Placer County Water Agency

Middle Fork American River Project

(FERC No. 2079)

DRAFT

Terr 2 - Special-Status Plants
Technical Study Report - 2008
[image: image1.jpg]/ PCWA




Placer County Water Agency

P.O. Box 6570

Auburn, CA  95604

February 2009

Table of Contents 

Page

11.0
Introduction


12.0
Study Objectives


23.0
Study Implementation


23.1
Study Elements Completed


23.1.1
Developed Preliminary Information on Special-Status Plants in the Study Area


23.1.2
Conducted Special-Status Plant Surveys


23.1.3
Developed Final Information on Special-Status Plants in the Study Area


33.2
Variances from the TERR 2 - TSP


33.3
Outstanding Study Elements


33.4
Proposed Modifications to the TERR 2 - TSP


44.0
Extent of Study Area


45.0
Study Approach


45.1
Develop Preliminary Information on Special-Status Plants in the Study Area


55.2
Conduct Special-Status Plant Surveys


55.2.1
Terrestrial Special-Status Plant and Moss Surveys


115.2.2
Aquatic and Riparian Special-Status Plant and Moss Surveys


116.0
Study Results


116.1
Develop Preliminary Information on Special-Status Plants in the Study Area


116.2
Conduct Special-Status Plant Surveys


126.2.1
Terrestrial Special-Status Plant and Moss Surveys


156.2.2
Aquatic and Riparian Special-Status Plant and Moss Surveys


157.0
Literature Cited




List of Tables
Table TERR 2-1.
Existing Project Facilities and Features.

Table TERR 2-2.
Project Recreation Facilities.

Table TERR 2-3.
Dispersed Concentrated Use Areas.
Table TERR 2-4.
Potential Project Betterments.

Table TERR 2-5.
Quantitative Geomorphic and Riparian Sampling Sites.

Table TERR 2-6.
Location of Special-Status Plant Populations at Existing Project Facilities and Features, Project Recreation Facilities, and Dispersed Concentrated Use Areas.
Table TERR 2-7. 
Location of Special-Status Plant Populations in the Study Area around Hell Hole Reservoir for the Existing Project.
Table TERR 2-8.
Location of Special-Status Plant Populations at Potential Project Betterments.
Table TERR 2-9.
Location of Special-Status Plant Populations in the Study Area for Hell Hole Reservoir Associated with the Hell Hole Reservoir Seasonal Storage Increase Betterment.

List of Figures
Figure TERR 2-1.
TERR 2 - TSP Study Objectives and Related Study Elements.

Figure TERR 2-2.
Study Area around Hell Hole Reservoir for the Existing Project.

Figure TERR 2-3.
Study Area for Hell Hole Reservoir Associated with the Hell Hole Reservoir Seasonal Storage Increase Betterment.

List of Maps

Map TERR 2-1.
Location of Quantitative Geomorphic and Riparian Sampling Sites.

Map TERR 2-2.
Location of Special-Status Plant Populations in Relation to Existing Project Facilities and Features, Project Recreation Facilities, and Dispersed Concentrated Use Areas (6 sheets).
Map TERR 2-3.
Location of Special-Status Plant Populations Associated with Potential Project Betterments (5 sheets).

List of Appendices

Appendix A.
Description of Potential Project Betterments.
Appendix B.
Target Special-Status Plant Species for the TERR 2 Special-Status Plant and Moss Surveys.

Appendix C.
Terrestrial, Aquatic, and Riparian Plants and Mosses Identified in the Study Area.
Appendix D.
Photographs of Stebbins’ Phacelia and Typical Habitat in the Study Area.
Appendix E.
California Natural Diversity Database Field Survey Forms.
1.0 Introduction
This report describes surveys conducted by the Placer County Water Agency (PCWA) in accordance with the TERR 2 - Special-Status Plants Technical Study Plan (TERR 2 - TSP) for the Middle Fork American River Project (MFP or Project).  The TERR 2-TSP was included in Supporting Document (SD) H of the Pre-Application Document (PAD) (PCWA 2007).  Specifically, this report provides a detailed description of the methods and results of special-status plant studies completed in 2006-2008.  
For the purposes of this report, a special-status species is defined as any plant species that is granted protection by a federal or state agency.  Federally listed species granted status by the U.S. Fish and Wildlife Service (USFWS) under the Federal Endangered Species Act (ESA) include threatened (FT), endangered (FE), proposed threatened or endangered (FPT, FPE), candidate (FC), or listed species proposed for delisting (FPD).  The U.S. Department of Agriculture - Forest Service (USDA-FS) grants status to Forest Service Sensitive (FSS) plants and mosses, as designated on lists developed by each forest (USDA-FS 2006a and 2006b).
Plant species that are granted status by the California Department of Fish and Game (CDFG) under the California Endangered Species Act (CESA) include state threatened (ST), endangered (SE), rare (SR), and California Species of Special Concern (CSC).  
The California Native Plant Society (CNPS) also maintains a rating system for rare, threatened, or endangered plants in California. Under the California Environmental Quality Act (CEQA), special-status plants include species listed on CNPS Lists 1B and 2.  The ratings included on those lists are: 1B - rare, threatened, or endangered in California and elsewhere, and 2 - rare in California but more common elsewhere.
2.0 Study Objectives
The objectives of the special-status plant studies described in the TERR 2 - TSP are:

· Document special-status plants, fungi, and mosses at existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas identified by stakeholders.  

· Document special-status aquatic and riparian plants and mosses at quantitative geomorphic and riparian sampling sites in bypass reaches and the peaking reach.  

· Document special-status plant species, fungi, and mosses at potential Project betterments, including new facilities, roads, and trails; staging areas and disposal sites; and new inundation areas.

Figure TERR 2-1 shows the TERR 2 - TSP study objectives and the study elements associated with each objective.  It also shows where information developed is documented.  

3.0 Study Implementation
Study elements described in the TERR 2 - TSP were initiated in 2006 and were completed in 2008.  In 2006, existing data on special-status plants and mosses in the study area was compiled.  Field studies to document terrestrial, aquatic, and riparian special-status plants and mosses were conducted in 2006-2008.  Study elements that have been completed are discussed further below.

3.1 Study Elements Completed

3.1.1 Developed Preliminary Information on Special-Status Plants in the Study Area
· Reviewed existing technical data to obtain information on each special-status plant known to occur or potentially occurring in the watershed including status, blooming period or fertile period, habitat, and location of occurrence.
· Developed a list of target special-status plant species to be included in the TERR 2 special-status plant surveys.
· Conducted agency consultation to obtain approval of the target special-status plant species list.
3.1.2 Conducted Special-Status Plant Surveys
· Determined the appropriate timing for conducting field surveys through consultation with the MFP Terrestrial Working Group (TWG) and monitoring of reference populations.
· Conducted field surveys for special-status plants and mosses in the study area at existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas.
· Conducted field surveys for special-status plants and mosses in the study area at potential Project betterments.
· Conducted field surveys for aquatic and riparian special-status plants and mosses at quantitative geomorphic and riparian sampling sites in bypass and peaking reaches.
3.1.3 Developed Final Information on Special-Status Plants in the Study Area 

· Developed tables and maps documenting the location and extent of special-status plants and mosses in the study area at existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas.
· Developed tables and maps documenting the location and extent of special-status plants and mosses in the study area at potential Project betterments.
· Prepared and submitted California Natural Diversity Database Field Survey Forms for each special-status plant population identified.
3.2 Variances from the TERR 2 - TSP
All studies were conducted in accordance with the TERR 2 - TSP with the following exception.  The TERR 2-TSP stated that special-status fungi would be included as part of special-status plant surveys.  Special-status fungi identified as potentially occurring in the study area, based on literature review and agency consultation, include red-pored bolete (Boletus pulcherrimus (FSS)), branched collybia (Dentrocollybia racemosa (FSS)), and olive phaeocollybia (Phaeocollybia olivacea (FSS)).  These sensitive species are found only in mature mixed-conifer forests.  However, based on a review of vegetation community maps developed for the TERR 1 - TSP, it was determined that mature mixed conifer forest habitat is not present in the study area where maintenance activities occur or where potential Project betterments would be constructed.  This information was presented to the TWG on March 3, 2008. Using this information, the TWG determined that it would not be necessary to include fungi in the special-status plant surveys conducted for the TERR 2 - TSP.
3.3 Outstanding Study Elements
There are no outstanding study elements.  However, pursuant to the TERR 2 - TSP, if additional Project facilities and features, Project recreation facilities, or dispersed concentrated use areas are identified in the future, then these areas will be surveyed consistent with the TSP. 

3.4 Proposed Modifications to the TERR 2 - TSP

There are no proposed modifications to the TERR 2 - TSP.
4.0 Extent of Study Area
The study area for the documentation of special-status plants and mosses includes:
	Study
Area
	Existing Project Facilities and Features, Project Recreation Facilities, and Dispersed Concentrated Use Areas Identified by Stakeholders

	10 feet
	· on either side of trails

	20 feet
	· around the perimeter of the large reservoirs, medium reservoirs, and diversion pools

· outside the perimeter fence of powerhouses, switchyards, and substations

· around ancillary support facilities and Project fences

	30 feet
	· on either side of penstocks, valve houses, and removable sections

· around gaging stations and weirs

· on either side of communication lines, powerlines, photovoltaic poles and lines, and roads and access points

	60 feet
	· around intakes, gatehouses, surge tanks, adits, portals, microwave reflectors, radio towers, sediment disposal areas, and drop inlets

	100 feet
	· around Project recreation facilities and dispersed concentrated use areas 

	Study
Area
	Potential Project Betterments

	100 feet
	· around new facilities, roads, and trails; staging areas and disposal sites; and new inundation areas


Refer to Tables TERR 2-1 through TERR 2-4 for a list of Project facilities and features, Project recreation facilities, and dispersed concentrated use areas included in the study area for documentation of special-status plants and mosses.

The study area for the documentation of aquatic and riparian special-status plants and mosses also includes quantitative geomorphic and riparian sampling sites in bypass streams and peaking reaches (Table TERR 2-5 and Map TERR 2-1).
5.0 Study Approach
This section describes the study approach used to document special-status plants in the study area.
5.1 Develop Preliminary Information on Special-Status Plants in the Study Area
As part of the development of the PAD, the following sources were reviewed for information on special-status plants in the Middle Fork American River (MFAR) watershed:

· USDA-FS survey data for the Eldorado and Tahoe national forests
· CNPS’s Electronic Inventory of Rare and Endangered Vascular Plants of California (CNPS 2007)
· CDFG California Natural Diversity Database (CNDDB) (CDFG 2007)
· USDA-FS Regional Forester’s List of Sensitive Plant and Animal Species for Region 5 (USDA-FS 1998)
· Sensitive Plants of the Eldorado National Forest (USDA-FS 2006a)

· Tahoe National Forest Sensitive Plants and Fungi (USDA-FS 2006b)

· USFWS Species List (USFWS 2007)
· Eldorado National Forest Land and Resource Management Plan (USDA-FS 1990a)
· Tahoe National Forest Land and Resource Management Plan (USDA-FS 1990b) 
· Sierra Nevada Forest Plan Amendment (USDA-FS 2004)
These sources were reviewed to obtain information on the status, blooming period or fertile period, and habitat of special-status plants or mosses potentially occurring in the MFP. Information on documented occurrences of these plants within the MFP was also obtained from the above sources.  This information was provided as Table 7-1 in SD F of the PAD (PCWA 2007).  Table 7-1 was reviewed and refined in consideration of additional site- and species-specific information provided by the TWG for the purpose of this report.  This revised table represented the list of target special-status species for the TERR 2 surveys.
5.2 Conduct Special-Status Plant Surveys 
Field surveys were conducted to document the presence of special-status plants in the study area.  The surveys included terrestrial special-status plant and moss surveys, conducted in 2008, and aquatic and riparian special-status plant and moss surveys, conducted in 2006 and 2007.  The following describes methods implemented for each survey.
5.2.1 Terrestrial Special-Status Plant and Moss Surveys
Terrestrial special-status plant and moss surveys were conducted in June, July, and August 2008. This section provides a description of the survey methods implemented and data analysis conducted for terrestrial special-status plants at existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas.  It also includes a description of additional survey methods and data analyses used for potential Project betterments.
Survey Timing

Surveys for special-status plants must be conducted at the proper time of year when rare, threatened, and endangered plants are both evident and identifiable (i.e., when the plants are flowering).  Therefore, appropriate timing for conducting special-status plant surveys was determined based on a literature review of blooming periods for species potentially occurring in the study area. Based on the literature review, it was determined that two surveys, an early season survey in May/June and a late season survey in July/August, would be necessary.  

The survey timing was further refined in consultation with resource agencies through monitoring of known special-status plant populations occurring in the ENF and TNF.  Reference population monitoring visits were conducted on May 7 and July 21, 2008 and were attended by Susan Durham and Annie Walker of USDA-FS, as well as the lead botanist and technical manager for the TERR-2 study.  

During the May 7th monitoring visit, reference populations of Pleasant Valley mariposa lily (Calochortus clavatus var. avius -FSS, 1B.2), saw-toothed lewisia (Lewisia serrata - FSS, 1B.1), and Stebbins’ phacelia (Phacelia stebbinsi - FSS, 1B.2) were observed.  Based on the site visit, it was determined in consultation with resource agencies that mid-to-late June was the appropriate time period to conduct early season surveys.

Reference populations of subalpine fireweed (Epilobium howelii - FSS, 1B.3) were visited on July 21, 2008.  Based on the site visit, it was determined in consultation with resource agencies that late July/early August was the appropriate time period to conduct late season surveys.
Existing Project Facilities and Features, Project Recreation Facilities and Dispersed Concentrated Use Areas
All special-status plant surveys were conducted in accordance with the Guidelines for Assessing the Effects of Proposed Projects on Rare, Threatened, and Endangered Plants and Natural Communities (CDFG 2000).  Two teams of two botanists searched for and recorded the occurrence of common and special-status plants in the study area using various systematic field techniques (e.g., zig-zag patterns, random meandering, and linear transects) as appropriate.  Surveys were conducted only in accessible areas.
Surveys were floristic in nature, and nomenclature was based on The Jepson Manual (Hickman 1993).  All plant species observed during field surveys were recorded and identified to the level necessary to determine whether they were a special-status plant, or a plant species with unusual or significant range extensions.  Voucher specimens for non-listed plant species that were of interest to resource agencies were donated to the USDA-FS Herbarium. Samples of all moss species observed were collected and labeled with the date and location, as well as a description of the habitat where the moss was growing.  All mosses were later identified to species by a bryologist.  

For each special-status plant or moss population identified, the following data were recorded on datasheets developed for the TERR 2 surveys:

· Date

· General location
· Geographic Positioning System (GPS) location coordinates (in North American Datum (NAD) 83)
· Photograph number

· Vegetation community

· Population size (i.e., polygon size)

· Approximate number of individuals

When a special-status plant or moss species was identified on the perimeter of the study area, the study area was expanded to document the extent of the population.  The location of each special-status species was mapped on a 7.5-minute USGS quadrangle. California Natural Diversity Database Field Survey Forms for each population identified were completed and submitted to CDFG.  
During the special-status plant and moss surveys conducted at Hell Hole Reservoir, it was determined that one special-status plant, Stebbins’ phacelia (Phacelia stebbinsii - FSS, CNPS 1B.2), was locally common in appropriate habitat along the shoreline of the reservoir.  Surveyors searched accessible areas around the reservoir for Stebbins’ phacelia and its habitat.  Because the Stebbins’ phacelia populations were often large, and extended into steep and inaccessible terrain, the following methods were implemented to document Stebbins’ phacelia around the shoreline of Hell Hole Reservoir:

· GPS location information was obtained

· The extent of the population was marked on aerial photographs of the reservoir

· In cases where the population extended to inaccessible areas:

· Population polygons were extended to include all adjacent appropriate habitat 

· The average density of the population (i.e., number of individuals per square foot) was estimated based on the number of individuals observed in accessible areas

Data obtained from field surveys on the location and extent of special-status plant populations were processed and developed into maps.  Maps were developed by overlaying GIS layers of the location of special-status plant populations and existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas on full color orthophotographs of the study area.  Tables were then developed listing each special-status plant population, its size (i.e., area in square feet and acres), the estimated number of individuals in the population, and associated existing Project facilities and features, Project recreation facilities, and/or dispersed concentrated use areas.
Additional analyses were conducted to provide information on the location and number of special-status plants and mosses occurring at various elevations along the shoreline of Hell Hole Reservoir.  First, GIS shapefiles of each special-status plant population were overlain on contour maps of the bed and shoreline of Hell Hole Reservoir.  Contour maps of the lower (westernmost) portion of the reservoir were created using an interpolation of USGS 7.5 minute quadrangle contours.  Contour maps of the upper (easternmost) portion of the reservoir were developed from topographic measurements collected by Air Maps USA in fall 2007 using aerial photogrammetric mapping techniques supported by ground control surveys.
The size (i.e., area in square feet and acres) of each special-status plant population (or portion thereof) and the number of individuals were then calculated in relation to contour lines representing various elevations associated with current Project operations.  A schematic of specific elevations around Hell Hole Reservoir associated with the existing Project is provided as Figure 2-2. 


[image: image2]
Figure TERR 2-2.
Study Area around Hell Hole Reservoir for the Existing Project.

Under the existing Project, the Hell Hole Dam Spillway is an uncontrolled channel.  The elevation of the spillway crest and the maximum normal operating Water Surface Elevation (WSE) of Hell Hole Reservoir is 4,630 feet mean sea level (msl) and the maximum flood pool elevation is 4,640 feet msl.  Calculations of the area of each population and number of special-status plant and moss individuals located at different elevations under the existing Project are grouped as follows:

· Area 1 includes special-status plant and moss populations (or portions of populations) occurring at or below the current maximum normal operating WSE (4,630 feet msl).
· Area 2 includes special-status plant and moss populations (or portions of populations) occurring from the current maximum normal operating WSE (4,630 feet msl) to the maximum flood pool elevation (4,640 feet msl).
· Area 3 includes special-status plant and moss populations (or portions of populations) occurring from the maximum flood pool elevation (4,640 feet msl) to approximately 100 feet above the normal maximum operating WSE.
· Area 4 includes those portions of the special-status plant and moss populations intersecting Areas 1, 2, and/or 3 that extend beyond Area 3 (100 feet above the maximum flood pool elevation).
Potential Project Betterments

PCWA is evaluating three potential Project betterments including 
· Hell Hole Reservoir Seasonal Storage Increase

· French Meadows Powerhouse Capacity Upgrade

· Ralston Powerhouse Capacity Upgrade

Refer to Appendix A for a brief description of these potential Project betterments.  A detailed description of each potential Project betterment is provided in SD C of the PAD.  Provided below is a description of survey and data analyses implemented for the three potential Project betterments, including a description of additional analyses conducted specifically for the Hell Hole Reservoir Seasonal Storage Increase Betterment.

Hell Hole Reservoir Seasonal Storage Increase Betterment
Special-status plant survey methods for the Hell Hole Reservoir Seasonal Storage Increase Betterment are the same as those described for surveys at existing Project facilities and features, Project recreation facilities, and dispersed concentrated used areas. 
Additional analyses were conducted to provide information on the location and number of special-status plants and mosses within the study area for the Hell Hole Reservoir Seasonal Storage Increase Betterment.  Under the proposed betterment, PCWA would install a 6- or 10-foot inflatable gate at the Hell Hole Dam Spillway to increase the storage capacity of the reservoir.  The acreage of each special-status plant population (or portion thereof) and the number of individuals were calculated in relation to contour lines representing various elevations that could be affected (i.e., seasonally inundated) by installation of 6- or 10-foot spillway gates.  A schematic showing elevations associated with installation of 6- or 10-foot spillway gates in Hell Hole Dam is provided as Figure 2-3. 
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Figure TERR 2-3. 
Study Area for Hell Hole Reservoir Associated with the Hell Hole Reservoir Seasonal Storage Increase Betterment.

Calculations of the area of each population and number of individuals in each population associated with the Hell Hole Reservoir Seasonal Storage Increase Betterment are grouped as follows:

· Area 2a includes special-status plant and moss populations (or portions of populations) occurring from the current maximum normal operating WSE of 4,630 feet to the potential new maximum normal operating WSE of 4,636 associated with the installation of a 6-foot spillway gate.
· Area 2b includes additional special-status plant and moss populations (or portions of populations) occurring from 4,636 feet msl to the potential new maximum normal operating WSE of 4,640 associated with the installation of a 10-foot spillway gate.  The total reservoir area affected by installation of a 10-foot spillway gate includes both Areas 2a and 2b.
French Meadows Powerhouse Capacity Upgrade Betterment

Special-status plant survey methods for the French Meadows Powerhouse Capacity Upgrade Betterment are the same as those described for surveys at existing Project facilities and features, Project recreation facilities, and dispersed concentrated used areas. 

Ralston Powerhouse Capacity Upgrade Betterment

Special-status plant survey methods for the Ralston Powerhouse Capacity Upgrade Betterment are the same as those described for surveys at existing Project facilities and features, Project recreation facilities, and dispersed concentrated used areas. 

5.2.2 Aquatic and Riparian Special-Status Plant and Moss Surveys
Aquatic and riparian special-status plant and moss surveys were conducted at quantitative geomorphic and riparian sampling sites along bypass and peaking reaches in August through October 2006 and August and September 2007.  Surveys were conducted in accordance with the Guidelines for Assessing the Effects of Proposed Project on Rare, Threatened, and Endangered Plants and Natural Communities (CDFG 2000).  Documentation of special-status plants and mosses was consistent the methods described above for terrestrial special-status plants and mosses at existing Project facilities and features, recreation areas, and dispersed concentrated use areas.

6.0 Study Results
Provided below are the results of documentation of terrestrial, aquatic, and riparian special-status plants in the study area, including the results of special-status plant surveys and development of tables and maps.

6.1 Develop Preliminary Information on Special-Status Plants in the Study Area

Based on a literature review and consultation with the TWG, 48 special-status plant and moss species were determined to have the potential to occur in the vicinity of the MFP.  Of these 48 species, two special-status plant species were documented as historically occurring within FERC boundaries—Red Hills soaproot (Chlorogalum grandiflorum) and Stebbins’ phacelia (Phacelia stebbinsii). These 48 special-status plant species were determined by the TWG to be the target species for the TERR 2 surveys.  The list of target special-status plant species is provided in Appendix B.
6.2 Conduct Special-Status Plant Surveys
No special-status plants or mosses listed under the federal ESA or CESA were documented during the terrestrial, aquatic, or riparian special-status plant surveys conducted in the study area.  Only one special-status plant, Stebbins’ phacelia (FSS, CNPS 1B.2), was detected in the vicinity of the MFP. Stebbins’ phacelia is one of the two plants previously known to occur in the vicinity of the MFP within FERC boundaries.  The other previously recorded special-status plant, Red Hills soaproot, was not detected during the TERR 2 surveys. 

Detailed survey results are provided below.  Refer to Appendix C for a comprehensive list of common and special-status plants and mosses identified during the terrestrial, aquatic, and riparian special-status plant surveys.
6.2.1 Terrestrial Special-Status Plant and Moss Surveys
Fifty-six populations of Stebbins’ phacelia (FSS, CNPS 1B.2) occupying approximately 123 acres were identified during terrestrial special-status plant and moss surveys. Of these 56 populations, 3 populations (approximately 2.6 acres) lie outside the TERR 3 study area and are therefore not addressed further in this document.  Of the remaining 53 populations, 48 populations are located in the study area for existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas (refer to Tables TERR 2-1 through 2-3), and 38 populations are located in the study area for potential Project betterment facilities (33 populations around Hell Hole Reservoir intersect both the study area for existing Project facilities and features and the study area for potential Project betterments).

In general, Stebbins’ phacelia populations were found within chaparral and oak woodland habitats with well-drained, rocky, granitic soils or in cracks in large granite outcroppings.  These populations were often found in association with rat-tail fescue (Vulpia myuros) and cheatgrass (Bromus tectorum) (both non-native grass species common throughout the study area), and mountain jewelflower (Streptanthus tortuosus ssp. orbiculatus). Appropriate habitat for Stebbins’ phacelia was especially prevalent along the shoreline of Hell Hole Reservoir.  In this vicinity, Stebbins’ phacelia was widespread, with densities estimated at approximately 0.5 to 1.0 individual per square foot.  Photographs of representative populations of Stebbins’ phacelia and typical habitat are provided in Appendix D.  California Natural Diversity Database Field Survey Forms submitted to CDFG are provided as Appendix E.  
Existing Project Facilities and Features, Project Recreation facilities, and Dispersed Concentrated Use Areas

A total of 48 populations of Stebbins’ phacelia occupying approximately 112 acres were identified within the study area at existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas.  Provided below is a summary of the location and size of these populations.
· Ten populations at Project roads

· One population at Duncan Creek Diversion Pool

· Three populations at Project recreation facilities

· One population at French Meadows Reservoir/Duncan Creek-Middle Fork Tunnel Gatehouse

· Thirty-three populations around Hell Hole Reservoir, including:

· Hell Hole Middle Fork Tunnel Gatehouse Road
· French Meadows Powerhouse Road
· Hell Hole Dam and Outlet Works
· Upper Hell Hole Campground

· Grey Horse Dispersed Concentrated Use Area

Maps showing the location and extent of Stebbins’ phacelia populations in the study area for existing Project facilities and features, Project recreation facilities, and dispersed concentrated use areas are provided as Maps TERR 2-2 and 2-2a through 2-2e.  Refer to Table TERR 2-6 for a list of each Stebbins’ phacelia population, its area, the estimated number of individual plants in each population, and the associated existing Project facilities and features, Project recreation facilities, and/or dispersed concentrated use areas.

Table TERR 2-7 provides an analysis of Stebbins’ phacelia populations that are located at different elevations of Hell Hole Reservoir: 
· Area 1 (which includes those portions of special-status plant populations occurring at or below the current maximum normal operating WSE of 4,630 feet msl) includes a portion of one Stebbins’ phacelia population occupying 0.41 acres and containing approximately 9,000-18,000 individuals.  
· Area 2 (which includes those portions of special-status plant populations occurring from the maximum normal operating WSE to the maximum flood pool elevation at 4,640 feet msl) includes portions of 30 Stebbins’ phacelia populations occupying approximately 7 acres and containing approximately 153,000-306,000 individuals.  
· Area 3 (which includes those portions of special-status plant populations occurring from the maximum flood pool elevation to the upper limit of the study area) includes portions of 31 Stebbins’ phacelia populations occupying approximately 46 acres and containing approximately 997,000-1,994,000 individuals.  
· Area 4 (which includes those portions of the special-status plant and moss populations intersecting Areas 1, 2, and/or 3 that extend beyond Area 3) includes portions of 24 Stebbins’ phacelia populations occupying approximately 52 acres and containing approximately 1,136,500-2,273,000 individuals.
Potential Project Betterments

A total of 38 populations of Stebbins’ phacelia were identified in the study area for the potential Project betterments.  Provided below are the results of surveys and data analyses conducted for each Project betterment. 

Hell Hole Reservoir Seasonal Storage Increase Betterment

Thirty-three populations of Stebbins’ phacelia were identified in the study area for the Hell Hole Reservoir Seasonal Storage Increase Betterment.  Maps TERR 2-3a - 2-3c show the location of these populations of Stebbins’ phacelia.  Table TERR 2-8 lists each Stebbins’ phacelia population, its area, the estimated number of individual plants in each population, and associated Hell Hole Reservoir Seasonal Storage Increase Betterment facilities. 
Table TERR 2-9 provides an analysis of Stebbins’ phacelia populations at different elevations associated with the installation of a 6-foot or 10-foot spillway gate as part of the Hell Hole Reservoir Seasonal Storage Increase Betterment.  
· Area 2a (which includes those portions of special-status plant populations occurring from the current maximum normal operating WSE of 4,630 feet msl up to the new potential maximum normal operating WSE of 4,636 feet msl resulting from installation of a 6-foot spillway gate) includes 30 Stebbins’ phacelia populations occupying 2.5 acres and containing approximately 54,000-108,000 individuals.  
· Area 2b (which includes those portions of special-status plant populations occurring between 4,636 feet msl and the new potential maximum normal operating WSE of 4,640 feet msl resulting from the installation of a 10-foot spillway gate in Hell Hole Dam) includes 29 populations of Stebbins phacelia occupying 4.5 and containing 99,000-198,000 individuals. The total reservoir area affected by installation of a 10-foot spillway gate includes both Areas 2a and 2b.

French Meadows Powerhouse Capacity Upgrade Betterment

Five populations of Stebbins’ phacelia were identified along Forest Road 14N09A, which would be widened as part of the potential French Meadows Powerhouse Capacity Upgrade Betterment.  These populations occupy 8 acres and contain approximately 178,000 to 356,000 individuals.  Refer to Map TERR 2-3d for the location of these populations.  Table TERR 2-8 lists each Stebbins’ phacelia population, its area, the estimated number of individual plants in each population, and associated French Meadows Powerhouse Capacity Upgrade Betterment facilities. 

Ralston Powerhouse Capacity Upgrade Betterment

No special-status plant populations were identified in the study area for the potential Ralston Powerhouse Capacity Upgrade Betterment.

6.2.2 Aquatic and Riparian Special-Status Plant and Moss Surveys
No special-status plants or mosses were identified during the aquatic and riparian special-status plant surveys.  A list of common aquatic and riparian plants recorded during these surveys are included in Appendix C.
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