.8 8 8 37 35 11 1 

Lower 
American River* 17.7 53 4 12 29 2 0 
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* Data compiled for composite watersheds, not pure watersheds 

TABLE E.4:  PERCENT STREAM LENGTH BY GRADIENT CLASSES – CROOKED RIVER 
 

 
* Data compiled for composite watersheds, not pure watersheds 

 

SEDIMENT ROUTING 
Sediment routing considers the disposition of sediment within the watershed system, including 
processes of erosion, deposition, storage and transport.  It includes upslope and instream 
components.  The upslope component includes initial detachment, erosion and delivery efficiency.  
The instream component includes suspended and bedload sediment yield, as well as substrate 
deposition and composition.  The instream component also includes consideration of streamflow and 
channel morphology, both of which influence the capability of the stream to transport or deposit 
sediment. 

EROSION AND DELIVERY PROCESSES 
The erosion process initiates with detachment of material.  Detachment can occur through weathering 
processes such as frost heave or raindrop impact.  Erosion can occur as dry ravel, surface erosion 
(e.g. sheet, rill and gully) and mass erosion (e.g. debris avalanches, slumps and earthflows).  The rate 
of each is dependent on climate, landforms, geology, soils and exposure of mineral soil.  For freshly 
exposed materials, surface erosion is probably the dominant process in the Red River landscape.  
Transport occurs when rainfall or snowmelt generate water in sufficient quantities to carry the 
detached materials. 
In most cases, a large proportion of eroded material is stored on the landscape without being 
delivered to the channel system.  Storage can take place in hollows and flats or behind obstructions.  
It can also occur on slopes if the water transporting the material infiltrates. Delivery efficiency has 
been estimated for each landtype on the NPNF.  Sediment is considered to be delivered to the 
channel system when it reaches a stream with defined bed and banks.  Within the sediment model, 
this is assumed to occur at a catchment area of 1 mi2 (USDA Forest Service, 1981). 

INSTREAM PROCESSES 
Once sediment is delivered to the channel system, it is subject to transport or deposition.  Transport 
can occur as suspended or bedload sediment.  Fine materials, such as clay, silt and fine sand are 
transported in the water column as suspended sediment.  This material usually travels through the 
system rapidly and only deposits in still water.  It contributes to the turbidity that is seen during runoff 
events.  During active runoff periods the travel time of suspended sediment through the Red River 
watershed and out of the South Fork Clearwater River subbasin is less than 24 hours.  Monitoring at 
gaging stations in nearby Red River has indicated that suspended sediment constitutes about 40 
percent to 60 percent of the annual sediment yield (Gloss, 1995).  Recent analyses with a larger 
dataset suggest that suspended sediment may be a higher proportion of total sediment yield. 
Bedload sediment moves along the channel bottom and typically consists of medium and coarse 
sand, gravel and cobble.  Boulders may occasionally move as bedload, but only for short distances in 
any given event.  Bedload transport and deposition is a complex and intermittent process.  It is highly 

Watershed Name Stream Miles <2% 2-4% 4-10% 10-20% 20-40% >40% 
Middle Crooked River* 50.2 10 8 26 39 17 0 

Relief Creek 23.2 14 5 36 34 11 0 
Lower Crooked River* 40.0 20 2 15 39 21 4 
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dependent on stream energy in terms of streamflow and channel morphology.  Under given conditions 
of streamflow, a river could transport or deposit bedload sediment in different reaches or habitat units, 
depending on gradient and cross-sectional characteristics.  Bedload transport is an episodic process 
that occurs at higher streamflows, with the majority occuring at discharges approaching bankfull and 
above.  Under low and moderate flow conditions, very little if any bedload is in transport. 
Materials of various sizes are deposited between episodes of transport.  Deposition can involve fines 
(i.e. sand) intruding into coarse substrates or covering the stream bottom.  When large amounts of 
coarse substrates are deposited, aggradation and changes in bedforms can result.  In some cases 
this can lead to further adjustments, such as bank erosion and changes in channel morphology.  
Storage of deposited sediment within a given habitat unit or reach may be relatively short, for example 
between flow events or seasons.  In other cases, storage can be on the order of years to indefinitely. 
Stream gradients for the American and Crooked River watersheds are described above in Tables E.3 
and E.4.  Lower gradient reaches are particularly susceptible to sediment deposition and relatively 
long term storage. With regard to sediment deposition and transport, one classification system 
suggests that channels with <3 percent gradient can be considered response reaches and channels 
with >3 percent gradient can be considered either transport or source reaches (Montgomery and 
Buffington, 1993). 
In subwatersheds affected by project activities in American River, Middle American and Lower 
American both have >45 percent of their channel system with gradient <2 percent.  Conversely, the 
other subwatersheds all have >60 percent of their channel system with gradient >4 percent.  In 
subwatersheds affected by project activities in Crooked River, all have >60 percent of their channel 
system with gradient >4 percent.   

FLOW REGIME 
The flow regime for American and Crooked Rivers is similar to the upper South Fork Clearwater River.  
The data represented below were collected by the USGS just upstream of the mouth of Crooked 
River.  Though discontinued in 1974, this stream gage was re-established in 2002 and is currently in 
operation. 
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Figure E.3: Annual Hydrograph 
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SEDIMENT YIELD GRAPHS 
The following graphs show percent over base sediment yield by alternative for each analysis point in 
the American and Crooked River watersheds.  These are the same data shown in tables in Section 
3.2. (Watershed), except for the entire 10-year modeling period. 

AMERICAN RIVER 
Figures E.4a-h:  Sediment Yield – American River 
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Box Sing Cr
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Lower American 
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CROOKED RIVER 
Figures E.5a-c:  Sediment Yield – Crooked River 
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Relief Creek
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Lower Crooked River
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WATER TEMPERATURE 
Water temperature data were collected in the American/Crooked project watersheds during the 
summer of 2003.  These data are shown in Figures E-7 and E-8.  Data have been collected on the 
mainstem South Fork Clearwater River at the Mt. Idaho Bridge since 1993.  These are summarized in 
Table E-5 to provide a perspective on the 2003 summer.  It is apparent that 2003 was the warmest 
summer in the past 10 years in terms of water temperature in the South Fork Clearwater River 
subbasin. 
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Figure E.6a-d:  American River 2003 Water Temperature 
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American River Tribs Daily Max Temps 2003
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American River 7-day Max Temps 2003
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American River Tribs 7-day Max Temps 2003
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Figure E.7a-d:  Crooked River 2003 Water Temperature 
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Crooked River Tribs Daily Max Temps 2003
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Crooked River Tribs 7-day max
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TABLE E.5:  SUMMARY OF WATER TEMPERATURE DATA FOR SOUTH FORK CLEARWATER RIVER AT 
MT. IDAHO BRIDGE 
 

Year Number of 
Days > 20˚C 

Maximum 
Instantaneous (˚C) 

1993 0 19.0 
1994 24 23.3 
1995* 2* 20.7* 
1996 7 21.6 
1997 3 21.0 
1998 14 21.6 
1999 10 21.2 
2000 26 22.9 
2001 16 21.7 
2002 16 22.5 
2003 33 26.0 

 
*Data start August 1 

 

 

WATER QUALITY DATA 
Water quality data were collected by the Nez Perce National Forest at several locations in the project 
area during the period of 1974 – 1981.  These are useful for general characterization of water quality 
conditions.  The lowest numbers of samples were taken for pH and the larger numbers of samples 
were taken for conductivity and alkalinity. Some key water quality parameters are summarized in the 
tables below: 

TABLE E.6:  WATER QUALITY DATA – AMERICAN RIVER 

 
 

pH Conductivity 
(µmhos) 

Alkalinity 
(mg/l) Site Name STORET 

Number 
Number of 
Samples 

Mean Range Mean Range Mean Range 
Upper 

American NEXY04 15-49 6.7 6.3-7.4 27 20-45 15 8-26 

Flint 
Creek NETW20 4-29 6.9 6.4-7.4 20 16-29 11 7-18 

Lower 
American NEXT05 5-37 6.8 6.8-6.8 22 18-33 12 6-21 
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TABLE E.7:  WATER QUALITY DATA – CROOKED RIVER 

 
Sampling in Crooked River was limited in the studies summarized above.  A subsequent water quality 
study was conducted in 1986 and 1987.  In four samples taken under this study, pH ranged from 7.3 
to 7.5, conductivity ranged from 35 to 47 µmhos, and alkalinity ranged from 18 to 20 mg/l (Mann and 
Von Lindern, 1988). 

AQUATIC TREND ANALYSIS 
INTRODUCTION TO TREND ANALYSIS 
To assess the expected trend in aquatic habitat condition, from the variety of influences both 
quantitative and qualitative, the activities and their expected contribution to aquatic condition are 
summarized in a table below.  The table is a summary of the expected influence of the alternatives on 
the aquatic conditions in the American and Crooked River watersheds respectively.  It does not 
represent an assessment of cumulative effects, or expected trend within specific subwatersheds.  
Various activities are considered with respect to the variety of aquatic processes that they potentially 
affect. 
The contribution to the overall aquatic condition is estimated in terms of positive influence (denoted by 
“+”) where the activity is expected to contribute to an improvement in condition, and a negative 
influence (denoted by “-“) where the activity is expected to contribute to degradation in aquatic 
condition.  The amount of influence a specific activity is expected to have on the overall aquatic 
condition (either positive or negative) is represented by a ranking of high (H), moderate (M), or low 
(L).  Activities rated “High” are those that are expected to have a significant effect at the watershed 
scale (considering both scope and magnitude).  Those rated as “Moderate” are those activities that 
are expected to have a significant local effect (ie at the subwatershed scale), but not result in a 
significant effect at the watershed scale.  Those activities rated “Low” are expected to have only a 
negligible effect both at the subwatershed and watershed scale. 
All of the processes potentially affected by an activity are listed in the table.  No ranking represents no 
expected influence on conditions from this project.  The expected contribution of a specific activity on 
aquatic condition is considered both in terms of short-term and long-term.  Short-term influence is 
judged to be the immediate results of implementing the activity, generally expected to be around a 5-
year timeframe.  Long-term influence is judged to be the influence the activity will have on aquatic 
condition as a result of changes in processes and resource conditions that will over time result in 
changes in aquatic habitat condition.  The timeframe for this influence is greater than 5 years. 

pH Conductivity 
(µmhos) 

Alkalinity 
(mg/l) Site Name STORET 

Number 
Number of 
Samples 

Mean Range Mean Range Mean Range 
Crooked River NETW0 12 NA NA 21 12-31 NA NA 
Relief Creek NETW10 24-50 7.1 6.2-8.0 22 10-34 14 10-21 
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TREND ANALYSIS – AMERICAN RIVER 

TABLE E.8:  AQUATIC TREND ANALYSIS – AMERICAN RIVER 

Action Process 
Affected 

Characteristic 
Indicator 

A
lt 

A
 S

ho
rt

 
Te

rm
 

A
lt 

A
 L

on
g 

Te
rm

 
A

lt 
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Surface 
Erosion 

Pulse & Chronic 
Sediment   -L  -L  -L    

Mass Failure 
Risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   -L  -L  -L  -L  

Solar heating Riparian shade           

Vegetation 
Treatments 

LWD 
Recruitment Potential LWD           

Surface 
erosion 

Pulse & Chronic 
Sediment   -M  -M  -M  -L  

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   -L  -L  -L    

Fish 
passage 

Habitat 
availability           

Riparian 
shade 

Riparian 
condition           

Temporary Road 
Construction 

LWD 
Recruitment Potential LWD           

Surface 
erosion 

Pulse & Chronic 
Sediment   -M  -M  -M  -L  

Mass failure 
risk Pulse Sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process           

Road Recon and 
Improvement 

Fish 
passage 

Habitat 
availability           

Surface 
erosion 

Pulse & Chronic 
Sediment   -L +L -L +L -L +L -M +M 

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Fish 
Passage 

Habitat 
availability           

Riparian 
Shade 

Riparian 
Condition           

Road 
Decommissioning 

LWD 
Recruitment Potential LWD           
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Action Process 
Affected 

Characteristic 
Indicator 
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Surface 
erosion 

Pulse & Chronic 
Sediment   -L  -L  -L  -L  

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Stream Crossing 
Improvement 

Fish 
passage 

Habitat 
availability   +L +L +L +L +L +L +M +M 

Construction 
sediment 

Pulse & Chronic 
Sediment           

Habitat 
Quality 

Channel 
Dimensions           

Riparian 
shade 

Riparian 
Condition           

In-channel & 
Riparian 

Restoration 

LWD 
Recruitment Acting LWD           

Surface 
erosion 

Pulse & chronic 
Sediment           

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Soil Restoration 

Riparian 
Shade 

Riparian 
Condition           

Surface 
Erosion 

Pulse & Chronic 
Sediment           

Infiltration, 
runoff, etc. 

Hydrologic 
process           Mine Site 

Reclamation 
Riparian 

Interaction, 
shade 

Riparian 
Conditions           

Surface 
Erosion 

Pulse & Chronic 
Sediment   +L +L +L +L +L +L +L +L 

Infiltration, 
Runoff, etc. 

Hydrologic 
Processes           Rec & Trail 

Improvements 
Riparian 

Interaction, 
Shade 

Riparian 
Condition           

 
The expected short-term consequences of the American and Crooked River project on aquatic 
condition in American River are fairly balanced between positive and negative influences.  Seven 
factors are expected to contribute to reduce condition; six factors are expected to contribute to 
improved aquatic conditions.  The factors contributing to a reduction in aquatic condition are 
principally related to the sediment pulse generated from the implementation of the action (timber 
harvest, temp road construction, road decommissioning, road reconstruction and improvement, and 
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culvert replacement.  The temporary road construction is judged to be the largest contributor to this 
influence, followed by the harvest activities, road decommissioning, and road reconstruction and 
improvement.  The factors contributing to an immediate short-term improvement in aquatic condition 
are related to; the reduction in chronic sediment and improvement in the hydrologic process from road 
decommissioning, road reconstruction and improvement, and soil restoration; and the immediate 
improvements in habitat accessibility from culvert upgrades and road decommissioning are judged to 
be the largest contributors to this improvement. 
The expected long-term consequences of the American and Crooked River project on aquatic 
condition in the American River watershed are all positive.  The road decommissioning and improved 
habitat accessibility from the culvert upgrades are judged to be the largest contributors to long-term 
improved aquatic conditions.  The reduction in chronic sediment and improved hydrologic process 
from the road decommissioning, road improvement, and soil restoration are the other contributors to 
this expected improvement.  The amount of the improvement associated with this later group of 
activities is rated low due to the amount of this work being completed with this project with respect to 
the remaining amount of degraded mainstem habitat, roads and compacted soils in the American 
River watershed.  These will continue to contribute negatively to these aquatic processes.  Planned 
BLM work in this drainage will further improve in channel and riparian conditions along the mainstem 
as well as tributary streams. 
The above ratings by activity can be summarized by the effect pathways by assigning a value to the 
Low, Moderate, and High ranking (L=1, M=2, H=3).  The table below summarizes the alternatives by 
the effect pathway and for the alternative in general (total). 

TABLE E9:  AQUATIC TREND SUMMARY – AMERICAN RIVER 
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Indicator 
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Erosion 

Pulse & Chronic 
Sediment 0 0 -6 2 -6 2 -6 2 -4 3 

Mass Failure 
Risk Pulse sediment 0 0 0 0 0 0 0 0 0 0 

Infiltration, 
runoff, peaks 

Hydrologic 
process 0 0 1 3 1 3 1 3 5 6 

Riparian 
Shade Riparian shade 0 0 0 0 0 0 0 0 0 0 

Summary 

LWD 
Recruitment Acting LWD 0 0 0 0 0 0 0 0 0 0 

Fish passage Habitat 
availability 0 0 1 1 1 1 1 1 2 2 

 
Habitat Quality Channel 

Dimensions 0 0 0 0 0 0 0 0 0 0 

TOTAL 0 0 -4 6 -4 6 -4 6 3 11 
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TREND ANALYSIS – CROOKED RIVER 

TABLE E.10:  AQUATIC TREND ANALYSIS – CROOKED RIVER 

Action Process 
Affected 

Characteristic 
Indicator 
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Pulse & Chronic 
Sediment   -M  -M  -M  -M  

Mass Failure 
Risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   -L  -L  -L  -L  

Solar heating Riparian shade           

Vegetation 
Treatments 

LWD 
Recruitment Potential LWD           

Surface 
erosion 

Pulse & Chronic 
Sediment   -M  -M  -M  -M  

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   -L  -L  -L  -L  

Fish 
passage 

Habitat 
availability           

Riparian 
shade 

Riparian 
condition           

Temporary Road 
Construction 

LWD 
Recruitment Potential LWD           

Surface 
erosion 

Pulse & Chronic 
Sediment   -M  -M  -M  -M  

Mass failure 
risk Pulse Sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process           

Road Recon and 
Improvement 

Fish 
passage 

Habitat 
availability           

Surface 
erosion 

Pulse & Chronic 
Sediment   -L +L -L +L -L +L -M +M 

Mass failure 
risk Pulse sediment          +L 

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Fish 
Passage 

Habitat 
availability           

Riparian 
Shade 

Riparian 
Condition           

Road 
Decommissioning 

LWD 
Recruitment Potential LWD           
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Action Process 
Affected 

Characteristic 
Indicator 
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Surface 
erosion 

Pulse & Chronic 
Sediment   -L  -L  -L  -M  

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Stream Crossing 
Improvement 

Fish 
passage 

Habitat 
availability   +L +L +L +L +L +L +M +M 

Construction 
sediment 

Pulse & Chronic 
Sediment   -L  -L  -L  -M  

Habitat 
Quality 

Channel 
Dimensions   +M +M +M +M +M +M +H +H 

Riparian 
shade 

Riparian 
Condition    +L  +L  +L  +M 

In-channel & 
Riparian 

Restoration 

LWD 
Recruitment Acting LWD   +M +M +M +M +M +M +H +H 

Surface 
erosion 

Pulse & chronic 
Sediment           

Mass failure 
risk Pulse sediment           

Infiltration, 
runoff, peaks 

Hydrologic 
process   +L +L +L +L +L +L +M +M 

Soil Restoration 

Riparian 
Shade 

Riparian 
Condition           

Surface 
Erosion 

Pulse & Chronic 
Sediment   -L  -L  -L  -L  

Infiltration, 
runoff, etc. 

Hydrologic 
process   +L +L +L +L +L +L +L +L Mine Site 

Reclamation 
Riparian 

Interaction, 
shade 

Riparian 
Conditions    +L  +L  +L  +L 

Surface 
Erosion 

Pulse & Chronic 
Sediment   +L +L +L +L +L +L +L +L 

Infiltration, 
Runoff, etc. 

Hydrologic 
Processes   +L +L +L +L +L +L +L +L Rec & Trail 

Improvements 
Riparian 

Interaction, 
Shade 

Riparian 
Condition           

 

The expected short-term consequences of the American and Crooked River project on aquatic 
condition in the Crooked River watershed is fairly balanced between positive and negative influences.  
Nine factors are expected to contribute to reduced condition; twelve factors are expected to contribute 
to improved aquatic conditions.  The factors contributing to a reduction in aquatic condition are 
principally related to the sediment pulse generated from the implementation of the action (timber 
harvest, temp road construction, road decommissioning, road reconstruction and improvement, soil 
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restoration, and in-channel aquatic improvements).  The temporary road construction is judged to be 
the largest contributor to this influence, followed by the harvest activities, road decommissioning, and 
road reconstruction and improvement.  The factors contributing to an immediate short-term 
improvement in aquatic condition are related to: the reduction in chronic sediment and improvement in 
the hydrologic process from road decommissioning, road reconstruction and improvement, and soil 
restoration; and the immediate improvements in habitat accessibility and riparian and instream 
conditions from the direct improvement projects (culvert upgrades, riparian planting, and in channel 
improvements).  The in channel and riparian restoration are judged to be the largest contributor to this 
improvement, followed by the road decommissioning, culvert upgrades, soil restoration, recreation site 
and mine site improvements. 
The expected long-term consequences of the American and Crooked River project on aquatic 
condition in the Crooked River watershed are all positive.  The in channel habitat and riparian 
restoration work is judged to be the largest contributor to long-term improved aquatic conditions.  The 
reduction in chronic sediment and improved hydrologic process from the road decommissioning, road 
improvement, culvert upgrades, soil restoration, and mine and recreation site improvements are the 
other contributors to this expected improvement.  The amount of the in channel and riparian work will 
contribute correspondingly to the degree of long-term improvement in Crooked River. 
The above ratings by activity can be summarized by the effect pathways by assigning a value to the 
Low, Moderate, and High ranking (L=1, M=2, H=3).  The table below summarizes the alternatives by 
the effect pathway and for the alternative in general (total). 

TABLE E.11:  AQUATIC TREND SUMMARY – CROOKED RIVER 
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Indicator 

A
lt 

A
 S

ho
rt

 
Te

rm
 

A
lt 

A
 L

on
g 

Te
rm

 
A

lt 
B

 S
ho

rt
 

Te
rm

 
A

lt 
B

 L
on

g 
Te

rm
 

A
lt 

C
 S

ho
rt

 
Te

rm
 

A
lt 

C
 L

on
g 

Te
rm

 
A

lt 
D

 S
ho

rt
 

Te
rm

 
A

lt 
D

 L
on

g 
Te

rm
 

A
lt 

E 
Sh

or
t 

Te
rm

 
A

lt 
E 

Lo
ng

 
Te

rm
 

Surface 
Erosion 

Pulse & Chronic 
Sediment 0 0 -9 2 -9 2 -6 2 -4 3 

Mass Failure 
Risk Pulse sediment 0 0 0 0 0 0 0 0 0 0 

Infiltration, 
runoff, peaks 

Hydrologic 
process 0 0 3 5 3 5 3 5 6 8 

Riparian 
Shade Riparian shade 0 0 0 2 0 2 0 2 0 3 

Summary 

LWD 
Recruitment Acting LWD 0 0 2 2 2 2 2 2 3 3 

Fish passage Habitat 
availability 0 0 1 1 1 1 1 1 2 2 

 
Habitat Quality Channel 

Dimensions 0 0 2 2 2 2 2 2 3 3 

TOTAL 0 0 -1 14 -1 14 -1 14 2 23 
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