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1.  Introduction 
The purpose of this report is to evaluate and disclose the impacts of the Upper Truckee River 
Sunset Stables Reach Restoration Project (Proposed Project) on the habitat of the thirteen (13) 
Management Indicator Species (MIS) identified in the Forest (NF) Land and Resource 
Management Plan (LRMP) (USDA 1988) as amended by the Sierra Nevada Forests Management 
Indicator Species Amendment (SNF MIS Amendment) Record of Decision (USDA December 
2007).  This report documents the effects of the proposed action and alternatives on the habitat of 
selected project-level MIS.  Detailed descriptions of the Proposed Project alternatives are found 
in the Project Draft Environmental Compliance Document, from which this document in tiered. 
Figure 1 shows the Proposed Project area, and Figure 2 shows components of the Proposed 
Project.  
 
MIS are animal species identified in the SNF MIS Amendment Record of Decision (ROD) 
signed December 14, 2007, which was developed under the 1982 National Forest System Land 
and Resource Management Planning Rule (1982 Planning Rule) (36 CFR 219). Guidance 
regarding MIS set forth in the Lake Tahoe Basin Management Unit LRMP as amended by the 
2007 SNF MIS Amendment ROD directs Forest Service resource managers to (1) at project 
scale, analyze the effects of proposed projects on the habitat of each MIS affected by such 
projects, and (2) at the bioregional scale, monitor populations and/or habitat trends of MIS, as 
identified in the Lake Tahoe Basin Management Unit LRMP as amended. 
 
 
1.a.  Direction Regarding the Analysis of Project-Level Effects on MIS Habitat 
 
Project-level effects on MIS habitat are analyzed and disclosed as part of environmental analysis 
under the National Environmental Policy Act (NEPA).  This involves examining the impacts of 
the proposed project alternatives on MIS habitat by discussing how direct, indirect, and 
cumulative effects will change the habitat in the analysis area.   
 
These project-level impacts to habitat are then related to broader scale (bioregional) population 
and/or habitat trends.  The appropriate approach for relating project-level impacts to broader 
scale trends depends on the type of monitoring identified for MIS in the LRMP as amended by 
the SNF MIS Amendment ROD.  Hence, where the Lake Tahoe Basin Management Unit LRMP 
as amended by the SNF MIS Amendment ROD identifies distribution population monitoring for 
an MIS, the project-level habitat effects analysis for that MIS is informed by available 
distribution population monitoring data, which are gathered at the bioregional scale.  The 
bioregional scale monitoring identified in the Lake Tahoe Basin Management LRMP, as 
amended, for MIS analyzed for the Proposed Project is summarized in Section 3 of this report. 
 
Adequately analyzing project effects to MIS generally involves the following steps: 

□ Identifying which habitat and associated MIS that would be either directly or indirectly 
affected by the project alternatives; these MIS are potentially affected by the project. 

□ Summarizing the bioregional-level monitoring identified in the LRMP, as amended, for 
this subset of MIS. 

□ Analyzing project-level effects on MIS habitat for this subset of MIS.   
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□ Discussing bioregional scale habitat and/or population trends for this subset of MIS.  
□ Relating project-level impacts on MIS habitat to habitat and/or population trends at the 

bioregional scale for this subset of MIS. 
 
These steps are described in detail in the Pacific Southwest Region’s draft document “MIS 
Analysis and Documentation in Project-Level NEPA, R5 Environmental Coordination” (USDA 
Forest Service 2006).  This Management Indicator Species (MIS) Report documents application 
of the above steps to select and analyze MIS for the Proposed Project. 
 
 
1.b.  Direction Regarding Monitoring of MIS Population and Habitat Trends at the 
Bioregional Scale.    
The bioregional scale monitoring strategy for the Lake Tahoe Basin Management Unit MIS is 
found in the Sierra Nevada Forests Management Indicator Species Amendment (SNF MIS 
Amendment) Record of Decision (ROD) of 2007.  Bioregional scale habitat monitoring is 
identified for all twelve of the terrestrial MIS.  In addition, bioregional scale population 
monitoring, in the form of distribution population monitoring, is identified for all of the 
terrestrial MIS except for the greater sage-grouse.   For aquatic macroinvertebrates, the 
bioregional scale monitoring identified is Index of Biological Integrity and Habitat.  The current 
bioregional status and trend of populations and/or habitat for each of the MIS is discussed in the 
Sierra Nevada Forests Bioregional Management Indicator Species (SNF Bioregional MIS) 
Report (USDA Forest Service 2008). 
 
●   MIS Habitat Status and Trend.    
All habitat monitoring data are collected and/or compiled at the bioregional scale, consistent with 
the LRMP as amended by the 2007 SNF MIS Amendment ROD (USDA Forest Service 2007). 
 
Habitats are the vegetation types (for example, early seral coniferous forest) or ecosystem 
components (for example, snags in green forest) required by an MIS for breeding, cover, and/or 
feeding.  MIS for the Sierra Nevada National Forests represent 10 major habitats and 2 
ecosystem components (USDA Forest Service 2007), as listed in Table 1.  These habitats are 
defined using the California Wildlife Habitat Relationship (CWHR) System (CDFG 2005).  The 
CWHR System provides the most widely used habitat relationship models for California’s 
terrestrial vertebrate species.  It is described in detail in the SNF Bioregional MIS Report (USDA 
Forest Service 2008).   
 
Habitat status is the current amount of habitat on the Sierra Nevada Forests.  Habitat trend is the 
direction of change in the amount or quality of habitat over time.  The methodology for assessing 
habitat status and trend is described in detail in the SNF Bioregional MIS Report (USDA Forest 
Service 2008).   
 
●   MIS Population Status and Trend.   
All population monitoring data are collected and/or compiled at the bioregional scale, consistent 
with the LRMP as amended by the 2007 SNF MIS Amendment ROD (USDA Forest Service 
2007).  The information is presented in detail in the 2008 SNF Bioregional MIS Report (USDA 
Forest Service 2008). 
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Population monitoring strategies for MIS of the Lake Tahoe Basin Management Unit are 
identified in the 2007 Sierra Nevada Forests Management Indicator Species (SNF MIS) 
Amendment ROD (USDA Forest Service 2007).  Population status is the current condition of the 
MIS related to the population monitoring data required in the 2007 SNF MIS Amendment ROD 
for that MIS.  Population trend is the direction of change in that population measure over time. 
 
There are a myriad of approaches for monitoring populations of MIS, from simply detecting 
presence to detailed tracking of population structure (USDA Forest Service 2001, Appendix E, 
page E-19).   A distribution population monitoring approach is identified for all 12 of the 
terrestrial MIS in the 2007 SNF MIS Amendment, except for the greater sage-grouse (USDA 
Forest Service 2007).  Distribution population monitoring consists of collecting presence data for 
the MIS across a number of sample locations over time.  Presence data are collected using a 
number of direct and indirect methods, such as surveys (population surveys), bird point counts, 
tracking number of hunter kills, counts of species sign (such as deer pellets), and so forth.  The 
specifics regarding how these presence data are analyzed to track changes in distribution over 
time vary by species and the type of presence data collected.  These are addressed for each MIS 
in the SNF Bioregional MIS Report (USDA Forest Service 2008).     
 
●   Aquatic Macroinvertebrate Status and Trend.   
For aquatic macroinvertebrates, condition and trend is determined by analyzing 
macroinvertebrate data using the predictive, multivariate River Invertebrate Prediction And 
Classification System (RIVPACS) to determine whether the macroinvertebrate community has 
been impaired relative to reference condition within perennial water bodies.  This monitoring 
consists of collecting aquatic macroinvertebrates and measuring stream habitat features 
according to the Stream Condition Inventory (SCI) manual (Frazier et al. 2005).  Evaluation of 
the condition of the biological community is based upon the “observed to expected” (O/E) ratio, 
which is a reflection of the number of species observed at a site versus the number expected to 
occur there in the absence of impairment. Sites with a low O/E scores have lost many species 
predicted to occur there, which is an indication that the site has a lower than expected richness of 
sensitive species and is therefore impaired.  
 
 
2. Selection of Project level MIS 
 
Management Indicator Species (MIS) for the Lake Tahoe Basin Management Unit are identified 
in the 2007 Sierra Nevada Forests Management Indicator Species (SNF MIS) Amendment 
(USDA Forest Service 2007). The habitats and ecosystem components and associated MIS 
analyzed for the Proposed Project were selected from this list of MIS, as indicated in Table 1.  In 
addition to identifying the habitat or ecosystem components (1st column), the CWHR type(s) 
defining each habitat/ecosystem component (2nd column), and the associated MIS (3rd column), 
the Table discloses whether or not the habitat of the MIS is potentially affected by the Proposed 
Project (4th column). The vegetation communities present in the Proposed Project area are 
quantified in Table 2.  
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Table 1.  Selection of MIS for Project-Level Habitat Analysis for the Proposed Project. 
Habitat or Ecosystem 

Component 
CWHR Type(s) defining the 

habitat or ecosystem 
component1 

Sierra Nevada Forests 
Management Indicator 

Species 
Scientific Name 

Category 
for  

Project 
Analysis 2 

Riverine & Lacustrine Riverine, and lacustrine or lake. Aquatic macroinvertebrates3 3 
Riparian Montane Riparian, and valley 

foothill, open canopy deciduous 
woodland with shrubs. 

Yellow warbler 
Dendroica petechia 

1 

Wet Meadow Wet meadow, freshwater 
emergent wetland. 

Pacific tree frog 
Pseudacris regilla 

3 

Early Seral Coniferous Forest Ponderosa pine, Sierran mixed 
conifer, white fir, red fir, and 
eastside pine. Tree size 1,2,and 3, 
all canopy closures 

Mountain quail 
Oreortyx pictus 

1 

Mid Seral Coniferous Forest Ponderosa pine, Sierran mixed 
conifer, white fir, red fir, and 
eastside pine. Tree size 4, all 
canopy closures. 

Mountain quail 
Oreortyx pictus 

1 

Late Seral Open Canopy 
Coniferous Forest 

Ponderosa pine, Sierran mixed 
conifer, white fir, red fir, and 
eastside pine. Tree size 5. Sparse 
to open canopy. 

Sooty (Blue) grouse  
Dendragapus obscurus 

1 

Late Seral Closed Canopy 
Coniferous Forest 

Ponderosa pine, Sierran mixed 
conifer, white fir, and red fir. Tree 
size 5 and 6. Moderate to dense 
canopy closures. 

California spotted owl 
Strix occidentalis 
occidentalis 

1 

American marten 
Martes americana 
Northern flying squirrel 
Glaucomys sabrinus 

Snags in Green Forest Medium and large snags in green 
forest. 

Hairy woodpecker 
Picoides villosus 

1 

Snags in Burned Forest Medium and large snags in forest 
burned by a stand-replacing fire. 

Black-backed woodpecker 
Picoides arcticus 

1 

1 All California wildlife habitat relationship size classes and canopy closures are included (Mayer and Laudenslayer, 
1988). dbh = diameter at breast height. Tree size classes and canopy closure classifications are:  
1 = Seedling less than 1" dbh.  S = Sparse cover, 10 to 24% canopy closure.  
2 = Sapling from 1" to 5.9" dbh.  P = Open cover, 25 to 39% canopy closure.  
3 = Pole from 6" to 10.9" dbh.  M = Moderate cover, 40 to 59% canopy closure.  
4 = Small tree from 11" to 23.9" dbh.  D = Dense cover, 60 to 100% canopy closure.  
5 = Medium to large tree over 24" dbh.  
6 = Multi-layered tree in pine and Sierran mixed conifer.  

2 Category of management indicator species habitat for Project analysis:  
1 = Habitat is not in or adjacent to the Project area, and would not be affected by the Project.  
2 = Habitat is in or adjacent to Project area, but would not be directly or indirectly affected by the Project.  
3 = Habitat would be directly or indirectly affected by the Project.  

3 Aquatic macroinvertebrates include worms, clams, snails, shrimp, crayfish, caddisflies, stoneflies, diving beetles, 
and other invertebrates that are highly sensitive to changes in water quality and condition of aquatic habitat. The 
index of biotic integrity was last monitored at 17 sites in the Lake Tahoe basin from 2000-2001. The ratio of 
observed to expected macroinvertebrate species = 0.89, which is a very good score of aquatic sensitive species 
richness (Sierra Nevada Forests bioregional management indicator species report, January 2008).  



USFS LTBMU   Upper Truckee River  
Management Indicator Species Report  Sunset Stables Reach Restoration Project  

 

 5 February 23, 2010 revised November 12, 2010 

Riparian, early seral coniferous forest, mid seral coniferous forest, late seral open canopy coniferous 
forest, late seral closed canopy coniferous forest, snags in green forest, and snags in burned forest 
will not be analyzed further in this document. These habitats, as defined in this document, do not 
occur in the project area. 

Table 2.  Vegetation Communities and Land Cover in the Project Area. 
Cover Type Acreage Percent of Total 

(%) 
Aspen Riparian Forest 0.8 0.27% 
Big Sagebrush Scrub 8.2 2.79% 
Developed 4.1 1.39% 
Jeffrey Pine Forest 65.8 22.34% 
Jeffrey Pine/Fir Forest 23.3 7.91% 
Jeffrey Pine Forest associated with Urban Development 0.1 0.03% 
Lodgepole Pine Forest 55.2 18.74% 
Montane Riparian Scrub 18 6.11% 
Open Ground 4.0 1.36% 
Ruderal 6.1 2.06% 
Water 10.7 3.64% 
Wet Montane Meadow 98.3 33.36% 
Total 294.6 100% 
Source: El Dorado County 2003 and California Tahoe Conservancy 

 
 
The MIS whose habitat would be either directly or indirectly affected by the Proposed Project, 
identified as Category 3 in Table 1, are carried forward in this analysis, which will evaluate the 
direct, indirect, and cumulative effects of the proposed action and alternatives on the habitat of 
these MIS.  The MIS selected for project-level MIS analysis for the Proposed Project are: aquatic 
macroinvertebrates and Pacific tree frog (Pseudacris regilla).  
 
 
3. Bioregional Monitoring Requirements for MIS Selected for Project-Level 
Analysis 
 
3.a.  MIS Monitoring Requirements. 
 
The Sierra Nevada Forests Management Indicator Species (SNF MIS) Amendment (USDA 
Forest Service 2007) identifies bioregional scale habitat and/or population monitoring for the 
Management Indicator Species for ten National Forests, including the Lake Tahoe Basin 
Management Unit (USDA Forest Service 2007).  The habitat and/or population monitoring 
requirements for Lake Tahoe Basin Management Unit MIS are described in the Sierra Nevada 
Forests Bioregional Management Indicator Species (SNF Bioregional MIS) Report (USDA 
Forest Service 2008) and are summarized below for the MIS being analyzed for the Proposed 
Project.  The applicable habitat and/or population monitoring results are described in the SNF 
Bioregional MIS Report (USDA Forest Service 2008). 
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Habitat monitoring at the bioregional scale is identified for all the habitats and ecosystem 
components, including the following analyzed for the Proposed Project:  Riverine/ lacustrine; 
riparian; wet meadow; late seral closed canopy coniferous forest; and snags in green forest. 
 
Population monitoring at the Bioregional Scale for aquatic macroinvertebrates: Index of 
Biological Integrity (IBI) and habitat condition and trend are measured by tracking the condition 
and trend of a representative community of aquatic macroinvertebrates (aquatic insects, snails, 
shrimps, worms, etc.) and measurement of physical habitat attributes.  
 
Population monitoring at the bioregional scale for Pacific tree frog: Distribution population 
monitoring consists of collecting presence data for the MIS across a number of sample locations 
over time (also see USDA Forest Service 2001, Appendix E). 
 
 
3.b.  How MIS Monitoring Requirements are Being Met. 
Habitat and/or distribution population monitoring for all MIS is conducted at the Sierra Nevada 
scale.  Refer to the SNF Bioregional MIS Report (USDA Forest Service 2008) for details by 
habitat and MIS.   
 
 
4. Description of Proposed Project. 
 
The Proposed Project would restore natural function to the Sunset Stables Reach of the UTR by 
constructing a new river channel that is geomorphically stable under the current hydrologic 
conditions, is hydrologically connected to the adjacent floodplain, and exhibits desirable aquatic 
habitat features (Figure 2).  In addition, the former Sunset Stables site would be revegetated with 
native vegetation to reduce erosion and sedimentation into the UTR.   
 
The proposed restoration activities would result in a channel width, depth, and sinuosity pattern 
more consistent with the current flow and sediment transport needs of the river.  This would be 
accomplished primarily through new channel construction, and would also involve abandoning, 
filling, and revegetating the existing eroding and incised channel.  The newly constructed 
channel would be smaller (narrower and shallower) than the existing channel and would be 
designed to be more resistant to erosion by improving streambank stability and incorporating 
more variable channel bed substrate.   
 
The streambanks of the new channel would be stabilized with sod blocks, riparian vegetation 
planting, and/or large wood and rock placement.  As a result, sediment production from 
streambank erosion would be reduced, thereby decreasing the sediment contributions to Lake 
Tahoe from this source.  Additionally, the restored channel would sustain coarser substrate in 
riffles and provide a stream habitat more conducive to the production of native fish species.  
Some portions of the Sunset Stables Reach channel would stay in their existing location and act 
as transition zones and/or grade control structures between upstream and downstream reaches. 
 



USFS LTBMU   Upper Truckee River  
Management Indicator Species Report  Sunset Stables Reach Restoration Project 

  February 23, 2010 revised November 12, 2010 7 

The reduced channel size (i.e. width and depth) would also result in more frequent overbank 
flooding (every year or two), depositing more sediment and nutrients onto the floodplain rather 
than transporting them downstream and to Lake Tahoe.  The reduced channel depth would raise 
the bed elevation, and would in turn raise the groundwater table in the adjacent meadow.  This 
would benefit the wet meadow vegetation and improve the riparian and meadow habitat quality.  
Several resources would benefit from the proposed channel and floodplain restoration, including; 
water quality, terrestrial and aquatic wildlife species, and terrestrial (riparian and meadow) and 
aquatic vegetation. 
 
The Proposed Project would involve: 

• Constructing approximately 12,000 feet of new channel within the Sunset Stables Reach 
of the Upper Truckee River (replacing nearly all of Reach 5 and much of Reach 6). 

• Planting and temporarily irrigating native riparian vegetation along both sides of the new 
channel (approximately 24,000 feet). 

• Creating floodplain features such as willow clumps that enhance suitable habitat for key 
wildlife and plant species (approximately 20 acres distributed across the Proposed Project 
area). 

• Removing conifers in and adjacent to the newly constructed channel and along access 
road where necessary (approximately 20 acres of conifer removal throughout the 
Proposed Project area). 

• Using a combination of excavated soil from the new channel alignment and possibly 
imported soil to partially fill the existing oversized channel, and revegetating the 
disturbed area with native riparian plant species (majority of the abandoned channel 
would be filled and revegetated in this way). 

• Installing grade control structures at the upstream and downstream ends of the reach, 
redirecting flow into the new channel, and blocking off the existing channel to prevent 
recapture. 

In order to minimize potential impacts on existing infrastructure, the alignment of the new 
channel was designed to avoid water and sewer pipelines.  The South Tahoe Public Utilities 
District (STPUD) holds easements for location and access to its sanitary sewer collector lines 
(gravity-fed), water line (pressurized line), and back-up effluent export line (also called “force 
main export line”) on the Proposed Project area.  The main collector line and the back-up 
effluent export line run along the eastern side of the meadow and cross the river where the river 
channel runs east across the meadow (Figure 2).  Several gravity sewer lines and the water line 
also cross the river channel. 

The Proposed Project would be constructed in two phases to accommodate constraints in land 
ownership, funding and construction: Reach 5 (LTBMU and Conservancy lands) and Reach 6 
(Conservancy land). At this time, Reach 5 is anticipated to be constructed first, followed after at 
least one year by Reach 6 construction. Each phase would last approximately three to four years 
in order to allow sufficient time for the new channel and floodplain to establish vegetation for the 
Upper Truckee River.  Figure 2 shows the location of access roads and potential areas for staging 
and dewatering.  The construction sequence is as follows: 
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Year One In Reach 5 only, lower the buried STPUD water and backup effluent export 
lines where the new channel will cross them so as not to compromise the 
integrity of the buried utilities. This will be completed prior to starting the 
construction of the new channel. 

Year Two Excavate the new channel in the selected reach.  Plant with native riparian 
vegetation and install irrigation.  

Year Three Allow the new channel to “season” and continue irrigation to establish 
riparian vegetation (only if necessary in Reach 5). 

Year Four Construct the crossings of the existing channel and new channel, and the tie-
ins to the upstream and downstream ends of the Proposed Project reach. 
Connect the new channel to river flow in the fall.  Monitor performance of 
banks.  Backfill the old channel, recontour and revegetate.  

This phasing of project implementation reduces potential cumulative impacts of having adjacent 
reaches exposed during the same year. Depending on the start date of Reach 6 construction, the 
Proposed Project could be completed in 4-7 years. 

 
 
5.  Effects of Proposed Project on the Habitat for the Selected Project-Level MIS. 
 
The following section documents the analysis for the following ‘Category 3’ species:  aquatic 
macroinvertebrates and Pacific tree frog. The analysis of the effects of the Proposed Project on 
the MIS habitat for the selected project-level MIS is conducted at the project scale. The analysis 
used habitat information obtained from the following reports (report findings are described in 
further detail in the BA/BE): 
 
 Final Existing Conditions Report, July 2004 (CTC 2004) 

 Final Aquatic Resources Report, October 2005 (CTC 2005a) 

 Amended Final Plant Communities and Special-Status Plant Species Report, November 2005 
(CTC 2005b) 

 Final Aquatic Vegetation Survey Report and Fish Distribution and Abundance Report, 
October 2007 (CTC 2007b) 

 Final Western Pearlshell Mussel Survey Report, October 2007 (CTC 2007c) 

 Final Amphibian and Reptile Survey Report, October 2007 (CTC 2007d) 

Detailed information on the MIS is documented in the SNF Bioregional MIS Report (USDA 
Forest Service 2008), which is hereby incorporated by reference. Cumulative effects at the 
bioregional scale are tracked via the SNF MIS Bioregional monitoring, and detailed in the SNF 
Bioregional MIS Report.  
 
Lacustrine/Riverine Habitat (Aquatic Macroinvertebrates)   
 
Habitat/Species Relationship  
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Aquatic or Benthic Macroinvertebrates (BMI) were selected as the MIS for riverine and 
lacustrine habitat in the Sierra Nevada.  They have been demonstrated to be very useful as 
indicators of water quality and aquatic habitat condition (Resh and Price 1984; Karr et al. 1986; 
Hughes and Larsen 1987; Resh and Rosenberg 1989).  They are sensitive to changes in water 
chemistry, temperature, and physical habitat; aquatic factors of particular importance are:  flow, 
sedimentation, and water surface shade. 
 
Project-level Effects Analysis – Lacustrine/Riverine Habitat 
 

Habitat Factor(s) for the Analysis:  Flow; Sedimentation; and Water surface shade.  

Current Condition of the Habitat Factor(s) in the Proposed Project Area: The Upper 
Truckee River is the principal hydrologic feature within the Proposed Project area. 
Streamflow varies greatly among years and across seasons in a pattern typical of 
unregulated snowmelt rivers in the Sierra Nevada.  Peak runoff occurs between May and 
June (~200-500 cubic feet per second [cfs]), while seasonal low flow takes place between 
July and November (<25 cfs).  Extremely high runoff can occur with rain-on-snow 
events, with flows ranging as high as 1,700 to 3,200 cfs. 

Aquatic habitat in the Sunset Reach, as mapped in 2004, is predominantly flowing water 
composed of riffles, runs and pools (CTC 2005a). A few backwater areas and side 
channels may contain standing water seasonally. The substrate is dominated by sands and 
small gravel. The gravel is often a thin veneer over hardpan clay or embedded with sand 
and is poor habitat for benthic macroinvertebrates or substrate-spawning fish such as 
trout. Some sections of Reach 5 have eroded down to the clay hardpan with overlying 
silts. Additionally, water temperature fluctuations may be extreme during summer. 
Aquatic habitat conditions are fair to poor due to homogenous channel conditions (i.e. too 
few pools and riffles), lack of riparian vegetation, limited substrate quality, lack of cover 
(e.g., undercut banks), actively eroding banks, and limited depth during the summer low 
flow period. Many of these attributes are a result of an incised channel.  

 
Direct and Indirect Effects to Habitat.  The Proposed Project will have a direct 
beneficial effect on riverine and lacustrine habitat because it will reduce erosion, 
sedimentation, and nutrient loading in those habitats. The Proposed Project will enhance 
instream habitat by creating a new, more geomorphically suitable channel (approximately 
12,000 linear feet), restoring riparian vegetation on banks, and installing habitat features. 
 
The Proposed Project will have an adverse direct short-term effect on riverine habitat due 
to abandonment and fill of the former channel (approximately 11,150 feet) and 
construction impacts. The Proposed Project will not have any adverse direct effect on 
lacustrine habitat. The Proposed Project is not near Lake Tahoe and construction will not 
occur in or near the lake. 
 
Construction could cause adverse indirect short-term effects on riverine or lacustrine 
habitat, but mitigation measures (found in the Draft Environmental Compliance 
Document prepared for the Proposed Project) will reduce or eliminate any such effects. 
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Cumulative Effects to Habitat in the Proposed Project Area. Given that all other projects in 
the Tahoe Basin are subject to environmental regulation and review, and are required to 
implement BMPs and mitigation measures, the overall cumulative effects on lacustrine 
and riverine habitat would be insignificant, or as in the case of EIP projects, beneficial. 

 
Cumulative Effects Conclusion: Cumulative effects to riverine habitat in the Upper 
Truckee River would be beneficial. Cumulative effects to lacustrine habitat would be 
beneficial and could be significant, considering all other water-quality improvement 
efforts in the Lake Tahoe Basin. 

 
Summary of Aquatic Macroinvertebrate Status and Trend at the Bioregional Scale 
The Lake Tahoe Basin Management Unit LRMP (as amended by the SNF MIS Amendment) 
requires bioregional-scale Index of Biological Integrity and Habitat monitoring for aquatic 
macroinvertebrates; hence, the lacustrine and riverine effects analysis for the Proposed Project 
must be informed by these monitoring data.  The sections below summarize the Biological 
Integrity and Habitat status and trend data for aquatic macroinvertebrates.  This information is 
drawn from the detailed information on habitat and population trends in the Sierra Nevada 
Forests Bioregional MIS Report (USDA Forest Service 2008), which is hereby incorporated by 
reference. 
 

Habitat and Index of Biological Integrity Status and Trend.  Aquatic habitat has been 
assessed using Stream Condition Inventory (SCI) data collected since 1994 (Frasier et al. 
2005) and habitat status information from the Sierra Nevada Ecosystem Project (SNEP) 
(Moyle and Randall 1996).  Index of Biological Integrity is assessed using the River 
Invertebrate Prediction and Classification System (RIVPACS) and macroinvertebrate 
data collected since 2000 (see USDA Forest Service 2008, Table BMI-1).  These data 
indicate that the status and trend in the RIVPACS scores is stable.   
 

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Aquatic 
Macroinvertebrates Habitat Trend.  It is predicted that the change in flow, sedimentation, and 
shade caused by the Proposed Project will have a beneficial effect on the existing trend in the 
habitat and aquatic macroinvertebrates across the Sierra Nevada bioregion. The project will 
reduce erosion by increasing streambank stability and restoring riparian vegetation, thereby 
improving water quality and enhancing aquatic and riparian habitat.  Additionally, the restored 
channel will sustain a gravel substrate in riffles and provide a stream habitat more conducive to 
the production of native fish species and macroinvertebrates. 
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Wet Meadow Habitat (Pacific tree frog)   
 
Habitat/Species Relationship. 
The Pacific tree frog was selected as an MIS for wet meadow habitat in the Sierra Nevada.   This 
broadly distributed species requires standing water for breeding; tadpoles require standing water 
for periods long enough to compete aquatic development, which can be as long as 3 or more 
months at high elevations in the Sierra Nevada (CDFG 2005).  During the day during the 
breeding season, adults take cover under clumps of vegetation and surface objects near water; 
during the remainder of the year, they leave their breeding sites and seek cover in moist niches in 
buildings, wells, rotting logs or burrows (ibid). 
 
Project-level Effects Analysis – Wet Meadow Habitat  
 

Habitat Factor(s) for the Analysis:  (1) Acres of wet meadow habitat [CWHR wet 
meadow (WTM) and freshwater emergent wetland (FEW)].  (2) Acres with changes in 
CWHR herbaceous height classes [short herb (<12”), tall herb (>12”)]. (3) Acres with 
changes in CWHR herbaceous ground cover classes (Sparse=2-9%; Open=10-39%; 
Moderate=40-59%; Dense=60-100%). (4) Changes in meadow hydrology. 
 
Current Condition of the Habitat Factor(s) in the Proposed Project Area:  The 
predominant plant community in the Proposed Project area is wet montane meadow (98.3 
acres). This plant community is in poor condition along the Upper Truckee River, with 
only minimal regeneration of meadow vegetation.  This is attributed to river 
channelization, historic grazing, timber harvesting, and the airport.  Much of the wet 
montane meadow in the Proposed Project area seems to be in transition toward dry 
montane meadow.  Further, lodgepole pine are encroaching on the meadow, a trend seen 
in other Sierra meadows. 

 
Direct and Indirect Effects to Habitat.   Although part of the Proposed Project occurs 
within wet meadow habitat, it will not result in an adverse change in any of the key 
habitat factors.  
 
The Proposed Project will have a direct beneficial effect on wet meadow habitat because 
it will reconnect overbank flows to the meadow and raise the groundwater elevation, 
thereby increasing soil moisture levels.  Wetter conditions would benefit wet meadow 
plant species and discourage encroachment by lodgepole pine and other upland species.   
 
Construction would cause adverse short-term effects on portions of the wet meadow 
habitat (access roads, new channel excavation). Meadow habitat disturbed during channel 
restoration would be actively revegetated using native stocks, thereby reducing or 
eliminating any such effects. 
 
Cumulative Effects to Habitat in the Proposed Project Area.  Given that all other projects 
in the Tahoe Basin are subject to environmental regulation and review, and are required 
to implement BMPs and mitigation measures, the overall cumulative effects on wet 
meadow habitat would be insignificant, or as in the case of EIP projects, beneficial. 
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Cumulative Effects Conclusion: Cumulative direct and indirect effects to wet meadow 
habitat in the Proposed Project area (and vicinity) would be beneficial but insignificant 
and would not alter the existing trend in the habitat. 

 
Summary of Pacific Tree Frog Status and Trend at the Bioregional Scale 
The NF LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale habitat and 
distribution population monitoring for the Pacific tree frog; hence, the wet meadow effects 
analysis for the Proposed Project must be informed by both habitat and distribution population 
monitoring data.  The sections below summarize the habitat and distribution population status 
and trend data for the Pacific tree frog.  This information is drawn from the detailed information 
on habitat and population trends in the SNF Bioregional MIS Report (USDA Forest Service 
2008), which is hereby incorporated by reference. 
 

Habitat Status and Trend.  There are currently 66,000 acres of wet meadow habitat on 
National Forest System lands in the Sierra Nevada.  Within the last decade, the trend is 
stable.   
 
Population Status and Trend.   Since 2002, the Pacific tree frog has been monitored on 
the Sierra Nevada forests as part of the Sierra Nevada Forest Plan Amendment (SNFPA) 
monitoring plan (USDA Forest Service 2006, Brown 2008).  These data indicate that 
Pacific tree frog continues to be present at these sample sites, and that the distribution of 
Pacific tree frog populations in the Sierra Nevada is stable.   
 

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Pacific Tree Frog 
Trend.  The change in herbaceous CWHR height class in wet meadow habitat in the Proposed 
Project area will not alter the existing trend in the habitat, nor will it lead to a change in the 
distribution of Pacific tree frogs across the Sierra Nevada bioregion. 
 
 
References Cited 
Brown, C. 2008.  Summary of Pacific Treefrog (Pseudacris regilla) Occupancy in the Sierra Nevada within the 

range of the Mountain Yellow-legged Frog (Rana muscosa).  Sierra Nevada Amphibian Monitoring Program 
draft assessment, January 18, 2008. 

CDFG (California Department of Fish and Game).  2005. California Department of Fish and Game and California 
Interagency Wildlife Task Group.  California Wildlife Habitat Relationships (CWHR) version 8.1.  personal 
computer program. Sacramento, California. On-Line version.  
http://www.dfg.ca.gov/biogeodata/cwhr/cawildlife.asp. (Accessed:  January 3, 2008). 

CTC 2004.  Final Draft: Existing Conditions Report for the Sunset Stables Restoration and Resource Management 
Plan Project. Prepared by ENTRIX, Inc., Sacramento, CA, South Lake Tahoe, CA. July 2004 

CTC 2005a, Final Aquatic Resources Report for the Sunset Stables Restoration and Resource Management Plan 
Project. Prepared by ENTRIX, Inc., Sacramento, CA, South Lake Tahoe, CA. October 2005 

CTC 2005b.  Amended Final Plant Communities and Special-Status Plant Species Report for the Sunset Stables 
Restoration and Resource Management Plan Project. Prepared by ENTRIX, Inc., Sacramento, CA, South Lake 
Tahoe, CA. November 2005. 

 



USFS LTBMU   Upper Truckee River  
Management Indicator Species Report  Sunset Stables Reach Restoration Project 

  February 23, 2010 revised November 12, 2010 13 

CTC 2007c Final Western Pearlshell Mussel Survey Report. Prepared by ENTRIX, Inc., Sacramento, CA, South 
Lake Tahoe, CA. October 2007. 

CTC 2007d Final Amphibian and Reptile Survey Report. Prepared by ENTRIX, Inc., Sacramento, CA, South Lake 
Tahoe, CA. October 2007. 

Frazier J.W, K.B. Roby, J.A. Boberg, K. Kenfield, J.B. Reiner, D.L. Azuma6, J.L. Furnish, B.P. Staab, S.L. Grant 
2005. Stream Condition Inventory Technical Guide. USDA Forest Service, Pacific Southwest Region - 
Ecosystem Conservation Staff. Vallejo, CA. 111 pp. 

Hughes, R.M. and D.P. Larsen. 1987. Ecoregions: an approach to surface water protection. Journal of the Water 
Pollution Control Federation 60:486-493. 

Karr, J.R., K.D. Fausch, P.L. Angermeier, P.R. Yant, and I.J. Schlosser. 1986. Assessing biological integrity in 
running waters: a method and its rationale. Illinois Natural History Survey Special Publication 5, Champaign, 
IL. 

Mayer, K.E., and W.F. Laudenslayer, eds.  1988.  A Guide to Wildlife Habitats of California. California Department 
of Forestry and Fire Protection, Sacramento, CA.  166pp.  

Moyle, P.B., and P. J. Randall. 1996.  Biotic integrity of watersheds.  Pages 975-985 in Sierra Nevada Ecosystem 
Project: final report to Congress.  Volume II. Assessments, commissioned reports, and background information.  
Centers for Water and Wildland Resources, University of California, Davis. 

Resh, V.H. and D.G. Price. 1984. Sequential sampling: a cost-effective approach for monitoring benthic 
macroinvertebrates in environmental impact assessments.  Environmental Management 8:75-80. 

Resh, V.H. and D.M. Rosenberg. 1989. Spatial-temporal variability and the study of aquatic insects. Canadian 
Entomologist 121:941-963. 

USDA Forest Service.  2001.  Sierra Nevada Forest Plan Amendment Final Environmental Impact Statement.  
Forest Service, Pacific Southwest Region.  January 2001.  

USDA Forest Service.  2006.  Sierra Nevada forest plan accomplishment monitoring report for 2005.  USDA Forest 
Service, Pacific Southwest Region R5-MR-000.  12pp. 

USDA Forest Service.  2007.  Record of Decision, Sierra Nevada Forests Management Indicator Species 
Amendment.  U.S. Forest Service, Pacific Southwest Region.  December, 2007.  18pp. 

USDA Forest Service.  2008.  Sierra Nevada Forests Bioregional Management Indicator Species (MIS) Report:   
Life history and analysis of Management Indicator Species of the 10 Sierra Nevada National Forests:  Eldorado, 
Inyo, Lassen, Modoc, Plumas, Sequoia, Sierra, Stanislaus, and Tahoe National Forests and the Lake Tahoe 
Basin Management Unit.  Pacific Southwest Region, Vallejo, CA.  January 2008.  

 



 



Pi
on

ee
r T

ra
il

Em
erald B

ay R
d.

50

LA
KE

 T
A

H
O

E 
A

IR
PO

RT

Former site of horse stable
and related buildings

 

 
 

 

22000

19000

16000

17000

21000

20000

28000

18000

24000

27000

23000

25000

26000

14000 15000
Lake
Tahoe

NEVADA
CALIFORNIA

Z:\GIS\Entrix\3089102_SunsetStables\map\mxd\EA\SS_ProjectArea_11i17i.mxd

1000-foot River Station

Project Boundary

Parcel Boundary

Upper Truckee River
Upper Truckee River Sunset Stables Reach Restorat ion Project

500 0 500250
Feet

Projection:  California Stateplane, Zone 2
Datum: NAD 83 4/6/10

Project Area

Figure  1

R
ea

ch
 5

Rea
ch

 6



 



Emerald Bay Rd.

50

Pio
ne

er 
Tra

il

SO
UT

H L
AK

E T
AH

OE
 AI

RP
OR

T

ON
NO

NT
IO

GA

WA
SH

OA
N

TH
UN

DERBIRD

BO
RE

N

TA
BI

RA

PO
NC

A

GL
EN 

EA
GL

ES

B E
L A

IR
E

CHERRY HILLS

GL
EN 

EA
GL

ES

SEMAT

SK
YL

INE

ELKS CLUB

ACOMA

MU
SK

WA
KI

OMAHA

KANSA

NO
TT

AW
AY

HEKPA

MINGWE

WA
VE

RL
Y

PIN
E V

AL
LE

Y
22000

19000

16000

17000

21000

20000

28000

18000

24000

23000

25000

26000

14000 15000

27000

E

G

G

G

G

G

G
G

W

Lake
Tahoe

NEVADA
CALIFORNIA

Z:\GIS\Entrix\3089102_SunsetStables\map\mxd\EA\SS_Prop_Project_Components_11i17i.mxd

1000-foot River Station

Project Boundary
Upper Truckee River

Alignment of Preferred Alternative

Potential Haul Route

Potential Storage/Staging
and/or Dewatering Area

Upper Truckee River Sunset Stables Reach Restoration Project

500 0 500250
Feet

Projection:  California Stateplane, Zone 2
Datum: NAD 83 1/6/10

Proposed Project Components
Figure 2Parcel Boundary

Temporary Railcar Bridge

Backup Effluent Export
Sewer Gravity
Water

Existing Sewer/Water Lines

E
G
W



<<
  /ASCII85EncodePages false
  /AllowPSXObjects true
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 0.76000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /ColorConversionStrategy /sRGB
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 200
  /ColorSettingsFile ()
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<
    /ENU ([Based on 'Default'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 7.0 and later.)
  >>
  /DetectBlends true
  /DetectCurves 0.10000
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 0.76000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 200
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 300
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /WorkingRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXRegistryName (http://www.color.org)
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


